


CORNELL
UNIVERSITY
LIBRARY

GIFT OF

Professor Albert H. Wright



Cornell University Library

QL 3.W94B36

[Collected reprints, 1895-1916

3 1924 001 587 504



The original of tiiis book is in

the Cornell University Library.

There are no known copyright restrictions in

the United States on the use of the text.

http://www.archive.org/details/cu31924001587504











U. S. DEPARTMENT OF AGRICULTURE
DIVISION OF ORNITHOLOGY AND lAMALOGY

PRELIMINARY REPORT

FOOD OF WOODPECKERS

F. te. L. SEAL
Assistant Ornithologist

THE TONGUES OF WOODPECKERS '

F. A. LUCAS
Curator, Department Comparative Anatomy

-U. S. National Museum

WASHINGTON
GOVERNMENT PRINTING OFFICE







Bull. 7, Div, of Ornithology and Mammalogy, U. S. Dept. of Agriculture.

PILEATED Woodpecker or LOGCOCK (.CeojiManiapilentus).







LETTER OF TRANSMIHAL

United States Depaktment of Agricxjltubb,
Washington, D. G., May 15, 1895.

SiE: I have the honor to transmit, as Bulletin No. 7 of this division,

a preliminary report on the Food of Woodpeckers, by Prof. F. B. L.

Beal, Assistant Ornithologist. The report is accompanied by a short

article on the 'Tongues of Woodpeckers,' prepared at my request by
Mr. F. A. Lucas, Curator of the Department of Comparative Anatomy,

United States National Museum.
EespectfuUy,

C. Hart Mekriam,
Chief of Division of Ornithology and Mammalogy.

Hon. J. Sterling Morton,
Secretary of Agriculture.





CONTENTS.

Page,

The Food of Woodpeckers. By F. E.L. Beal 7

Geueral remarks 7

Table sliowing food percentages 11

Downy Woodpecker (Dryohates piihescenn) 11

Hairy Woodpecker (Dryohaten villosus) _ 14

Flicker ( Colaptes auratus) 16

Eed-headed Woodpecker {Melanerpes erythroceiihalus) 20

Eed-bellied Woodpecker (Melanerpes caroliiius) 25

Yellow-beilied Sapsucker {Sphyi-apicus varius) 28

Great Pileated Woodpecker ( Ceojihlceus pileatus) 32

Other AYoodpeckers 33

The Tongues of AVoodpeckers. By F. A. Lucas 35

ILLUSTRATIONS.

Text figures.

Fig. 1. Hairy Woodpecker (Dri/obaUs villosus).

2. Flicker {Colaptes auratus).

3. Red-headed Woodpecker {Melanerpes erythrocephalus).

4. Yellow-bellied Sapsucker {Sphyrapicus varius)

.

Plates.

Frontispiece. Pileated Woodpecker {CeopUceus pileatus).

Plate I. Tongues of North American Woodpeckers.

II. Tongues of North American Woodpeckers.

III. Tongues of North American Woodpeckers.





PRELIMINARY REPORT ON THE FOOD OF WOODPECKERS.

By F. E. L. Beal, Assistant Ornithologist.

GENERAL REMARKS.

With the possible exception of the crow, no birds are subject to more
adverse criticism than woodpeckers. Usually no attempt is made to

discriminate between the numerous species, and little account is taken

of the good they do in destroying injurious insects. The name ' Sap-

sucker ' has been applied to two or three of the smaller kinds, in the

belief that they subsist to a great extent upon the juices of trees,

obtained from the small holes they make in the bark. There can be

little doubt that one species, the Yellow-bellied Woodpecker [Sphyra-

picus varius), does live to a considerable extent upon this sap. Obser-

vation does not show that other species have the same habit, but it is

a difficult point to decide by dissection, as fluid contents disappear

quickly from the stomach.

Many observers have testified to the good work these birds do in

destroying insects, while others have spoken of harm done to fruit or

grain. Both are correct within certain limits.

Field observation on the food habits of birds is attended with so

many difficulties as to render it a very unreliable source from which to

draw general conclusions. The most conscientious and careful person

is often deceived, not only as to the quantity of a particular kind of

food eaten by a bird, but as to the fact that it is eaten at all. The

further difflculty of keeping a number of birds, or even a single one,

under constant observation makes an estimate of relative proportions

of different kinds of food impossible. When much mischief is done

the fact is apparent, but there is no way to find out how much good is

done during the same time. For these reasons it often happens that

reports on food habits, based on observations of wild birds, not only

conflict with each other but also disagree with the results obtained

from stomach examinations. This last method must be taken as the

court of final appeal, and it is evident that a collection of stomachs

covering every mouth in the year, and as nearly as may be all points

7



8 THE FOOD OF WOODPECKERS.

of the birds' rang.e, becomes more and more trustworthy as it increases

in size; in other words, the more stomachs examined the nearer correct

will be the result as to the birds' annual diet.

The present paper is merely a preliminary report, based on the exami-

nation of 679 stomachs of Woodpeckers, and representing only 7 spe-

cies—all from the eastern United States. These species are the Downy
Woodpecker (Dryabates pubescens), the Hairy Woodpecker (D. villosus),

the Flicker or Golden winged Woodpecker (Golaptes auratus), the

Hed-headed Woodpecker (Melanerpes erythrocephalus), the Ked-bellied

Woodpecker {Melanerpes carolinus), the Yellow-bellied Woodpecker

(Sphp-cqncns varius), and the Great Pileated Woodpecker {Ceophlceus

pileatus). Examination of their stomachs shows that the percentage

of animal food (consisting almost entirely of insects) is greatest in

the Downy, and grades down through the Hairy, Flicker, Pileated,

Redhead, and Yellow-bellied to the Eed-bellied, which takes the

smallest quantity of insects. Prof. Samuel Aughey stated that all of

these species except the Pileated (which was not present) fed upon

locusts or grasshoppers during the devastating Incursions of these

insects in Nebraska. The vegetable matter, of course, stands in inverse

order. The greatest quantity of mineral matter (sand) is taken by the

Flicker, somewhat less by the Eedhead, very little by the Downy and

Hairy, and none at all by the Yellow-bfillied and Pileated.

The stomachs of all of the 7 species except the Eedhead and Eed-

bellied contained the substance designated as 'cambium' in the

accompanying list of A'egetable food. This is the layer of mucilagi-

nous material lying just inside of the bark of trees, and from which

both bark and wood are formed. It is supposed by many to be the

main object sought by woodpeckers. Except in the case of a single

species the stomach examination does not bear out this view, since cam-

bium, if present at all, was in such small quantities as to be of no

practical importance. The Yellow-bellied Woodpecker, however, is evi-

dently fond of this substance, for in the stomachs examined it formed

23 percent of the whole food of the year. It was found in 37 stomachs,

most of which were taken in April and October. Of 18 stomachs col-

lected in April, 16 contained cambium, and one of the remaining con-

tained no vegetable food whatever. Moreover, as the true cambium is

a soft and easily digested substance it is probable that what is usually

found in the stomachs is only the outer and harder part, which there-

fore represents a much larger quantity. The extent of the injury done
by destroying cambium must depend on the quantity taken from indi-

vidual trees. It is well known that woodpeckers sometimes do serious

harm by removing the outer bark from large areas on the trunks of

fruit trees. The rings of punctures often seen around the trunks of

apple trees are certainly the work of the Sapsucker, though sometimes
attributed to the Downy and Hairy Woodpeckers. But the bird is not

sufHciently numerous in most parts of the country to do much damage.
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It is a difficult task to summarize the results of the investigations
herein detailed, more especially if an attempt is made to decide as to
the comparative merits or demerits of each particular species. The
stomach examinations do not always corroborate the testimony
received from observers, and many no doubt will be inclined to think
they have seen more harm done by some members of this family of
birds than is shown by the data here published. If birds are seen
feeding repeatedly on a certain kind of food the inference is that they
are particularly fond of it, but the trufh may be that they are eating
it because they can find nothing they like better, and that a collection
of their stomachs from many localities would show only a small per-
centage of this particular food.

In reviewing the results of these investigations and comparing one
species with another, without losing sight of the fact that comparative
good is not necessarily positive good, it appears that of 7 species

considered the Downy Woodpecker is the most beneficial. This is due
in i)art to the great number of insects it eats and in part to the nature
of its vegetable food, which is of little value to man. Three-fourths

of its food consists of insects, and few of these are useful kinds. Of
grain, it eats practically none. The greatest sin we can lay at its door
3S the dissemination of poison ivy.

The Hairy Woodpecker probably ranks next to the Downy in point

of usefulness. It eats fewer ants, but a relatively larger percentage

of beetles and caterpillars. Its grain-eating record is trifling; 2

stomachs taken in September and October contained corn. For fruit,

it seeks the forests and swamps, where it finds wild cherries, grapes,

and the berries of dogwood and Virginia creeper. It eats fewer seeds

of the poison ivy and poison sumac than the Downy.
The Flicker eats a smaller percentage of ijisects than either the

Downy or the Hairy Woodpecker, but if eating ants is to be considered

a virtue, as we have endeavored to show, then surely this bird must be

exalted, for three-fourths of all the insects it eats, comprising nearly

half of its whole food, are ants. It is accused of eating corn; how little

its stomach yields is shown on another page. Fruit constitutes about

one-fourth of its whole fare, but the bird depends on nature and not

on man to furnish the supply.

Judged by the results of the stomach examinations of the Downy
and Hairy Woodpecker and Flicker it would be hard to find three other

species of our common birds with fewer harmful qualities. Not one of

the trio shows a questionable trait, and they should be protected and

encouraged in every possible way. Fortunately, only one, the Flicker,

is liable to destruction, and for this bird each farmer and landowner

should pass a protective law of his own.

The Bedhead makes the best showing of the seven species in the

kinds of insects eaten. It consumes fewer ants and more beetles than

any of the others, in this respect standing at the head, and it has a pro-

nounced taste for beetles of very large size. Unfortunately, however, its
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fondness for predaceous beetles must be reckoned against it. It also

leads in the consumption of grasshoppers; these and beetles together

forming 36 percent of its whole food. The stomachs yielded enough
corn to show that it has a taste for that grain, though not enough to

indicate that any material damage is done. It eats largely of wild fruit,

and also partakes rather freely of cultivated varieties, showing some
preference for the larger ones, such as apples. In certain localities,

particularly in winter, it feeds extensively on beechnuts. No charge

can be brought against it on the score of injuring trees by pecking.

The Ked-bellied Woodpecker is more of a vegetarian than any of

the others. In certain localities in Florida it does some damage to

oranges, but the habit is not general. On the other hand, it eats quan-

tities of ants and beetles.

The Yellow-bellied Woodpecker seems to show only one question-

able trait, that of a fondness for the sap and inner bark of trees.

Both field observations and the contents of the stomachs prove this

charge against it, but it is not probable that forest trees are exten-

sively injured, or that they ever will be, for aside from the fact that

the bark of many trees would be unpalatable an immense number of

birds would be required to do serious damage. But with fruit trees

the case is different. Their number is limited, and there are no super-

fluous ones as in the forest. In localities where the bird is abundant
considerable harm may be done to apple trees, which appear to be
pleasing to its taste.

The Pileated Woodpecker is more exclusively a forest bird than any
of the others, and its food consists of such elements as the woods
aflbrd, particularly the larvte of wood-boring beetles, and wild fruits.

The species is emphatically a conservator of the forests.

In describing the stomach contents of the different woodpeckers a
quantity of material is classed under the term 'rubbish.' The great

bulk of this stuff is rotten wood and bark, picked up in digging for

insects in decayed timber, and apparently swallowed accidentally with
the food. If the G woodpeckers which had eaten rotten wood are com-
pared with respect to the quantity of this material contained in the

stomachs it. is found that the .Hairy Woodpecker stands at the head
with 8 percent, the Downy next with 5, the Flicker with 3, the l?edhead
and Yellow-bellied with 1 percent each, and the Pileated with only a

trace. From this it appears that the Hairy Woodpecker is preeminently
a woodpecker, while the Bedhead and Yellow-belly do much less of this

kind of work. The difference in habit is obvious to the most casual
observer. The Redhead is ordinarily seen upon a fence post or tele-

graph pole hunting for insects that alight ou these exposed surfaces,
and watching for others that fly near enough to be captured in mid-air.

Unlike other woodpeckers, he is seldom seen digging at a rotten branch
except in spring, when he prepares a home for the family he intends
to rear. The Yellow-bellied, as will be shown pKeseutly, does much
wood for bark) pecking, but of another kind.
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The following tables show the food percentages of the stomachs

examined

:

Percentages of food of 7 species of woodpeckers.
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has discovered a decayed spot inhabited by wood-boring larvae or a

colony of ants.

One hundred and forty stomachs of the Downy Woodpecker have

been examined. They were collected during every month in the year

and in 21 States, the District of Columbia, Ontario, and ]S^e^y Bruns-

wick. A few of the western subspecies [Dryobates pubescens gairdneri),

from British Columbia, have been included. The stomachs contained

74 percent of insects, 25 percent of vegetable matter, and 1 percent

of mineral matter or sand. The insects belong to the following orders

:

Ants (Eymenoptera), beetles [Goleoptera), bugs (Hemiptera), flies

{Diptera), caterpillars [Lepidoptera), and grasshoppers (Orthoptera).

Spiders and myriapods were also present. While all of these were

eaten to some extent, they ai^pear in widely different proportions. The

ants constitute almost one-third of all the animal food, or about 23 per

cent of the whole, indicating a very decided taste for this rather acid

and highly flavored article of diet. Beetles stand a little higher in

order of importance, amounting to about one-third of the entire insect

food, or somewhat more than 24 percent of all. Many of these belong

to the family of May beetles, a few were thepredaceous ground beetles,

but by far the greatest number were wood-boring larvse, a fact showing
that this little bird while securing his dinner is doing good work for

the forest. One-flfth of the animal food, or 10 percent of the total,

consists of caterpillars, many of which apparently are wood-boring
species; others are kinds that live on stems and foliage. Among insects

the most interesting are the bugs (Hemiptera), which are represented
in the stomachs by several species, notably by plant lice {Aphides),

which in several instances were found in considerable quantities,

amounting to 4 percent of the whole food. From the minute size

and very perishable nature of these insects it is evident that they
must disappear from the stomach in a very short time, and it is fair to

infer that many more were eaten than shown by the food remains.
Spiders, including harvestmen or daddy longlegs, were eaten freely,

and amounted to nearly one-tenth of thewhole. A few bits of snail

shell were found in one stomach.

Eleven Downy Woodpeckers from Kansas collected in winter (De-

cember) deserve special notice. Eight of them had eaten the eggs of

grasshoppers to an average extent of 10 percent of all their food.

This, besides being in itself a good work, emphasizes the fact that this

bird resorts to the ground for food in case of necessity.
Prof. Samuel Aughey examined 4 stomachs of the Downy Wood-

pecker in Nebraska, all of which contained grasshoppers.
The late Dr. Townend Glover, entomologist of the Department of

Agriculture, states that the stomach of a Downy Woodpecker shot iu

February "was filled with black ants." He states further, "On one
occasion a Downy Woodpecker Avas observed by myself making a

number of small, rough-edged perforations in the bark of a young ash
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tree, and upon examining the tree when tlie bird had flown it was
found that wherever the bark had been injured the young larvce of a
wood-eating beetle had been snugly coiled underneath and had been
destroyed by the bird."^

In the matter of vegetable diet, the taste of the Downy Woodpecker
is varied, prompting him to eat a little of a good many things rather
than a large quantity of any one. The following is a list of the vegetable
substances that were identified

:

Grain :

Indeterminable.

Fruit:

Dogwood berries (Cornus florida), (C.

alternifolia) , aond (C asperifolia).

Virginia creeper berries (Parthevo-

cisaus^ quinquefolyx)

.

June or service berries {Amelanehier

canadensis).

Strawberries (Fragaria).

Pokeberries (Phytolacca decandra).

Apples.

Unidentiiied.

Miscellaneous

:

Poison ivy seeds (Rhus radicans).

Poison sumac seeds {Rhus vernix).

Harmless sumac seeds (Rhus sp. ?).

Mullein seeds (Vei-bascum thapsus).

Hornbeam seeds (Ostryavirgiuana).

Nut, unidentified.

Flower petals and buds.

Galls.

Cambium.
Seeds, unidentified.

Rubbish.

Material believed to be fragments of grain was found in 2 stomachs
but the quantity was so small that it may be dismissed without further

comment. Fruit is by far the largest item of vegetable diet, forming

one-tenth of the whole food. Strawberry seeds were found in only 1

stomach, apple pulp was supposed to be identified in 2, and the other

varieties mentioned in the table were distributed in about the same
proportion; so that no great economic interest can attach to this part

of the birds' diet. The seeds and other things included under the

head 'Miscellaneous' constitute about one-twelfth of the total food.

Seeds of poison ivy were found in 20 stomachs and poison sumac in 1.

These plants, far from being harmful to the birds, seem to form a very

agreeable article of diet, and are eaten by many species. Unfortunately

these seeds are protected by a hard, horny covering which successfully

resists the action of the stomach, so that they pass through the ali-

mentary canal uninjured. It is probable that we owe to birds, more
than any other agency, the presence of these noxious plants beside

fences, copses, and hedge rows. The remaining vegetable food, about

5 percent, was classed as rubbish, and will be discussed in connection

with some of the other woodpeckers.

No beechnuts were found in any of the stomachs examined, but Dr.

Merriam informs me that in northern Ifew York they feed extensively

on this nut, particularly in fall, winter, and early spring. On April 5,

' U. S. Agr. Kept, for 1865, 1866, p. 37-38.

^Commonly called Ampelopsis. See (List of Pteridophyta and Spermatopbyta),

prepared by a committee of the Botanical Club of the A. A. A. S., 1893-94, which

has been followed in all questions of botanical, nomenclature.
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1878, Dr. Merriam " shot 4 Downy Woodpeckers all of whose gizzards

were full of beechnuts and contained nothing else. The birds were

often seen on moss-covered logs, and even on the ground, searching for

the nuts exposed by the melting snow." Dr. Merriam states also that

he has seeij this woodpecker in the fall eat the red berries of the moun-

tain ash.

HAIRY WOODPECKER.

{Dryabates villosus.)

This woodpecker is as common as the Downy in most parts of the

United States, and to the ordinary eye can only be distinguished by

its greater size, its color and markings being almost exactly the same.

Fia. 1—Hairy Woodpecker.

The Hairy is a noiser bird, however, often making his presence known
by loud calls and obtrusive behavior and by rapid flights from tree

to tree. Like the Downy, he has been accused of depredations on fruit,

but the stomachs examined do not show that cultivated varieties form
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any considerable part of his fare. Beside the general resemblance
between the two birds there is also a remarkable similarity in their

food habits, as shown by the stomach contents; the greatest difference

being that the Hairy eats a smaller percentage of insects than the
Downy. Eighty-two stomachs ha.ve been examined, collected during,

every month in the year, except February; and coming from 19 States,

the District of Columbia, Ontario, New Brunswick, and Ifova Scotia;

though most were from the northern United States. The proportion

of different kinds of food is as- follows: Animal, 68 percent; vegeta-

ble, 31 percent; mineral, 1 percent. The insect material was made
up of ants, beetles, caterpillars, bugs, and grasshoppers. Spiders and
myriapods also were present. An inspection of the percentages shows
that ants are not so highly prized by the Hairy as by the Downy, since

they constitute only about 17 percent of the whole food, or one-fourth

of the insect portion. Beetles, both larval and adult, stand relatively

higher than in the case- of the Downy, comprising 24 percent of all

food, or more than one-third of the insect matter. Caterpillars were

eaten in greater quantities, both actually and relatively, amounting to

21 percent of the whole food, or moreithan. one-third of all the insect

material. Spiders are well represc'nted, and aggregate nearly 6 per

cent of the entire food. Among the miscellaneous insects were a few

aphids or plant lice. Grasshoppers were, found in. only 1 stomach,

but Professor Aughey found them in 4 out of 6 stomachs examined by
him in Nebraska.

Mr. F. M. Webster states that he has seen a HairyWoodpecker suc-

cessfully peck a hole through the parchment-like covering of the cocoon

of a Cecropia moth, devouring the contents. On examining more than

20 cocoons in a grove of boxelders he found only 2 uninjured.

The Hairy Woodpecker selects a somewhat larger variety of vege-

table food than the Downy, though of the same general character.

The following list of fruits and seeds found in the stomachs does not

indicate that the bird visits orchards and gardens for fruit so much as

swamps and thickets, where wild grapes, woodbine, and dogwood

bound

:

Grain:

Corn.

Fruit

:

Dogwood berries (Coriius ftorida and

C. asperifoUa).

Virginia creeper berries {Partheno-

cissus quinquefolia)

.

June or service berries ( Amelanvhier

canadenaia)

.

Spice berries (Benzoin benzoin).

Sourgnm berries {Nysaa aquatica).

Wild black cherries (Prunua serotina).

Choke cherries {Prunus virginiana).

Wild grapes ( Vitis eordifoUa).

Fruit—Continued

:

Blackberries or raspberries (Bubus).

Pokeberries (Phytolacca decandra).

Unidentified.

Miscellaneous

:

Poison ivy seeds (Rhus radicans).

Poison sumac seeds (Rhus vernix).

Harmless sumac seeds (Shus glabra).

Barngrass seeds {Chamasrajihia. «J>?).

Hazelnuts.

Seeds unidentified.

Cambium.
Spruce foliage (Picea).

Rubbish.
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The only grain discovered was corn, which was found in 2 stom-

achs, lu one case it was green corn in the milk, but this is hardly

sufficient to prove the habit of eating corn. Fruit aggregates a little

more than 11 percent of the food of the species, and is fairly distrib-

uted among all the items in the above list. Since blackberries are the

only kind of cultivated fruit found in the stomachs, and since they grow

wild in abundance, it is evident that the Hairy Woodpecker does not at

present cause any great damage by his fruit-eating habits. The sub-

stances in the miscellaneous list form about 11 percent of the whole food,

and are- practically of the same character as in the case of the Downy.

Poison ivy seeds were eaten by 7 birds, and poison sumac by only 1, so

that not so many seeds of these undesirable shrubs are distributed by

the Hairy as bythe Downy. The weed seeds in the stomachs were

few in number, but in Iowa both the Hairy and the Downy Woodpeckers

feed largely on weed seeds in winter, stomachs taken then containing

little else. Rubbish amounts. to about one-twelfth of all their food,

which is the largest percentage shown by any species.

Dr. Merriam informs, me- that in northern New York the Hairy Wood-

pecker, like the other woodpeckers of the Adirondack region, feeds

largely on beechnuts. In late fall, winter, and early spring following

good yields of beechnuts the nuts form the principal food of the

woodpeckers.

FLICKER.

(CoJaptes'auratus.)

This bird, one of the largest and best known of our woodpeckers, is

more migratory than either the Hairy or Downy, in winter being scarce

or absent from- its breeding range in the Northern States, where it is

very abundant in summer and early fall. The Yellow-shafted Flicker

is distributed throughout the United States east of the Rocky Moun-

tains. In the West it is replaced by the Eed-sbafted Flicker, which

may be considered the same so far as food habits are concerned.

Under one or the other of its. various titles of Flicker, Golden-winged

Woodpecker, High-holder, Yellow-hammer-, Pigeon Woodpecker, and

Hairy-wicket, it is. known to every farmer and schoolboy and, nnfortu-

nately, to certain, so-called sportsmen also, for this is the one woodpecker

that is often seen in city markets. In most places it is a much shyer

bird than either of the preceding, and while it frequents the farm and

approaches buildings. freely it keeps more in the tops of the trees and

does not allow so near an.ai)proach of its greatest enemy, man. This is

particularly true in the northeastern pare of the country, where large

bags of Pigeon Woodpeckers are annually made among the wild cherry

trees in which the birds feed. The Flickers soon learn whom they have

to fear, and such knowledge seems to be hereditary. They are very

prolific, rearing from six to ten young at ii brood, and so keep reason-^

ably abundant in most ptH?ts of the country. The Flicker is the most
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terrestrial of all the woodpeckers, in spite of his high-perching and
high-nesting proclivities, and may often be seem^alking about in the

grass like a meadow lark.

In the investigation of its food habits 230 stomachs were examined,

taken in every month of the year, although January and February

have but 1 each. They were collected in 22 States, the District of

Columbia, and the i^Torthwest Territory, and are fairly well distributed

over the region east of the Eocky Mountains. They contained 56 per

cent of animal matter, 39 percent of vegetable, and 5 percent of min-

eral. It will be seen that the quantity of animal or insect material is

less than in either of the preceding species, and the mineral matter

somewhat greater. The following orders of insects were represented

:

ttn.
Fig. 2.—Flicker.

Ants [Hymenoptera), beetles {Goleovtera), bugs {Semiptera), grasshop-

pers and crickets (Or«/io^fera), caterpillars {Lepidoptera),'M.Sij^ies {Ephe-

merida) and white ants {Isoptera). Spiders and myriapods also were pres-

ent. An inspection of this insect matter shows the rather remarkable

fact that more than three-fourths of it, or 43 percent of the whole food,

consists of ants. If the mineral matter is thrown out as not being prop-

erly food, we find that more than 45 percent of the Flicker's food for

the year consists of ants. Among the stomachs examined several

contained nothing but ants. In two of these the actual number of ants

present in each stomach exceeded 3,000. These were mostly small

species that live in burrows in the earth, so that it is evident that

when Flickers are seen upon the ground they are usually in search of

18269—No. 7 2
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ants, although the other insects found in the stomachs account in

part for this ground-feeding habit. Prof. Samuel Aughey examined 8

stomachs of Flickers in Dixon County, Nebr., in June, 1865, All of

them contained grasshoppers, and the number in each stomach varied

from 15 to 48.

As a large ijart of the food of the 7 woodpeckers studied consists

of ants, the question may be asked whether the birds are doing good

or harm by destroying them. There are so many different species of

these insects, and they have such widely different habits, that it is

difficult to make any assertion that will apply to all, but it is safe to

say that many kinds are decidedly harmful, because they attend, pro-

tect, and help to spread plant, root, and bark lice of various species.

These lice are among the worst enemies of plant life, and everything

which tends to prevent their destruction is prejudicial to the interests

of agriculture. Other species of ants destroy timber by burrowing in

it; still others, in warmer climates, do much harm to fruit trees by
cutting oft the leaves and undermining the ground. Many species

infest houses and other buildings. Apparently, then, birds do no harm
in destroying ants, but on the contrary probably do much good by keep-

ing within bounds these insect pests, whose greater abundance would

be a serious injury to man. The Flicker takes the lead in this work,

eating ants to the extent of nearly half of his whole food.

Next in importance to ants are beetles, which form about 10 percent

of all the food, less than half the quantity eaten by the Hairy and
Downy Woodpeckers. Among these were May beetles and their allies,

and a few snapping beetles, but the greater number were Oarabids or

predaceous ground beetles. Most of these were in the adult form, but
some larvoe of tiger beetles were identified. As these last live in bur-

rows in the sand, and as Oarabids live upon the ground, their presence
in the stomachs again points to the terrestrial habits of the bird. The
same is true of the grasshoppers and crickets. None of the other insects

mentioned were eaten to any great extent, the whole aggregating only

about 3 percent. Two stomachs contained each a single bedbug.
Where they were obtained it is as difficult to surmise as it is to under-
stand what motive could prompt the bird to swallow such an insect.

Five stomachs contained each a few bits of snail shell.

In the matter of vegetable diet the Flicker has the most extensive
list of any of the 7 woodpeckers, and many of the articles of food

can only be obtained on the ground or among low bushes. Following
is a list of all the vegetable substances identified in the Flicker's

stomach

:
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Grain

:

Corn.

Buckwheat.
Fruit

:

Dogwood berries {Cornua florida and
C. asperifolia)

.

Virginia creeper berries {Partheno-

eissns quinquefolia).

Hackberries (Celtis occidentalis).

Black alder berries (Ilex veriiclllala).

Sourgum berries (Nyssa aquaUca).

Cat or greenbrier berries (Smilax
gJauca),

Blueberries (Vaceinium sp.).

Huckleberries (Gaylussacla sp.).

Pokeberries (Phytolacca decandra).

June or service berries (Amelanchier

Spice berries (Benzoin bemoin).

Elderberries (Samhucus canadensis and
<S. yubens).

Mulberries (Morus).

Wild grapes (Vitis cordifolia).

Wild black cherries (Prunus serotina).

Choke cherries (Prunus virginiana).

Cultivated cherries.

Fruit—Continued.

Blackberries (Bubus)

Unidentified.

Miscellaneous

:

Poison ivy seeds (Bkus radicans).

Poison sumac seeds (Rhus vernix).

Harmless sumac seeds (Rhus copallina

and P. glabra).

Waxberries or bayberries (Myrica

eerifera)

.

Juniper berries (Juniperus rirgini-

ana).

Knotweed or smartweed (Polygonum
convolvulus, P. persicaria, P. lapa-

thifolium).

Clover seed (Trifolium repens).

Grass seed (Phleum).

Pigweed seed (Chenopodium).

Mullein seed ( Verbaseum thapsus).

Eagweed (Ambrosia).

Magnolia seed (Magnolia grandiflora).

Acorns (Quercus).

Seed unidentified.

Cambium.
Eubbish.

Of the two kinds of grain in the above list corn was identified in 5

stomachs, buckwheat in 1. One of the stomachs containing corn was
taken in March and the bird had made a full meal of it, probably
because he could get nothing else. Three of the others were collected

in September, and the corn was evidently 'in the milk.' The fifth was
taken in October, and is of a somewhat doubtful nature.

The Department of Agriculture has received a number of reports

that implicate woodpeckers in damage done to crops. The only one of

any consequence is from Dr. E. S. C. Foster, of Eussell County, Kans.,

who states that the Eed-headed and Golden-winged Woodpeckers dam-
age corn in the roasting ear by tearing open the husks. He does not say

for what purpose the husks are torn open, though some observers have
declared that the object is to obtain the grub which sometimes infests

the ear. The testimony furnished by the stomachs does not indicate

that the Golden-wing has much to do with corn stealing, for it appears

that out of 98 stomachs taken in September and October, the season of

I harvest, only 4 contained corn at all, and these in quantities ranging

1 from 4 to 30 percent of the stomach contents. The buckwheat was
eaten in September. The Flicker has a rich and varied list of fruit,

embracing at least 20 different kinds, nearly all of which are wild.

The two items of grain and fruit together constitute about 25 per

cent of the whole food, the grain, however, being of little consequence.

With all this fruit eating, the Flicker trespassed upon man's preserves

for cherries only, and these were found in only 1 stomach. Several
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observers, however, liave testified that some damage is done. T. J.

Parrish, of Cooke County, Tex., states that the Yellow-hammers and

small woodpeckers feed on peaches, plums, grapes, and cherries.

Miscellaneous vegetable substances aggregate a little more than 10

percent of the whole food of this bird, and like the fruit list, consist

of a variety of elements. Poison ivy seeds were found in 20 stomachs,

poison sumac in 5, and bayberries in 14. All these seeds are coated

with a white substance resembling wax, and while the quantity is small

compared with the size of the seeds, it is probably rich in nutritive

properties, for the seeds are a favorite article of winter diet with many

birds. A number of weed seeds were found, and if eaten in consider-

able quantities would be a great argument in the bird's favor, bat

unfortunately they occurred in only one or two stomachs each, and so

may be considered as merely picked up experimentally in default of

something better. It is possible that a series of stomachs taken in the

winter months might show a larger percentage, as has been observed

in the case of other species of birds, including at least 2 woodpeckers.

The mineral element of the stomach contents is larger in the Flicker

than any of the others, forming 5 percent of the whole, and consisting

principally of fine sand. It was noticed that the greatest quantity was

present in stomachs containing ants, showing that the sand was picked

up accidentally in gathering the ants from their hillocks.

RBD-HBADED WOODPECKER.

(Melanerpes erythroceplialua.)

The handsome Bedhead inhabits suitable localities throughout the

United States east of the Eocky Mountains, but is only casual in New

England. He is a familiar bird on telegraph poles and fence posts,

and seems to prefer these rather unpicturesque objects to other appar-

ently more fruitful hunting grounds. He feeds largely on insects found

upon these bare surfaces, but the vegetable matter in his stomach

shows that he forages in other pastures also.

Fifty years ago Giraud stated that on Long Island the Eed-headed

Woodpecker arrives early in April, and dviring the spring "subsists

chiefly on insects. In the summer it frequents the fruit trees, ripe

cherries and pears seeming to be a favorite repast. In the fall it feeds

on berries and acorns, the latter at this season forming a large portion

of its food." 1

In its fondness for mast it resembles its relative, the California Wood-

pecker, whose habit of storing acorns is one of its most conspicuous

traits. In the northern part of its range,whero the oak is replaced by the

beech, the Redhead makes the beechnut its principal food. Dr. C. Hart

• Birds of Long Island, by J. P. Giraiid, jr., 1844, p. 180.
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Merriam has given much testimony under this head.' He states that
in northern New York, where it is one of the commonest woodpeckers,
it subsists almost exclusively on beechnuts during the fall and winter,
even picking the green nuts before they are ripe and while the trees
are still covered with leaves. He has shown that these woodpeckers
invariably remain throughout the winter after good nut yields and
migrate whenever the nut crop fails. He says : " Gray Squirrels, Red-
headed Woodpeckers, and beechnuts were numerous during the winters

Fig. 3.—Eed-headed Woodpecker.

of 1871-72, 1873-74, 1875-76, 1877-78, 1879-80, 1881-82, 1883-84, while,

during the alternate years the squirrels and nuts were scarce and the

woodpeckers altogether absent;" and adds that in Lewis County,

N. Y., "a good squirrel year is synonymous with a good year for

Melanerpes, and vice versa." In early spring, following uut years, when
the melting snow uncovers the ground, they feed on the beechnuts that

were buried during winter. On April 5, 1878, at Locust Grove, N. Y.,

he shot 6 whose gizzards contained beechnuts and notbing else.

' Birds of Connecticut, 1877, p. 66; Bull. Nuttall Ornith. Club, Vol. Ill, 1878, p. 124;

Mammals of the Adironflacks, 1884, p. 226.
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In an interesting article in the Auk/ Mr. O. P. Hay says that in cen-

tral Indiana during a good beechnut year, from the time the nuts began

to ripen, the Redheads were almost constantly on the wing, passing

from the beeches to some place of deposit. They hid the nuts in almost

every conceivable situation. Many were placed in cavities in partly

decayed trees; and the felling of an old beech was certain to provide

a feast for the children. Large handfuls were taken from a single knot

hole. They were often found under a patch of raised bark, and single

nuts were driven into cracks in the bark. Others were thrust into

cracks in gateposts; and a favorite place of deposit was behind long

slivers on fence posts. In a few cases grains of corn were mixed with

beechnuts. Nuts were often driven into cracks in the ends of railroad

ties; and the birds were often seen on the roofs of houses pounding

nuts into the crevices between the shingles. In several instances the

space formed by a board s])ringing away from a fence was nearly filled

with nuts, and afterwards pieces of bark and wood were brought and

driven over the nuts as if to hide them from poachers.

In summer Dr. Merriam has seen the Eedheads "make frequent

sallies into the air after passing insects, which were almost invariably

secured." He has also seen them catch grasshoppers on the ground in

a pasture.

Dr. A. K. Fisher saw several Redheaded Woodpeckers feeding on

grasshoppers in the streets at Miles City, Mont., in the latter part ot

July, 1893. Several of the birds were seen capturing these insects near

the hotel throughout the greater part of the forenoon. From a regu-

lar perch on top of a telegraph pole or cottonwood they descended on

their prey, sometimes eating them on the ground, but more ofteu

returned to their former post to devour them.

The following interesting observation was made by Dr. G, S. Agers-

borg, of Vermillion, S. Dak. :^

Last spring, in opening a good many birds of tliis species with the object of ascer-

taining their principal food, I found in their stomachs notliing but young grass-

hoppers. One of them, which had its headquarters near my house, was observed

making frequent visits to an old oak post, and on examining it I found a large crack

where the woodpecker had inserted about 100 grasshoppers of all sizes (for future

use, as later observation proved), which were put in without killing them, but they

were so firmly wedged in the crack that they in vain tried to get free. I told this to

a couple of farmers, and found that they had also seen the same thing, and showed

me posts which were used for the same purpose. Later in the season the wood-

pecker whose station was near my house, commenced to use his stores, and to-day

(February 10), there are only a few shriveled-up grasshoppers left.

Mr. Charles Aldrich, of Webster City, Iowa, states that he saw a Red-

headed Woodpecker catching grasshoppers on the prairie half a mile

from timber. In Nebraska grasshoppers were found in 4 out of 6

stomachs examined by Prof. Samuel Aughey.

I Auk. Vol. IV, 1887, pp. 194,195.

i^lBull. Nuttall Ornith. Club, Vol. Ill, 1878, p, 97.
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Besides depredations upon fruit and grain, this woodpecker lias been
accused of destroying the eggs of other birds and even of killing the
young; and from Florida comes a report that it enters poultry houses
and sucks the eggs of domestic fowls. Mr. Charles Aldrich, of Webster
City, Iowa, says that a Eed-headed Woodpecker was seen to kill a
duckling with a single blow on the head, and then to peck out and eat
the brains.' In view of such testimony remains of eggs and young
birds were carefnlly looked for in the stomachs examined, but pieces
of eggshell were found in only 1 stomach of the Flicker and 2 of the
Eedhead.

A very unusual trait has been recorded by Dr. Howard Jones, of
Circleville, Ohio. Dr. Jones says he has seen the Eed-headed Wood-
pecker steal the eggs of eave swallows, and ia cases where the necks of

the nests were so long that the eggs were out of reach the woodpecker
made a hole in the walls of the nest and so obtained the contents. In

a colony of swallows containing 'dozens' of nests not a single brood
of young was raised. One of the woodpeckers also began to prey upon
hens' eggs, and was finally captured in the act of robbing the nest of a
sitting hen.^

No traces of young birds or of any other vertebrates were discovered

in the stomachs of any of the 7 species under consideration, except

bones of a small frog which were found in the stomach of a Eed-bellied

Woodpecker [Melanerpes caroUnus) from Florida.

The Eedhead has been accused of doing considerable damage to fruit

and grain, and both charges are fairly well sustained. In northern

New York Dr. Merriam has seen it peck into apples on the tree, and
has several times seen it feed on choke cherries (Prunus virginiana).

Mr. August Jahn, of Pope County, Ark., writes that it has damaged
his corn to the amount of $10 or $15, and Dr. J. E. Mathers, of Upshur
County, W. Va., says that the same species feeds on cherries, straw-

berries, raspberries, and blackberries, and that its depredations are

sometimes serious. According to Mr. Witmer Stone, of Germantown,
Pa., Eed-headed Woodpeckers have been observed to strip a black-

berry patch of all of its fruit. Mr. W. B. McDaniel, of Decatur County,

Ga., also reports that the Sapsucker and Eedhead eat grapes and cher-

ries, the loss being sometimes considerable. These examples show the

nature of the evidence contributed by eye-witnesses, the accuracy of

whose observations there is no- reason to doubt. That the stomach

examinations do not reveal more damaging points against the species

is not surprising, for a person seeing a bird eating his choice fruit, or

in some other way inflicting damage, is more impressed by it than by the

sight of a hundred of the same species quietly pursuing their ordinary

vocations. Thus an occasional act is taken as a characteristic habit.

'Am. Nat., Vol. VT, No. 5, May, 1877, p. 308.

2 Ornithologist and Oologist, Vol. VIII, No. 7, 1883, p. 56.
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One hundred and one stomachs of the Redhead were examined from

specimens collected throughout the year, although the bird is not gen-

erally abundant in the Northern States during the winter months.

The specimens were taken in 20 States, the District of Columbia and

Canada, and are fairly well distributed over the whole region east of

the Eocky Mountains. The contents of the stomachs consisted of:

Animal matter, 50 percent; vegetable matter, 47 percent; mineral

matter, 3 percent. The animal and vegetable elements are nearly

balanced, and the mineral element is larger than in any except the

Flicker. The insects consist of ants, wasps, beetles, bugs, grasshop-

pers, crickets, moths, and caterpillars. Spiders and myriapods also

were found. Ants amounted to about 11 percent ofthe whole food, which
is the smallest showing of any of the 7 species under consideration,

and is in harmony with the liabits of the bird, which collects its food

upon exposed surfaces where ants do not often occur. Beetle remains

formed nearly one-third of all food, the highest record of any one of

the 7 woodpeckers. The families represented were those of the com-

mon May beetle {Lcxhnosterna), which was found in several stomachs,

the predaceous ground beetles, tiger beetles, weevils, and a few others.

Among the May beetle family is a rather large, brilliant green beetle,

known to entomologists as Allorhina nitida, but commonly called by
the less dignified name of 'June bug.' It is very common during the

early summer in the Middle and Southern States, but less so at the

North. This insect was found in 11 stomachs, and 5 individuals were
identified in a single stomach, which would seem an enormous meal for

a bird of this size. Another large beetle eaten by this woodpecker is

the fire-ground beetle (Calosoma calidum), a predaceous beetle of large

size and vile odor. Passalus cornutus, one of the staghorns, a large

insect, was also found, as well as a pair of mandibles belonging to

Prionus Irevicornus, one of the largest beetles in the United States. A
preference for large beetles is one of the pronounced characteristics of

this woodpecker. Weevils were found in 15 stomachs, and in several
cases as many as 10 were present. Eemains of Carabid beetles were
found in 44 stomachs to an average amount of 24 percent of the con-
tents of those that contained them, or 10 percent of all. The fact that
43 percent of all the birds taken had eaten these beetles, some of them
to the extent of IG individuals, shows a decided fondness for these
insects, and taken with the fact that 5 stomachs contained Cicindelids
or tiger beetles forms a rather strong indictment against the bird.
Grasshoppers and crickets formed 6 percent of the whole food, a

larger percentage than in any of the other 7 species. The aggregate
for all other insects is 4 percent, and the most important kinds are
wasps and their allies. As this bird has often been seen capturing
insects on the wing' it is probable that the wasps were taken in that
way.

'See Merriam, Bull. Nuttall Ornitli. Club, Vol. Ill, July, 1878, p. 126; also Forest
and Stream, Vol. IX, January 17, 187S, p. 451.
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The vegetable food of the Bedhead presents considerable variety,

and shows some points of difference from that of the other wood-
peckers. The following is the list of substances identified

:

Grain :

Corn.

Fruit

:

Dogwood berries ( Cornus candidissima

and C.florida).

Huckleberries (Gaylussaina).

Strawberries (Fragaria).

Blackberries or raspberries (Buius).

Mulberries (Moras).

Elderberries (Samiucus).

Wild black cherries (Pr«nM9seroM«a).

Choke cherries (Pj'itriMS virginiana)

.

Cultivated cherries.

Wild grapes ( Fitis cordifolia).

Fruit—Continued.

Apples.

Pears.

Unidentified.

Miscellaneous

:

Sumac seeds (lihus copallina and B.

glabra).

Ragweed seeds (Amhrbsia).

Pigweed seeds {Chenopodium).

Acorns (Quercus).

Seeds uuidentified.

Galls.

Flower anthers.

Rubbish.

Corn was found in 17 stomachs, collected from May to September,

inclusive, and amounted to more than 7 percent of all the food.

While it seems to be eaten in any condition, that taken in the late sum.

mer was in the milk, and evidently picked from standing ears. This

being the largest percentage of grain shown by any of the 7 species

corroborates some of the testimony received, and indicates that the

Eedhead, if sufficiently abundant, might do considerable damage to

the growing crop, particularly if other food was not at hand. While
the fruit list is not so long as in the case of the Flicker, it includes

more kinds that are, or may be, cultivated; and the quantity found in

the stomachs, a little more than 33 percent of all the food, is greater

than iu any of the others. Strawberries were found in 1 stomach,

blackberries or raspberries in 15, cultivated cherries in 2, apples in 4,

and pears in 6. Fruit pulp was found in 33 stomachs, and it is almost

certain that a large part of this was obtained from some of the larger

cultivated varieties. Seeds were found in but few stomachs, and only

a small number in each.

RED-BELLIED WOODPECKER.

(Melanerpes carolinus.)

The Eed-bellied Woodpecker is a more southern species than any of

the others treated in this bulletin. It is not known to breed north of

the Carolinian fauna, and is abundant in Florida and the Gulf States.

Curiously enough it sometimes migrates north of its breeding range to

spend the winter.

Only 22 stomachs of this species have been obtained by the division.

These were collected in 9 States, ranging from Florida to Michigan and

from Maryland to Kansas, and in every month except April, June, and

July. An examination of their stomachs shows : animal matter (insects)
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2G percent and vegetable matter l-i percent. A small quantity of

gravel was foond in 7 stomachs, but was not reckoned as food. Ants

were found in 14 stomachs, and amounted to 11 percent of the whole

food. Adult beetles stand next in importance, aggregating 7 percent

of all food, wliile larval beetles only reach 3 percent. Caterpillars had

been taken by only 2 birds, but they had eaten so many that they

amounted to 4 percent of the whole food. The remaining animal food

is made up of small quantities of bugs {Hemiptera), crickets (Orthoptera),

and spiders, with a few bones of a small tree frog found in 1 stomach

taken in Florida.

Dr. B. H. Warren states that the stomachs of 3 Eed-bellied Wood-

peckers captured in winter in Chester and Delaware counties, Pa., con-

tained black beetles, laivie, fragments of acorns, and a few seeds of

wild grapes. The stomachs of 8 adults from the St. Johns Eiver,

Florida, contained red seeds of 2 species of palmetto, but no insects.

Two additional stomachs from the same locality contained palmetto

berries, fragments of crickets {Nemohius and Oracharis saltator), a pal-

metto ant {Camponotus escuriens), and numerous joints of a myriapod,

probably Julus}

Dr. Towuend Glover found in the stomach of a Eed-bellied Wood-
pecker killed in December " pieces of acorns, seeds, and gravel, but no

insects. Anotlier, shot in December, contained wing-cases of Buprestis,

and a species of wasp or PoMstes, acorns, seeds, and no bark. A third,

shot in May, was filled with seeds, pieces of bark, and insects, among
which was an entire Lachnosterna, or May bug."^
The vegetable food of the Eed-bellied Woodpecker contained in the

22 stomachs examined by the division consisted of the following seeds

and fruits

:

Grain

:

Corn.

Fruit:

Mulberries (Morus rubra).

Willi grapes ( Vitia oordifoUa).

Virginia creeper (Parthenocissus qiiin-

quefolia).

Elderberries (Samhucus canadensis).

Rough-leaved cornel {Cornus aaperi-

folia).

Fruit—Continued.
Saw palmetto {Sabal serrulaia).

Holly {Ilex opaca).

Wild sarsaparilla (Jralia nudicaulit).

Bayberries (Mi/rica cerifera).

Pine {Pinus echinaia).

Poison ivy {Rhus radicans).

Eagweed {Ambrosia sp.).

Corn was found in only 2 stomachs. The other items were well dis-

tributed, and none of them appear to be specially preferred, unless it

maybe the poison ivy, which was found in 6 stomachs, and amounted to

nearly 12 per cent of the whole food. Although 8 of the 22 birds were
collected in Florida, no trace of the pulp of oranges was discovered, but
that oranges are eaten by them is shown by the following interesting
notes.

' Birds of Pennsylvania 2(1 ed., 1890, pp. 174, 175.
^ U. H. Agrio. Kept, (or 1865, 1866, p. 38.
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Dr. B. H. Warren states that in Florida the Eed-bellied Woodpecker
is commonly known as 'Orange Sapsucker' and 'Orange Borer.' Dr.

Warren collected 26 of these woodpeckers in an orange grove near

Volusia and found that 11 of them contained orange pulp. Three con-

tained nothing else; the others had eaten also insects and berries.

Corroborating Dr. Warren's account, Mr. William Brewster states

that at Enterprise, Fla., in February, 1889, he saw a Red-bellied Wood-
pecker eating the pulp of a sweet orange. Mr. Brewster states that the

woodpecker attacked the orange on the ground, pecking at it in a slow

and deliberate way for several minutes. On examining the orange it

was found to be decayed on one side. " In the sound portion were three

holes, each nearly as large as a silver dollar, with narrow strips of peel

between them. The pulp had been eaten out quite to the middle of the

fruit. Small pieces of rind were thickly strewn about the spot." Upon
searching closely he discovered several other oranges that had been

attacked in a similiar manner. All were partially decayed and were

lying on the ground. He was unable to find any on the trees which

showed any marks of the woodpecker's bill.'

Mr. Benjamin Mortimer, writing of the same bird at Sanford, Fla.,

says:

During February and March, 1889, while gathering fruit or pruning orange trees,

I frequently found oranges that had been riddled by this woodpecljer and repeatedly

saw the bird at work. I never observed it feeding upon fallen oranges. It helped

itself freely to sound fruit that still hung on the trees, and in some instances I have

found ten or twelve oranges on one tree that had been tapped by it. Where an

orange accidentally rested on a branch in such away as to make the flower end acces-

sible from above or from a horizontal direction the woodpecker chose that spot, as

through it he could reach into all the sections of the fruit, and when this was the

case there was but one hole in the orange. But usually there were many holes around

it. It appeared that after having once commenced on an orange, the woodpecker

returned to the same one repeatedly until he had completely consumed the pulp, and

then he usually attacked another very near to it. Thus I have found certain clusters

in which every orange had been bored, while all the others on the tree were

untouched. An old orange grower told me that the " Sapsuckers," as he called them,

never touch any but very ripe oranges, and are troublesome only to such growers as

reserved their crops for the late market. He also said that it is only within a very

few years that they have shown a taste for the fruit; and I myself observed that,

although Red-bellies were very common in the neighborhood, only an individual, or

perhaps a pair, visited any one grove.'

' The Auk, Vol. VI, 1889, pp. 337-338.

2 The Auk, Vol. VII, 1890, p. 340.



28 THE FOOD OF WOODPECKERS.

YELLOW-BELLIED "WOODPECKER OR SAPSUCKER.

{Spht/rapicus variuH.)

This species is probably the most migratory of all our woodpeckers,

breeding only in the most northerly parts of the United States, and in

some of the mountains farther south. Iti the fall it ranges southward,

spending the winter in most of the Eastern States. It is less generally

distributed than some of the other woodpeckers, being quite unknown
in some sections and very abundant in others. For instance. Dr. C,

Hart Merriam states that in the Adirondack region during migration it

Fio. 4—ToUow-bellied Woodpeekor or Sapauoker.

outnumbers all other species of tlie family together, and throughout the
summer is second in numbers only to the Hairy Woodpecker; and at
Mount Ghocorua, New Hampshire, Mr. Frank Bolles found it the most
abuTidant .species. In Minnesota also it is very common. On the other
hand, near iriy home in Massachusetts only two or three were observed
each year; and during a residence of eight years in Iowa it was noted
only three or four times.
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It is to this species that the term 'Sapsucker' is most often and
most justly applied, for it drills holes in the bark of certain trees and
drinks the sap. It feeds also on cambium, insects, and wild fruits and
berries.

In writing of the habits of these woodpeckers in northern ISTew York
in 1878, Dr. Merriam states

:

They really do considerable mischief by drilling holes in the bark of apple, thorn-
apple, and mountain ash trees in such a way as to form girdles of punctures, some-
times 2 feet or more iu breadth (up and down), about the trunks and branches.
* * * The holes, which are sometimes merely single punctures, and sometimes
squarish spaces (multiple punctures) nearly half an inch across, are placed so near
together that not unfrequently they cover more of the tree than the remaining bark.
Hence, more than half of the bark is sometimes removed from the girdled portions,

and the balance often dries up and comes off. Therefore it is not surprising that
trees which have been extensively girdled generally die, and mountain ash are much
more prone to do so than either apple or thomapple trees, due, very likely, to their

more slender stems. The motive which induces this species to operate thus upon
young and healthy trees is, I think, but partly understood. It is unquestionably
true that they feed, to a certain extent, both upon the inner bark and the fresh sap

from these trees, but that the procurement of these two elements of sustenance,

gratifying as they doubtless are, is their chief aim in making the punctures I am
inclined to dispute. As the sap exudes from the newly-made punctures, thousands

of flies, yellow jackets, and other insects congregate about the place, till the hum of

their wings suggests a swarm of bees. If, now, the tree be watched, the woodpecker
will soon be seen to return and alight over the part of the girdle which he has most
recently punctured. Here he remains, with motionless body, and feasts upon the

choicest species from the host of insects within easy reach. * * * In making
each girdle they work around the trunk, and from below upwards, but they may
begin a new girdle below an old one. They make but few holes each day, and after

completing two or three remain over the spot for some little time, and as the clear

fresh sap exudes and trickles down the bark they place their bill against the depen-

dent drop and suck it in with evident relish—a habit which has doubtless given rise

to the more appropriate than elegant term Sapsucker, by which they are commonly

known in some parts of the country. I have several times watched this performance

at a distance of less than 10 feet, and all the details of the process were distinctly

seen, the bird looking at me, meanwhile, ' out of the corner of his eye.' When his

thirst is satisfied he silently disappears, and as silently returns again, after a few

hours, to feast upon the insects that have been attracted to the spot by the escaping

sap. This bird, then, by a few strokes of its bill, is enabled to secure both food (ani-

mal and vegetable) and drink iu abundance for an entire day; and a single tree,

favorably situated, may suffice for a whole season.'

The late Frank Bolles has published some interesting detailed obser-

vations respecting the food habits of the Sapsucker. His conclusions

are:

That the Yellow-bellied Woodpecker is in the habit for successive years of drill-

ing the canoe birch, red maple, red oak, white ash, and probably other trees, for the

purpose of taking from them the elaborated sap, and in some cases parts of the cam-

bium layer; that the birds consume the sap in large quantities for its own sake and

not for insect matter which such sap may chance occasionally to contain ; that the

sap attracts many insects of various species, a few of which form a considerable

part of the food of this bird, but whose capture does not occupy its time to any-

1 Bull. Nuttall Ornith. Club, Vol. IV, January, 1879, pp. 3-5.
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thing like the extent to which sap drinking occupies il; * * » that the forest

trees attacked by them generally die, possibly in the second or third year of use;

that the total damage done by them is too iusignilicant to justify their persecution

in well-wooded regions.

'

Mr. Bolles shot 8 Sapsuckers in July and August, 1890. Their stom-

achs " were well filled with insects." Some of these were examiued by

Mr. Samuel H. Scudder, who states:

The insects in the dift'ereut stomachs are in all cases almost exclusively composed of

the harder chitinous parts of ants. In a cursory examination I find little else, though

one or two beetles .ire represented, and No, 4 must have swallowed an entire wasp

of the largest size, his head and wings attesting thereto.^

In a subsequent article Mr. Bolles gives the result of an attempt to

keep several young Sapsuckers alive on a diet of dilute maple sirup.

Unfortunately for the experiment, the birds obtained and greedily

devoured numerous insects attracted to the cage by the sirup. How
many of the insects were eaten was not known, but all of the birds

died within four months. Examination of their bodies showed fatty

degeneration of the liver—a condition said to be usual in cases of star-

vation. Mr. Bolles states:

The most probable cause of this enlargement of the liver, which seems to have

been the reason for the death of the 3 Sapsuckers, was an undue proportion of

sugar in their diet. In a wild state they would have eaten insects every day and

kept their stomachs well filled with the chitinous parts of acid insects. Under

restraint they secured fewer and fewer insects, until, during the last few weeks of

their lives, they had practically no solid food of any kind.^

Mr. Bolles has thus proved by experiment that concentrated sap

(saturated with sugar) is not sufficient to sustain life, even with the

addition of a small percentage of insects. The logical inference is

that sap, while liked by the birds and consumed in large quantities,

holds a subordinate place as an article of food.

The Yellow-bellied Woodpecker is represented in the collection by

81 stomachs, distributed rather irregularly through the year. None were

taken in February, March, or November, and only a few In January,

June, and December; the great bulk were collected in April, August,
September, and October. They were obtained from 15 States, the

District of Columbia, and Nova Scotia. All were from the Northern
States, except a few from North Carolina, Virginia, and the District of

Columbia. Unlike any of the preceding species the vegetable element
of the food here exactly equals the animal part. The insect matter
was made up of ants, wasps, beetles, flies, bugs, grasshoppers, crickets,

and mayflies. Some spiders also were present. Of the whole food, 36

percent consisted of ants, a higher percentage than in any other wood-
pecker except the Flicker. Beetles amounted to 5 percent, and do not

appear to be a favorite food. Flies (Diptera) in various forms were

1 The Auk, Vol. VIII, July, 1891, p. 270.
' The Auk, Vol. VIII, July, 1891, p. 269.

'The Auk, Vol. IX, April, 1892, p. 119.
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eaten in larger numbers than by any of the others. Among them were
several long-legged crane flies

(
Tipulids). Spiders were eaten to a small

extent only, and most of these were phalangers or 'daddy-longlegs,'

which, taken with the crane flies, would indicate a slight preference for

long-legged prey. Bugs, wasps, caterpillars, crickets, and mayflies

collectively amount to about 6 percent, no one of them reaching any
very important figure. Prof. Samuel Aughey examined o stomachs of

the Yellow-bellied Woodpecker in Nebraska, all of which contained

grasshoppers. The number in each stomach varied from 15 to 33.

Mr. William Brewster states that at Umbagog Lake, Maine, " After

the young have hatched, the habits of the Yellow-bellied Woodpecker
change. From an humble delver after worms and larvae, it rises to the

proud independence of a flycatcher, taking its prey on wing as uner-

rhigly as the best marksman of them all. From its perch on the spire

of some tall stub it makes a succession of rapid sorties after its abun-

dant victims, and then flies off" to its nest with bill and mouth crammed
full of insects, principally large Diptera."^

The vegetable food of the Sapsucker is varied. The following fruits

and berries were found in the stomachs

:

Fruit

:

Dogwood berries {Cornus ftorida).

Black alder berries (Ilex verticillata).

Virginia creeper berries (Parthenocis-

sus quinquefoUa).

Wild black cherries (Prunus serotina).

Blackberries or raspberries (liuius).

Unidentified.

Miscellaneous

:

Poison ivy seeds (Rhus radicans).

Mullein seeds (Verhascnm thapsus).

JviuipeiheTTiea {Junipei'usvirginiana).

Buds.

Seeds unidentified.

Cambium.
Eubbish.

The quantity of fruit found in the stomachs formed 26 percent of the

entire food, but the only kinds identified that might possibly be culti-

vated were blackberries and raspberries, and these were in only 2

stomachs. Unidentifiable fruit pulp was found in 12 stomachs. Mis-

cellaneous seeds to the amount of 5 percent complete the list of sub-

stances eaten by this species. Poison ivy seeds were found in only 1

stomach, aud most of the other things were distributed in about the

same proportion.

Dr. Merriam informs me that in the fall in northern New York the

Sa])sucker8 feed on ripening beechnuts, the small branches bending

low with the weight of the birds while picking the tender nuts.

' Bull. Nuttall Ornith. Club, Vol. 1, 1876, No. 3, v. 69.
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GREAT PILEATED WOODPECKER.

(Ceophlaivspileatus.)

1

Excepting the Ivory Bill this is the largest woodpecker in the United

States, where it inhabits most of the heavily wooded districts. It is shy

and retiring, seldom appearing outside of the forests, and difficult to

approach even in its favorite haunts. Its large size, loud voice, and
,

habit of hammering upon dead trees render it conspicuous. Its strength

is marvelous, and one unacquainted with it can scarcely credit a bird

with such power of destruction as is sometimes shown by a stump or

dead trunk on which it has operated for ants or boring larvae.

Only 23 stomachs of the Pileated "Woodpecker have been obtained;

all taken in the months of October, November, December, and January^

and collected from 6 States, the District of Columbia, and Canada

(including New Brunswick). Fifty-one percent of the contents of

these stomachs consisted of animal matter or insects; 49 percent of

vegetable matter. The insects were principally ants and beetles, with a

few of some other orders. The ants were mostly of the larger species

that live in decaying wood. A large proportion of the beetles were in

the larval form, and all were of the wood boring species. There were

also a few caterpillars, also wood-borers, a few plant lice, several cock-

roaches of the species that live under the bark of dead trees, a few

wliite ants and a few iiies, with one spider.

The gizzard of a Pileated Woodpecker shot by Dr. Merriam in the

Adirondacks, April 25, 1882, contained hundreds of large ants and no

other food. Six stomachs, collected by Dr. B. H. Warren on the St.

Johns Eiver in Florida, contained numerous palmetto ants
(
Gampanotn

escuriens), and remains of other ants, several larvte of a Prionid beetle

{Orthosoma hrunnea), numerous builder a,nts [Cremastogaster Uneolata),

one larva of Xylotrechus, and one pupa of the white ant (Tenwes). The

insects were determined under Prof. 0. V. Eiley.'

Seeds and berries of the following plants were found in the stomachs

examined by the division

:

Sourgum (Nyssa aquatica).

'Flowering dogwood (Cormts florida).

Black haw {Viburnum prunifolmm)

.

Casseua {Ilex cassine).

Hackberry {Celiis oeeidentalis).

Persimmon {Diospyros virrjiniana).

Wild grapes ( Fitia cordifoUa).

Virginia creeper {Parthenoeissus quinqve-

folia).

Greenbrier {Smilax rotundifolia and

S. glauca).

Sumac {lihiis copallina).

Poison sumac {Rhus remix).

Poison ivy {Rhus radicaiis).

'Birds of Pennsylvania, 2d ed., 1890, p. 177.
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In addition to the 7 species of woodpeckers whose food has been

already discussed, 57 stomachs have been examined, belonging to 12

species and subspecies, mostly from the southern and western parts of

the United States and British Columbia, as follows

:

stomachs.

Nuttall's Woodpecker {Dryohates nuttalii) 7

Red-cockaded Woodpecker {Dryobates horealis) 12

Baird's Woodpecker {Dryobates scalaris bairdi) 3

Gilded Flicker ( Colaptes chrysoides) 3

Red-shafted Flicker {Colaptes oafer) 11

Northwestern Flicker ( Colaptes cafer saturatior) 5

California Woodpecker {Melanerpes formicivorus bairdi) 1

Lewis's Woodpecker {Melanerpes torquatus) 3

Gila Woodpecker {Melanerpes uropygialis) 1

Red-breasted Sapsucker {SpTiyrapicus ruber) 1

Arctic Three-toed Woodpecker {Picoides arcticus) 7

Alpine Three-toed Woodpecker {Picoides americanus dorsalis) 3

With such a small number of stomachs it is hardly worth while to dis-

cuss the food of each species. The Three-toed Woodpeckers (Picoides),

however, deserve passing notice, since their food contains a larger per-

centage of wood-boring larvae than any other woodpecker examined.

As the food of the two species is practically the same they may be con-

sidered together. The contents ofthe 10 stomachs consists of: animal

matter, 83 percent; vegetable matter, 17 percent. It is a question

whether this should not all be considered as animal, for the vegetable

portion consisted almost entirely of rotten wood and similar rubbish,

probably taken accidentally, and is not in any proper sense food, the

exception being in one case where a little cambium had been eaten by

one individual of the Arctic Three-toed Woodpecker [Picoides arcticus)

and a few skins of some small fruit by one Alpine Three-toed Wood-

pecker (P. americanus dorsalis). The animal food consisted of 63 per

cent of WQod-boring Coleopterous larva; (beetles), 11 percent of Lepi-

dopterous larvae (caterpillars), probably also wood-borers, and 9 per

cent of adult beetles, ants, and other Hymenopterous insects.

18269—1^0. 7 3





THE TONGUES OF WOODPECKERS.'

RELATION OF THE FORM OF THE TONGUE TO THE CHARACTER OF
THE FOOD.

By Fredekic A. Lucas,

Ci.rator, Department of Comparative Anatomy,
United States National Mvseiim.

Whether the tongues of bird s are of value in classiflcation, or whether
the modifications of the tongue, at least the external modifications, are
due to adaptation to the character of the food or the manner in which
food is manipulated, is a question of much interest. Unfortunately
the food and. feeding habits of birds are so little known that in many
cases the adaptive characters of the tongue are not recognized, since

without a knowledge of the one it is diflflcult or impossible to explain

the peculiarities of the other.

The results of the preliminary investigation of the food of North
American woodpeckers, made by the Division of Ornithology and Mam-
malogy of the Department of Agriculture, suggested that this group
would be a most excellent one to study, and the tongues of all available

species have been examined.

The woodpeckers are structurally a well-marked, compact group, and
any variation in the structure of a given part, if shown to be directly

correlated with some peculiarity of habit, would be a good indication

that the one was dependent on the other. A comparison of the struc-

ture and modifications of the tongue with the results obtained from the

examination of a large series of stomachs will, it is thought, show that

just such a correlation does exist between the two, and that the form of

the tongue varies surprisingly according to the nature of the food.

It is of course always necessary to bear in mind that the food of a

bird necessarily varies with the season—a fact well shown by the group

under consideration—and consequently that the peculiarity of the

tongue may be related to some special kind of food, or particular

method of obtaining it, pursued during a portion of the year only. A

' Published by permission of Dr. G. Brown Goode, Director United States National

Museum.
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particular kind of food which could be best obtained by some special

adaptive feature would naturally have more influence as a modifyiDg

agent, even if indulged in for only a short time, than a general diet

for a long period, since the one would be positive in its effects, the

other negative.

As the hyoid bone is the framework on which the tongue is built, it

will be well to note some of its characteristic features in the wood-

peckers before proceeding to the modifications of the tongue itself.

The hyoid is so constructed as to combine the two characters of length

and strength that are needed for extensile purposes. The front of the

hyoid is formed by the short, fused cerato-hyals, although a groove, or

in some cases a perforation, indicates the double origin of this bone.

The basi-hyal is usually very long and very slender and the cerato-

branchials abut upon its posterior end, the basi-branchial being absent,

nor have any indications of this bone been found even iu very young

specimens. The ceratobranchials and epi-branchial.s are variable,

especially the latter, which, as in the Sapsucker (Sphyrapicus), may he

no longer than in many Passeres, or, as in the Flickers {Golaptes), reach

the maximum length among birds. The epi-branchials curve up over

the back of the skull, meet on its summit, and continue on toward

the forehead. In other long-tongued birds, as in the humming bird

(Trochilus), for example, the apposed bones reach to the base of the

bill, but in the longest-tongued, woodpeckers they turn to the right,

pass through the right uarial opening, dipping under the nostril, and
thence continue quite to the tip of the bill, so that in these species the

extreme possible length of tongue is reached unless some other device

is resorted to.^ The ceratobranchials lie side by side when the tongue
is protruded, and even when it is withdrawn they are posteriorly but

little separated. The general character of the hyoid is constant in all

species examined, but, as just stated, the proportions of its component
parts vary, the extremes being represented by the Sapsucker (Sphyra-

picus) and Flicker
(
Golaptes), both of which are figured (PI. Ill, figs.l, 3).

Externally the tongue consists at the tip of a horny portion more or

less barbed along the edges; this is followed by a section covered with
tough skin bearing on the upper surface a long patch of minute points,

wQile the basal portion is clothed with smooth, elastic skin, which is

more or less wrinkled tranversely when the tongue is retracted. The
skin covering the base ofthe tongue is reflected, forming a sort of sheath,
into which the basal part of the tongue is withdrawn when at rest.

The shape of the patch of minute points, as well as the number and
character of the points themselves, seems to vary in different species,

' It would appear that a iriethod is already in iiao by which the length of the tongue
can be greatly increased, and this is the curling of the free ends of the epi-brancliials
into a spiral. Although I have never met with a specimen in which the hyoid was
80 arranged, both Dr. Bryant and Mr. Wm. Palmer have recorded specimens iu which
the hyoid encircled the eye. Dr. Bryant's paper, entitled '

' Remarks on Spkyrapicm
varius, Linn.,' appeared m Proc. Boat. Soc. Nat. Hist., Vol. X, 1864-'66 pp 91-93.
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and, although these points are so small as to appear like mere granula
tious, they are seen under the microscope to have a perfectly definite

form and to be directed backward (PI. Ill, figs 8, 9.) They are smallest

toward the front of the patch, and increase in size from thence back-
ward.

The anterior, horny portion of the tongae is also subject to great

variation. In most species it is armed on either side with a number of

§harp, backwardly-directed spines, but these may vary in number from
two or three in theFlicker (CoZopies, Pl.II, fig. 10),up to thirty or forty

in the Eedhead {Melanerpes, PI. II, flg. 2). One specimen of Flicker,

labeled Colaptes hyhridus, PI. I, flg. 1), had the tip of the tongue wholly

unarmed; but this may have been an individual peculiarity, and if so,

would be interesting as showing the retention in the adult of the con-

dition found in the young. In the Sapsucker [Spliyrapicus) the tongue

bears no spines, but two series of stiff hairs, the lower set directed out-

ward, the upper series backward. Of course, strictly speaking, these

hairs are simply very slender spines, and in the California Wood-
pecker [Melanerpes formicivorous bairdi, PI. II, fig. 1) we find an almost

intermediate stage, the spines being quite fine, and the sides of the

tongue, as in a few other species, furnished with a few short hairs lying

below the spines and directed outward and forward.

In very young woodpeckers the tongue is unarmed at the point, bear-

ing neither hairs nor spines, although the patch of minute points on the

upper surface is present from the first. Later on, as indicated by a

fully-fledged nestling of the Downy Woodpecker {Dryobates pubescens,

PL III, flg. 6), a species whose tongue, when adult, is armed with sharp

barbs, the spines are represented by short, flne, reflexed hairs, like the

upper series of the Sapsucker {Sphyrapicus varius). Thus it would

seem that the lateral spines are acquired after the bird has commenced

to fly, and that they must be developed very rapidly, although speci-

mens showing the.various stages in their acquisition are lacking. The

growth of the hyoid must be correspondingly rapid, for in the nestling

alluded to the ends of the epi-branchials. reached only to the center of

the skull, although the Downy is a long-tongued bird whose hyoid runs

beneath the nostril into the bill. This rapid growth has been observed

in the hyoid of humming birds, in which the growth of the bill is also

very rapid after hatching, and it would appear that great changes take

place in the tongue and beak about the time the young bird ceases to

be fed and begins to feed itself.

If woodpeckers were to be classifled by their tongues we would start

with forms like Delattre's Woodpecker {Ceophloeus scapularis, '£1. II,

flg. 11), and Flicker {Colaptes auratus or G. chrysoides, PI. II, fig. 10), in

which the tongue is armed with two or three points on each side; pass

through the Pileated Woodpecker {(JeopMoeus pileatus, PI. II, flg. 9),

iiito the White-headed Woodpecker [Xenopicus albolarvatus, PI. 11,

flg. 8^. and Downy Woodpecker (Dryobates pubescens, PI. II, flg. 4.),



Plate I.

Tongues of North American Woodpeckers (all viewed from above and enlarged

2J diameters).

Fig. 1, Hybrid Flicker (CoZapies). Fort Pierre, S. Dak.
2. Delattre's Woodpecker (Ceophloeus scapularis). Tabasco, Mexico.

3. Gilded Flicker (CoZopies chri/soides). San Jose del Cabo, Lower California.

4. Downy AVoodpecker {Drijobatea puhescens). Washington, D. C.

5. White-headed Woodpecker (Xenopicns albolarvatus). Clarks Fork, Colum-

bia River, Washington.
6. Hairy Vi'oodpecker (Dryohatea viUosus).

7. Gila Woodpecker {Melanerpes vropygialia). Fort Huachuca, Aiiz.

8. Three-toed Woodpecker {Picoldes arcticus). Illinois.

9. Red-headed Woodpecker (Melanerpes ertjthrocephalus). Northern Illinois.

10. California Woodpecker (Mdanerpesformicivorous bairdi). Stockton, Cal.

11. Ladder-back Woodpecker (Dryobates scalane). Matamoras, Mexico.
12. Red-naped Sapsucker (Sphyrapicua varius nucliaUa). Fort Wingate, N. Mex.
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Plate II.

Tips of tongues of North American Woodpeckers (all save 4 viewed from above

and enlarged 9^ diameters)

.

Fig. 1. Califoinia, WoodipeckeT {Melanerpesformicivorous bairdi). Stockton, Cal.

• 2. Eed-headed Woodpecker {ilelanerpes erythrocephalus). Northern Illinois.

3. Ladder-back Woodpecker (Dryohates scalaris). Matamoras, Mexico.

4. Downy Woodpecker (Dryoiahs pubescent). Washington, D. C.

5. Three-toed Woodpecker (PicoWes arcMcits). Illinois.

6. Gila Woodpecker (Melanerpes uropi/gialis). Fort Hnachuca, Ariz.

6a. Another specimen showing variation due to wear of tongue. San Jose

del Cabo, Lower California.

7. Hairy Woodpecker (Dryobates villoaus).
j

8. White-headed Woodpecker (Xenopicus albolarvatus) . Clarks Fork, Colum-

bia River, Washington.
9. Pileated Woodpecker (CcopftifBMs^Heo/us). Louisiana.

10. Gilded Flicker (CoZojaies cftrj/soidfs). San Jose del Cabo, Lower California.

11. Delattre's Woodpecker (Ceophlwus scapalaris). Tabasco, Mexico.
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Plate III.

Fig. 1. Hyoid of Flicker (Colaptes auratus) (adult, X 2).

2. Hyoid of Flicker {Colaptes auratus) (recently hatched, X 2).

3. Hyoid of Red-naped Sapsucker (Sphyrapictis variiis nuchalis) (x 2).

4. Tongue of recently hatched Downy Woodpecker {Dryoiates putesoem)

(X4).
5. Tongue of fully-fledged nestling of Downy Woodpecker (Dryobates pahes-

cena) (X 3i).
6. Tip of tongue of fully-fledged nestling of Downy Woodpecker {Dryohates

pitiescens) (x 6).

7. Tip of tongue of adult Downy Woodpecker (Dryobates pubescena) (x 6J).

8. Spines from dorsal tract of tongue of Eed-headed Woodpecker {Melanerpes

erytliroceplialus) (greatly enlarged).

9. Spines from dorsal tract of tongue of Ladder-back Woodpecker {Dryo-

bates scalaris) (greatly enlarged).
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THE BLUE JAY AND ITS FOOD.

By F. E. L. Beal,

Assistant Biologist, U. S. Department vf Aiiriculture.

GENERAL REMARKS.

Of the various birds that enliven the groves and orchards, few are

more conspicuous than the common blue jay {CyaiMcitta cristata)

(fig. 40). Its loud and rather harsh voice, striking colors, and obtrusive

actions attract attention when other birds equally abundant remain
unnoticed. An accurate knowledge of its food habits is a matter of

some importance from an economic j)oint of view, since the bird is

abundant and feeds largely upon grain and other hard seeds, although

the proportion supplied by the farmer's crops has never been accu-

rately determined. It has also been shown that the jay occasionally

Pig. 40.—Tlie common blue jay.

preys upon the eggs or young of other birds, and some observers have

declared it an habitual nest robber and thief, but the extent of its

nest-robbing proclivities is unknown, and a detailed examination of

its food is necessary in order to throw more light on these points.

The blue jay is distributed over the whole of the United States east

of the Great Plains, from the Gulf of Mexico to Manitoba and New-

foundland. It remains constant in form and color throughout most

of this region, except in Florida and along the Gulf coast, where a

smaller race {Cyanocitta cristata florincola) occurs. While jays com-

monly resort to the forest to breed, they do not by any means confine

. themselves to the woods, but visit orchards, meadows, gardens, and
197



198 YEAKBOOK OF THE U. S. DEPARTMENT OF AGRICULTURE.

farmyards iu search of food. They remain throughout the year in most

parts of their range, and their beautiful blue plumage is particularly

conspicuous in the fall and winter months, when the trees are partly or

wholly denuded of foliage. Their saucy, independent airs, sprightly

manners, brilliant colors, and jaunty, plumed caps have gained them

many friends, in spite of the fact that their food habits are supposed

to be somewhat detrimental to the interests of the farmer. So com-

pletely is this latter fact forgotten in the gloom and nakedness of

winter that it is a common practice in many places, notably in New

England, to place beds of chafE upon the snow into which corn is scat-

tered each day in order to attract the jays. When the ground is well

covered with its wintry fleece, they may be seen at all hours of the day

eagerly pecking in the chaff for the welcome morsels, and their pres-

ence in the garden and on the lawn relieves to some extent the winter

dearth of bird life.

The vocal powers of this bird, while by no means to be despised, are

not as pleasing as is its plumage, and most of its notes can be consid-

ered agreeable only by association. Jays are more or less garru-

lous all the year, but are particularly noisy at harvest time when

laying up a supply of food for winter. They also exhibit considera-

ble powers of mimicry and imitate the notes of many other birds with

considerable success. One which was kept in captivity by Mr. Syl-

vester D. Judd learned to pronounce several English names distinctly,

as well as to give a schoolboy's yell and to whistle for a dog.

Blue jays have been charged with eating grain, devouring fruit, and

destroying the eggs and young of other birds. It is also asserted that

they devour numerous insects, and thus to some extent counterbal-

ance the harm they do. Many cases of nest robbing might be cited,

but it will be sufficient to give a few notes of field observers.

Mr. Henry M. Berry, of Iowa City, Iowa, claims to have seen blue

jays suck the contents of four eggs of the wood thrush while the old

bird was only a few feet distant doing its best to drive them away.

Mr. B. F. Goss, of Pewaukee, Wis., declares that they are the worst

robbers of all, and that their destruction of the eggs and young of

small birds is appalling.

Mr. T. J. Bull, of Hot Springs, Ark. , writes : "While standing on the

observatory on Hot Springs Mount ain, I saw beneath nie a pair of red-

birds chirping in great distress, and also noticed a blue jay fly away.

Upon looking more closel>', I discovered a nest with one young bird

in it. * * * In about half an hour the jay returned to the nest,

picked up the young bird, and flew away with it."

In view of sucih explicit testimony from observers whose accuracy

can not be impeached, special pains have been taken to ascertain'how

far the charges were sustained by a study of the bird's food. An ex-

amination was made of 292 stomachs collected in every month of the

year from 22 States, the District of Columbia, and Canada.
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EXAMINATION OF STOMACH CONTENTS.

One of the first points to attract attention in examining these stom-

achs was the large quantity of mineral matter, averaging over 14 per

cent of the total contents. The real food is composed of 24. 3 per cent

of animal matter and 75. 7 per cent of vegetable matter, or a trifle more
than three times as much vegetable as animal (flg. 41). The animal
food is chiefly made up of insects, with a few spiders, myriapods,

snails, and small vertebrates, such as flsh, salamanders, tree frogs,

mice, and birds. Everything was carefully examined which might

by any possibilitj' indicate that birds or eggs had been eaten, but

remains of birds were found in only 2, and the shells of small birds'

eggs in 3 of the 292 stomachs. One of these, taken on February 10, con-

tained the bones, claws, and a little skin of a bird's foot. Another,

Jan.
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To reconcile such contradictory evidence is certainly difficult, but it

seems evident that these nest-robbing propensities are not as general

as has been heretofore supposed. If this habit were as prevalent as

some writers have asserted, and if it were true that eggs and young

of smaller birds constitute the chief food of the blue jay during the

breeding season, the small birds of an}^ section where jays are fairly

abundant would bo in danger of extermination.

The ease with which a bird's actions may be misinterpreted is well

illustrated by the case of a stomach which was received with the

legend " Eating robins' eggs," but which, upon rigid examination,

failed to reveal even a minute trace of an egg. I( is of course possi-

ble for a bird to eat an egg without swallowing any portion of the

shell, in which case the soft contejits would soon disappear from

the stomach, but in view of the fact that such svibstances as dead

leaves, bits of plant stems, and rotten wood, which ate evidently

swallowed accidentally with insects or other food, are constantly found
in birds' stomachs, it does not seem probable that blue jays would
discriminate against eggshells. To test this matter, four eggs of the

English sparrow were offered to a jay in captivity. The bird at once

seized the eggs and began to eat them, but when any piece of the

shell, no mattei' how minute, was accidentally dropped it was at once

picked up and swallowed, and sevci-al such pieces that wei'c thrown
to the farther end of the cage A\-ere also eaten, so that the shells with

their membranes wei'e entii'ely gone before the soft contents.

Besides birds, remains of small vertebrates were found in twelve
stomachs, as follows: Fish and salamanders in one stomach each, tree

frogs in four, mice in five, and a shrew in one. It is perhaps worthy
of note that Dr. 1!. II. Warren failed to find a trace of any vertebrate
remains in examining twenty-three stomachs of the blue jny, fourteen
of which were collected in May, one in June, three in September, and
five in October. (Birds of Pennsylvania, pp. 200-201.)
The jay kept in captivity by Mr. Judd showed a marked fond-

ness for mice, and would devour them apparently with great relish.

Another bird ate only a portion of dead mice and refused to touch
live mice, preferring insects when it had an opportunity for choice.

INSECT FOOD.

Insects are eaten by blue jays in every month in the year, but nat-

urally <mly in small (luantities during the winl(u-. The great bulk of

the insect food consists of bcM'tles, grasshoppers, and caterpillars, with
a few bugs, wasps, and flies, and an occasional spider and myriapod,
The average for the whole year is nearly 2:i per cent, varying from less

than 1 per cent in Januaiy to over GO per ccmt in August, and gradu-
ally diminishing to :i.2 per cent, in l)eeemb(>r. There is a remarkable
increase in the ([uantiticis eaten in si)ring and summer, llie percent-
age increasing from 28 in May to 44 in June, and from 40 in July to
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66.3 in August. The molting season may account for tlie increase
in August, but that in June is not so easily explained. The beetles
found in the stomachs may be roughly divided into three groups

:

Predaceous beetles (Carabids); those belonging to the May beetle
family (Searabaeids)

; and miscellaneous beetles, including about half
a dozen families. Each of these groups forms a little more than 3^ per
cent of the food. The greatest number of predaceous beetles Avere
eaten in July, when they aggregated 10.25 per cent of the food of the
month. The Carabids belong for the most part to genera with blunt
jaws, such as Harpalus, Crataccmfhiis, and StenolopJius; only a few
specimens with sharp jaws like Pasimachus, Galerita, and Calosoma
were found, and it is probable that no great harm is done by the
destruction of these beetles, as they are not entirely carnivorous and
are therefore less useful, and the individuals are abundant.

Scarabseids- reach their maximum abundance in the jay's food in

August (11.8 per cent), although nearly as many (11 per cent) were
eaten in June. They were mostly represented by the larger species,

such as the goldsmith beetle (Cotalpa lanigera), the spotted grapevine
beetle {Pelidnota punctata), the brilliant tumblebug {Pliance-vs earni-

fex), with many May beetles (Lachnosterna), and quite a large number
of fruit-eating beetles {Euphoria inda and E. fulgida). At least

five specimens of Euphoria inda were found in one stomach, amount-
ing to 75 per cent of the whole food contents. It is worthy of notice

that one stomach contained a nearly perfect specimen of the grape-

vine beetle and also the seeds and skins of the wild grape
(
Vitis cor-

difolia), and it seems probable that the bird visited the vine to feed

upon the grapes, but finding the beetle swallowed that also. Beetles

belonging to other families aggregate 10.3 per cent in June, the most
important being a few leaf-eating beetles (Clirysomelidfe), some click

beetles (Elateridfe), and a number of curculios (Cnrculionidfe). A
dozen curculios, belonging to the genus Balaniiius, were found in a

single stomach, and three in another. As these beetles live on acorns

and other nuts, it seems probable that the birds devoured them when
looking for their favorite food, mast.

Grasshoppers, crickets, and locusts form about 4.4 per cent of the

food ; but they do not become an important element until July. They
attain their maximum of 10.5 per cent in August, and continue in

considerable numbers until December. If June can be called the

beetle month in the dietary of the jay, August is the grasshopper

month ; and birds that eat these insects at all eat the greatest quan-

tity at this time. Many birds that live dui*ing the rest of the year on

food obtained from trees or shrubs come to the ground and feed upon

grasshoppers in August. Caterpillars form an important element

only in March, August, and September, and the greatest numbei-,

amounting to 11.4 per cent, were eaten in August. The kind of

caterpillars eaten is of more interest than the number. The jay
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apparently likes to take Its food in large morsels, and as in the case of

beetles, large larvfe, like those of the humniing-bird moths (Sphingi-

dfe), are selected whenever obtainable. In several cases a single spec-

imen of these caterpillars more than 2 inches in length and nearly

as large as one's finger was snugly coiled up in the stomach, almost

filling the whole cavity. Eggs of insects were frequent, and those of

the tent caterpillar moth {Clisiocampa amprlcami) occurred in four

cases. Dr. J. A. Allen has found these eggs in blue jay stomachs

(Auk, XII, Oct., 1895, p. 38.3), and many years ago Dr. J. P. Kirtland

called attention to the usefulness of this bird in destroying the larvsB

of the tent caterpillar (Atlantic Monthly, XXV, Apr., 1870, p. 482).

Many of the smaller species of caterpillars were quite hairy, and

others rough and wartj^, showing that this does not render them

objectionable. Mr. E. II. Porbush credits the blue jay with eating

great numbers of eggs, pupse, and larvfe of the gypsy moth, and he

observed them carrying away the larvaj, which are hairy caterpillars

of considerable size, ai)parently to feed their young. (Rept. on Gypsy
Moth, Mass. Board Agr.,1896, pp. 214, 215.)

Insects of several other orders were found in nearly every month,

and in July and August amounted to a little more than 11 per cent.

Hymenoptera were represented by wasps and a few ants. One stom-

ach contained a specimen of the pigeou horntail {Tremen' cohimha), a

very injurious wood-boring insect. Diptera, or flies, were found in

onl}'^ three stomachs. ITemiptera were represented bj^ quite a num-
ber of stink bugs (Pentatomids), a few cicadas, and remains of coccids,

or bark lice, which were found in two stomachs. Spiders occur fre-

quently, myriapods occasionally, and snail shells were found in

thirty-eight stomachs.

VEGETABLE FOOD.

As already stated, three-fourths of the blue jay's food consists of

vegetable matter, ^\lli(•ll may be conveniently arranged in several

gj'oups: (1) Grain, mast, and seeds; (2) fruit; and, (3) miscellaneous.

LIST OP VEGETABLE SUBSTANCES POUND IN STOMACHS OP THE BLUE JAY.

firaiii andvuist.—Coi'n, wheat, oafs, buckwheat, acorns, chestnuts,

beechnuts, hazelnuts, sumac (Rhus), knotweed {Polygonum), sorrel

(Ruiiirx).

Fniii (ivd nii.scpJliniroitN.—Apples, strawboi-ries, currants {Eibes

riiJn-init), blackberi'ies {Ruhvs), mulberries (iUo/vw), blueberries (
Tac-

ta/nVm/a), hucklcbon'ies (f/f////.(/.s.sv(r/V/), wildcliorrics (Pr(n(».';.SPTO^mrt),

clHik(Kihcrri("s {Priniiisvin/iuiiimi), wild grapes
( Vitis conUfolia), serv-

ice bfU'ri(^H {AindiUirliM'i- c(iii(iil(nFiis), elderberries {Sainbucus cam-
ili'iisis), sour-gum b(u-rics (Ni/ssa (KjiKtIirn), hawthorn {Cratmgm),
eliokebci-ries {Aroii'm (irhulifolla), ])okoberries {Phijlohicca demndra),
oak galls, mushrooms, tubers.
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Grain is naturally one of the most important groups, and may be
considered first. Wheat, oats, and buckwheat occur so seldom and
in such small quantities (1.3 per cent of the whole food) that they
may be dismissed with slight comment. Wheat was found in only
eight stomachs, oats in two, and buckwheat in one. The wheat was
eaten in July, August, and September; oats in March and July, and
buckwheat in October. Corn was found in seventy-one stomachs,
and aggregates 17. 9 per cent of the food of the year. This is less than
that eaten by the crow (21 per cent) or by the crow blackbird (35 per

cent). In January the amount consumed reached nearly 56 per cent.

It is perhaps fair to add, however, that about one-third of the stom-

achs taken in that month were from birds shot at a corncrib when the

ground was covered with 3 feet of snow, and do not fairly represent

the food of the month. Corn was also found in considerable quan-

tities in February, April, May, and September.

Jan.
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would seem to be furuislied by the record in October and November.

It must be admitted that throughout most parts of the blue jay's range

both corn and mast are equally accessible during these two months.

The cornfields are ripe for the harvest, and lie open and unprotected,

where the birds can gather their fill without let or hindrance. The

forests also furnish an incalculable quantity of acorns, chestnuts, chin-

quapins, and beechnuts, while the hedges and river banks teem with

hazelnuts, and there seems no reason why the jays should not eat the

food that they like. An examination of the stomachs will indicate

best what they have actually eaten (fig. 42). Seventy-two stomachs

taken in October show an average of over 64 per cent of mast, and

eleven collected in November nearly 82 per cent, while the corn in each

month aggregates only 1.1 and 0.9 per cent, respectively. It seems

scarcely possible to draw any other conclusion than that the blue jays

prefer mast to corn, ot' indeed to any otlier vegetable food, for they eat

the greatest amount at a time when fruit, grain, and other things are

most abundant. The record for December shows that the taste for

mast, far from being satisfied, has rathei' increased, and attains its

maximum of almost S3 per cent ; Avhile only 10 per cent of corn has

been taken instead of several other seeds and fruits which were eaten

earlier in the season. It was the custom of the writer, at his home in

Massachusetts, to bait the blue jays in winter with chaff and corn in the

manner already mentioned, and he observed that the birds patronized

these feeding places only so long as the ground was completely covered

with snow. No sooner did any considerable area of bare surface ap-

pear than the corn was discarded and no more birds were seen on the

chaff until the earth was again covered w ith snow. The natural infer-

ence was that the jays found something on the bare ground, presumably
mast, which they preferred to corn. It is possible that this fondness

for mast may affect tlie distribution of certain trees to some extent.

A jay flying with a nut in its beak may drop it in mid-air or carry it

away and perhaps store it for future use. Acoi-ns and other nuts may
be distributed in this way, and it is probable Diat many isolated oaks

and chestnuts owe their origin to accitleiils of this kind.
Jays show considerable taste in the clioice of fruit. Apples were

eaten only during .Ijuiuary, February, ami J\larch, and ccmsequently
wei'e mc^rely frozen fruit lelt on tlie trees to decay, which should per-

haps be reckoned as refuse rather tlian food. In the month of March
the consumption is greatest, amounting to more than 32 per cent

Fi-csh fi'ult is eat(^n to a slight extent iu May, but tlie quantity

in('reas<%s rapidly in June, and attains more than 39 per cent in July,

and then gradually diminishes until it disappears entirely after

October. The jay is often Included witli other birds in the charge of

habitual stealing of cultivated fruit. Discarding apples which have

no value, only four kinds of fruit are eaten which may be cultivated, j

namely, strawberries, currants, blackberries, and mulberries. No
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cultivated cherries or grapes were found. Strawberries were found in

three stomachs, currants in seven, blackberries in twenty-two, and
mulberries in five. This certainly does not show great depredations
upon fruit, even supposing that all the fruit was cultivated; but it is

probable, especially in the case of blackberries, that much of it was
wild.

Other vegetable substances were not eaten extensively, but appear
to havebeen taken merely in default of something better. It is worthjj^

of notice that the sumac seeds eaten are those of the harmless staghorn

{Rhus Mrta) and smooth sumac {Rhus glabra). Jays do not eat the

seeds of poison ivy {Rhus radicans) or poison sumac {Rhus vernix), and
in this respect differ greatly from the crow, the crow blackbird, and
some of the woodpeckers. These last, and probably many other birds,

feed largely upon sumac seeds during the winter, and thereby help to

disseminate these disagreeable and harmful shrubs. It seems a

little singular that a bird so fond of hard seeds as the jay should not

avail itself of this food, which is always accessible in the colder

months, but it is fortunate that it does not eat the seeds of the poison-

ous species. Remains of galls which grow on oak leaves were found

in twelve stomachs, and possibly were eaten for the sake of the larvae

which they contained. Fragments of mushrooms were identified in

seven stomachs, mostly taken in April and October.

EXPERIMENTS ON A BLUE JAY IN CAPTIVITY.

The examination of stomach contents was supplemented by experi-

ments on a bird which had been in captivity but a few months and

had no acquired tastes. In eating, this jay held its food on the perch

usually with the right foot, but sometimes with both feet, and pro-

ceeded to tear it to pieces and devour it; hard substances, like kernels

of corn and acorns, were repeatedly hammered with the beak after the

manner of a woodpecker. It would eat dead mice to a certain extent,

but did not appear to be extravagantly fond of them; it seldom or

never ate a whole one, and seemed to prefer the brains to any other

part. A live mouse was placed in the cage, but remained unmolested

for two days. The jay was kept supplied with mocking-bird food, of

which it ate freely, so that it was not hungry, and therefore selected

only such other food as was appetizing. It ate most insects and pre-

ferred them to vegetable food. Its preferences were not strongly

marked, although grasshoppers seemed to be the favorite insects, and

black crickets were refused. Among beetles, Scarabseids were rather

preferred to Carabids or Tenebrionids, but all were eaten. Chrysome-

lids were generally rejected, and the potato beetle {Doryphora 10-

lineata) was always refused; the same was true of the elm leaf-beetle

{Galerucella luteola), but one 12-spotted cucumber beetle {Diahrotdca

12-punctata) was eaten. Click beetles (Elaterids and Tenebrionids)

were apparently preferred to the long-horu beetles (Cerambycids).
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On one occasion a basin of water was placed in the cage contain-

ing several Carabids {Harpahis caliyinosus and H. pennsylvaniens),

one Cerambycid {Typocerus siniudus), one potato beetle {Doryphora

10-Uneata), another Chrysomelid {Chrysochrus auratus), one black

cricket, one large hairy caterpillar, and a large milleped {Julus).

The milleped was taken first, the Carabids next, and finally all the

insects were eaten except the Chrysomelids and the cricket.

Very large hard beetles, like Alaus oculatus, HydropMlus iriangu-

laris, and Passalus cornutus, were not often touched, but in default of

other insects were torn to pieces and the soft parts separated from the

harder portions. Stink bugs (Pentatomids) seemed to be relished, but

hairy caterpillars were only taken after most of the hair had been

beaten off. Cocoons of a tussock moth were torn open to get the

pupje, and the large green warty caterpillars of the Ailanthus moth

were eaten, but with no great relish. In several cases spiders were

selected in preference to insects. Myriapods and earthworms were

eaten less readily than sow bugs {Oiiiscus).

The bird would eat corn and sprouted acorns, but did not seem to

care much for them. It ate apples, blackberries, and black raspber-

ries, but rejected red raspberries, strawberries, mulberries, and elder-

berries; it swallowed the pulp of grapes only after removing the skin

and seeds, and also ate a little peach pulp, but without great relish.

SUMMARY.

The most striking point in the study of the food of the blue jay is

the discrepancy between the testimony of field observers concerning
'

the bird's nest-robbing proclivities and the results of stomach exami-

nations. The accusations of eating eggs and young birds are certainly

not sustained, and it is futile to attempt to reconcile the conflicting

statements on this point, which must be left until more accurate obser-

vations have been made. In destroying insects the jay undoubtedly

does much good. Most of the predaceous beetles which it eats do not

feed on other insects to anj' great extent. On the other hand, it de-

stroys some grasshoppers and caterj)illars and many noxious beetles,

such as Scarabfeids, click beetles (Elaterids), weevils (Curculiouids),

Buprestids, Chrysomelids, and Tenebrionids. The blue jay gathers

its fruit from nature's orchard and vineyard, not from man's; corn

is the only vegetable food for which the farmer suffei's any loss, and

here the damage is small. In fact, the examination of nearly 300

stomachs shows that the blue jay certainly does far more good than

harm.
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SOME COMMON BIRDS IN THEIR RELATION
TO AGRICULTURE.

INTKODXIOTION.

It has long been known that birds play an important part in relation

to agriculture, but there seems to be a tendency to dwell on the harm
they do rather than on the good. Whether a bird is injurious or bene-

ficial depends almost entirely upon what it eats, and in the case of

species which are unusually abundant or which depend in part ux)on the

farmer's crops for subsistence the character of the food often becomes a

very practical question. If crows or blackbirds are seen in numbers

about cornfields, or if woodpeckers are noticed at work in an orchard, it

is perhaps not surprising that they are accused of doing harm. Careful

investigation, however, often shows that they are actually destroying

noxious insects, and also that even those which do harm at one season

may compensate for it by eating noxious species at another. Insects

are eaten at all times by the majority of land birds, and during the

breeding season most kinds subsist largely and rear their young exclu-

sively on this food. When insects are unusually plentiful, they are

eaten by many birds which ordinarily do not touch them. Even birds

of prey resort to this diet, and when insects are more easily obtained

than other fare, the smaller hawks and owls live on them almost entirely.

This was well illustrated during the recent plague of Rocky Mountain

locusts in the Western States, when it was found that locusts were

eaten by nearly every bird in the region, and that they formed almost

the entire food of a large majority of the species.

Within certain limits, birds feed upon the kind of food that is most

accessible. Thus, as a rule, insectivorous birds eat the insects that are

most easily obtained, provided they do not have some peculiarly dis-

agreeable property. It is not probable that a bird habitually passes by

one kind of insect to look for another which is more appetizing, and

there seems little evidence in support of the theory that the selection

of food is restricted to any particular species of insect, for it is evi-

dent that a bird eats those which by its own method of seeking are

most easily obtained. Thus, a ground-feeding bird eats those it finds

among the dead leaves and grass; a flycatcher, watching for its prey

from some vantage point, captures entirely different kinds; and the



woodpc.kcr and warbler, in the tree tops, select still others. It is thus
iippaivnt IJiat a biid's diet is likely to be quite varied, and to differ at

ditlci'eut seasons of the year.

In in\estiKatiug the lood habits of birds, field observation can be

relied on only to a limited extent, for it is not always easy to determine

what a bird really eats by watching it. lu order to be positive oq this

jMiint, it is neeessary to examine the stomach contents. When birdsare

sus])ected of doing injury to Held crops or fruit trees, a few individuals

should be shot and their stomachs examined. This will show unmis-

takably whether or not the birds are guilty.

In response to a general demand for definite information regarding

the food habitsof our native birds, the Biological Survey of the Depart-

ment of Agriculture has for some years past been conducting a system-

atic in\ estiuation of the food of species which are believed to be of

economic importance. Thousands of birds' stomachs have been care-

fully examined in the laboratory, and all the available data respect-

in;; the food brou-ht together. The results of the investigations

relating lo birds of ])rey, based on an examination of nearly 3,000

stomachs, were published in 1893, iji a sjjecial bulletin entitled The

JJawks and Owls of the United States. Many other species have been

similarly studied and the results published, either in special bulletins

or as arlieles in the yearbooks. The i)resent bulletin contains brief

abstracts of the results of food studies of about 30 grain and insect

(Mting birds belonging to 10 different families.'

These species comprise among others the crow blackbirds and rice-

birds, against which serious complaints have been made on account of

the damage they do to corn, wheat, rice, aud other crops; and also the

cuckoos, grosbeaks, and thrashers, which are generally admitted to be

beneficial, but wh(»se true value as insect destroyers has not been fully

apiueciated. The practical value of birds in controlling insect pests

should be more generally recognized. It may be an easy matter to

exterminate the birds in an orchard or grain field, but it is an extremely

difficult one to control the insect pests. It is certain, too, that the

value of our native sparrows as weed destroyers is not appreciated.

Weed seed forms an important item of the winter foodof many of these

birds, and it is imjjossible to estimate the immense numbers of noxious

weeds which are thus annually destroyed.

''J'ho limits of tills bulletiu iirecludd giviii'j more thmi a very brief Btatemout

r(!{,'Mnliiig the food of each liird, but luoro detailed iiccduuts of some of the species

will bo foniiil iu the following reports of the Biological Survey (formerly Division

of Oruitliolog.v !i,nd Mairimalogy)
:
The Crow—Bulletin No. fi, 1895, pp. 1-98;, AVooil-

]M«'liorH— Biillotin No. 7, 1S9.'5, pp. 1-39; Kinsliird—Annual Keport Secretary of

AKiiciilturo, for lH9;i, pp. 233-234
;
Biiltiniorn Oriole—Yciirbook United States Depart-

ment of Agriculture for lS9r>, pp. 426-430; Graeklos— -^'ciirbook for 1894, pp. 233-248;

M(riidovi'lark—Yearbook f<ir l«9r>, pp. I2I)^I2(>; Codarbiid—Annnal Report Secretary

of Agrieultiire, for lSi)2, pp. 197-200; Catbird, Brown Thrasher, and Wren—YeOTbooH
for 1895, pp. 405-418.



If birds are protected and encouraged to nest about the farm and gar-

den, they will do their share in destroying noxious insects and weeds,

and a few hours spent in putting up boxes for bluebirds, martins, and
wrens will prove a good investment. Birds are protected by law iu

many States, but it remains for the agriculturists to see that the laws

are faithfully observed.

THE CUCKOOS.

(Coccyzus amf'ricavus and C. erythrophtiiahniin.)

Two species of cuckoos, the yellow-billed (fig. 1) and the black-billed,

are common in the United States east of the Plains, and a subspecies

of the yellow-billed extends westward to the Pacific. While the two

species are quite distinct, they do not differ greatly in food habits, and

their economic status is practically the same.

Fig. 1 Tellow-billed cuckoo.

An examination of 37 stomachs has shown that these cuckoos are

much given to eating caterpillars, and, unlike most birds, do not reject

those covered with hair. In fact, cuckoos eat so many hairy cater-

pillars that the hairs pierce the inner lining of the stomach and remain

there, so that when the stomach is opened and turned inside out, it

appears to be lined with a thin coating of fur.

An examination of the stomachs of IG black-billed cuckoos, taken

during the summer months, showed the remains of 328 caterpillars, 11

beetles, 15 grasshoppers, 63 sawflies, 3 stink bugs, and 4 spiders. In

all probability more individuals than these were represented, but their

remains Avere too badly broken for recognition. Most of the cater-

pillars were hairy, and many of them belonged to a genus that lives in

colonies and feeds on the leaves of trees, including the apple tree.

One stomach was filled with larvae of a caterpillar belonging to the
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same genus as tlie tent cateri)illar, and possibly to that species. Other

larva) were those of large moths, for which the bird seems to have a

special fondness. The beetles were for the most part click beetles and

weevils, with a few May beetles and some others. The sawflies were

all found in two stomachs, one of which contained no less than 60 in

the larval stage.

Of the yellow-billed cuckoo, 21 stomachs (collected from May to

October, inclusive) were examined. The contents consisted of 355

caterpillars, 18 beetles, 23 grasshoppers, 31 sawflies, 14 bugs, G iiies,

and 12 spiders. As in the case of the black-billed cuckoo, most of the

caterpillars belonged to hairy species and many of them were of large

size. One stomach contained 12 American tent caterpillars; another

217 fall webworms. The beetles were distributed among several

families, but all more or less harmful to agriculture. In the same

stomach which contained the tent caterpillars were two Colorado potato

beetles; in another were three goldsmith beetles and remains of several

other large beetles. Besides ordinary grasshoppers were several katy-

dids aud tree crickets. The sawflies were in the larval stage, in

which they resemble caterpillars so closely that they are commonly

called false caterpillars by entomologists, and perhaps this likeness

may be the reason the cuckoos eat them so freely. Tlie bugs consisted

of stink bugs and cicadas or dog-day harvest flies, with the single excep-

tion of one wheel bug, which was the only useful insect eaten, unless

the spiders be counted as such.

THE WOODPECKERS.

Five or six species of woodpeckers are familiarly known throughout

the eastern United States, and in the west are replaced by others of

similar habits. Several species remain in the northern States through

the entire year, while others are more or less migratory.'

Farmers are prone to look upon woodpeckers with suspicion. When
the birds are seen scrambling over fruit trees and pecking at the bark,

and fresh holes are found in the tree, it is concluded that they are

doing harm. Careful observers, however, have noticed that, excepting

a single species, these birds rarely leave any important mark on a

healthy tree, but that when a tree is attected by wood-boring larva;

the insects are accurately located, dislodged, and devoured. In case

the holes from which the borers are taken are afterwards occupied

aud enlarged by colonies of ants, these ants in turn are drawn out and

eaten.

Two of the best known woodpeckers, the hairy woodpecker {Dryo-

hates villosm) {i\g. 2) and the downy woodpecker {]). 2)i(hc.svens),inc\vii-

ing their races, range over the greater part of the United States, and

for the most part remain througliout the year iu their usual haunts.

They differ chiefly in size, for their colors are practically the same, and

the males, like other woodpeckers, are distinguished by a scarlet patcli



An examination of many stomachs of these two birds shows that

from two-thirds to three-fourths of the food consists of insects, chiefly

noxious. Wood-boring beetles, both adults and larvae, are conspicu-

ous, and with them are associated many caterpillars, mostly species

that burrow into trees. N"ext in importance are the ants that live in

decaying wood, all of which are sought by woodpeckers and eaten in

great quantities. Many ants are particularly harmful to timber, for if

they find a small spot of decay in the vacant burrow of some wood-

borer, they enlarge the hole, and as their colony is always on the

increase, continue to eat away the wood until the whole trunk is honey-

FiG. 2.—Hairy wooilpecker.

combed. Moreover, these insects are not accessible to other .birds, and

could pursue their career of destruction unmolested were it not that

the woodpeckers, with beaks and tongues especially fitted for such

work, dig out and devour them. It is thus evident that woodpeckers

are great conservators of forests. To them, more than to any other

agency, we owe the preservation of timber from hordes of destructive

insects.

One of the larger woodpeckers familiar to everyone is the flicker, or

golden-winged woodpecker {Golaptes auratus) (flg. 3), wliich is generally

distributed tt. ,.»nn-v.»nt. tim United States from the Atlantic Coast to



the Ivocky MDuntains. ft is tlieic rcphicetl by tlie red-slialted flicker

(V. rafcr), wliicli oxtouds westward to the I'acific. The two species are

as nearly idiMitical in food habits as their euviroument will allow. The

Hickcrs, while geiniinc, woodpeckers, difier somewhat in habits from the

rest of the family, and are frequently seen upon the ground searching

for fl)od. Like tlie downy and hairy woodpeckers, they eat wood-boring

grubs and ants, but tlie number of ants eaten is much greater. Two of

the flickers' stomachs examined were completely tilled with ants, each

stomach containing more than 3,000 individuals. These auts belonged

to species which live in the ground, and it is theseinsects for which the

flicker is searching when running about in the grass, although some

grasshopjicrs are also taken.

~//.^

l''ia. J.— Fiicki

Tlic icdheaded woodi.ccker (.l/«/a»u')7>c.s er?/f7/>we/;/(«/«.s) (lig.4)iswell

known cast of the liocky Mountains, but is rather rare in New England.

Unlike sonic of (ho other species, it prefers fence posts and telegraph

poles to trees as a foiasing ground. Its lood therefore naturally dif-

fers from tliat of the jncccding species, and consists largely of adult

beetles and wa,s])s, whicli it frequently ca,ptnres on the wing, after the

fashion of llycatchcrs. Grasshoppers also form an important part of

the food. The redliead has a peculiar habit of selecting very large

beetles, as shown by the presence of Iragments of several of the largest

species in the slomaclis. Among the beetles were quite a number of

incdaceous ground beetles, and unfortunately some tiger beetles, which
are useful i nseets. The redhead has been accused of robbing the nests
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of other birds; also of attacking youug birds and poultry and pecking

out their brains, but as the stomachs showed little evidence to substan-

tiate this charge it is probable that the habit is rather exceptional.

It has been customary to speak of the smaller woodpeckers as "sap-

suckers," under the belief that they drill holes in the bark of trees for

the purpose of drinking the sap and eating the inner bark. Close obser-

vation, however, has fixed this habit upon only one species, the yellow-

bellied woodpecker, or sapsucker [Sjpliyrapicus varius) (fig 5). This bird

has been shown to be guilty of pecking holes in the bark of various forest

trees, aod sometimes in that of apple trees, from which it drinks the sap

Fio. 4—Rcd-lieaded woodpecker.

when the pits become filled. It has been proved, however, that besides

taking the sap the bird captures large numbers of insects which are

attracted by the sweet fluid, and that these form a very considerable

portion of its diet. In some cases the trees are injured by being thus

punctured, and die in a year or two, but since comparatively few are

touched the damage is not great. It is equally probable, moreover, that

the bird fully compensates for this injury by the insects it consumes.

The vegetable food of woodpeckers is varied, but consists largely of

small fruits and berries. The downy and hairy woodpeckers eat such

fruits as dogwood, Virginia creeper, and others, with the seeds of
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poisou ivy, sumac, and a few other shrubs. The flicker also eats a great

many small fruits and the seeds of a considerable number of shrubs

and weeds. None of the three species is much given to eating culti-

vated fruits or crops.

The redhead has been accused of eating the larger kinds of fruit,

such as apples, and also of taking considerable corn. The stomach

examinations show that to some extent these charges are substantiated,

but that the habit is not prevalent enough to cause much damage. It

is quite fond of mast, esjjecially beechnuts, and when these nuts are

Fin. n.—YoUciw-bulliuil wuuiliiuckor.

plentiful the birds iciniiiii north all winter, instead of migrating as is

their usual custom.

Half the food of the sapsucker, aside from sap, consists of vegetable
matter, largely berries of the kinds already mentioned, and also a quan-
tity of the inner bark oC trees, more of which is eaten by this species
than by any other.

Many other woodpeckers are found in America, but their food habits
agree in the main with those just described. These birds are certainly
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the only agents which can successfully cope with certain insect enemies

of the forests, and, to some extent, of fruit tree salso. For this reason,

if for no other, they should be protected in every possible Avay.

THE KINGBIED.

(Tyrannus iyrannus.)

The kingbird (fig. 6) is essentially a lover of the orchard, and wher-

ever the native groves have been replaced by fruit trees this pugna-

cious bird takes up its abode. It breeds in all of the States east of

the Bocky Mountains, and less commonly in the Great Basin and on

the Pacific Coast. It migrates south early in the fall, and generally

leaves the United States to spend the winter in more southern latitudes.

I"IQ. 6.—Kingbird.

The kingbird manifests its presence in many ways. It is somewhat

boisterous and obtrusive, and its antipathy for hawks and crows is well

known. It never hesitates to give battle to any of these marauders,

no matter how superior in size, and for this reason a family of king-

birds is a desirable adjunct to a poultry yard. On one occasion in

the knowledge of the writer a hawk which attacked a brood of young

turkeys was pounced upon and so severely buffeted by a pair of king-

birds, whose nest was near by, that the would-be robber was glad to

escape without his prey. Song birds that nest near the kingbird are

similarly protected.

In its food habits this species is largely insectivorous. It is a true fly-

catcher by nature, and takes a large part of its food on the wing. It
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does not, however, couflne itself to tliis method of hunting, but picks

up some insects from trees and weeds, and even descends to the ground

in search of myriapods or thousand legs. The chief complaint against

the kingbird is that it preys largely upon honeybees; and this charge

has been made both by professional bee keepers and others. Many

observers have seen the bird at work near hives, and there is no

reason to doubt tlie honesty of their testimony. One bee raiser in

Iowa, suspecting the kingbirds of feeding upon his bees, shot a number

near his hives, but when the bird.i' stomachs were examined by an

expert entomologist not a trace of honeybees conld be found.

The Biological Survey has made an examination of 1.'81 stomachs col-

lected in various parts of the country, but found only 14 containing

remains of honeybees. In these 14 stomachs there were in all 50 honey-

bees, of which 40 were drones, 4 were certainly workers, and the

remaining 6 were too badly broken to be identified as to sex.

The insects that constitute the great bulk of the food of this bird are

noxious species, largely beetles—May beetles, click beetles (the larvae

of which are known as wire worms), weevils, which prey upon fruit and

grain, aud a host of others. Wasps, wild bees, and ants are conspicuous

elements of the food, far outnumbering the hive bees. During summer

many grasshoppers and crickets, as well as leaf hoppers and other bags,

are also eaten. Among the flies were a number of robber flies—insects

which prey largely upon other insects, especially honeybees, and which

have been known to commit in this way extensive depredations. It is

thus evident that the kingbird by destroying these flies actually does

good work for the apiarist. Mneteen robber flies were found in the

stomachs examined; these may be considered more than an equiva-

lent for the four worker honeybees already mentioned. A few caterpil-

lars are eaten, mostly belonging to the group commonly known as

cutworms, all the species of which are harmful. About 10 per cent

of the food consists of small native fruits, comprising some twenty

common species of the roadsides and thickets, such as dogwood berries,

elder berries, aud wild f;rapes. The bird has not been reported as

eating cultivated fruit to an injurious extent, and it is very doubtful if

this is ever the case, for cherries and blackberries are the only ones that

might have come from cultivated places, and they were found in but

few stomachs.

Three points seem to be clearly established in regard to the food of

the kingbird—(1) that about 90 per cent consists of insects, mostly

injurious species; (2) that the alleged habit of preying upon honeybees

is much less prevalent than has been supposed, and probably does not

result in any great damage; and (3) that the vegetable food consists

almost entirely of wild fruits which have no economic value. These

facts, taken in connection with its well-known enmity for hawks and

crows, entitle the kingbird to a place among the most desirable birds

of the orchard or garden.
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THE PHCEBB.

{Sayornis jihocie.)

Among the early spring arrivals at the jSTorth, none are more welcome
than the phcebe (fig. 7). Though naturally building its nest under au
overhanging cliff of rock or earth, or iu the mouth of a cave, its prefer-

ence for the vicinity of farm buildings is so marked that in tlie more
thickly settled parts of the country the bird is seldom seen at any great

distance from a farmhouse except where a bridge spans souje stream,

affording a secure spot for a nest. Its confiding disposition has ren-

dered it a great favorite, and consequently it is seldom disturbed. It

breeds throughout the United States east of the Great Plains, and

winters from the South Atlantic and Gulf States southward.

Fig. 7.—Pboeljo.

The phtebe subsists almost exclusively upon insects, most of which

are caught upon the wing. An examination of 80 stomachs showed

that over 93 per cent of the year's food consists of insects and spiders,

while wild fruit constitutes the remainder. The insects belong chiefly

to noxious species, and include many click beetles. May beetles, and

weevils. Grasshoppers in their season are eaten to a considerable

extent, while wasps of various species, many flies of species that annoy

cattle, and a few bugs and spiders are also eaten regularly. It is evident

that a pair of phcebes must materially reduce the number of iiisects

near a garden or field, as the birds often, if not always, raise two broods

a year, and each brood numbers from four to six young.

The vegetable portion of the food is unimportant, and consists mainly

of a few seeds, with small fruits, such as wild cherries, elder berries, and
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juniper berries. The raspberries and blackberries found in the stom-

achs were the only fruits that might have belonged to cultivated varie-

ties, and the quantity was trifling.

There is hardly a more useful species than the phoebe about the farm,

and it should receive every encouragement. To furnish nesting boxes

is unnecessary, as it usually prefers a more open situation, like a shed,

or a nook under the eaves, but it should be i^rotected from cats and

other marauders.

THE BLUB JAY.

(CyanocUta cristata.)

The blue jay (tig. S) is a common bird of the United States east of the

Great Plains, and remains throughout the year in most of its range,

although its numbers are somewhat reduced in Avinter in the Northern

States. During spring and summer the jay is forced to become an

Via. 8.—Blue jay.

industrious hunter for insects, and is not so conspicuous a feature of

the landscape as when it roams the country at will after the cares of

the nesting season are over.

Ornithologists and field observers in general declare that a consider-

able portion of its food in spring and early summer consists of the eggs

and young of small birds, and some fanners accuse it of stealing corn

to an injurious extent in the fall. AN hile there may be some truth in

these accusations, they have almost certainly been exaggerated. No
doubt many jays hiivo been observed robbing nests qf other birds, but

thousands have been seen that were not so engaged.
In an investigation of the food of the blue jay 292 stomachs were

examined, which showed that animal matter comprised 24 per cent and

vegetable matter 7G ])er cent of the bird's diet. So much has been said

aboutthe nest-robbing habits of the jay that special search wasmadefor
traces of birds or birds' eggs in tlie stomachs, with the result that shells
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of small birds' eggs were found in three and tlie remains of young
birds in only two stomachs. Such negative evidence is not sufficient

to controvert the great mass of testimony upon this point, but it shows
that the habit is not so prevalent as has been believed. Besides birds

and their eggs, the jay eats mice, fish, salamanders, snails, and crusta-

ceans, which altogether constitute but little more than 1 per cent of its

diet. The insect food is made up of beetles, grasshoppers, caterpillars,

and a few species of other orders, all noxious, except some 3J per

cent of predaceous beetles. Thus something more than 19 per cent

of the whole food consists of harmful insects. In August the jay, like

many other birds, turns its attention to grasshoppers, which constitute

nearly one-fifth of its food during that month. At this time, also,

most of the other noxious insects, including caterpillars, are consumed,
though beetles are eaten chiefly in spring.

The vegetable food is quite varied, but the item of most interest is

grain. Corn was found in 70 stomachs, wheat in 8, and oats in 2—all

constituting 19 per cent of the total food. Corn is evidently the favorite

grain, but a closer inspection of the record shows that the greater part

was eaten during the first five months of the year, and that very little

was taken after May, even in harvest time, when it is abundant.

This indicates that most of the corn is gleaned from the fields after

harvest, except what is stolen from cribs or gathered in May at planting

time.

The jay's favorite food is mast (i. e., acorns, chestnuts, chinquapins,

etc.), which was found in 158 of the 292 stomachs and amounted to

more than 42 per cent of the whole food. In September corn formed

15 and mast 35 per cent, while in October, November, and December
corn dropped to an almost inappreciable quantity and mast amounted

to 64, 82, and 83 per cent, respectively. And yet in these months corn

is abundant and everywhere easily accessible. The other elements of

food consist of a few seeds and wild fruits, among which grapes and

blackberries predominate.

The results of the stomach examination show, (1) that the jay eats

many noxious insects; (2) that its habit of robbing the nests of other

birds is much less common than has been asserted ; and (3) that it does

little harm to agriculture, since all but a small amount of the corn eaten

is waste grain.

THE OKOW.

(Corvns amtrioanus.)

There are few birds so well known as the common crow, and unlike

most other species he does not seem to decrease in numbers as the

country becomes more densely populated. The crow is commonly

regarded as a blackleg and a thief. Without the dash and brilliancy

of the jay, or the bold savagery of the hawk, he is accused of doing

more mischief than either. That he does pull up sprouting corn, de-

stroy chickens, and rob the nests of small birds has been repeatedly
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proved. Nor are tliese all of his sins. He is known to eat frogs, toads,

salamanders, and some small snakes, all liarmless creatures that do

some good by eating insects. With so many charges against him, it

may be well to show why he should not be utterly condemned.

The examination of a largo number of stomachs, while coniirmiug all

the foregoing accusations, has thrown upon the subject a light some-

what different from that derived solely from field observation. It shows

that the bird's-nesting habit, as in the case of the jay, is not so univer-

sal as has been supposed; and that, so far from being a habitual nest

robber, the crow only occasionally indulges in that reprehensible prac-

tice. The same is true in regard to destroying chickens, for he is able

to carry off none but very young ones, and his opportunities for cap-

turing them are somewhat limited. Neither are many toads and frogs

eaten, :ind as frogs are of no great x>ractical value, their destruction is

not a serious matter; but toads are very useful, and their consumption,

so far as it goes, must be counted against the crow. Turtles, crayfishes,

and snails, of which he oats quite a large number, may be considered

neutral, while mice may be counted to his credit.

In his insect food, however, the crow makes amends for sins in the

rest of his dietary, although even here the first item is against him.

Tredaceous beetles are eaten in some numbers throiighout the Season,

but the number is not great. May beetles, " dor-bugs," or June bugs,

and others of the same family, constitute the ijrincipal food during

spring and early summer, and are fed to the young in immense quanti-

ties. Other beetles, nearly all of a noxious character, are eaten to a

considerable extent. Grasshoppers are first taken in May, but not in

large numbers until August, when, as might be expected, they form the

leading article of diet, showing that the crow is no exception to the

general rule that most birds subsist, to a large extent, upon grasshop-

pers in the month of August. Many bugs, some caterpillars, mostly

cutworms, and some spiders are also eaten—all of them either harmful

or neutral in their economic relations. Of the insect diet Mr. E. A.

Schwarzsays: "The facts, on the whole, speak overwhelmingly in favor

of the crow."

Probably the most important item in the vegetable food is corn, and

by pulling up the newly sprouted seeds the bird renders himself

extremely obnoxious. Observation and experiments with tame crows

show that hard, dry corn Is never eaten if anything else is to be had,

and if fed to nestlings ifc is soon disgorged. The reason crows resort

to newly planted fields is that the kernels of corn are softened by the

moisture of the earth, and probably become more palatable in the proc-

ess of germination, which changes the starch of the grain to sugar.

The fact, however, remains that crows eat corn extensively only when
it has been softened by germination or partial decay, or before it is ripe

and still " in the milk." Experience has shown that they may be pre-

vented from pulling up young corn by tarring the seed, which not only

saves the corn but ibrces them to turn their attention to insects. If
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they persist in eating green corn it is nor so easy to prevent the damage

;

but no details of extensive injury in this way have yet been presented',
and it is probable that no great harm has been done.
Crows eat fruit to some extent, but confine themselves for the most

part to wild species, such as dogwood, sour gum, and seeds of the
different kinds of sumac. They have also a habit of sampling almost
everything which appears eatable, especially when food is scarce. For
example, they eat frozen apples found on the trees in winter, or pump-
kins, turnips, and potatoes which have been overlooked or neglected;
even mushrooms are sometimes taken, probably in default of something
better.

In estimating the economic status of the crow, it must be acknowl-
edged that he does some damage, but, on the other hand, lie should
receive much credit for the insects which he destroys. In the more
thickly settled parts of the country the crow probably does more good
than harm, at least when ordinary precautions are taken to protect
young poultry and newly-plauted corn against his depredations. If,

however, corn is planted with no provision against possible marauders,
if hens and turkeys are allowed to nest and to roam with their broods
at a distance from farm buildings, losses must be expected.

THE BOBOLINK, OK RICBBIED.

{Dolichonyx oryzlvorus.)

The bobolink (fig. 9) is a common summer resident of the United
States, north of about latitude 40°, and from New England westward to

the Great Plains, wintering beyond our southern border. In New
England there ai-efew birds, if any, around which so much romance
has clustered; in the South none on whose head so many maledictions

have been heaped. The bobolink, entering the United States from the

South at a time when the rice fields are freshly sown, pulls up the young
plants and feeds upon the seed. Its stay, however, is not long, and it

soon hastens northward, where it is welcomed as a herald of summer.
During its sojourn in the Northern States it feeds mainly upon insects

and small seeds of useless plants; but while rearing its young, insects

constitute its chief food, and almost the exclusive diet of its brood.

After the young are able to fly, the whole family gathers into a small flock

and begins to live almost entirely upon vegetable food. This consists

for the most part of weed seeds, since in the North these birds do not

appear to molest grain to any great extent. They eat a few oats, but their

stomachs do not reveal a great quantity of this or any other grain. As
the season advances they gather into larger flocks and move southward,

until by the end of August nearly all have left their breeding grounds.

On their way they frequent the reedy marshes about the mouths of

rivers and on the inland waters of the coast region, subsisting largely

upon wild rice. After leaving the Northern States they are commonly
known as reed birds, and having become very fat are treated as game.

15620—No. 54- 2
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They begin to arrive on the rice fields in the latter part of August,

and during the next month make havoc in the rijiening crop. It is

unfortunate that the rice districts lie exactly in the track of their fall

migration, since the abundant supply of food thus offered has undoubt-

edly served to attract them more and more, until most of the bobolinks

bred in the North are concentrated with disastrous effect on the south-

east coast when the rice ripens in the fall. There was evidently a time

when no such supply of food awaited the birds on their journey south-

ward, and it seems probable that the introduction of rice culture in the

South, combined with the clearing of the forests in the North, thus afford-

ing a larger available breeding area, has favored an increase in the

I'm. 0.— r.olmliiiU.

numbers of this species. The food habits of the bobolink are not nec-

essarily inimical to the interests of agriculture. It simply happens that

the rice affords a supi)ly of food more easily obtainable than did the

wild plants which ionnorly occupied the same region. Were the rice

fields at a distance from the lino of migration, or north of the bobolinks'

breeding ground, they would probably nc\er be molested; but lying,

as they do, directly in the path of migration, they form a recruiting

ground, where the birds can rest and accumulate (iesh and strength for

the long sea fiight which iiwiiits them in their course to South America.

The annual loss to rice growers on account of bobolinks has been

estimated at $2,000,000. In the face of such losses it is evident that
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no mere poetical seutimeut should stand in the way of applying any
remedy which can be devised. It would be unsafe to assume that the

insects which the birds consume during their residence in the l^orth

can compensate for such destruction. If these figures are any approxi-

mation to the truth, the ordinary farmer will not believe that the

bobolink benefits the Northern half of the country nearly as much as

it damages the Southern half, and the thoughtful ornithologist will be
inclined to agree with him. But even if the bird really does more harm
than good, what is the remedy? For years the rice planters have been

employing men and boys to shoot the birds and drive them away from

the fields, but in spite of the millions slain every year their numbers
do not decrease. In fact, a large part of the loss sustained is not in the

grain which the birds actually eat, but in the outlay necessary to pre-

vent them from taking it all. At ijresent there seems to be no effective

remedy short of complete extermination of the species, and this is

evidently impracticable even were it desirable.

I'HE EEDWINGED BLACKBIRD.

{Agelaius phoeiiiceus.)

The redwinged, or swamp, blackbird (fig. 10) is found all over the

United States and the region immediately to the north. While com-

mon in most of its range, its distribution is more or less local, mainly

on account of its partiality for swamps. Its nest is built near standing

water, in tall grass, rushes, or bushes. Owing to this peculiarity the

bird may be absent from large tracts of country which afl'ord no swamps

or marshes suitable for nesting. It usually breeds in large colonies,

though single families, consisting of a male with several wives, may
sometimes be found in a small slough, where each of the females builds

her nest and rears her own little brood, while her liege lord displays his

brilliant colors and struts in the sunshine. In the Upper Mississippi

Valley it finds the conditions most favorable, for the countless prairie

sloughs and the margins of the numerous shallow lakes form nesting

sites for thousands of redwings; and there are bred the immense flocks

which sometimes do so much damage to the grain fields of the West.

After the breeding season is over, the birds collect in flocks to migrate,

and remain (bus associated thibughout the winter.

Many complaints have been made against the redwing, and several

States have at times placed a bounty upon its head. It is said to cause

great damage to grain in the West, especially in the Upper Mississippi

Valley; and the rice growers of the South say that it eats rice. No

complaints have been received from the Northeastern portion of the

country, where the bird is much less abundant than in the West and

South.

An examination of 725 stomachs showed that vegetable matter forms

74 per cent of the food, while the animal matter, mainly insects, forms
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but 26 xier cent. A little more thau 10 per cent consists of K,^^^^^a,

mostly harmful species. Weevils, or snout beetles, umount to 4 per

cent of the year's lood, but in June reacli 25 per cent. As weevils are

among the most harmful insects known, their destruction should con-

done for at least some of the sins of which the bird has been accused.

Grasshoi^pers constitute nearly 5 per cent of the food, while the rest of

the animal matter is made up of various insects, a few snails, and crus-

taceans. Several dragon flies were found, but these were probably

picked up dead, for they are too active to be taken alive, unless by one

of the flycatchers. So far as the insect food as a whole is concerned,

the redwing may be cousidered entirely beneficial.

The interest in the vegetable food of this bird centers around the

Flu. 10—HeitwiuHotl bliioltbiril.

grain. Only three kinds, corn, wheat, and oats, were found in appre-

ciable quantities in the stomachs, and they ai^grcgate but little more
than 13 per cent of the whole food, oats forming nearly half of this

amount. In view of the many couqdaints that the redwing eats grain,

this record is surjjrisingly small. The crow blackbird has been found to

eat more than three times as much. In the case of the crow, corn forms

one-fifth of the food, so that the ledwinj^ed blackbird, whose diet is made
up of only a trifle moie than one-eighth of grain, is really one of the

least destructive species; but the most important item of this bird's

food is weed seed, which forms practically the whole food in winter and
about 57 per ccut of the whole year's fare. The principal weed seeds
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eaten are those of ragweed, barn grass, smartweed, and about a dozen
others. That these seeds are preferred is shown by the fact that the

birds begin to eat them Iti August, when grain is still readily accessi-

ble, and continue feeding on them even after insects become plentiful

in April. The redwing eats very little fruit and does practically no
harm in the garden or orchard.

"While it is impossible to dispute the mass of testimony which has

accumulated concerning its grain-eating propensity, the stomach exam-

inations show that the habit must be local ratlier than general. As
the area of cultivation increases and the breeding grounds are cur-

tailed, the species is likely to become reduced in numbers and conse-

quently less harmful. Nearly seven-eighths of the redwing's food is

made up of weed seed or of insects injurious to agriculture, indicating

unmistakably that the bird should be protected, except, perhaps, in a

few places where it is too abundant.

THE MEADOW LAUK, OE OLD FIELD LAEK.

(Sturnella magna.)

The meadow lark (fig. 11) is a common and well-known bird occurring

from the Atlantic Coast to the Great Plains, where it gives way to

a closely related subspecies, which extends thence westward to the

Pacific. It winters from our southern border as far north as the Dis-

trict of Columbia, southern Illinois, and occasionally Iowa. Although

it is a bird of the plains, finding its most congenial haunts in the

prairies of the West, it does not disdain the meadows and mowing

lands of New England. It nests on the ground and is so terrestrial

in its habits that it seldom perches on trees, preferring a fence rail or

a telegraph pole. When undisturbed, it may be seen walking about

with a peculiar dainty step, stopping every few moments to look about

and give its tail a nervous iiirt or to sound a note or two of its clear

whistle.

The meadow lark is almost wholly beneficial, although a few com-

plaints have been made that it pulls spronting grain, and one farmer

claims that it eats clover seed. As a rule, however, it is looked upon

with favor and is not disturbed.

In the 238 stomachs examined, animal food (practically all insects)

constituted 73 per cent of the contents and vegetable matter 27 per

cent. As would naturally be supposed, the insects were ground species,

snch as beetles, bugs, grasshoppers, and caterpillars, with a few flies,

wasps, and spiders. A number of the stomachs were taken from birds

that had been killed when the ground was covered witli snow, but still

they contained a large percentage of insects, showing the bird's skill

in finding proper food under adverse circumstances.

Of the various insects eaten, crickets and grasshoppers are the most

important, constituting 29 per cent of the entire year's food and 69 per

cent of the food in August. It is scarcely necessary to enlarge upon
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this point, but it can readily be seen wna an effect a number of these

birds must have on a field of grass in the height of the grasshopper

.season. Of tlie 2.'>S stomachs collected at all seasons of the year, IT.S,

or more than two-thirds, contained remains of grasshoppers, and one

was filled with fragments of .'17 of these insects. This seems to show

conclusively that grasshoppers are preferred and are eaten whenever

they can be procured. The gi-eat number taken in August is especially

noticeable. This is essentially the grasshopper month, i. e., the month

when grasshoppers reach their maximum abundance; and the stomach

examination has shown that a large number of birds resort to this diet

in August, no matter what may be the fond during the rest of the year.

Next to grasshoppers, beetles make up the most important item of

the meadow lark's food, amounting to nearly 21 per cent, of which about

one-third are predaceous ground beetles. The others are all harmful

Fia. 11 Mofirtow lark.

species, and when it is considered tli;it the bird feeds exclusively on the

ground, it seems remarkable that so few useful ground beetles are eaten.

Many of them have a disgusting odor, and possibly this may occasion-

ally save them from destruction by birds, especially when other food is

abundant. Caterpillars, too, form a very constant element, and in May
constitute over 28 per cent of the whole food. May is the month when

the dreaded cutworm begins its deadly career, and then the bird does

•some of its best work. Most of these caterpillars are ground feeders,

and are overlooked by birds which liabitnally frequent trees; but the

meadow lark finds them and devours them by thousands. The remain-

der of the insect food is made up of a few ants, wasps, and spiders, with

a few bugs, including some chinch bugs.
The vegetable food consists of grain, weed, and other hard seeds.

Grain in general amounts to 11, and weed and other seeds to 12 percent.
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The grain, principally corn, is mostly eaten in winter and early spring,
and must be therefore simply waste kernels; only a trifle is consumed
in summer and autumn, when it is most plentiful. No trace of sprout-
ing grain was discovered. Clover seed was foiirid in only six stomachs,
and but little in each. Seeds of weeds, principally ragweed, barn grass|
and smartweed, are eaten from ISToveniber to April, inclusive, but during
the rest of the year are replaced by insects.

Briefly stated, more than half of the meadow lark's food consists of
harmful insects; its vegetable food is composed either of noxious weeds
or waste grain, and the remainder is made up of useful beetles or neu-
tral insects and spiders. A strong point in the bird's favor is that,
although naturally an insect eater, it is able to subsist on vegetable food,
and consequently is not forced to migrate in cold weather any farther
than is necessary to find ground free from snow. This explains why it

remains for the most part in the United States during winter, and
moves northward as soon as the snow disappears from its usual haunts.
There is one danger to which the meadow lark is exposed. As its

flesh is highly esteemed the bird is often shot for the table, but it is

entitled to all possible protection, and to slaughter it for game is the
least profitable way to utilize a valuable species.

THE BALTIMOEE ORIOLE.

{Icterus galbula.)

Brilliancy of plumage, sweetness of song, and food habits to which
no exception can be taken are some of the striking characteristics of

the Baltimore oriole (fig. 12). In summer this species is found through-

out the northern half of the United States east of the Great Plains,

and is welcomed and loved in every country home in that broad land.

In the Northern States it arrives rather late, and is usually first seen,

or heard, foraging amidst the early bloom of the apple trees, where it

searches for caterpillars or feeds daintily on the surplus blossoms.

Its nest commands hardly less admiration than the beauty of its

plumage or the excellence of its song. Hanging from the tip of the

outermost bough of a stately elm, it is almost inaccessible, and so

strongly fastened as to bid defiance to the elements.

By watching an oriole which has a nest one may see it searching

among the smaller branches of some neighboring tree, carefully exam-

ining each leaf for caterpillars, and occasionally trilling a few notes to

its mate. Observation both in the field and laboratory shows that

caterpillars constitute the largest item of its fare. In 113 stomachs

they formed 34 per cent of the food, and are eaten in varying quantities

during all the months in which the bird remains in this country,

although the fewest are eaten in July, when a little fruit is also taken.

The other insects consist of beetles, bugs, ants, wasps, grasshoppers,

and some spiders. The beetles are principally click beetles, the larvae

of which are among the most destructive insects known; and the bugs
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include plant and bark lice, both very harmful, but so small and
obscure as to be passed over unnoticed by most birds. Ants are eaten

mostly in spring, grasshoppers in July and August, and wasps and
spiders with considerable regularity throughout the season.

Vegetable matter amounts to only a little more than IG per cent of

the food during the bird's stay in the United States, so that the possi-

bility of the oriole doing much damage to crops is very limited. The bird

has been accused of eating i)eas to a considerable extent, but remains

of peas were found in only two stomachs. One writer says that it

damages grapes, but none were found. In fact, a few blackberries and

Fio. 12.—Baltimore oriole.

cherries comprised the only cultivated fruit detected in the stomachs,

the remainder of the vegetable food being wild fruit and a few miscel-

laneous seeds.

THE OROW BLACKBIRD, OR GRACKLE.

{(Jidscahis (jiiisciila.)

The crow blackbird (fig. 13) or one of its subspecies is a familiar

object in all of the States east of the Rocky Mountains. It is a resi-

dent throughout the year as far north as southern Illinois, and in sum-

mer extends its range into British America. In the Mississippi Valley

it is one of the most abundant birds, ])referriug to nest in the artificial

groves and windbreaks near farms instead of the natural "timber"
which it formerly used. It breeds also in parks and near buildings,

often in considerable colonies. Farther east, in New England, it is only

locally abundant, though frequently seen in migration. After July it
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becomes very rare, or entirely disappears, owing to the fact that it col-

lects in large flocks and retires to some quiet place, where food is

abundant and where it can remain undisturbed during the molting

season, but in the latter days of August and throughout September it

usually reappears in immense numbers before moving southward.

It is evident that a bird so large and so abundant may exercise an
important influence upon the agricultural welfare of the country it

inhabits. The crow blackbird has been accused of many sins, such as

stealing grain and fruit and robbing the nests of other birds; but the

farmers do not undertake any war of extermination against it, and,

for the most part, allow it to nest about the premises undisturbed. An
examination of 2,258 stomachs showed that nearly one-third of its food

consists of insects, of which the greater part are injurious. The bird

Fig. 13.—Crow blaokbiid.

also eats a few snails, crayfishes, salamanders, small fish, and occasion-

ally a mouse. The stomach contents do not indicate that it robs other

birds' nests to any great extent, as remains of birds and birds' eggs

amount to less than one-half of 1 per cent.

It is, however, on account of its vegetable food that the grackle is

most likely to be accused of doing damage. Grain is eaten during tlie

whale year, and during only a short time in summer is other food

attractive enough to induce the bird to alter its diet. The grain taken

in the winter and spring months probably consists of waste kernels

gathered from the stubble. The stomachs do not indicate that the bird

pulls sprouting grain; but the wheat eaten in July and August, and

the corn eaten in the fall, are probably taken from fields of standing
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grain. The total grain consumed dnring the year constitutes 45 per

cent of the wliole food, but it is safe to say that at least half is waste

grain, and consequently of no value. Although the crow blackbird

eats a few cherries and blackberries in their season, and some wild

fruit in the fall, it apparently does no damage in this way.

Large flocks of crow blackbirds no doubt do considerable injury to

grain crops, and there seems to be no remedy except the destruction

of the birds, which is in itself expensive. During the breeding season,

however, the species does niucli good by eating insects and by feeding

them to its young, which are renred almost entirely upon this food.

The bird does the greatest amount of good in spring, Avhen it follows

the plow in search of large grnb worms, of which it is so fond that it

sometimes literally crams its stomach full of them. The farmer must

decide for himself whether or not these birds cause more damage than

can be repaid by insect destruction ; but when they destroy an entire

crop it is no consolation to know that they have already eaten a multi-

tude of insects which, if left alone, would have accomplished the same

result.

THE SPARKOWS.'

Sparrows are not obtrusive birds, either in plumage, song, or actioD.

There are some forty species, with nearly as many subspecies, in North

America, but their differences, both in plumage and habits, are in

most cases too obscure to be readily recognized, and not more than

half a dozen forms are generally known in any one locality. All the

species are more or less migratory, but so widely are they distributed

that there is probably no part of the country where some can not be

found throughout the year.

While sparrows are noted seed eaters, they do not by any means

confine themselves to a vegetable diet. During the summer, aud

especially in the breeding season, they eat many insects, and probably

fieed their young largely upon the same food. An examination of the

stomachs of three species—the song sparrow {Meloapkn), chipping

sparrow {Spizella socialis), and field sparrow {82^i.~ellapusiUa) (fig. 14)—

shows that about one-third of the food consists of insects, comprising

many injurious beetles, such as snout-beetles or weevils, aud leafbeetles.

Many grasshoppers are eaten, and in the case of the chipping sparrow

these insects form one- eighth of the food. Grasshoppers would seem

to be rather large morsels, but the bird probably confines itself to the

smaller species; indeed, this is indicated by the fact that the greatest

amount (over 30 per cent) is eaten in June, when the larger species are

still young and the small species most numerous. Besides the insects

already mentioned, many wasps and bugs are taken. Predaceous and

parasitic Ilymenoptera and predaceous beetles, all useful insects, are

'The sparrows here mcntionea ni-o iill imtive species. For a, full account of the

English sparrow, inclndiug Us introduction, hiibits, and depredations, see Bull. No.l

of the Division of Ornithology, puhlislied in 1889.
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eaten only to a slight extent, so tbat as a whole the sparrows' insect
diet may be considered beneficial.

Their vegetable food is limited almost exclusively to hard seeds
This might seem to indicate that the birds feed to some extent upon
gram, but the stomachs examined show only one kind—oats—and but
little of that. The great bulk of the food is made up of grass and weed
seed, which form almost tlie entire diet during winter, and the amount
consumed is immense.

_

Anyone acquainted with the agricultural region of the Upper Missis-
sippi Valley can not have failed to notice the enormous growth of
weeds in every waste spot where the original sward has been disturbed.

Fig. 14.—FiuM sjiarrow.

By the roadside, on the borders of cultivated fields, or in abandoned
fields, wherever they can obtain a foothold, masses of rank weeds spring

up, and often form impenetrable thickets which afford food and shelter

for immense numbers of birds and enable them to withstand great cold

and the most terrible blizzards. A person visiting one of these weed
patches on a sunny morning in January, when the thermometer is 20°

or more below zero, will be struck with the life and animation of the

busy little inhabitants. Instead of sitting forlorn and half frozen, they

may be seen flitting from branch to branch, twittering and fluttering,

and showing every evidence of enjoyment and perfect comfort. If one
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of them be killed and examined, it will be found in excellent condi-

tion—in fact, a veritable ball of fat.

The snowbird [Junco hyemtdis) and tree sparrow {Spizella monticola)

are perhaps the most numerons of all the sparrows. The latter fairly

swarms all over the Northern States in winter, arriving from the north

early in October and lcavin<^ in April. Examination of many stomaclis

shows that in winter the tree sparrow feeds entirely upon seeds of

weeds; and probably each bird consumes about one-fourth of an ounce

a day. In an article contributed to the New York Tribune in 1881 the

writer estimated the amount of weed seed annually destroyed by these

birds in the State of Iowa. Upon the basis of one-fourth of an ounce

of seed eaten daily by each bird, and supposing that the birds averaged

ten to each square mile, and that they remain in their winter range

two hundred days, we shall have a total of 1,750,000 pounds, or 875

tons, of weed seed consumed by this one species in a single season.

Large as these figures may seem, they certainly fall far short of the

reality. The estimate of ten birds to a square mile is much within the

truth, for the tree sparrow is certainly more .abundant than this in

winter in Massachusetts, where the food supply is less than in the

Western States, and I have known places in Iowa where severa hou-

sand could be seen within the space of a few acres. This estimate,

moreover, is for a single species, while, as a juatter of fact, there are at

least half a dozen birds (not all sparrows) that habitually feed on these

seeds during winter.

Farther south the tree sparrow is replaced in winter by the white-

throated sparrow, the white-crowned sparrow, the fox sparrow, the song

sparrow, the field sparrow, and several others; so that all over the

country there are a vast number of these seed eaters at work during,

the colder months reducing next year's crop of worse than useless

plants.

In treating of the value of birds, it has been customary to consider

them mainly as insect destroyers; but the foregoing illustration seems

to show that seed eaters have a useful function., which has never been

fully appreciated.

THE ROSE-BEEASTED GROSBEAK.

(Zamclodia hiilorieiana.)

The beautiful rose-breasted grosbeak (flg. 15) breeds in the northern

half of the United States cast of the Missouri Kiver, but spends its

winters beyond our boundaries. Unfortunately it is not abundant in

New England, and nowhere as plentiful as it should be. It frequents

groves and orchards rather than gardens or dooryards, but probably

the beauty of the male is the greatest obstacle to its increase; the fully

adult bird is pure black .mu white, with a broad patch of brilliant

rose color upon the breast and under each wing. On account of this
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attractive plumage the birds are higlily prized for ladies' hats; and
consequeutly Lave been sliot in season and out, till tlie wonder is not

that there are so few, but that any remain at all.

When the Colorado potato beetle first swept over the laud, and nat-

uralists and farmers were anxious to discover whether or not there were

any enemies which would prey upon the pest, the grosbeak was almost

the only bird seen to eat the beetles. Further observation confirmed

the fact, and there can be no reasonable doubt that where the bird is

abundant it has contributed very much to the abatement of the pest

which has been noted during tlie last decade. But this is not the only

good which the bird does, for many other noxious insects besides the

potato beetle are also eaten.

The vegetable food of the grosbeak consists of buds and blossoms of

forest trees, and seeds, but the only damage of which it has been

Fig. 15.—Eosebreasted groabeali.

accused is the stealing of green peas. The writer has observed it eat-

ing peas and has examined the stomachs of several that had been

killed in the very act. The stomachs contained a few peas and enough

potato beetles, old and young, as well as other harmful insects, to pay

for all the peas the birds would be likely to eat in a whole season.

The garden where this took place adjoined a small potato field which

earlier in the season had been so badly infested with the beetles that

the vines were completely riddled. The grosbeaks visited the field

every day, and finally brought their fledged young. The young birds

stood in a row on the topmost rail of the fence aud were fed with the

beetles which their parents gathered. When a careful inspection was

made a few days later, not a beetle, old or young, could be found; the

birds had swept them from the field and saved the potatoes.
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It is not easy to advise measures either for increasing the numbers

of this bird or inducing it to take up its residence on the farm. Nat-

urally it inhabits thin, open woods or groves, and the change from such

places to orchards would be simple—in fact, has already been made in

some parts of Pennsylvania and Ohio. lu New England the bird is

somewhat rare, and perhaps the best that can be done here or elsewhere

is to see that it is thoroughly protected.

THE SWALLOWS.

There are seven common species of swallows within the limits of the

United States, four of which have, to some extent, abandoned their

Ym. 10.— r.urii Bwallow.

primitive nesting habits and attached themselves to the abodes oi

man. Asa group, swallows are gregarious and social in an emiuent

degree. Some species build nests in large colonies, occasionally num-

bering thousands; in the case oT others only two or three pairs are

found together; while still otiiers nest habitually in single pairs.

Their habits are too familiar to require any extended description.

Their industry and tirelessness are wonderful, and during the day it '^

rare to see swallows at rest except just before their departure for the

South, when they assemble upon telegraph wires or upon the roofs oi

buildings, apparently making jilans for the journey.
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A noticeable characteristic of several of the species is their attachment
to man. In the eastern part of the country the barn swallow

(
Ghelidon

enjthrogastra) (fig. IG) now builds exclusively under roofs, having
entirely abandoned the rock caves and clifis in which it formerly nested.
More recently the clift' swallow {Petrochelidon lunifrons) has found a
better nesting site under the eaves of buildings than was afforded by
the overhanging cliffs of earth or stone which it once used, and to which
it still resorts occasionally in the East, and habitually in the unsettled
West. The martin {Progne suMs) and white-bellied swallow [Tachy-

cineta bicolor) nest either in houses supplied for the purpose, in aban-
doned nests of woodpeckers, or in natural crannies in rocks. The other
species have not yet abandoned their primitive habitats, but possibly

may do so as the country becomes more thickly settled.

Field observation will convince any ordinarily attentive person that

the food of swallows must consist of the smaller insects captured in

mid-air, or perhaps in some cases picked from the tops of tall grass or

weeds. This observation is borne out by an examination of stomachs,

which shows that the food consists of many small species of beetles

which are much on the wing; many species of Diptera (mosquitoes and
their allies), with large quantities of flying ants and a few insects of

similar kinds. Most of them are either injurious or annoying, and the

numbers destroyed by swallows are not only beyond calculation, but

almost beyond imagination.

The white-bellied swallow eats a considerable number of berries of

the bayberry, or wax myrtle. During migrations and in winter it has a

habit of roosting in these shrubs, and it probably obtains the fruit at

that time.

It is a mistake to tear down the nests of a colony of cliff swallows

from the eaves of a barn, for so far from disfiguring a building the

nests make a picturesque addition, and their presence should be

encouraged by every device. It is said that cliff" and barn swallows

can be induced to build their nests in a particular locality, otherwise

suitable, by providing a quantity of mud to be used as mortar. Baru

swallows may also be encouraged by cutting a small hole in the gable

of the barn, while martins and white-bellied swallows will be grateful

for boxes like those for the bluebird, but placed in some higher situation.

THE CEDAR BIKD.

{Amjielis cedrorum.)

The cedar waxwing, or cherry bird (fig. 17), inhabits the whole of the

United States, but is much less common in the West. Although the

great bulk of the species retires southward in winter, the bird is occa-

sionally found in every State during the colder months, especially if

wild berries are abundant. Its proverbial fondness for cherries has

given rise to its popular name, and much complaint has been made on

account of the fruit eaten. Observation has shown, however, that its
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depredations are couiiued to trees ou wLicli tlie fruit ripens earliest

while later varieties are comparatively untouched. This is probably

owing- to the fact that when wild fruits ripen they are preferred to cher-

ries, and really constitute the bulk of the cedar bird's diet.

In 152 stomachs examined auimal matter formed only 13 and vegeta-

ble 87 per cent, showing that the bird is not wholly a fruit eater. With

the exception of a few snails, all the animal food consisted of insects,

mainly beetles—and all but one more or less noxious, the famous elm

leaf-beetle being among the number. Bark or scale lice were found

in several stomachs, while the remainder of the animal food was made

up of grasshoppers, bugs, and the like. Three nestlings were found to

have been fed almost eutirely on insects.

Of the 87 per cent of vegetable food, 74 consisted entirely of wild

fruit or seeds and 13 of cultivated fruit, but a large part of the latter

Fia. 17.- Cudar bird.

was made up of blackberries and raspberries, and it is very doubtful

whether they represented cultivated varieties. Cherry stealing is the

chief complaint against this bird, but of the 15li stomachs only 9, all

taken in June and -luly, contained any remains of cultivated cherries,

and these aggregate but 5 per cent of the year's food. As 41 stomachs

were collected in those months, it is evident that the birds do not live

to any great extent ou cultivated cherries.

Although the cherry bird is not a great insect destroyer, it does some

good work in this way, since it probably rears its young mostly upon

insect food. On the other hand, it does not devour nearly as much

cultivated fruit as has been asserted, and most, if not all, of the damage

can be prevented. The bird should therefore be considered a useful

species, and as such should be accorded all possible protection.
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THE CATBIRD.

(Galeoaeoptcs carolinensis.)

The catbird (fig. 18), like the thrasher, is a lover of swamps, and
delights to make its home in a tangle of wild grapevines, greeubriers,
and shrubs, where it is safe from attack and can find its favorite food
in abundance. It is found throughout the United States west to the
Eocky Mountains; occurs also in Washington, Idaho, and Utah, and
extends northward into British America. It winters in the Southern
States, Cuba, Mexico, and Central America.
The catbird always attracts attention, and the intruder upon its

haunts soon understands that he is not welcome. There is no mistaking
the meaning of the sneering voice with which he is saluted, and there
is little doubt that this gave rise to the popular prejudice against the

Fio. 18.—Catbird.

bird; but the feeling has been increased by the fact that the species

is sometimes a serious annoyance to fruit growers. All such reports,

however, seem to come from the prairie country of the West. In New
England, according to the writer's experience the catbird is seldom

seen about gardens or orchards; the reason may possibly be found in

the fact that on the prairies fruit-bearing shrubs which afford so large

a part of this bird's food are conspicuously absent. With the settle-

ment of this region comes an extensive planting of orchards, vineyards,

and small fruit gardens, which furnish shelter and nesting sites for the

catbird, as well as for other species, with a consequent large increase

in their numbers, but without providing the native fruits upon which

they have been accustomed to feed. Under these circumstances, what
is more natural than for the birds to turn to cultivated fruits for their

15620—No. 54 3
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supplies? The remedy is obvious; cultivated fruits can be protected

by the simple expedient of planting wild species or others which are

preferred by the birds. Some experiments with catbirds in captivity

showed that the Russian mulberry was preferred to any cultivated fruit

that could be oifered.

The stomachs of 213 catbirds were examined and found to contain 44

per cent of animal (insect) and 56 per cent of vegetable food.' Ants,

beetles, caterpillars, and grasshoppers constitute three-fourths of the

animal food, the remainder being made up of bugs, miscellaneous insects

and spiders. One-third of the vegetable food consists of cultivated

fruits, or those which may be cultivated, such as strawberries, raspber-

ries, and blackberries; but while we debit the bird with the whole of

this, it is probable—and in the eastern and well-wooded part of the

country almost certain—that a large part was obtained from wild vines.

The rest of the vegetable matter is mostly wild fruit, such as cherries,

dogwood, sour gum, elder berries, greenbrier, spice berries, black alder,

sumac, and poison ivy.

Although the catbird sometimes does considerable harm by destroying

small fruit, the bird can not be considered injurious. On the contrary,

in most parts of the country it does far more good than harm, and the

evil it does can be reduced appreciably by the methods already pointed

out.

THE BEOWN THEASHER.

{Sarporlujnchus rnfus.

)

The brown thrasher (fig. 19) breeds throughout the United States east

of the Great Plains, and winters in the south Atlantic and Grulf States.

It occasionally visits the garden or orchard, but nests in swamps or in

groves standing upon low ground. While it generally prefers a thickly

grown retreat, it sometimes builds in a pile of brush at a distance from

trees. On account of its more retiring habits it is not so conspicuous

as the robin, although it may be equally abundant. Few birds can

excel the thrasher in sweetness of song, but it is so shy that its notes

are not heard often enough to be appreciated. Its favorite time for sing-

ing is the early morning, when, perched on the top of some tall bush or

low tree, it gives an exhibition of vocal powers which would, do credit to

a mockingbird. Indeed, in the South, where the latter bird is abun-

dant, the thrasher is known as the sand^ mocker.
The food of the brown thrasher consists of both fruit and insects.

An examination of 121 stomachs showed 36 per cent of vegetable and

64 of animal food, practically all insects, and mostly taken in spring-

before fruit is ripe. Half the insects were beetles, and the remainder

chiefly grasshoppers, caterpillars, bugs, and spiders. A few predaceous

1 The investigation of the food of the oatbiril, brown thrasher, and house wreu was-

ru.iae by Mr. Sylvester D. Judd and published in the Yearbook of the Department
of Agriculture for 1895, pp. 405-408.
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beetles were eaten, but, on the whole, Its work as an insect destroyer

may be considered beneficial.

Eight per cent of the food is made up of fruits like raspberries and
currants which are or may be cultivated, but the raspberries at least

are as likely to belong to wild as to cultivated varieties. Grain, made
up mostly of scattered kernels of oats and corn, is merely a trifle,

amounting to only 3 per cent, and though some of the corn may be

taken from newly planted fields it is amply paid for by the May beetles

which are eaten at the same time. The rest of the food consists of

wild fruit or seeds. Taken all in all, the brown thrasher is a useful

bird, and probably does just as good work in its secluded retreats as

Fig. 19.—Brown thrasher.

it would about the garden, for the swamps and groves are no doubt

the breeding grounds of many insects that migrate thence to attack

the farmers' crops.

THE HOUSE "WEEN.

(Troglodytes aedon.)

The diminutive house wren (fig. 20) frequents barns and gardens, and

particularly old orchards in which the trees are partially decayed. He

makes his nest in a hollow branch where perhaps a woodpecker had a

domicile the year before, but he is a pugnacious character, and if he

happens to fancy one of the boxes that have been put up for the bluebirds

he does not hesitate to take it. He is usually received with favor, and

is not slow to avail himself of boxes, gourds, tin cans, or empty jars

placed for his accommodation.

As regards food habits, the house wren is entirely beneficial. Practi-

cally, he can be said to live upon animal food alone, for an examination
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of 52 stomachs showed that 98 per cent of the stomach conteuts was

made up of insects or their allies, and only 2 per cent was Tege-

table including bits of grass and similar matter, evidently taken by

accident with the insects. Half of this food consisted of grasshoppers

and beetles; the remainder of caterpillars, bugs, and spiders. As the

house wren is a prolific breeder, frequently rearing from twelve to six-

teen young in a season, a family of these birds must cause considerable

reduction in the number of insects in a garden .
Wrens are industrious

fora<^ers, searching every tree, shrub, or vine for caterpillars, exam-

ining every post and rail of the fence, and every cranny in the wall for

insects or spiders. They do not, as a rule, fly far afield, but work

^7 /-/

Fig. 20.—House -wren.

industriously in the immediate vicinity of their nests. In this way

they become valuable aids in the garden or orchard, and by providmg

suitable nesting boxes they may be induced to take up residence where

their services will do most good. Their eccentricities in the selection

of a home are well known. Almost anything, from an old cigar box to

a tomato can, an old teapot, a worn-out boot, or a horse's skull, is

acceptable, provided it be placed well up from the ground and out of

reach of cats and other prowlers.

It does not seem possible to have too many wrens, and every effort

should be made to protect them and to encourage their nesting about

the house.
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THE ROBIN.

(Mei'ula migratoria.)

The robin (fig. 21) is found throughout the United States east of the

Great Plains, and is represented farther west by a slightly different

subspecies. It extends far north through Canada, and is found even

in Alaska. Although the great bulk of the species leaves the Northern

States in winter, a few individuals remain in sheltered swamps, where

wild berries furnish an abundant supply of food.

The robin builds its nest in orchards and gardens, and occasionally

takes advantage of a nook about the house, or under the shelter of the

roof of a shed or outbuilding. Its food habits have sometimes caused

apprehension to the fruit grower, for it is fond of cherries and other

small fruits, particularly the earlier varieties. For this reason many
complaints have been lodged against it, and some persons have gone

.

—- -zyjiyy^:Bcs--

FlG. 21 Robin.

so far as to condemn the bird. The robin is, however, too valuable to

be exterminated, and choice fruit can be readily protected from its

depredations.

An examination of 330 stomachs shows that over 42 per cent of its food

is animal matter, principally insects, while the remainder is made up

largely of small fruits or berries. Over 19 per cent consists of beetles,

about one-third of which are useful ground beetles, taken mostly in

spring and fall, when other insects are scarce. Grasshoppers make up

about one-tenth of the whole food, but in August comprise over 30 per

cent. Caterpillars form about 6 per cent, while the rest of the animal

food, about 7 per cent, is made up of various insects, with a few spiders,

snails, and angle-worms. All the grasshoppers, caterpillars, and bugs,

with a large portion of the beetles, are injurious, and it is safe to say

that noxious insects comprise more than one-third of the robin's food.
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Vegetable food forms nearly 58 per cent of the stomach contents, over

47 being wild fruits, and only a little more than 4 i^er cent being possibly

cultivated varieties. Cultivated fruit amounting to about 25 per cent

was found in the stomachs in June and July, but only a trifle in August.

Wild fruit, on the contrary, is eaten in every month, and constitutes a

staple food during half the year. K"o less than forty-one species were

identified in the stomachs; of these, the most important were fom' spe-

cies of dogwood, three of Avild cherries, three of wild grapes, four of

greenbrier, two of holly, two of elder; and cranberries, huckleberries,

blaeberries, barberries, service berries, hackberries, and persimmons,

with four species of sumac, and various other seeds not strictly fruit.

The depredations of the robin seem to be confined to the smaller and

earlier fruits, and few, if any, complaints have been made against it

on the score of eating apples, peaches, pears, grapes, or even late

cherries. By the time these are ripe the forests and hedges are

teeming with wild fruits, tvhich the bird evidently finds more to its

taste. The cherry, unfortunately, ripens so early that it is almost the

only fruit accessible at a time when the bird's appetite has been sharp-

ened by a long-continued diet of insects, earthworms, and dried berries,

and it is no wonder that at first the rich juicy morsels are greedily

eaten. In view of the fact that the robin takes ten times as much wild

as cultivated fruit, it seems unwise to destroy the birds to save so

little. Nor is this necessary, for by a little care both may be preserved.

Where much fruit is grown, it is no great loss to give up one tree to tlie

birds; and in some cases the crop can be protected by scarecrows.

Where wild fruit is not abundant, a few fruit-bearing shrubs and vines

judiciously planted will serve for ornament and provide food for tlie

birds. The Eussian mulberry is a vigorous grower and a profuse

bearer, ripening at the same time as the chei-ry, and, so far as observa-

tion has gone, most birds seem to prefer its fruit to any other. It is

believed that a number of these trees planted around the garden or

orchard would fully protect the more valuable fruits.

Many persons have written about the delicate discrimination of birds

for choice fruit, asserting that only the finest and costliest varieties are

selected. This is contrary to all careful scientific observation. Birds,

unlike human beings, seem to prefer fruit like the mulberry, that is

sweetly insipid, or that has some astringent or bitter quality like tlie

chokecherry or holly. The so-called black alder {Ilex verticillata),

which is a species of holly, has bright scarlet berries, as bitter as

quinine, that ripen late in October, and lemain on the bushes throngli

November, and though frost grapes, the fruit of the Virginia creeper,

and several species of dogwood are abundant at the same time, the

birds eat the berries of the holly to a considerable extent, as shown by

the seeds found in the stomachs. It is moreover a rematkable fact

that the wild fruits upon which the birds feed largely are those which

man neither gathers for his own use nor adopts for cultivation.
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THE BLtTEBIED.

(Sialia sialis.)

The common aud familiar bluebird (fig. 22) is an inhabitant of all the

States east of the Eocky Mountains from the Gulf of Mexico north

ward into Canada. It winters as far north as southern Illinois, in the

Mississippi Valley, and Pennsylvania in the east; in spring it is one

of the first migrants to arrive in the Northern States, and is always

welcomed as an indication of the final breaking up of winter. It fre-

quents orchards and gardens, where it builds its nest in hollow trees,

or takes advantage of a nesting box provided by the enterprising

farmer's boy.

So far as known, this bird has not been accused of stealing fruit or

of preying upon any crops. An examination of 205 stomachs showed

Fig. 22.—Bluebird.

that 76 per cent of the food consists of insects and their allies, while

the other 24 per cent is made up of various vegetable substances, found

mostly in stomachs taken in winter. Beetles constitute 28 per cent of

the whole food, grasshoppers 22, caterpillars 11, and various insects,

including quite a number of spiders, comprise the remainder of the

insect diet. All these are more or less harmful, except a few preda-

ceous beetles, which amount to 8 per cent, but in view of the large

consumption of grasshoppers and caterpillars, we can at least condone

this offense, if such it may be called. The destruction of grasshoppers

is very noticeable in the months of August and September, when these

insects form more than 60 per cent of the diet.

It is evident that in the selection of its food the bluebird is governed

more by abundance than by choice. Predaceous beetles are eaten in
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spring, as tliey are among the first insects to appear; but in early sum-

mer caterpillars form an important part of the diet, and are replaced a

little later by grasshoppers. Beetles are eaten at all times, except when

grasshoppers are more easily obtained.

So far as its vegetable food is concerned, the bluebird is positively

harmless. The only trace of any useful product iu the stomachs con-

sisted of a few blackberry seeds, and even these more probably belonged

to wild than cultivated varieties. Following is a list of the various

seeds which were found: Blackberry, chokeberry, juniperberry, poke,

berry, partridgeberry, greenbriar, Virginia creeper, bittersweet, holly-

strawberry bush, false spikenard, wild sarsaparilla, sumac (several

species), rose haws, sorrel, ragweed, grass, and asparagus. This list

shows how little the bluebird depends upon the farm or garden to sup-

ply its needs, and indicates that by encouraging the growth of some of

these plants, many of which are highly ornamental, the bird can be

induced to make its home on the premises.

Bluebirds are so well known that it seems unnecessary to urge any-

thing more in their favor; but in view of the fact that large numbers

were destroyed during the severe storm of 1895, more than ordinary

vigilance should be exercised in protecting them until they have

regained their normal abundance.
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SOME COMMON BIRDS IN THEIR RELATION
TO AGRICULTURE.

INTRODUCTION.

It has long been known that birds play an important part in relation

to agriculture, but there seems to be a tendency to dwell on the harm
they do rather than on the good. Whether a bird is injurious or bene-

ficial depends almost entirely upon what it eats, and in the case of

species which are unusually abundant or which depend in part upon the

farmer's crops for subsistence the character of the food often becomes a

very practical question. If crows or blackbirds are seen in numbers
about cornfields, or if woodpeckers are noticed at work in an orchard, it

is perhaps not surprising that they are accused of doing harm. Careful

investigation, however, often shows that they are actually destroying

noxious insects, and also that even those which do harm at one season

may compensate for it by eating noxious species at another. Insects

are eaten at all times by the majority of land birds, and during the

breeding season most kinds subsist largely and rear their young exclu-

sively on this food. When insects are unusually plentiful, they are

eaten by many birds which ordinarily do not touch them. Even birds

of prey resort to this diet, and when insects are more easily obtained

than other fare, the smaller hawks and owls live on them almost entirely.

This was well illustrated during the recent plague of Rocky Mountain

locusts in the Western States, when it was found that locusts were

eaten by nearly every bird in the region, and that they formed almost

the entire food of a large majority of the species.

Within certain limits, birds feed upon the kind of food that is most

accessible. Thus, as a rule, insectivorous birds eat the insects that are

most easily obtained, provided they do not have some peculiarly dis-

agreeable property. It is not probable that a bird habitually passes by

one kind of insect to look for another which is more appetizing, and

there seems little evidence in support of the theory that the selection

of food is restricted to any particular species of insect, for it is evi-

dent that a bird eats those which by its own method of seeking are

most easily obtained. Thus, a ground-feeding bird eats those it finds

among the dead leaves and grass; a flycatcher, watching for its prey

from some vantage point, captures entirely different kinds; and the



-woodpecker and warbler, in the tree tops, select still others. It is thus

apparent that a bird's diet is likely to be quite varied, and to differ at

different seasons of the year.

In investigating the food habits of birds, field observation can be

relied on only to a limited extent, for it is not always easy to determine

what a bird really eats by watching it. In order to be positive on this

point, it is necessary to examine the stomach contents. When birds are

suspected of doing injury to field crops or fruit trees, a few individuals

should be shot and their stomachs examined. This will show unmis-

takably whether or not the birds are guilty.

In response to a general demand for definite information regarding

the food habits of our native birds, the Biological Survey of the Depart-

ment of Agriculture has for some years past been conducting a system-

atic investigation of the food of species which are believed to be of

economic imi)ortance. Thousands of birds', stomachs have been care-

fully examined in the laboratory, and all the available data respect-

ing the food brought together. The results of the investigations

relating to birds of prey, based on an examination of nearly 3,000

stomachs, were published in 1893, in a special bulletin entitled The

Hawks and Owls of the United States. Many other species have been

similarly studied and the results jjublished, either in special bulletins

or as articles in the yearbooks. The jiresent bulletin contains brief

abstracts of the results of food studies of about 30 grain and insect

eating birds belonging to 10 different families.'

These species comprise among others the crow blackbirds and rice-

birds, against which serious complaints have been made on account of

the damage they do to corn, wheat, rice, and other crops; and also the

cuckoos, grosbeaks, and thrashers, which are generally admitted to be

beneficial, but whose true value as insect destroyers has not been fully

appreciated. The practical value of birds in controlling insect pests

should be more generally recognized. It may be an easy matter to

exterminate the birds in an orchard or grain field, but it is an extremely

difficult one to control the insect pests. It is certain, too, that the

\ahie of our Tiative sparrows as weed destroyers is not appreciated.

Weed seed forms an important item of the winter foodof many of these

birds, and it is impossible to estimate the immense numbers of noxious

'weeds which are thus annually destroyed.

'The limits of this bulletin preclude giving more than a very brief statement

regiirding tlie food of each bird, but more detailed acoonnts of some of the species

will bo found in the following reports of the Biological Survey (formerly Division

of Ornithology and Mammalogy) ; The CiickooN—Bulbitin No. 9, 1898, pp. H^i
Crow—Bnllotin No. 6, 1895, pp. 1-98; Woodpeckers—Bulletin No. 7, 1895, pp. 1-39|

Kingbii'd—Annual Report Secretary of Agriculture for 1893, pp. 233-231; Redwingeil

lilackliird—Yearbook for 1897, pp. 34l)-3.-il; Baltimore Oriole—Yearbook for 189B,pp.

I2(i 4;i(i; GraokloH—Yearbook for 1894, pp. 2;13-2'IK; Mo.adowlark-Yearbook for 1895,

pp. 420-426; Cedarbird—Annual Report .Socrotary of Agriculture for 1892, pp. 19'-

200; Catbird, Brown Thrasher, and Wren—Yearbook for 1895, pp. 405-418.



If birds are protected and encouraged to nest about the farm and gar-
den, they will do their share in destroying noxious insects and weeds,
and a few hours spent in putting up boxes for bluebirds, martins, and
wrens will prove a good investment. Birds are protected by law in
many States, but it remains for the agriculturists to see that the laws
are faithfully observed.

THE CUCKOOS.

(Cocoyzus americanus and C. erythrophthalmus.)

Two species of cuckoos, the yellow-billed (fig. 1) and the black-billed,
are common in the United States east of the Plains, and a subspecies
of the yellow-billed extends westward to the Pacific. While the two
species are quite distinct, they do not differ greatly in food habits, and
their economic status is practically the same.

Fig. 1 Tellow-billed cuckoo.

An examination of 155 stomachs has shown that these cuckoos are
much given to eating caterpillars, and, unlike most birds, do not reject

those covered with hair. In fact, cuckoos eat so many hairy cater-

pillars that the hairs pierce the inner lining of the stomach and remain
there, so that when the stomach is opened and turned inside out, it

appears to be lined with a thin coating of fur.

An examination of the stomachs of 46 black-billed cuckoos, taken
during the summer months, showed the remains of 906 caterpillars, 44

beetles, 96 grasshoppers, 100 sawflies, 30 stink bugs, and 15 spiders. In
all probability more individuals than these were represented, but their

remains were too badly broken for recognition. Most of the cater-

pillars were hairy, and many of them belonged to a genus that lives in

colonies and feeds on the leaves of trees, including the apple tree.

One stomach was flUed with larvae of a caterpillar belonging to the



same genus as the tent caterpillar, while others contained that species.

Other larvae were those of large moths, for which the bird seems to

have a special fondness. The beetles were mainly click beetles and

weevils, with a few May beetles. The sawflies were all found in two

stomachs, one of which contained no less than 100 in the larval

stage.

Of the yellow-billed cuckoo, 109 stomachs (collected from May to

October, inclusive) were examined. The contents consisted of 1,865

caterpillars, 93 beetles, 242 grasshoppers, 37 sawflies, 69 bugs, 6 flies,

and 86 spiders. Most of the caterpillars belonged to hairy species and

many of them were of large size. One stomach contained 250 Ameri-

can tent caterpillars ; another 217 fall webworms. In places where tent

caterpillars are abundant they seem to constitute a large portion of the

food of these two birds. The beetles were distributed among several

families, but all more or less harmful to agriculture. In the same

stomach which contained the tent caterpillars were two Colorado potato

beetles; in another were three goldsmith beetles and remains of several

other large beetles. Besides grasshoppers were several katydids and

tree crickets. The sawflies were in the larval stage, in which they

resemble caterpillars so closely that they are commonly called false

caterpillars, and perhaps this likeness may be the reason the cuckoos

eat them so freely. The bugs consisted of stink bugs and cicadas or

dog-day harvest flies, with the single exception of one wheel bug, which

was the only useful insect eaten, unless the spiders be counted as such.

THE V7OODPE0KERS.

Five or six species of woodpeckers are familiarly known throughout

the eastern United States, and in the west are replaced by others of

similar habits. Several species remain in the northern States through

the entire year, while others are more or less migratory.
Farmers are prone to look upon wookpeckers with suspicion. When

the birds are seen scrambling over fruit trees and pecking at the bark,

and fresh holes are found in the tree, it is concluded that they are

doing harm. Careful observers, however, have noticed that, excepting

a single species, these birds rarely leave any important mark on a

healthy tree, but that when a tree is affected by wood-boring larvse

the insects are accurately located, dislodged, and devoured. In case

the holes from which the borers are taken are afterwards occupied by

colonies of ants, these ants in turn are drawn out and eaten.

Two of the best known woodpeckers, the hairy woodpecker {Dryo-

bates villosm) (fig. 2) and the downy woodpecker (D.^Mfeescews), includ-

ing their races, range over the greater part of the United States, and

for the most part remain throughout the year in their usual haunts.

They diff'er chiefly in size, for their colors are practically the same, and

the males, like other woodpeckers, are distinguished l>y a scarlet patch

on the head,



An examination of many stomachs of these two birds shows that

from two-thirds to three-fourths of the food consists of insects, chiefly

noxious. Wood-boring beetles, both adults and larvse, are conspicu-

ous, and with them are associated many caterpillars, mostly species

that burrow into trees. Next in importance are the ants that live in

decaying wood, all of Avhich are sought by woodpeckers and eaten in

great quantities. Many ants are particularly harmful to timber, lor if

they find a small spot of decay in the vacant burrow of some wood-

borer, they enlarge the hole, and as their colony is always on the

increase, continue to eat away the wood until the whole trunk is Uouey-

FlG. 2.—Hairy woodpecker.

combed. Moreover, these insects are not accessible to other birds, and

could pursue their career of destruction unmolested were it not that

the woodpeckers, with beaks and tongues especially fitted for such

work, dig out and devour them. It is thus evident that woodpeckers

are great conservators of forests. To them, more than to any other

agency, we owe the preservation of timber from hordes of destructive

insects.

One of the larger woodpeckers familiar to everyone is the flicker, or

golden-winged woodpecker {Colaptes auratus) (fig. 3), which is generally

distributed throughout the United States from the Atlantic Coast to
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the Eocky Mountains. It is there replaced by the red-shafted flicker

(C eafer], which extends westward to the Pacific. The two species are

as nearly identical in food habits as their environment will allow. The

flickers, while genuine woodpeckers, differ somewhat in habits from the

rest of the family, and are frequently seen upon the ground searching

for food. Like the downy aud hairy woodpeckers, they eat wood-boring

grubs and ants, but the number of ants eaten is much greater. Two of

the flickers' stomachs examined were completely filled with ants, each

stomach containing more than 3,0U0 individuals. These ants belonged

to species which live in the ground, and it is these insects for which the

flicker is searching when running about in the grass, although some

grasshoppers are also taken.

l''IQ, 3.—Fiiukor.

The red-headed woodpecker {Melanerpcs erythrocephaJus) (flg.4)iswell

known east of the Rocky Mountains, but is rather rare in NewEnglaud.

Uidike some of the other species, it prefers fence posts and telcgrapb

poles to trees as a foraging ground. Its food therefore naturally dif-

fers from that of the preceding species, and consists largely of adult

beetles and wasps, which it frequently captures on the wing, after tbc

fashion of flycatchers. Grasshoppers also form an Important part of

the food. The redhead has a peculiar habit of selecting very large

beetles, as shown by the presence of fragments of several of the largest

species in the stomachs. Amoug the beetles were quite a number of

predaceous ground beetles, and unfortunately some tiger beetles, whiob

are useful insects. The redhead has been accused of robbing the uests



of other birds; also of attacking young birds and poultry and pecking

out their brains, but as the stomachs showed little evidence to substan-

tiate this charge it is probable that the habit is rather exceptional.

It has been customary to speak of the smaller woodpeckers as "sap-

suckers," under the belief that they drill holes in the bark of trees for

the purpose of drinking the sap and eating the inner bark. Close obser-

vation, however, has fixed this habit upon only one species, the yellow-

bellied woodpecker, or sapsucker {Spliyrapicus varius) (flg 5). This bird

has been shown to be guilty of pecking holes in the barls: of various forest

trees, and sometimes in that of apple trees, from which it drinks the sap

Fra. 4.—Eod-lieaded woodpecker.

when the pits become filled. It has been proved, however, that besides

taking the sap the bird captures large numbers of insects which are

attracted by the sweet fluid, and that these form a very considerable

portion of its diet. In some cases the trees are injured by being thus

punctured, and die in a year or two, but since comparatively few are

touched the damage is not great. It is equally probable, moreover, that

the bird fully compensates for this injury by the insects it consumes.

The vegetable food of woodpeckers is varied, but consists largely of

small fruits and berries. The downy and hairy woodpeckers eat such

fruits as dogwood, Virginia creeper, and others, with the seeds of
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poison ivy, sutnac, and a few otlier shrubs. The flicker also eats a great

many small fruits and the seeds of a considerable number of shrubs

and weeds. None of the three species is much given to eating culti-

vated fruits or crops.

The redhead has been accused of eating the larger kinds of fruit,

such as apples, and also of taking considerable corn. The stomach

examinations show that to some extent these charges are substantiated,

but that the habit is not prevalent enough to cause much damage. It

is quite fond of mast, especially beechnuts, and when these nuts are

K^J^

Fig. 5.— Vollow-belliud wuodpeoker.

plentiful the birds remaiu north all winter, instead of migrating as is

their usual custom.

Half the food of the sapsucker, aside from sap, consists of vegetable

matter, largely berries of the kinds already mentioned, and also a quan-

tity of the inner bark of trees, more of which is eaten by this species

than by any other.

Many other woodpeckers are found in America, but their food habits

agree in the main with those just described. These birds are certainly
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the only agents which can successfully cope with certain insect enemies
of the forests, and, to some extent, of fruit tree salso. For this reason,

if for no other, they should be protected in every possible way.

THE KINGBIRD.

(Tyrannus tyrannus.)

The kingbird (fig. 6) is essentially a lover of the orchard, and wher-

ever the native groves have been replaced by fruit trees this pugna-

cious bird takes up its abode. It breeds in all of the States east of

the Eocky Mountains, and less commonly in the Great Basin and on

the Pacific Coast. It migrates south early in the fall, and generally

leaves the United States to spend the winter in more southern latitudes.

ria. 6.—Kingbird.

The kingbird manifests its presence in many ways. It is somewhat

boisterous and obtrusive, and its antipathy for hawks and crows is well

known. It never hesitates to give battle to any of these marauders,

no matter how superior iu size, and for this reason a family of king-

birds is a desirable adjunct to a poultry yard. On one occasion m
the knowledge of the writer a hawk which attacked a brood of young

turkeys was pounced upon and so severely buffeted by a pair of king-

birds, whose nest was near by, that the would-be robber was glad to

escape without his prey. Song birds that nest near the kingbird are

similarly protected.

In its food habits this species is largely insectivorous. It is a true fly-

catcher by nature, and takes a large part of its food on the wing. It
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does not, however, confine itself to this method of hunting, but picks

up some iusects from trees and weeds, and even descends to the ground

iu searcli of myriapods or thousand legs. The chief complaint against

the kingbird is that it preys largely upon honeybees; and this charge

has been made both by professional bee keepers and others. Many
observers have seen the bird at work near hives, and there is no

reason to doubt the honesty of their testimony. One bee raiser in

Iowa, suspecting the kingbirds of feeding upon his bees, shot a number

near his hives, but when the bird^' stomachs were examined by an

expert entomologist not a trace of honeybees could be found.

The Biological Survey has made an examination of 281 stomachs col-

lected in various parts of the country, but found only 14 containing

remains of honeybees. In these 14 stomachs there were in all 50 honey-

bees, of -which 40 were drones, 4 were certainly workers, and the

remaining G were too badly broken to be identified as to sex.

The insects that constitute the great bulk of the food of this bird are

noxious species, largely beetles—May beetles, click beetles (the lar>'8e

of which are known as wire worms), weevils, which prey upon fruit and

grain, and a host of others. Wasps, wild bees, and ants are conspicuous

elements of the food, far outnumbering the hive bees. During summer

many grasshoppers and crickets, as well as leaf hoppers and other bugs,

are also eaten. Among the flies were a number of robber flies—insects

which prey largely upon other insects, especially honeybees, and whicli

have been known to commit iu this way extensive depredations. It is

thus evident that the kingbird by destroying these flies actually does

good work for the apiarist. Nineteen robber flies were found in the

stomachs examined; these may be considered more than an equiva-

lent for the four worker honeybees already mentioned. A few caterpil-

lars are eaten, mostly belongijig to tlie group commonly knoflii as

cutworms, all the species of which are harmful. About 10 per cent

of the food consists of small native fruits, comprising some twenty

common species of tlie roadsides smd thickets, such as dogwood berries,

elder berries, and wild grapes. The bird has not been reported as

eating cultivated fruit to au injurious extent, and it is very doubtful if

this is ever the case, for cherries and blackberries are the only ones that

might have come from cultivated places, and they were found in but

few stomachs.

Three points seem to be clearly established in regard to the food ot'

the kingbird—(1) that about !l() per cent consists of insects, mostly

injurious species; (2) that the alleged habit of preying upon Jioneybees

is much less prevalent than luis been supposed, and probably does not

result in any great damage; and (.'5) that the vegetable food consists

almost entirely of wild fruits which have no economic value. These

facts, taken in connection with its well-known enmity for hawks and

crows, entitle tlie kingbird to a place among the most desirable birds

of the orchard or garden.

i
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THE PHOUBB.

(Sayornis phcebe.)

Among the early spring arrivals at the North, none are more welcome
than the phcebe (fig, 7). Though naturally building i^s nest under an
overhiinging cliff of rock or earth, or in the mouth of a cave, its prefer-
ence for the vicinity of farm buildings is so marked that in the more
thickly settled parts of the country the bird is seldom seen at any great
distance from a farmhouse except where a bridge spans some stream,
affording a secure spot for a nest. Its confiding disposition has ren-
dered it a great favorite, and consequently it is seldom disturbed. It
breeds throughout the United States east of the Great Tlains, and
winters from the South Atlantic and Gulf States southward.

^'^W^'"'
""^^^''^

'

Fig. 7.—Phoebe.

The phcebe subsists almost exclusively upon Insects, most of which
are caught upon the wing. An examination of 80 stomachs showed
that over 93 per cent of the year's food consists of insects and spiders,

wbile wild fruit constitutes the remainder. The insects belong chiefly

to noxious species, and include many click beetles, May beetles, and

weevils. Grasshoppers in their season are eaten to a considerable

extent, while wasps of various species, many flies of species that annoy
cattle, and a few bugs and spiders are also eaten regularly. It is evident

that =1, pair of phoebes must materially reduce the number of insects

nea a garden or field, as the birds often, if not always, raise two broods

a year, and each brood numbers from four to six young.

The vegetable portion of the food is unimportant, and consists mainly

of f few seeds, with small fruits, such as wild cherries, elder berries, and
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juniper berries. The raspberries and blackberries found in the stom-

achs were the only fruits that might have belonged to cultivated varie-

ties, and the quantity was trifling.

There is hardly a more useful species than the phoebe about the farm,

and it should receive every encouragement. To furnish nesting boxes

is unnecessary, as it usually prefers a more open situation, like a shed,

or a nook under the eaves, but it should be protected from cats and

other marauders.

THE BLUB JAY.

(Cyanocitta cristata.)

The blue jay (fig. 8) is a common bird of the United States east of the

Great Plains, and remains throughout the year in most of its range,

although its numbers are somewhat reduced in winter in the Northern

States. During spring and summer the jay is forced to become an

Fig. 8.—Blue jay.

industrious hunter for insects, and is not so conspicuous a feature of

the landscape as when it roams the country at will after the cares of

the nesting season are over.

Ornithologists and field observers in general declare that a consider-

able portion of its food in spring and early summer consists of the eggs

and young of small birds, and some farmers accuse it of stealing corn

to an injurious extent in the fall. While there may be some truth in

these accusations, they have almost certainly been exaggerated. No

doubt many jays have been observed robbing nests of other birds, but

thousands have been seen that were not so engaged.
In an investigation of the food of the blue jay 292 stomachs were

examined, which showed that animal matter comprised 24 per cent and

vegetable matter 76 per cent of the bird's diet. So much has been said

about the nest-robbing habits of the jay that special search was madefor

traces of birds or birds' eggs in the stomachs, with the result that shells
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of small birds' eggs were found in three and the remains of young
birds in only two stomachs. Such negative evidence is not sufficient

to controvert the great mass of testimony upon this point, but it shows
that the habit is not so prevalent as has been believed. Besides birds

and their eggs, the jay eats mice, fish, salamanders, snails, and crusta-

ceans, which altogether constitute but little more than 1 per cent of its

diet. The insect food is made up of beetles, grasshoppers, caterpillars,

and a few species of other orders, all noxious, except some 3^ per

cent of predaceous beetles. Thus something more than 19 per cent

of the whole food consists of harmful insects. In August the jay, like

many other birds, turns its attention to grasshoppers, which constitute

nearly one-fifth of its food during that month. At this time, also,

most of the other noxious insects, including caterpillars, are consumed,

though beetles are eaten chiefly in spring.

The vegetable food is quite varied, but the item of most interest is

grain. Corn was found in 70 stomachs, wheat in 8, and oats in 2—all

constituting 19 i)er cent of the total food. Corn is evidently the favorite

grain, but a closer inspection of the record shows that the greater part

was eaten during the first five months of the year, and that very little

was taken after May, even in harvest time, when it is abundant.

This indicates that most of the corn is gleaned from the fields after

harvest, except what is stolen from cribs or gathered in May at planting

time.

The jay's favorite food is mast (i. e., acorns, chestnuts, chinquapins,

etc.), which was found in 158 of the 292 stomachs and amounted to

more than 42 per cent of the whole food. In September corn formed

15 and mast .'55 per cent, while in October, November, and December

corn dropped to an almost inappreciable quantity and mast amounted

to 64, 82, and 83 per cent, respectively. And yet in these months corn

is abundant and everywhere easily accessible. The other elements of

food consist of a few seeds and wild fruits, among which grapes and

blackberries predominate.

The results of the stomach examination show, (1) that the jay eats

many noxious insects; (2) that its habit of robbing the nests of other

birds ismuch less common than has been asserted ; and (3) that it does

little harm to agriculture, since all but a small amount of the corn eaten

is waste grain.

THE OROW.

{Corvus americanua.)

There are few birds so well known as the common crow, and unlike

most other species he does not seem to decrease in numbers as the

country becomes more densely populated. The crow is commonly

i regarded as a blackleg and a thief. Without the dash and brilliancy

sof the jay, or the bold savagery of the hawk, he is accused of doing

imore mischief than either. That he does pull up sprouting corn, de-

fistroy chickens, and rob the nests of small birds has been repeatedly
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proved. Nor are these all of Ms sins. He i i known to eat frogs, toads,

salamanders, and some small snakes, all harmless creatures that do

some good by eating insects. With so many charges against him, it

may be well to show why he should not be utterly condemned.

The examination of a large number of stomachs, while confirming all

the foregoing accusations, has thrown upon the subject a light some-

what difi'erent from tli at derived solely from field observation. It shows

that the bird's-nesting habit, as in the case of the jay, is not so univer-

sal as has been supposed; ajid that, so far from being a habitual nest

robber, the crow only occasionally indulges in that reprehensible prac-

tice. The same is true in regard to destroying chickens, for he is able

to carry off none but very young ones, and his opportunities for cap-

turing them are somewhat limited. Neither are many toads and frogs

eaten, and as frogs are of no great practical value, their destruction is

not a serious matter; but toads are very useful, and their consumption,

so far as it goes, must bo counted against the crow. Turtles, crayfishes,

and snails, of which he eats quite a large number, may be considered

neutral, while mice may be counted to his credit.

In his insect food, however, the crow makes amends for sins in the

rest of his dietary, although even here the first item is against him.

Predaceous beetles are eaten in some numbers throughout the season,

but the number is not groat. May beetles, " dor-bugs," or June bugs,

and others of the same family, constitute the principal food during

spring and early summer, and are fed to the young in immense quanti-

ties. Other beetles, nearly all of a noxious character, are eaten to a

considerable extent. Grasshoppers are first taken iu May, but not in

large numbers until August, when, as might be expected, they form the

leading article of diet, showing that the crow is no exception to the

general rule that most birds subsist, to a largo extent, upon grasshop-

pers in the month of August. Many bugs, some caterpillars, mostly

cutworms, and some spiders are also oaten—all of them either harmful

or neutral in their economic relations. Of the insect diet Mr. E. A.

Schwarz says: "The facts, on the whole, speak overwhelmingly in favor

of the crow."

Probably the most important item in the vegetable food is corn, and

by pulling up the newly si)routed seeds the bird renders himself

extremely obnoxious. Observation and experiments with tame crows

show that hard, dry corn is never eaten if anything else is to be had,

and if fed to nestlings it is soon di?gorged. The reason crows resort

to newly planted fields is that the kernels of corn are softened by the

moisture of the earth, and probably become more palatable in the proc-

ess of germination, which changes the starch of the grain to sugar.

The fact, however, remains that crows eat corn extensively only when

it has been softened by germination or partial decay, or before it is ripe

and still " in the milk." Experience has shown that they may be pre-

vented from pulling up young corn by tarring the seed, which not only

saves the corn but forces them to turn their attention to insects. If
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they persist in eating green corn it is not so easy to prevent the damage

;

but no details of extensive injury in this way have yet been presented,
and it is probable that no great harm has been done.

Crows eat fruit to some extent, but confine themselves for the most
part to wild species, such as dogwood, sour gum, and seeds of the

different kinds of sumac. They have also a habit of sampling almost
everything which appears eatable, especially when food is scarce. For
example, they eat frozen apples found on the trees in winter, or pump-
kins, turnips, and potatoes which have been overlooked or neglected;

even mushrooms are sometimes taken, probably in default of something

better.

In estimating the economic status of the crow, it must be acknowl-

edged that he does some damage, but, on the other hand, he should

receive much credit for the insects which he destroys. In the more

thickly settled parts of the country the crow probably does more good

than harm, at least when ordinary priecautions are taken to protect

young poultry and newly-planted corn against his depredations. If,

however, corn is planted with no provision against possible marauders,

if hens and turkeys are allowed to nest and to roam with their broods

at a distance from farm buildings, losses must be expected.

(
DoUohonyx oryzivorus. )

The bobolink (fig. 9) is a common summer resident of the United

States, north of about latitude 40°, and from New England Avestward to

the Great Plains, wintering beyond our southern border. In New
England there are few birds, if any, around which so much romance

has clustered; in the South none on whose head so many maledictions

have been heaped. The bobolink, entering the United States from the

South at a time when the rice fields are freshly sown, pulls up the young

plants and feeds upon the seed. Its stay, however, is not long, and it

soon hastens northward, where it is welcomed as a herald of summer.

During its sojourn in the l^orthern States it feeds mainly upon insects

and small seeds of useless plants; but while rearing its young, insects

constitute its chief food, and almost the exclusive diet of its brood.

After the young are able to fly, the whole family gathers into a small flock

aud begins to live almost entirely upon vegetable food. This consists

for the most part of weed seeds, since in the North these birds do not

appear to molest grain to any great extent. They eat a few oats, but their

stomachs do not reveal a great quantity of this or any other grain. As

the season advances they gather into larger flocks and move southward,

until by the end of August nearly all have left their breeding grounds.

On their way they frequent the reedy marshes about the mouths of

'rivers and on the inland waters of the coast region, subsisting largely

'upon wild rice. After leaving the Northern States they are commonly

known as reed birds, and having become very fat are treated as game.

i^ 15620—No. 54^ 2
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They begin to' arrive on the rice fields in the latter part of August
and during the next month make havoc in the ripening crop. It ii

unfortunate that the rice districts lie exactly in the track of their fal

migration, since the abundant supply of food thus offered has undoubt

ediy served to attract them more and more, until most of the bobolinks

bred in the Korth are concentrated with disastrous efi'ect on the south

east coast when the rice ripens in the fall. There was evidently a time

when no such supply of food awaited the birds on their journey sontli-

ward, and it seems probable that the introduction of rice culture in the

South, combined with the clearing of the forests in the North, thus aflford-

ing a larger available breeding area, has •favored an increase in the

Fig, 9—Bobolink.

numbers of this species. The food habits of the bobolink are not nec-

essarily inimical to the interests of agriculture. It simply happens that

the rice affords a supply of food more easily obtainable than did the

wild plants which formerly occupied the same region. Were the rice

fields at a distance from the line of migration, or north of the boboliuks'

breeding ground, they would probably never be molested; but lying,

as they do, directly in the path of migration, they form a recruiting

ground, where the birds can rest and accumulate flesh and strength for

the long sea flight which awaits them in their course to South America.

The annual loss to rice growers on account of bobolinks has been

estimated at $2,000,000. In the face of such losses it is evident that
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no mere poetical sentiment should stand in the way of applying any
remedy which can be devised. Tt would be unsafe to assume that the
insects which the birds consume during their residence in the I^Torth
can compensate for such destruction. If these figures are any approxi-
mation to the truth, the ordinary farmer will not believe that the
bobolink benefits the Northern half of the country nearly as much as
it damages the Southern half, and the thoughtful ornithologist will be
inclined to agree with him. But even if the bird really does more harm
than good, what is the remedy? For years the rice planters have been
employing men and boys to shoot the birds and drive them away from
the fields, but in spite of the millions slain every year their numbers
do not decrease. In fact, a large part of the loss sustained is not in the
grain which the birds actually eat, but in the outlay necessary to pre-
vent them from taking it all. At present there seems to be no effective

remedy short of complete extermination of the species, and this is

evidently impracticable even were it desirable.

THE EBDWINGED BLAOKBIED.

(Agelaius phosniceus.)

The redwinged, or swamp, blackbird (fig. 10) is found all over the
United States and the region immediately to the north. While com-
mon in most of its range, its distribution is more or less local, mainly
on account of its partiality for swamps. Its nest is built near standing
water, in tall grass, rushes, or bushes. Owing to this peculiarity the
bird may be absent from large tracts of country which afford no swamps
or marshes suitable for nesting. It usually breeds in large colonies,

though single families, consisting of a male with several wives, may
sometimes be found in a small slough, where each of the females builds

her nest and rears her own little brood, while her liege lord displays his

brilliant colors and struts in the sunshine. In the Upper Mississippi

Valley it finds the conditions most favorable, for the countless prairie

sloughs and the margins of the numerous shallow lakes form nesting

sites for thousands of redwings; and there are bred the immense flocks

which sometimes do so much damage to the grain fields of the West.

After the breeding season is over, the birds collect in flocks to migrate,

and remain thus associated throughout the winter.

Many complaints have been made against the redwing, and several

States have at times placed a bounty upon its head. It is said to cause

great damage to grain in the West, especially in the Upper Mississippi

Valley; and the rice growers of the South say that it eats rice. No
complaints have been received from the Northeastern portion of the

country, where the bird is much less abundant than in the West and
South.

An examination of 725 stomachs showed that vegetable matter forms

74 per cent of the food, while the animal matter, mainly insects, forms
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but 26 per cent. A little more than 10 per cent consists of beetles,

mostly Larmful species. Weevils, or snout beetles, amount to 4 per

cent of the year's food, but in June react 25 per cent. As weevUs are

among the most harmful insects known, their destruction should cou

done for at least so>ne of the sins of which the bird has been accused.

Grasshoppers constitute nearly 5 per cent of the food, while the rest of

the animal matter is made up of various insects, a few snails, and crus-

taceans. Several dragon flies were found, but these were probably

picked up dead, for they are too active to be taken alive, unless by one

of the flycatcbers. So far as the insect food as a whole is concerned,

the redwing may be considered entirely beneficial.

The interest in the vegetable food of this bird centers around the

Fig. 10—Eertwinged blackbird.

grain. Only three kinds, corn, wheat, and oats, were found in appre-

ciable quantities in the stomachs, and they aggregate but little more

than 13 per cent of the whole food, oats forming nearly half of this

amount. In view of the many complaints that the redwing eats gram,

this record is surprisingly small. The crow blackbird has been found to

eat more than three times as much. In the case of the crow, corn forms

jne-fifth of the food, so that the redwinged blackbird, whose diet^s made

up of only a trifle more than one-eighth of grain, is really one of the

least destructive species; but the most important item of this bird's

food is weed seed, which forms i)ractically the whole food in winter and

about 57 per cent of the whole year's fare. The principal weed seeds
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eaten are those of ragweed, barn grass, smartweed, and about a dozes
others. Tliat these seeds are preferred is shown by the fact that tht
birds begin to eat them in August, when grain is still readily accessi-

ble, and continue feeding on them even after insects become plentiful
in April. The redwing eats very little fruit and does practically no
harm in the garden or orchard.

While it is impossible to dispute the mass of testimony which has
accumulated concerning its grain-eating propensity, the stomach exam-
inations show that the habit must be local rather than general. As
the area of cultivation increases and the breeding grounds are cur-

tailed, the species is likely to become reduced in numbers and conse-

quently less harmful. Nearly seven-eighths of the redwing's food is

made up of weed seed or of insects injurious to agriculture, indicating
unmistakably that the bird should be protected, except, perhaps, in a
few places where it is too abundant.

THE MEADOW LAKK, OR OLD FIELD LARK.

(Sturnella magna.)

The meadow lark (fig. 11) is a common and well-known bird occurring
from the Atlantic Coast to the Great Plains, where it gives way to

a closely related subspecies, which extends thence westward to the

Pacific. It winters from our southern border as far north as the Dis-

trict of Columbia, southern Illinois, and occasionally Iowa. Although
it is a bird of the plains, finding its most congenial haunts in the

prairies of the West, it does not disdain the meadows and mowing
lands of New England. It nests on the ground and is so terrestrial

in its habits that it seldom perches on trees, preferring a fence rail or

a telegraph pole. When undisturbed, it may be seen walking about
with a peculiar dainty step, stopping every few moments to look about
and give its tail a nervous flirt or to sound a note or two of its clear

whistle.

The meadow lark is almost wholly beneficial, although a few com-

plaints have been made that it pulls sprouting grain, and one farmer

claims that it eats clover seed. As a rule, however, it is looked upon
with favor and is not disturbed.

In the 238 stomachs examined, animal food (practically all insects)

constituted 73 per cent of the contents and vegetable matter 27 per

cent. As would naturally be supposed, the insects were ground species,

such as beetles, bugs, grasshoppers, and caterpillars, with a few flies,

wasps, and spiders. A number of the stomachs were taken from birds

that had been killed when the ground was covered with snow, but still

they contained a large percentage of insects, showing the bird's skill

in finding proper food under adverse circumstances.

Of the various insects eaten, crickets and grasshoppers are the most

important, constituting 29 per cent of the entire year's food and 09 per

cent of the food in August. It is scarcely necessary to enlarge upon
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this point, but it can readily be seen what an effect a number of these

birds must have on a field of grass in the height of the grasshopper

season. Of the 238 stomachs collected at all seasons of the year, 178,

or more than two-thirds, contained remains of grasshoppers, and one

was filled with fragments of 37 of these insects. This seems to show

conclusively that grasshoppers are preferred and are eaten whenever

they can be procured. The great number taken in August is especially

noticeable. This is essentially the grasshopper month, i. e., the month

when grasshoppers reach their maximum abundance; and the stomach

examination has shown that a large number of birds resort to this diet

in August, no matter what may be the food during the rest of the year.

Next to grasshoppers, beetles make up the most important item of

the meadow lark's food, amounting to nearly 21 per cent, of which about

one-third are predaceous ground beetles. The others are all harmful

Fig. 11.—Meadow lark.

species, and when it is considered that the bird feeds exclusively on the

ground, it seems remarkable that so few useful ground beetles are eaten.

Many of them have a disgusting odor, and possibly this may occasion-

ally save them from destruction by birds, especially when other food is

abundant. Caterpillars, too, form a very constant element, and in May

constitute over 28 per cent of the whole food. May is the month when

the dreaded cutworm begins its deadly career, and then the bird does

some of its best work. Most of these caterpillars are ground feeders,

and are overlooked by birds which habitually frequent trees; but the

meadow lark finds them and devours them by thousands. The remain-

der of the insect food is made up of a few ants, wasps, and spiders, with

a few bugs, including some chinch bugs.

The vegetable food consists of grain, weed, and other hard seeds.

Grain in general amounts to 14, and weed and other seeds to 12 per cent.
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The grain, principally corn, is mostly eaten m winter and early spring,

and must be therefore simply waste kernels; only a trifle is consumed
in summer and autumn, when it is most plentiful, ISTo trace of sprout-

ing grain was discovered. Clover seed was found in only six stomachs,

and but little in each. Seeds of weeds, principally ragweed, barn grass,

and smartweed, are eaten from November to April, inclusive, but during
the rest of the year are replaced by insects.

Briefly stated, more than half of the meadow lark's food consists of

harmful insects; its vegetable food is composed either of noxious weeds
or waste grain, and the remainder is made up of useful beetles or neu-

tral insects and spiders. A strong point in the bird's favor is that,

although naturally an insect eater, it is able to subsist on vegetable food,

and consequently is not forced to migrate in cold weather any farther

than is necessary to find ground free from snow. This explains why it

remains for the most part in the United States during winter, and
moves northward as soon as the snow disappears from its usual haunts.

There is one danger to which the meadow lark is exposed. As its

flesh is highly esteemed the bird is often shot for the table, but it is

entitled to all possible protection, and to slaughter it for game is the

least profitable way to utilize a valuable species.

THE BALTIMORE OEIOLE.

(Icterus galbula.)

Brilliancy of plumage, sweetness of song, and food habits to which

no exception can be taken are some of the striking characteristics of

the Baltimore oriole (fig. 12). In summer this species is found through-

out the northern half of the United States east of the Great Plains,

and is welcomed and loved in every country home in that broad land.

In the Northern States it arrives rather late, and is usually first seen,

or heard, foraging amidst the early bloom of the apple trees, where it

searches for caterpillars or feeds daintily on the surplus blossoms.

Its nest commands hardly less admiration than the beauty of its

plumage or the excellence of its song. Hanging from the tip of the

outermost bough of a stately elm, it is almost inaccessible, and so

strongly fastened as to bid defiance to the elements.

By watching an oriole which has a nest one may see it searching

among the smaller branches of some neighboring tree, carefully exam-

ining each leaf for caterpillars, and occasionally trilling a few notes to

its mate. Observation both in the field and laboratory shows that

caterpillars constitute the largest item of its fare. In 113 stomachs

they formed 34 per cent of the food, and are eaten in varying quantities

during all the months in which the bird remains in this country,

although the fewest are eaten in July, when a little fruit is also taken.

The other insects consist of beetles, bugs, ants, wasps, grasshoppers,

and some spiders. The beetles are principally click beetles, the larvae

of which are among the most destructive insects known; and the bugs
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include plant and bark lice, both very harmful, but so small and

obscure as to be passed over unnoticed by most birds. Ants are eaten

mostly in spring, grasshoppers iu July and August, and wasps and

spiders with considerable regularity throughout the season.

Veoetable matter amounts to only a little more than 16 per cent of

the food during the bird's stay in the United States, so that the possi-

bility of the oriole doing much damage to crops is very limited. The bird

has been accused of eating peas to a considerable extent, but remains

of peas were found in only two stomachs. One writer says that it

da.iiages grapes, but none were found. In fact, a few blackberries and-

Fia. 12.—BalliiuorB oriole.

cherries comprised the only cultivated fruit detected in the stomachs,

the remainder of the vegetable food being wild fruit and a few miscel

laneous seeds.

THE CBOW BLACKBIRD, OR GRACKLE.

{Qiiisoalus qiiismila.)

The crow blackbird (fig. 13) or one of its subspecies is a familiar

object in all. of the States east of the Rocky Mountains. It is a resi-

dent throughout the year as far north as southern Illinois, and in sum-

mer extends its range into British America. In the Mississippi Valley

it is one of the most abundant birds, preferring to nest in the artificial

groves and windbreaks near farms instead of the natural "timber'

which it formerly used. It breeds also in parks and near buildings,

often in considerable colonics. Farther ea.st, in New England, it is only

locally abundant, though frequently scon in migration. After July it
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becomes very rare, or entirely disappears, owing to the fact that it col-

lects in large flocks and retires to some quiet place, where food is

abundant and where it can remain undisturbed during the molting
season, but in the latter days of August and throughout September it

usually reappears in immense numbers before moving southward.
It is evident that a bird so large and so abundant may exercise an

important influence upon the agricultural welfare of the country it

inhabits. The crow blackbird has been accused of many sins, such as
stealing grain and fruit and robbing the nests of other birds; but the
farmers do not undertake any war of extermination- against it, and,
for the most part, allow it to nest about the premises undisturbed. An
examination of 2,258 stomachs showed that nearly one-third of its food
consists of insects, of which the greater part are injurious. The bird

Fig. 13.—Crow blackbird.

also eats a few snails, crayfishes, salamanders, small fish, and occasion-

ally a mouse. The stomach contents do not indicate that it robs other

birds' nests to any great extent, as remains of birds and birds' eggs

amount to less than one-half of 1 per cent.

It is, however, on account of its vegetable food that the grackle is

most likely to be accused of doing damage. G-rain is eaten during the

whole year, and during only a short time in summer is other food

attractive enough to induce the bird to alter its diet. The grain taken

in the winter and spring months probably consists of waste kernels

gathered from the stubble. The stomachs do not indicate that the bird

pulls Sprouting grain; but the wheat eaten in July and August, and

the corn eaten in the fall, are probably taken from fields of standing
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grain. The total grain consumed during the year constitutes. 45 per

cent of the whole food, but it is safe to say that at least half is waste

grain, and consequently of no value. Although the crow blackbird

eats a few cherries and blackberries in their season, and some wild

fruit in the fall, it apparently does no damage in this way.

Large flocks of crow blackbirds no doubt do considerable injury to

grain crops, and there seems to be no remedy except the destruction

of the birds, which is in itself expensive. During the breeding season,

however, the species does much good by eating insects and by feeding

them to its young, which are reared almost entirely upon this food.

The bird does the greatest amount of good in spring, when it follows

the plow in search of large grub worms, of which it is so fond that it

sometimes literally crams its stomach full of them. The farmer must

decide for himself whether or not these birds cause more damage than

can be repaid by insect destruction ; but whea they destroy an entire

crop it is no consolation to know that they have already eateu a multi-

tude of insects which, if left alone, would have accomplished the same

result.

THE SPARROWS.!

Sparrows are not obtrusive birds, either in plumage, song, or action.

There are some forty species, with nearly as many subspecies, in North

America, but their differences, both in plumage and habits, are in

most cases too obscure to be readily recognized, and not more than

half a dozen forms are generally known in any one locality. All the

species are more or less migratory, but so widely are they distributed

that there is probably no part of the country where some can not be

found throughout the year.

While sparrows are noted seed eaters, they do not by any means
confine themselves to a vegetable diet. During the summer, and

especially in the breeding season, they eat many insects, and probably

feed their young largely upon the same food. An examination of the

stomachs of three species—the song sparrow (Melospiza), chipping
sparrow [Spizella socialis), and field sparrow (Spizella pusilla) (fig. M)—
shows that about one third of the food consists of insects, comprisiug
many injurious beetles, such as snout-beetles or weevils, and leaf-beetles.

Many grasshoppers are eaten, and in the case of the chipping sparrow
these insects form one eighth of the food. Grasshoppers would seem
to be rather large morsels, but the bird probably confines itself to the

smaller species; indeed, this is indicated by the fact that the greatest
amount (over 36 per cent) is eaten in June, when the larger species are

still young and the small species most numerous. Besides the insects

already mentioned, many wasps and bugs are taken. Predaceous and
parasitic Hymenoptera and predaceous beetles, all useful insects, are

'The sparrows here mentioned are all native species. For a full account of tbe
English sparrow, including its introduction, habits, and depredations, see Bull. No. 1

of the Division of Ornithology, published in 1889.
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eaten only to a slight extent, so that as a whole the sparrows' insect
diet may be considered beneficial.

Their vegetable food is limited almost exclusively to hard seeds
This might seem to indicate that the birds feed to some extent upon
grain, but the stomachs examined show only one kind—oats—and but
httle of that. The great bulk of the food is made up of grass and weed
seed, which form almost the entire diet during winter, and the amount
consumed is immense.
Anyone acquainted with the agricultural region of the Upper Missis-

sippi Valley can not have failed to notice the enormous growth of
weeds in every waste spot where the original swai d lias been disturbed.

Fig. 14.—Field sparrow.

By the roadside, on the borders of cultivated fields, or in abandoned
fields, wherever they can obtain a foothold, masses of rank weeds spring

up, and often form impenetrable thickets which afford food and shelter

for immense numbers of birds and enable them to withstand great cold

and the most terrible blizzards. A person visiting one of these weed
patches on a sunny morning in January, when the thermometer is 20°

or more below zero, will be struck with the life and animation of the

busy little inhabitants. Instead of sitting forlorn and half frozen, they

may be seen flitting from branch to branch, twittering and fluttering,

and showing every evidence of enjoyment and perfect comfort. If one
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of them be killed and examined, it will be found in excellent condi-

tion—in fact, a veritable ball of fat.

The snowbird (Junco liyemalis) and tree sparrow (Spizella montieola)

are perhaps the most numerous of all the sparrows. The latter fairly

swarms all over the Northern States in winter, arriving from the north

early in October and leaving in April. Examination of many stomachs

shows that in winter the tree sparrow feeds entirely upon seeds of

weeds; and probably each bird consumes about one-fourth of an ounce

a day. In an article contributed to the New York Tribune in 1881 the

writer estimated the amount of weed seed annually destroyed by these

birds in the State of Iowa. Upon the basis of one-fourth of an ounce

of seed eaten daily by each bird, and sujiposing that the birds averaged

ten to each square mile, and that they remain in their winter range

two hundred days, we shall have a total of 1,750,000 iiouuds, or 875

tons, of weed seed consumed by this one species in a single season.

Large as these figures may seem, they certainly fall far short of the

reality. The estimate of ten birds to a square mile is much within the

truth, for the tree sparrow is certainly more abundant than this in

winter in Massachusetts, where the food supply is less than in the

Western States, and I have known places in Iowa where several thou-

sand could be seen within the space of a few acres. This estimate,

moreover, is for a single species, while, as a matter of fact, there are at

least half a dozen birds (not all sparrows) that habitually feed on these

seeds during winter.

Farther south the tree sparrow is replaced in winter by the white-

throated sparrow, the white-crowned sparrow, the fox sparrow, the song

sparrow, the field sparrow, and several others; so that all over the

country there are a vast number of these seed eaters at work during

the colder months reducing next year's crop of worse than useless

plants.

In treating of the value of birds, it has been customary to consider

them mainly as insect destroyers; but the foregoing illustration seems
to show tliat seed eaters have a useful function, which has never been
fully appreciated.

THE ROSE-BREASTED GROSBEAK.

(Zamelodia ludoviciana.)

The beautiful rose-breasted grosbeak (fig. 15) breeds in the northern
half of the United States east of the Missouri River, but spends its

winters beyond our boundaries. Unfortunately it is not abundant in

New England, and nowhere as plentiful as it siiould be. It frequents
groves and orchards rather than gardens or dooryards, but probably
the beauty of tliemale is the greatest obstacle to its increase; the fully

adult bird is pure black and white, with a broad patch of brilliant
rose color upon the breast and under each wing. On account of this
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a'ftractive plumage the birds are highly prized for ladies' hats; and
consequently have been shot in season and out, till the wonder is not

that there are so few, but that any remain at all.

When the Colorado potato beetle first swept over the land, and nat-

uralists and farmers were anxious to discover whether or not there were

any enemies which would prey upon the pest, the grosbeak was almost

the only bird seen to eat the beetles. Further observation confirmed

the fact, and there can be no reasonable doubt that where the bird is

abundant it has contributed very much to the abatement of the pest

which has been noted during the last decade. But this is not the only

good which the bird does, for many other noxious insects besides the

potato beetle are also eaten.

The vegetable food of the grosbeak consists of buds and blossoms of

forest trees, and seeds, but the only damage of which it has been

Fig. 16.—Kose-breasted grosbeak.

accused is the stealing of green peas. The writer has observed it eat-

ing peas and has examined the stomachs of several that had been

killed in the very act. The stomachs contained a few peas and enough

potato beetles, old and young, as well as other harmful insects, to pay

for all the peas the birds would be likely to eat in a whole season.

The garden where this took place adjoined a small potato field which

earlier in the season had been so badly infested with the beetles that

the vines were completely riddled. The grosbeaks visited the field

every day, and finally brought their fledged young. The young birds

stood in a row on the topmost rail of the fence and were fed with the

beetles which their parents gathered. When a careful inspection was

made a few days later, not a beetle, old or young, could be found; the

birds had swept them from the field and saved the potatoes.
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It is not easy to advise measures either for increasing the numbers

of this bird or inducing it to take up its residence on the farm. Nat-

urally it inhabits thin, open woods or groves, and the change from such

places to orchards would be simple—in fact, has already been made in

some parts of Pennsylvania and Ohio. In New England the bird is

somewhat rare, and perhaps the best that can be done here or elsewhere

is to see that it is thoroughly protected,

THE SWALLOVrS.

There are seven common species of swallows within the limits of the

United States, four of which have, to some extent, abandoned their

^A\
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\

PiQ. 16.—Barn swallow.

primitive nesting habits and attached themselves to the abodes of

man. As a group, swallows are gregarious and social in an eminent
degree. Some species build nests in large colonies, occasionally num
bering thousands; in the case of others only two or three pairs are

foundiogether; while still others nest habitually in single pairs.
Their habits are too familiar to require any extended description.

Their industry and tirelessness are wonderful, and during the day it is

rare to see swallows at rest except just before their departure for the
South, when they assemble upon telegraph wires or upon the roofs of

buildings, apparently making plans for the journey.
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A noticeable characteristic of several of the species is fh'^^v attachment

to man. In the eastern part of the country the barn swallow (Ghelidon

erythrogastra) (fig. 16) now builds exclusively under roofs, having

entirely abandoned the rock caves and cliffs in which it formerly nested.

More recently the cliff swallow [Petrochelidon lunifrons) has found a

•better nesting site under the eaves of buildings than was afforded by

the overhanging cliff's of earth or stone which it once used, and to which

it still resorts occasionally in the East, and habitually in the unsettled

West. The martin {Progne suhis) and white-bellied swallow {Taehy-

cineta bioolor) nest either in houses supplied for the purpose, in aban

doned nests of woodpeckers, or in natural crannies in rocks. The other

species have not yet abandoned their primitive habitats, but possibly

may do so as the country becomes more thickly settled.

Field observation will convince any ordinarily attentive person that

the food of swallows must consist of the smaller insects captured in

mid-air, or perhaps in some cases picked from the tops of tall grass or

weeds. This observation is borne out by an examination of stomachs,

which shows that the food consists of many small species of beetles

which are much on the wing; many species of Diptera (mosquitoes and

their allies), with large quantities of flying ants and a few insects of

similar kinds. Most of them are either injurious or annoying, and the

numbers destroyed by swallows are not only beyond calculation, but

almost beyond imagination.

The white-bellied swallow eats a considerable number of berries of

the bayberry, or wax myrtle. During migrations and in winter it has a

habit of roosting in these shrubs, and it probably obtains the fruit at

that time.

It is a mistake to tear down the nests of a colony of cliff swallows

from the eaves of a barn, for so far from disfiguring a building the

nests make a picturesque addition, and their presence should be

encouraged by every device. It is said that cliff and barn swallows

can be induced to build their nests in a particular locality, otherwise

suitable, by providing a quantity of mud to be used as mortar. Barn

swallows may also be encouraged by cutting a small hole in the gable

of the barn, while martins and white-bellied swallows will be grateful

for boxes like those for the bluebird, but placed in some higher situation.

THE CEDAR BIRD.

(Ampelis cedrorum.)

The cedar waxwing, or cherry bird (fig. 17), inhabits the whole of the

United States, but is much less common in the West. Although the

great bulk of the species retires southward in winter, the bird is occa-

sionally found in every State during the colder months, especially if

wild berries are abundant. Its proverbial fondness for cherries has

given rise to its popular name, and much complaint has been made on

account of the fruit eaten. Observation has shown, however, that its
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depredations are coufiued to trees on which the fruit ripens earliest,

while later varieties are comparatively untouched. This is probably

owing to the fact that when wild fruits ripen they are preferred to cher-

ries, and really constitute the bulk of the cedar bird's diet.

In 152 stomachs examined animal matter formed only 13 and vegeta

ble 87 per cent, showing that the bird is not wholly a fruit eater. Witli

the exception of a few snails, all the animal food copsisted of insects,

mainly beetles—and all but one more or less noxious, the famous elui

leaf-beetle being among the number. Bark or scale lice were found

in several stomachs, while the remainder of the animal food was made
up of grasshoppers, bugs, and the like. Three nestlings were found to

have been fed almost entirely on insects.

Of the 87 per cent of vegetable food, 74 consisted entirely of wild

fruit or seeds and 13 of cultivated fruit, but a large part of the latter

Fm. 17.—Cedar bird.

was made up of blackberries and raspberries, and it is very doubtfal
whether they represented cultivated varieties. Cherry stealing is the
chief complaint against this bird, but of the 15'2 stomachs oniy 9, all

taken in June and July, contained any remains of cultivated cherries,
and these aggregate but 5 per cent of the year's food. As 41 stomachs
were collected in those months, it is evident that the birds do not Uve
to any great extent on cultivated cherries.
Although the cherry bird is not a great insect destroyer, it does some

good work in this way, since it probably rears its young mostly upon
insect food. On the other hand, it does not devour nearly as much
cultivated fruit as has been asserted, and most, if not all, of the damage
can be prevented. The bird should therefore be considered a useful
species, and as such should be accorded all possible protection.
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THE OATBIKD.

(Galeoaeopics caroUnensis.)

The catbird (flg. 18), like the thrasher, is a lover of swamps, and

delights to make its home in a tangle of wild grapevines, greenbrlers,

and shrubs, where it is safe from attack and can find its favorite food

in abundance. It is found throughout the United States west to the

Eocky Mountains; occurs also in Washington, Idaho, and Utah, and

extends northward into British America. It winters in the Southern

States, Cuba, Mexico, and Central America.

The catbird always attracts attention, and the intruder upon its

haunts soon understands that he is not welcome. There is no mistaking

the meaning of the sneering voice with which he is saluted, and there

is little doubt that this gave rise to the popular prejudice against the

Fig. 18 Catbird.

bird; but the feeling has been increased by the fact that the species

is sometimes a serious annoyance to fruit growers. All such reports,

however, seem to come from the prairie country of the West. In New

England, according to the writer's experience the catbird is seldom

seen about gardens or orchards; the reason may possibly be found in

the fact that on the prairies fruit-bearing shrubs which afford so large

a part of this bird's food are conspicuously absent. With the settle-

ment of this region comes an extensive planting of orchards, vineyards,

and small fruit gardens, which furnish shelter and nesting sites for the

catbird, as well as for other species, with a consequent large increase

in their numbers, but without providing the native fruits upon which

they have been accustomed to feed. Under these circumstances, what

is more natural than for the birds to turn to cultivated fruits for their

15620—No. 54= 3
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supplies? The remedy is obvious; cultivated fruits can be protected

by tte simple expedient of planting wild species or others which are

preferred by the birds. Some experiments with catbirds in captivity

showed that the Eussian mulberry was preferred to any cultivated fruit

that could be offered.

The stomachs of 213 catbirds were examined and found to contam 44

per cent of animal (insect) and 56 per cent of vegetable food.> Ants,

beetles, caterpillars, and grasshoppers constitute three-fourths of the

animal food, the remainder being made up of bugs, misceUaneous insects

and spiders. One-third of the vegetable food consists of cultivated

fruits, or those which may be cultivated, such as strawberries, raspber-

ries, and blackberries; but while we debit the bird with the whole of

this, it is probable—and in the eastern and well-wooded part of the

country almost certain—that a large part was obtained from wild vines.

The rest of the vegetable matter is mostly wild fruit, such as cherries,

dogwood, sour gum, elder berries, greenbrier, spice berries, black alder,

sumac, and poison ivy.

Although the catbird sometimes does considerable harm by destroymg

small fruit, the bird can not be considered injurious. On the contrary,

in most parts of the country it does far more good than harm, and the

evil it does can be reduced appreciably by the methods already pointed

out.

THE BROWN THKASHER.

(^Harporhynchus rufus.)

The brown thrasher (fig. 19) breeds throughout the United States east

of the Great Plains, and winters in the south Atlantic and Gulf States.

It occasionally visits the garden or orchard, but nests in swamps or in

groves standing upon low ground. While it generally prefers a thickly

grown retreat, it sometimes builds in a pile of brush at a distance from

trees. On account of its more retiring habits it is not so conspicuotis

as the robin, although it may be equally abundant. Few birds can

excel the thrasher in sweetness of song, but it is so shy that its notes

are not heard often enough to be appreciated. Its favorite time for sing-

ing is the early morning, when, perched on the top of some tall bush or

low tree, it gives an exhibition of vocal powers which would do credit to

a mockingbird. Indeed, in the South, where the latter bird is abun-

dant, the thrasher is known as the sandy mocker.

The food of the brown thrasher consists of both fruit and insects.

An examination of 121 stomachs showed 36 per cent of vegetable and

64 of animal food, practically all insects, and mostly taken in spring

before fruit is ripe. Half the insects were beetles, and the remainder

chiefly grasshoppers, caterpillars, bugs, and spiders. A few predaceous

' The investigation of the food of the catbird, brown thrasher, and house wreu was

made by Mr. Sylvester D. Judd and published in the Yearbook of the Department

of Agriculture for 1895, pp. 405-408.
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beetles were eaten, but, on the whole, its work as an insect destroyer
may be considered beneficial.

Eight per cent of the food is made up of fruits like raspberries and
currants which are or may be cultivated, but the raspberries at least

are as likely to belong to wild as to cultivated varieties. Grain, made
up mostly of scattered kernels of oats and corn, is merely a trifle,

amounting to only 3 per cent, and though some of the corn may be
taken from newly planted fields it is amply paid for by the May beetles

which are eaten at the same time. The rest of the food consists of

wild fruit or seeds. Taken all in all, the brown thrasher is a useful

bird, and probably does just' as good work in its secluded retreats as

Fia. 19.—Brown thrasher.

it would about the garden, for the swamps and groves are no doubt
the breeding grounds of many insects that migrate thence to attack

the farmers' crops.

THE HOUSE WEEN.

{Troglodytes aedon.)

The diminutive house wren (fig. 20) frequents barns and gardens, and

particularly old orchards in which the trees are partially decayed. He
makes his nest in a hollow branch where perhaps a woodpecker had a

domicile the year before, bat he is a pugnacious character, and if he

happens to fancy one of the boxes that have been put up for the bluebirds

he does not hesitate to take it. He is usually not slow to avail himself

of boxes, gourds, tin cans, or empty jars placed for his accommodation.

As regards food habits, the house wren is entirely beneficial. Practi-

cally, he can be said to live upon animal food alone, for an examination
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of 52 stomachs showed that 98 per cent of the stomach contents was

made np of insects or their allies, and only 2 per cent was vege-

table, including bits of grass and similar matter, evidently taken by

accident with the insects. Half of this food consisted of grasshoppers

and beetles; the remainder of caterpillars, bugs, and spiders. As the

house wren is a prolific breeder, frequently rearing from twelve to six-

teen young in a season, a family of these birds must cause considerable

reduction in the number of insects in a garden. Wrens are industrious

foragers, searching every tree, shrub, or vine for caterpillars, exam-

ining every post and rail of the fence, and every cranny in the wall for

insects or spiders. They do not, as a rule, fly far afield, but work

Fig. 20.—Houao wren.

industriously in the immediate vicinity of their nests. In this way
they become valuable aids iu the garden or orchard, and by providing
suitable nesting boxes they may be induced to take up residence where
their services will do most good. Their eccentricities in the selection
of a home are well known. Almost anything, from an old cigar box to
a tomato can, an old teapot, a worn-out boot, or a horse's skull, is

acceptable, provided it be placed well up from the ground and out of
reach of cats and other prowlers.

It does not seem possible to have too many wrens, and every effort
should be made to protect them and to encourage their nesting about
the house.
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THE EOBIN.

{Merula migratoria.)

The robin (fig. 21) is found throughout the United States east of the

Great Plains, and is represented farther west by a slightly different

subspecies. It extends far north through Canada, and is found even

in Alaska. Although the great bulk of the species leaves the Northern

States in winter, a few individuals remain in sheltered swamps, where

wild berries furnish an abundant supply of food.

The robin builds its nest in orchards and gardens, and occasionally

takes advantage of a nook about the house, or under the shelter of the

roof of a shed or outbuilding. Its food habits have sometimes caused

apprehension to the fruit grower, for it is fond of cherries and other

small fruits, particularly the earlier varieties. For this reason many
complaints have been lodged against it, and some persons have gone

i±. f
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Fiii ?!.—Eobin.

so far as to condemn the bird. The robin is, however, too valuable to

be exterminated, and choice finiit can be readily protected from its

depredations.

An examination of 330 stomachs shows that over 42 per cent of its food

is animal matter, principally insects, while the remainder is made up

largely of small fruits or berries. Over 19 per cent consists of beetles,

about one-third of which are useful ground beetles, taken mostly in

spring and fall, when other insects are scarce. Grasshoppers make up

about one-tenth of the whole food, but in August comprise over 30 per

cent. Caterpillars form about 6 per cent, while the rest of the animal

food, about 7 per cent, is made up of various insects, with a few spiders,

snails, and angle-worms. All the grasshoppers, caterpillars, and bugs,

with a large portion of the beetles, are injurious, and it is safe to say

that noxious insects comprise more than one-third of the robin's food.
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Vegetable foodibrms nearly 58 per cent of the stomacli contents, over

47 being wild fruits, and only a little more than 4 per cent being possibly

cultivated varieties. Cultivated friiit amounting to about 25 per cent

was found in the stomachs in June and July, but only a trifle in August
Wild fruit, on the contrary, is eaten in every month, and constitutes a

staple food during half the year. No less than forty-one species were

identified in the stomachs ; of these, the most important were four spe-

cies of dogwood, three of wild cherries, three of wild grapes, four of

greenbrier, two of holly, two of elder; and cranberries, huckleberries,

blueberries, barberries, service berries, hackberries, and persimmons,

with four species of sumac, and various other seeds not strictly fruit.

The depredations of the robin seem to be confined to the smaller and

earlier fruits, and few, if any, complaints have been made against it

on the score of eating apples, peaches, pears, grapes, or even late

cherries. By the time these are ripe the forests and hedges are

teeming with wild fruits, which the bird evidently finds more to its

taste. The cherry, unfortunately, ripens so early that it is almost the

only fruit accessible at a time when the bird's appetite has been sharp-

ened by a long-continued diet of insects, earthworms, and dried berries,

and it is no wonder that at first the rich juicy morsels are greedily

eaten. In view of the fact that the robin takes ten times as much wild

as cultivated fruit, it seems unwise to destroy the birds to save so

little. Nor is this necessary, for by a little care both may be preserved.

Where much fruit is grown, it is no great loss to give up one tree to the

birds; and in some cases the crop can be protected by scarecrows.

Where wild fruit is not abundant, a few fruit-bearing shrubs and vines

judiciously planted will serve for ornament and provide food for the

birds. The Eussian mulberry is a vigorous grower and a profuse

bearer, ripening at the same time as the cherry, and, so far as observa-

tion has gone, most birds seem to prefer its fruit to any other. It is

believed that a number of these trees planted around the garden or

orchard would fully protect the more valuable fruits.

Many persons have written about the delicate discrimination of birds

for choice fruit, asserting that only the finest and costliest varieties are

selected. This is contrary to all careful scientific observation. Birds,

unlike human beings, seem to prefer fruit like the mulberry, that is

sweetly insipid, or that has some astringent or bitter quality like the

chokecherry or holly. The so-called black alder {Ilex verticillata),

which is a species of holly, has bright scarlet berries, as bitter as

quinine, that ripen late in October, and remain on the bushes through
November, and though frost grapes, the fruit of the Virginia creeper,
and several species of dogwood are abundant at the same time, the
birds eat the berries of the holly to a considerable extent, as shown by
the seeds found in the stomachs. It is moreover a remarkable fact

that the wild fruits upon which the birds feed largely are those which
man neither gathers for his own use nor adopts for cultivation.
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THE BLTJEBIKD.

(^Sialia sialis, )

The common and familiar bluebird (fig. 22) is an inhabitant of all the
States east of the Eocky Mountains from the Gulf of Mexico north-
ward into Canada. It winters as far north as southern Illinois, in the
Mississippi Valley, and Pennsylvania in the east; in spring it is one
of the first migrants to arrive in the Northern States, and is always
welcomed as an indication of the final breaking up of winter. It fre-

quents orchards and gardens, where it builds its nest in hollow trees,

or takes advantage of a nesting box provided by the enterprising
farmer's boy.

So far as known, this bird has not been accused of stealing fruit or
of preying upon any crops. An examination of 205 stomachs showed

Fig. 22.—Bluebird.

that 76 per cent of the food consists of insects and their allies, while

the other 24 per cent is made up of various vegetable substances, found

mostly in stomachs taken in winter. Beetles constitute 28 per cent of

the whole food, grasshoppers 22, caterpillars 11, and various insects,

including quite a number of spiders, comprise the remainder of the

insect diet. All these are more or less harmful, except a few preda-

ceous beetles, which amount to 8 per cent, but in view of the large

consumption of grasshoppers and caterpillars, we can at least condone
this offense, if such it may be called. The destruction of grasshoppers

is very noticeable in the months of August and September, when these

insects form more than 60 per cent of the diet.

It is evident that in the selection of its food the bluebird is governed

more by abundance than by choice. Predaceous beetles are eaten in
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spring, as they are among the first insects to appear; but in early sum-

mer caterpillars form an important part of the diet, and are replaced a

little later by grasshoppers. Beetles are eaten at all times, except when

grasshoppers are more easily obtained.

So far as its vegetable food is concerned, the bluebird is positively

harmless. The ouly trace of any useful product in the stomachs con-

sisted of a few blackberry seeds, and even these more probably belonged

to wild than cultivated varieties. Following is a list of the various

seeds which were found: Blackberry, chokeberry, juiiiperberry, poke,

berry, partridgeberry, greenbriar, Virginia creeper, bittersweet, holly,

strawberry bush, false spikenard, wild sarsaparilla, sumac (several

species), rose haws, sorrel, ragweed, grass, and asparagus. This list

shows how little the bluebird depends upon the farm or garden to sup-

ply its needs, and indicates that by encouraging the growth of some of

these plants, many of which are highly ornamental, the bird can be

induced to make its home on the premises.

Bluebirds are so well known that it seems unnecessary to urge any-

thing more in their favor; but in view of the fact that large numbers
were destroyed during the severe storm of 1895, more than ordinary

vigilance should be exercised in protecting them until they have

regained their normal abundance.
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CUCKOOS AND SHRIKES IN THEIR RELATION TO
AGRICULTURE.

THE FOOD OF CUCKOOS.
By V. E. L. Beal, B. ,S.

(tEnbral notes.

Cuckoos are quiet and rather shy birds. While they do not avoid
the haunts of man, they nevertheless have a way of concealing them-

^7

Fig. 1.—Tellow-liined cuckoo.

selves in foliage, seldom alighting on naked branches or in exposed
places, and hence are not often seen. Their favorite resorts are open
groves or woods, the edges of forests, orchards, and clumps of trees or

shrubs. They often visit shade trees about houses, and are frequently

heard in the trees along village streets or even in city parks. In many
parts of the country they are known as 'Eain Crows' or ' Kow-kows,'
the syllables how-lcow being an imitation of their notes.

The cuckoo's nest is usually built in bushes or small trees at no great

height from the ground, and is a flimsy affair, composed of a few sticks,

forming a mere platform for the eggs, which vary in number from two
7
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to four. The European cuckoo, like our cowbird, lays its eggs in the

nests of other birds; a reprehensible habit not shared by its American

cousin, although occasional instances of such parasitism have been

observed. Our cuckoos do not ostensibly rear more than one brood in

a season, but they frequently lay their eggs at intervals, so that the

young hatch successively, the later eggs being incubated in part by the

young.

Three species and two subspecies occur in the United States. Of

these, one species and one subspecies are restricted almost entirely to

the southern coast of Florida, and are properly West Indian birds.

The others occupy practically the whole country, except the plains and

deserts, though in winter tliey are found in the extreme southern part

only. The yellow-billed cuckoo (Gocci/~un amerivanus) breeds from the

Gulf of Mexico to southern Canada; the black-billed ( Ooccy^MS eryth-

rophthalmus) ranges still farther north. The northward migration does

not begin until spring is well advanced, and is usually completed by
the end of May. Most of the birds leave the Northern States in

August, but some linger through September aud even into October.

From an economic standpoint cuckoos rank among our most useful

birds. Their habit of remaining concealed in foliage suggests, and
close observation proves, that their diet (.ousists for the most part of

insects—very largely caterpillars—found on trees and shrubs.

EXAMINATION OF .STOMACHS.

In the laboratory of the Biological Survey 109 stomachs of the yellow-

billed and 46 of the black-billed cuckoo were exainined. All were taken
between May and October, inclusive, except one of the yellow-billed

collected in Texas in January. These stomachs were obtained in

twenty States, the District of Columbia, and Canada, and were fairly

distributed over the country from Louisiana and Texas to Canada, and
from Massachusetts to Kansas and Nebraska. A greater number would
have been desirable, but the contents of those examined were so uni-

form that it seems fair to infer that they give a reasonably accurate
idea of the general food of the species. It has been deemed best to
treat the two species together, since they prove to be very much alike
in diet. The greatest ditleience is that the yellow-billed cuckoo eats
more beetles (Cole(jptera) aiid fewer bugs (Hemiptera). The seasonal
variation in diet is much less than in most birds. Of the 155 stomachs
of both species examined, only one contained any vegetable food,
and this only two berries of the wild rough-leaved cornel {Cornus
asperi/olia). One other stomach contained a bit of rubbish, probably
taken accidentally with soiin^ insect. Drs. 0. Hart Merriam and A. K.
Fisher have seen the yellow-billed species feeding on mulberries in
Westchester County, N. Y.,' aud Dr. 11. I[. Warren found 'berries' in

1 Aniiiuil Jfuiioi't, U. S. Dcpt. Agriculture for 1890, p. 285, 1891.
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one of the nine stomachs examined by himJ These observations show
that cuckoos do at times eat fruit, but the results of our investigation
indicate that it is not their usual habit.

The insect food of cuckoos consists of beetles, grasshoppers, cicadas,

bugs, ants, wasps, flies, caterpillars, and spiders, of which grasshoppers
and caterpillars constitute more than three-fourths. The great majority
of the insects found in the stomachs were harmful kinds. Caterpillars,

katydids, and tree crickets are exactly the prey that cuckoos might
be expected to secure from their peculiar method of hunting in foliage,

while the large numbers of grasshoppers eaten furnish additional proof
of the fact so often illustrated that birds are particularly fond of grass-

hoppers, and that species not naturally ground feeders become so

during the grasshopper season.

It is a matter of common observation that cuckoos feed largely on
caterpillars, and stomach investigations not only confirm this but show
that unlike most other birds they eat freely of hairy and bristly species.

Nearly half of the cuckoo's food was found to be caterpillars. An
attempt was made to obtain an approximate idea of the actual number
in the stomachs by counting the heads and jaws, but in many cases

this was nearly impossible, as many of the insects were very young and
the jaws consequently minute. The result of this estimate, however,

showed that no less than 2,771 caterpillars were contained in 129

stomachs, or an average of more than 21 in each. If the whole num-
ber of stomachs (155) is considered, the average is reduced to 18, and
it is absolutely certain that this is much below the actual number.

During May and June, when tent caterpillars are defoliating the fruit

trees, these insects constitute half of the cuckoo's food. When cuckoos

visit the nests of the tent caterpillars they apparently eat as many of

the occupants as possible. Most of the stomachs that contained the

larvse at all were filled with them, some having more than 100 indi-

viduals. Mr. Otto Lugger, formerly of the Department of Agricul-

ture, examined one stomach which was so full that he concluded that

the bird had devoured the whole colony, as there were several hun-

dreds of these hairy caterpillars.

Perhaps the most curious insects found in the cuckoo stomachs were

the larvte of the lo moth. These caterpillars are thickly covered

along the back and sides with spines growing from tubercles, which

are not only very sharp but poisonous, and sting the hand quite

severely when carelessly touched. Nevertheless, they were found in

five stomachs, one of which contained seven, another three, and the

others one each.

It is noticeable that the larvte of moths, particularly hawk-moths

(8phi7igidw), are eaten much oftener than those of butterflies. Whether

this comes from preference and selection on the part of the bird or

from the greater abundance and more conspicuous habits of the insects

' Birds of Pennsylvauia, 2d ed., p. 161, 1890.
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still remains to be determined. As to the kinds of caterpillars eaten,

it may be said that the hairy and spiny species far outnumber the

smooth, but this may be due either to the greater abundance of the

hairy ones or to the bird's preference.

This diet of hairy caterpillars has a curious effect upon the birds'

stomachs. A cuckoo's stomach, unlike that of seed-eating species, has

only a thin muscular coat on the outside, and the usual smooth lining

is almost entirely devoid of rugtb or folds so characteristic of the

stomachs of many birds. This inner layer is almost always found

pierced by at least a few caterpillar hairs; often by so many as to be

completely furred and the membrane itself almost entirely concealed.

Incidentally this hairy lining affords an excellent means of determining

the motion of the food during digestion. If a stomach is divided in the

plane of its two greater diameters the hairs on each half will be found

brushed around a center like the nap on the top of a silk hat, indicating

that the whole mass of food revolves in this plane. It may also be

noticed that the skins of caterpillars taken from the stomachs of birds

are always twisted like a cord or rope, and often require considerable

untwisting before their characters can be determined.

In a review of the food of cuckoos the most striking point is the

great number of caterpillars or lepidopterous larva^ which enter into

the year's diet. These insects are crude feeders, eating immense quan-

tities of vegetable tissue, and are usually so distended with it that the

amount of real nutrition in any one of tbem must be small. In fact,

stomachs of birds that have eaten largely of caterpillars always show
a quantity of this finely cut vegetable matter derived from.the insects'

stomachs. As digestion in birds is rapid it would seem necessary to

fill the stomach several times a day with such quickly digested and
slightly nutritious food as this, while the number of caterpillars found
in a stomach at any one time probably represents but a small portion

of the actual daily consumption. From these considerations it appears
that cuckoos must eat an enormous number of larvie in the course of a
season. If the contents of all the stomachs examined are regarded as

so many daily meals of the same bird, then the result indicates that
the bird has eaten !2,771 caterpillars in 155 consecutive days, at the
rate of only one meal each day, and some days not eating any. Now,
155 days is about the length of time that cuckoos remain in their

summer range; moreover, as indicated above, one cuckoo must eat sev-

eral meals a day, so this number (2,771) probably falls far short of
the actual number of caterpillars devoured by each cuckoo during the
season.

In view of such considerations it seems hardly possible to overesti-
mate the value of the cuckoo's work. All caterpillars are harmful,
many of them are pests, and any of them are likely to become so. The
common tent caterpillar formerly fed upon the wild cherry, but has
now turned its attention principally to apple trees, sometimes com-
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pletely defoliating them. What this caterpillar has done, many others
may do. In the cuckoos we probably have one of nature's most effi-

cient checks on the increase of these harmful species. It is said that
hairy caterpillars are protected by their coats from the attacks of
the ichneumon flies; if this be true, the work of the cuckoos in
destroying the hairy species is complementary to that of the ichneu-
mons, which help to destroy the smooth-coated caterpillars. Consider-
ing the number of grasshoppers, locusts, and other insects that cuckoos
eat in addition to caterpillars, it is evident that from an economic point
of view these birds are two of our most valuable species, and as they
have not been convicted of doing any harm, they should be protected
and encouraged in every possible way.
Besides insects proper, a number of spiders were found in the

stomachs examined, most of them the long legged kinds commonly
known as 'daddy longlegs' or harvestmen (Phalangidce). One
stomach contained seven, the mass of tangled legs looking like a bunch
of coarse hair. When we consider the disgusting odor of these spiders,

their long legs, and the fact that their bodies have the texture of sand-

paper, we are again forcibly reminded that tastes differ. But the most
remarkable thing which the cuckoos had eaten was a small tree frog

[Hyla] which had been swallowed whole

!

In view of Audubon's accusation that the yellow-billed cuckoo sucks

the eggs of other birds, it may be said that eggshells were found in

several stomachs taken in July and August, but only in very small

quantities—no more than found in the stomachs of nearly every species

that has been examined. It is probable that these were merely empty
shells eaten for the sake of the lime they contained. It may be added
that one stomach disclosed a snail shell, which was probably taken for

the same purpose. A number of stomachs contained each from one to

three bits of gravel, but why the stones were swallowed was not appar-

ent. Cuckoos do not eat hard seeds, and even if they did their stomachs

are not muscular enough to act as a mill for grinding, as are those of

gallinaceous and fringilline birds.

GENERAL INSECT .POOD OP CUCKOOS.

The beetles found in the stomachs belong to several families, no one of

which forms any important percentage of the total food. The stomach

taken in Texas in January contained 17 percent of beetles belonging

to Ave different families, all harmful. Beetles constitute 1 4 percent of

the food in May, but later in the season decrease, and after July practi-

cally disappear. The useful Carabidcc are rarely eaten, which is easily

explained by the fact that they live on the ground, while the cuckoos

feed mainly in trees. One bird, however, had eaten a specimen of Calo-

soma scrutator, one of the largest and most predatory of these beetles,
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wbicli, it may be added, is one of the most disgusting in odor. This

was probably the most useful insect that the birds had eaten. 'Scara-

hnidw were somewhat more numerous than other beetles. The most

noticeable of these was the goldsmith beetle (Gotalpa lanigera), which

was found in .'? instances—6 specimens in one stomach and 3 in each

of the others. Two stomachs contHiued each 2 specimens of the

Colorado potato beetle [Doryphora 10-Uneata). Elateridce, Buprestidw,

Tenebrionidce, Geramhycidce, Lampyridw, and a few Bhynchophora, or

snout beetles, were also found. Among the latter was 1 specimen of

the rice v/eevil {Galandra oryzw). Altogether beetles constitute a little

more than 6 percent of the year's food.

BDGS (HBMIPTERA).

Hemiptera, or bugs, are represented by cicadas, pentatomids, and a

few others. The great bulk is made up of cicadas, or dog-day harvest

flies, which seem to be a favorite article of food, as no less than 5 were

found in one stomach and 4 in another. Stink-bugs {Pentatomidce)

were found in quite a number of stomachs, but not in large quantities.

A few assassin bugs {Rt'dnmid(v) were also detected. No Hemiptera

were contained in the stomachs collected in January, but in the May

stomachs they amount to V2 percent, and do not vary much until

after August, when they begin to disappear. They amount to about

6J percent of the food of the year.

GRASSHOPPERS (ORTHOPTERA).

The Orthoptera eaten by the cuckoos consist of common grass-

hoppers, katydids, and tree wickets. The common grasshoppers are

evidently favorites, as is the ease with so many other birds. Several

stomachs contained from 10 to 20 of these insects—a good meal for so

small a bird. Katydids and their eggs were found in many stomachs,

and often several individuals in a single stomach. The snowy tree

cricket {(Ecanthus nirrus) is another insect that would seem naturally

to fall in their way, and which their stomachs prove that they often

eat. Orthoptera collectively were found in 86 of the 155 stomachs
examined, and constitute about .'.() percent of the year's food. Begin-
ning with about 3 percent in May, they increase, to over 43 percent in

July, and do not fall much below this point during the remainder of

the year.

CATERPILLARS.

Nearly half of the yearly food (48.5 percent) consists of caterpillars,
which were found in 1-9, or 83 percent, of the 155 stomachs examined.
The stomach taken in January contained 15 percent; in May the per-
centage rose to GO; in July and August it fell off a little to make room
tor grasshoppers, and in September ri'a,ched the maximum of 75.
One of the most conspicuous and interesting of these larvie is the
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common tent caterpillar (Glisiocampa americana), which was recognized

in 17 stomachs, and was almost certainly contained in many more,

though the remains were too fragmentary for positive identification.

When it is considered that this species can be obtained only during
May and June and that only 50 stomachs were collected in these

months, it will be seen that more than one-third of all the birds that

could get these insects had eaten them. Though the remains in many
stomachs could not be identified with certainty, there is no reasonable

doubt that these caterpillars constitute at least half of all the food

during this period.

Another caterpillar which appears very frequently in the cuckoo's

diet is the destructive fall web-worm [Myphantria cunea). In one
stomach 217 heads of this insect were counted, and the fragments of

others indicated that 250 would be nearer the correct number. The
larvae of the white-marked tussock moth {Orgyia leucostigma) are also

frequently eaten. One stomach contained remains of a number of

army worms {Leucania unipuncta), but as these caterpillars feed upon
grass, grain, and other plants that grow in the open, they do not nat-

urally fall in the way of cuckoos. It is probably that army worms
would be more extensively eaten if the fields infested with them were
in the immediate vicinity of woods. Besides eating caterpillars of

ordinary size, cuckoos often indulge in a meal of the larvae of the larger

moths and hawk moths. Of the latter, Protoparce Carolina and Beilephila

imeato were found in several stomachs. In fact, sphingid larvse appear

to be favorites, and make up a large proportion of the hairless cater-

pillars eaten. Giant silkworms were represented by one larva of Telea

polypJiemus, the lo moth [HypercMria io) by 13 larvae, and royal moths
by 1 of Hades imperialis, each as large as a man's finger. Only 3

butterfly larvae were identified, one the black spiny larva of Vanessa

antiopa, another the well-known Limenitis disippus, the third the larva

of a skipper, Eudamus tityrus. While cuckoos eat many larvae of Lepi-

doptera, remains of the adult insects were found only once. In this

case the stomach contained the heads of several small moths of the

Arctiidce, a family whose larvae are hairy.

MISCELLANEOUS INSECTS.

A little more than 5 percent of the food is made up of miscellaneous

insects, consisting of Diptera, Hymenoptera, and a few others. Tipu-

hds, or crane flies, constitute the greater part of the Diptera; they are

found in quite a number of stomachs, but do not amount to much in

bulk. Among the Hymenoptera, the most interesting, as well as those

most frequently found, are larvae of sawflies {Tenthredinidm). These so

closely resemble caterpillars that entomologists call them ' false cater-

pillars'; and it seems probable that this resemblance explains why the

cuckoo eats them. They do not, however, appear distasteful, for one

bird had eaten over 60. Larvae of our largest species of sawfly
(
Cimhex
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americana) were found in several stomachs. Ants, too, are frequently

eaten; probably captured when crawling over leaves or branches

—

possibly when tending their dairies of plant lice. One stomach from

western Pennsylvania, taken on June 2, contained, among other insects,

2 curious heads of ants, which were identified by Mr. Pergande, of the

Division of Entomology, as belonging to the genus Gryptocarus. This

genus is not known from the United States, but is abundant in Mexico

and the West Indies. The bird was probably a late migrant. A few

other Hymenoptera were found, among them a specimen of that curious

long-bodied creature, Pelecinus polyturator. In the stomachs examined

a few dragon flies were detected, but not enough to constitute a per-

ceptible percentage. There were also some spiders, mainly Phalangidce.

As a matter of interest to the entomologist, as well as the orni-

thologist, a list of insects identified in the cuckoos' stomachs is

appended

:

INSECTS IDENTIFIED IN THE STOMACHS OF CUCKOOS.

CoUoptera

:

Calosoma scrutator.

Laclinosterna sp.

Osmoderma op.

Cotalpa lanigera.

Gnorimus maciilosus.

Euphoria nielancholica.

Diclielonycha ap.

Lucanus sp.

Sandalus petrophya.

Lina scripta.

Disonycha alibreviata.

Chrysomela scalaris.

Doryphora 10-lineata.

Romaleum atomarium.

Prionus sp.

Leptura sp.

Bnprestis sp.

Chauliognathus sp.

Phytonomus uigrirostris.

Tyloderma fereum.

Pissodes sp.

Calaiidra oryzfi'.

Cratoparis limatus.

Memiptera

:

Brochyrueiia sp.

Eusf-liistus sp.

Neziiia hilaris.

Cicada pruinosa.

Cicada tibicen.

Orthoptd'a

:

ffidipoda sp.

Pezotcttix Hp.

CeutliopUilus sp.

CEoanthus nivous.

Lejndoptera :

Anisota sanatoria.

Aiiisota virginiensis.

Alypia octomacnlata.

Aoronycta americana.

Hypercbiria io.

Eacles imperialis.

Clisiotampa americana.

Cerura sp.

Dataua ministra.

Dataua ooutracta.

Dryocampa rubicunda.

Deilepbila lineata.

Eudryas unio.

Edema albifrons.

Heterocampa manteo.
Hyphantria cunea.

Leuoania miipuncta'.

Nadata gibbosa.

Notodonta sp.

Orgyia lencostigma.

Psychomorpha epimonis.

Smerintbus sp.

Protoparco Carolina.

Spilosoma virginica.

Telea polypbemus.
Eiidamns tityrns.

Vanessa autiopa.

Limenitis disippus.

Tlymeixiplera

:

Pelecinus polyturator.

Lophyrns sp.

('iiiibex americana.

Camponotus sp.

Gryptocarus sp.



THE FOOD OF SHRIKES.

By Sylvester D. Judd, Ph. D.

HABITS OF SHRIKES.

Two species of shrikes inhabit North America. One, the loggerhead

shrike {Lanius ludovicianus et subspec), is a permanent resident in the

United States; the other, the butcherbird (Lanius borealis), visits us

from the north in winter. Either might be mistaken for a mocking bird,

but upon close inspection is seen to have the hooked beak of a hawk;
instead of possessing talons, however, it has weak and slender feet,

thus combining characters of a bird of prey with those of a song bird.

During cold weather the shrike in wait for prey takes his stand on

some high perch that commands a wide view. In this position he

watches, ready to pounce on the first bird that twitters in the briers,

or mouse that rustles in the grass. When the quarry has been secured,

it is carried to a sharp twig or thorn and spitted, and then the hunter,

ever eager to satisfy his desire for the chase, goes off to the hedgerows

to search for more game. In Germany it is said that a closely allied

species daily kills and impales nine victims, from which belief came the

common name ^ Neuntodter'' or Ninekiller. It is well known that the

shrike kills and hangs up in his shambles more than he can utilize. But

this apparently wanton slaughter may often be the salvation of many a

shrike whose hunt over snow-covered fields has yielded no return.

This habit of impaling its prey is well described by Mr. Benjamin

Mortimer who, in writing from Orange, Fla., says

:

In March, 1889, two instances of the loggerhead shrike's killing smaller birds

came under my notice. In both cases the victim was a grasshopper sparrow,

although birds of this species were few and scattered at that time, while the

savanna sparrow was very abundant. The sparrows were impaled by the neck upon

orange thorns, and there were no wounds on any other part of the body.

This bird (the shrike) impales its prey not only when it wishes to preserve it, but

also when it intends to devour it immediately, and the long slivers on fresh pine

stumps are commonly selected for the purpose wherever they can be found. The

bird flies to a stump with its victim, usually a beetle, and forces it upon a sliver,

just behind the thorax, thus having a convenient place to stand and a convenient

fork to hold the morsel while he breaks open the hard shell and eats the softer parts.

The same stump is resorted to many times by the same bird, so that it is common to

find quantities of the legs and wing cases of beetles about these curious dining

tables.
15
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The habit of killing small animals and hanging up their bodies has

given the shrike the appropriate generic name Lanius, which means

'butcher.' The name 'Butcherbird' is more properly applied to the

larger northern bird, while to the smaller and more southerly species

the title ' Loggerhead' shrike is given.

Diflerent diets affect in time the structure of an animal. Special

parts are developed for procuring and digesting food. But the role

that food habits play in the production of such variations has not yet

been fully worked out. All structures are necessarily developed and

maintained in direct relation to function. Shrikes have special struc-

tures suited to their peculiar feeding habits. So long as the northern

shrike or butcherbird is restricted to an animal diet, because of the

relative scarcity of insects at the North during most of the year, it

must be more of a meat eater than its southern cousin, the loggerhead.

The struggle for existence in the North is so keen that the butcher-

bird, during cold weather, must hold itself in readiness to fly at the

first bird or mouse that is sighted.

The food habits of the shrikes, so far as determined from the exami-

nation of 155 stomachs, collected during every mouth of the year, from

Saskatchewan to Florida and from the Atlantic to the Pacific, are very

similar to those of the sparrow hawk; that is to say, the food con-

sists of mice, small birds, and insects, the latter mainly grasshoppers.

Both birds are much less insectivorous in cold than in warm weather

—

the oncoming of winter and consequent increasing scarcity of insects

necessitating a change in food.

In discussing the insectivorous habits of the shrike, it is hardly nec-

essary to state that the destruction of grasshoppers is a great service

to the farmer. The shrike also devours a large number of beetles, and

often eats caterpillars, wasps, aud spiders. Since it takes practically

no vegetable food, it can not injure crops, unless indirectly, by killing

birds and insects that prey upon iusect pests. The birds selected,

however, are for the most part seed eaters aud consequently less valu-

able than the insectivorous kinds ; and if it be granted that the harm
done by the destruction of one of these birds is counterbalanced by
the killing of one mouse, then it follows that the harm done by the

shrike in killing birds is completely offset. Furthermore, the attacks

of the shrike are often directed against the English sparrow, now so

obnoxious in many parts of the United States. Goncerniug the insect

food, it may be safely stated that the percentage of noxious grass-

hoppers is four times as great as that of the useful ground beetles.

In considering the relation of the shrikes to agriculture, it must be

remembered that one inhabits a fertile country Avhere cultivation yields

heavy crops, while the other lives in a northern region where agricul-

ture amounts to very little. Therefore, the good or harm done by the
nortliern butcherbird must be mainly accomiilished when it migrates
south into the United States. From the present limited investigation, it
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appears that the beneflcial qualities of both shrikes outweigh the injuri-

ous. Furthermore, it is probable that when it is possible to study the
summer food habits of the butcherbird, this species, like its southern
relative, the loggerhead, will be found to be a destroyer of quantities
of grasshoppers and other noxious insects.

NORTHERN SHRIKE OR BTJTOHERBIRD.

The northern shrike is a bird of the Hudsoniau zone, breeding from
Labrador to Alaska, and visiting the United States in winter only,

when its food supply fails at the North. During its winter sojourn it

renders a threefold service by killing grasshoppers, English sparrows,
and mice. The birds and mice together amount to 60 percent, and
insects to 40 percent, of the food from October to April. Grass-

hoppers constitute one-fourth of the food, and are equal to twice the
combined amounts of beetles aud caterpillars.

Apparently no mineral or vegetable matter is intentionally swallowed.

Indeed, its exclusively animal diet makes it, practically, a bird of prey,

and therefore we must consider what animals it destroys.

BIRDS BATEN BY THE BUTCHHKBIRD.

The Chippewa Indians call this shrike 'big cannibal bird,' and sev-

eral instances of cannibalism are recorded. In one case a hungry
butcherbird pounced upon and carried off his companion, which had
been shot and laid on the top of a log cabin. The butcherbird, when
impelled by extreme hunger, becomes very bold, aud has been known
to enter a room aud decapitate a caged canary.

In the stomachs of the 67 butcherbirds examined 28 species of seed-

eating birds were found. Of these 3 were tree sparrows, 6 juncos, and
7 English sparrows; the others could not be named with certainty.

The tree sparrows and juncos were found in shrikes that had been

taken in rural districts. On the other hand, English sparrows were

found only in stomachs of birds that had been collected in cities.

In speaking of the enemies of the English sparrow, Prof. W. B,

Barrows says:

Probably the most useful bird in this respect is the uorthern shrike (Lanius iore-

alis), which visits most of our northern cities in winter and feeds freely on the

sparrow. At one time this shrike became so abundant on the Common and public

parks in Boston that it threatened to destroy all the sparrows, but the shortsighted

authorities kept a man busy shooting the shrikes, until several dozen had been

killed, and the useless sparrows were considered safe.

It is to be hoped that in other cities this enemy of the sparrow will

be protected instead of persecuted. If there were C butcherbirds in

each of 20 New England cities, and each butcherbird killed 1 sparrow

a day for the three winter months, the result would be a removal of

10,800 sparrows. Since 2 sparrows could raise under favorable condi-

tions four broods of 5 each, the increase would be tenfold, so that those

3225—No. 9 2
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destroyed by the butcherbirds, if allowed to live, would have amounted

at the end of the first year to 118,800, and at the end of the second year

to 1,306,800 individuals. The shrike is at work every winter in the

cities of the northern tier of Slates, killing the sparrows which tend to

increase until they become so abundant that more are obliged to resort

to the country for food. In a number of instances where English spar-

rows had been devoured, their stomachs, containing seeds and gravel,

were found within the butcherbirds' stomachs. A golden-crowned

kinglet's stomach also was detected, filled with fragments of a beetle

and scores of tiny gnats. Mr. Frank M. Drew, in an article entitled

'Field Notes on the Birds of San Juan County, Colorado' (Bull. Nutt.

Ornith. Club, vol. 6, p. 89), says that this shrike lives by foraging on

little troops of titmice. Dr. G. S. Agersborg, of South Dakota, states

(The Auk, vol. 7, p. 279) that it seems to follow the wake of the tree

sparrows (Spisella monticola), and leaves in the spring at the same time

they do. Prof. F. E. L. Beal while at Ames, Iowa, noted the butcher-

bird attacking birds only once, although he had time and again recorded

their killing mice. In this exceptional case the victim was a downy
woodpecker {Dryohates puhescens) which the shrike had hung in a crotch

while devouring the brains. The most remarkable account of the

butcherbird's not molesting birds also comes from Professor Beal at

the same station. A shrike was perched on a telegraph wire above
a rank weed patch which was all a-twitter with hundreds of native

sparrows. Every now and then the shrike would leave the wire to

scour the prairie, apparently hunting for mice, and then return to his

perch. He paid no attention to the sparrows, and they showed no
signs of apprehension.

Following is a list of birds that the butcherbird has been known to

kill:

Chickadee {I'ariis airicapillm).^

Bush tit {Pmltriparus).

English sparrow {Passer domesticus).-

Tree sparrow {Spizella monticola):^

Snowflake {Plectrophenax virdHs).

Downy woodpecker (Dryobates piibesoens).

Vireo {Vireo sp.).
*

Junco {Junco liyemalis).-

Kinglet (Segiilus satrapa).''

Field sparrow {Spizella pusilla):'

Goldfinch {Sphms iristis).^

Siskin {Spinus piniin):-

Yellow-rumped warbler {Deiidroica corunala):-
Mourning dove {Zciiaiihira viaoroiira).

Cardinal {Cardinalis oardinalis).

Longspur (CaleariiiH):'

Sliore lark ((Hacorin):'

' ^^' J- Uwight, jr. . Identified in the laboratory.
' Ornithologist and ( )ologi8t.
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MAMMALS EATEN BY THE BUTCHERBIRD.

The stomacti of a shrike that has recently eaten a mouse is found to

be filled with a large ball of fur, with bones in tbe center. It is impos-

sible for these large masses to pass through the small intestine, there-

fore they are expelled through the mouth. A number of birds, includ-

ing the European slirike (Lanius excubitor), are known to disgorge

pellets after the manner of birds of prey.

Mice were found in one-third of the stomachs examined, constituting

one-fourth of the food, and were eaten most frequently in March. Of
these mice 15 were identified as follows: 1 white- footed mouse [Vero-

mysGus), 1 harvest mouse (Reithrodontomys), and 8 meadow mice

jMicrotus). This last mouse is the one that oftenest falls a victim to

hawks and owls. Mr. William Brewster, of Cambridge, Mass., states

in The Auk (Vol. XI, p. 329) that he saw a shrike seize a large meadow
mouse by the back, drag it across the snow, and then drop it. The

mouse, instead of trying to escape, sprang at the shrike and drove it

back several feet. Finally the bird, by several well-nimed passes, suc-

ceeded in intimidating the mouse, and then, as the latter turned to run

away, caught it by the neck and worried it to death, as a terrier would

a rat. The mouse was afterwards borne off in the shrike's claws and

fixed in the fork of a tree. Meadow mice, besides consuming grass and

grain, also girdle fruit trees, and the house mouse, in addition to wast-

ing corn in the granary, wantonly destroys grain standing in the shock.

Dr. B. A. Mearus, United States Army, states in a letter that shrikes

in Minnesota during March live exclusively upon meadow mice (Micro-

tw), and Mr. W. L. Scott (The Auk, Vol. I, p. 158) cites an instance

in which a butcherbird was caught in the act of giving chase to a

chipmunk (Tamias striatus).

Carrion is sometimes eaten. Prof. P. E, L. Beal, while at Ames, Iowa,

in January, 1880, saw a butcherbird fly over the brown frozen prairiie

to a carcass of a cow, where it lit on one of the ribs and greedily tore

off shreds of the flesh.

INSECTS EATEN BY THE BUTCHERBIRD.

Active insects are much more liable than sluggish ones to fall victims

to the butcherbird, because objects which at rest can not be discrim-

inated are instantly seen when moving. Thus it happens that flying

grasshoppers and running beetles form a large proportion of the food

of this bird. Grasshoppers and crickets [Orthoptera), which are eaten

during every month from October to April, form 24 percent of the total

volume of food, and for October and November together these insect

pests form more than half of the food. Compared with Orthoptera, the

beetles (Goleoptera) eaten are of minor importance, amounting to only

6 percent of the food. More than half these beetles belong to the

family Carabidce, the members of which prey upon insect pests. Cater-
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pillars were contained in one-flfth of the stomachs examined, and during

the months of Jauuary and February amount to 8 percent of the vol-

ume of the stomach contents. Dr. A. K. Fisher collected in March

two stomachs that were full of caterpillars. Even the bristly Isabella

caterpillar is eaten, an object apparently as edible as a chestnut bur.

Cutworms were found in several instances, but moths were seldom met

with. Ants, wasps, flies, and thousand legs are sometimes eaten, and

spiders constitute 3 percent of the food ; but bugs {Hemiptera) were not

detected during our laboratory investigations, though a cicada sup-

posed to have been impaled by a shrike was found by Mrs. Musick, at

Mount Oarmel, Mo.

Important as is the study of the food of nestlings, it must, for

lack of material, rest on the work of other writers. Audubon states

that caterpillars, other insects and spiders, together with small fruits,

form the first food of young butcherbirds. It seems odd that a bird

which eats no fruit itself should feed its young ou berries. The log-

gerhead shrike, as far as my investigation shows, neither takes vege-

table food nor gives it to its young; and furthermore, our fruit-eating

birds, so far as known, never begin by feeding their young on fruit.

The present investigation shows that beneficial birds form less than

one-fourth of the food of the butcherbird. It also shows that the

butcherbird, in addition to being an enemy of mice, is a potent check

on the English sparrow, and on several insect pests. One-fourth of

its food is mice; another fourth grasshoppers; a third fourth consists

of native sparrows and predaceous beetles and spiders, while the

remainder is made up of English sparrows and species of insects, most

of which are noxious.

THE LOGGERHEAD SHRIKE.

The geographic races of the loggerhead shrike have almost identi-

cal habits, and consequently will be considered together. During
the breeding season the loggerhead, the southern representative of the

butcherbird, inhabits the United States, northern Mexico, and the

southern part of the interior of Canada. It is smaller and differs lu

minor details of color: the lower mandible is black, while that of the

butcherbird is yellowisli; and the black bars ou the side of the head
meet across the forehead, but fail to do so in the butcherbird. In fall

the loggerheiids wander southward, but in spring they return to their

breeding grounds and nest in thorny shrubs.

BIRDS EATEN BY THE LOGGERHEAD.

Only 7 birds were found in the HS loggerhead stomachs examined.
One of these was an English sparrow, another a tree sparrow, and
most of the others, which were not specifically identified, were also

s<'(id eating birds.
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Following is a list of birds reported to have been killed by the
loggerhead

:

English sparrow (Passer domesticus).

Tree sparrow (Spizella monticola).

Yellow-winged sparrow {Ammodramus savannarum passei-inus).

Song sparrow (Melospisa fasciata).

Western chipping sparrow (Sphella socialis ari^once).'

White-throated sparrow {Zonotnchia alMcollis):-

Young chicken.

3

Canary (Serinus canarius).*

Chimney Swift (ChaUira pelagica).''

Ground dove (ColumUgallina passerina terrestris).

Bell's -vireo (Vireo lelli).^

Snow bunting (Plectrophenax nivalis).^

Blue-gray gnatcatcher {Polioptila cwrulea).^

UrAMMALS KATEN BY THS; LOGGERHEAD.

From the laboratory investigation there is no evidence to show that

shrews are eaten, but Mr. Robert Ridgway has seen shrews that had
beeu impaled by the loggerhead. Mice are often found in stomachs of
birds killed in winter, at which season they form 50 percent, and for the
whole year 16 percent, of the food. The pretty white-footed mice are

favorites. Bones, skin, and two tails of this mouse were taken from
one stomach. The loggerhead is a good mouser during cold weather,

but owing to its weaker bill is not so successful as the butcherbird in

its battles with the large meadow mice.

Cases have been recorded where loggerheads ate carrion. 3Ir.

William Lloyd, in an article entitled 'Birds of Tom Green and Concho
couaties, Texas' (The Auk, Vol. IV, 1887, p. 295), states that in the

severe January of 1884 he found a loggerhead shrike so gorged from
feeding on a dead sheep that it could not fly.

OTHER VERTEBRATES EATEN BY THE LOGGERHEAD.

Lizards were found in 6 of the 9 stomachs collected south of the lat-

itude of Nashville, Tenn. One of the lizards was the so-called chame-

leon {Anolis principalis). Snakes, flsh, and frogs are occasionally eaten.

Oil this subject Mr. H. G. Gedney writes: * * * "I have often seen

them (loggerheads) return to lizards and tree toads which they had
impaled * * *. i saw a loggerhead attack a snake of the genus Lepto-

pMs, nearly two feet long, and after a sharp contest succeed in dis-

patching it." It is not at all uncommon for loggerliead shrikes to kill

snakes. In The Osprey for April, 1897, is a picture of an impaled

garter snake {JiJutwnia sirtalis) beside a loggerhead's nest, and several

observers have told me that they attack snakes and impale their

bodies. Prof. W. G. Johnson, of the Maryland Agricultural College,

'William Lloyd. ^ Florida Dispatch. ^ W. H. Collins.

^ William Palmer. Robert Ridgway.
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has observed the loggerhead impale snakes on a barbed-wire fence.

At times loggerheads feed upon fish. The stomach of a bird killed iu

Utah on a cold winter's day contained nothing but minnow's bones;

and Bachman speaks of the shrike's impaling fish that have been left

by fishermen.

INSECTS EATBN BY THE LOGGERHEAD.

The larger part of the insect food of this shrike consists of Orthoptera

(grasshoppers and crickets), and the remainder is principally beetles.

In summer, when grasshoppers are abundant, tlie loggerhead does not

seem to attack birds. The fact that in time of plenty more insects are

killed and impaled than can be utilized indicates that the percentage

of these pests destroyed is much greater than the laboratory examina-

tions show. The same statement would not hold good in the case of

the destruction of birds, because during cold weather when birds are

killed there is a scarcity of food, and all the spoils of the chase are

probably utilized. Grasshoppers and crickets were found in three-

fourths of the stomachs examined, and 14 of the 88 shrikes had fed

exclusively upon these pests. Most of the Orthoptera eaten are grass-

hoppers, though some crickets are taken. Most of the grasshoppers

found in stomach contents are flying species, among which have been
noted the dust-colored Bissosteira Carolina which, when rising from the

road, shows beautiful yellow underwings, and the red-legged grass-

hopper (MelanoplKS femur-ruhrum) which is so conspicuous in hay fields.

The pellucid grasshopper [Camnula atrox), which is somewhat migra-

tory, is frequently captured, and also an ugly grasshopper {Hippiscus).

In Arizona Dr. Horn has seen loggerheads catch grasshoppers and
impale them on cactus spines. One of the largest insects devoured by
this bird is a sand cricket, the so-called Idaho devil. The mole cricket,

likewise a large insect, is attacked and eaten by the shrikes of the
southeastern United States. The fact that they take these enormous
insects shows that whatever food becomes available in any locality is

generally utilized.

Beetles and their larvm are found in about one-fourth of the
stomachs, and constitute 20 per cent of the bulk of the fqod. Most of
the beetles are eaten in spring before grasshoppers become abundant.
Half the beetles and their larv.e destroyed are useful carnivorous
species that ])rey upon insect pests. Some of the largest of these
beneficial beetles have been found stuck upon the splinters of the
stump of a felled tree. There were taken from one loggerhead's
stomach 112 jaws of the larvae of a large predaceous beetle, and from
another stomach the remains of the useful tiger beetle. It is probable
that the killing of useful beetles is more detiimental to agricultural
interests than the destruction of birds. Although half the beetles
eaten are beuettinal, most of the others are injurious. Among this
latter class may be mentioned large, bright-colored, wood-boring bee
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ties (Buprestidce), with the adult beetles of wire worms, weevils, and
some allies of the May beetle. There are also eaten some of the harm-
less species closely related to this last group of beetles, as for instance
the little dung beetles (Aphodius) and the large green- and-gold tumble-
bug {Phanwus carnifex). Darkling (Tenebrionidce) and carrion beetles

(SUpMdce) are frequently caught, and the latter insects have been found
stuck upon a barbed-wire fence.

The insect food of the loggerhead, like that of the butcherbird
includes about 11 percent of caterpillars, wasps, and spiders. In the
stomach of one bird was the abdomen of a large wasp with its sting

stiL attached. That the loggerhead is given to catching large insects

is shown by the fact that one stomach was distended with a large grass-

hopper (Schistocerca americana), another contained a mole cricket, and
a third was filled with an enormous saw fly

(
Urocerus). This last wasp-

like insect does much damage by puncturing trees, thus making an
opening for wood-boring insects.

Loggerheads lelish caterpillars; they destroy canker worms {Geome-

tridce), cut worms (Noctuidce), and even bristly caterpillars (Arctiidw);

but as far as this investigation goes they have not been known to take

adult Lejpidoptera, fflthough Bachmau says he has seen them seize but-

terflies and moths on the wing. To complete the items of the inverte-

brate food there should be added crane flies, ants, dragon flies, May
flies, thousand-legs, snails, and cray fish. These, though occasionally

eaten, never form any significant percentage of the food.

To this account of the loggerhead shrike are added the following field

notes kindly written for this paper by Mr. E. A. Schwarz, of the U. S.

Department of Agriculture

:

Insects impaled hy Lanius ludovicianus exeuMtorides in southwestern Texas.

From April 24, 1896, the date of my arrival at San Diego, Duval County, Tex., up
to May 21, I do not remember having seen any impaled insects. During this time

the weather was extremely dry, hut quite a number of large-sized insects abounded.

On May 21 a copious rainfall occurred and brought out myriads of specimens of the

Scarabeeid genus Canthon (tumble bugs). These seem to be greatly relished by the

Bhrikes, and large numbers of specimens could now be seen impaled every day.

Other species of impaled insects observed at the time were Pasimaclius, Dicwlus, and

a single Hymenopter (GKs). No impaled grasshoppers were seen at this season.

The shrubs more especially selected by the birds are Celtis pallida and Prosopis

juliflora, dead shrubs being preferred to living ones.

However, the number of impaled insects in early summer is small xn comparison

with that seen toward the end of October. Impaled grasshoppers abound now, but

there is no lack of other terrestrial insects, especially Carabidae. Some soft-bodied

insects are also among them, notably various terrestrial spiders and larvae of Cara-

bidous Coleoptera. Finally, there are numerous lizards and horned toads. It was

also then noticed for the first time that the barbs of wire fences are used for impaling

insects.

Most of the impaled specimens are never eaten by the birds, and remain for many
weeks on the thorns. It would seem that the bird has acquired the habit of

impaling insects without having the intention of eating them,
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FOOD OF NESTLING LOGGERHEAD SHRIKES.

A female parent and 6 half-growu youug were collected for the pur-

pose of ascertaining whether, as is commonly believed, young shrikes

lire fed upon song birds. Three-fourths of the contents of each of

these stomachs were insects, mainly grasshoppers. Parts of a meadow

mouse had been fed to 2 of the nestlings. Mr. F. H. King, who has

made extended studies on the food of birds, cites an iustance of a

shrike of this species carrying a warbler to its young, but Mr. Ernest

Seton Thompson, who has recently examined the stomachs of 4 fledg-

lings, found no birds, but many beetles, grasshoppers, and bristly

caterpillars. The caterpillars belonged to the family Arctiidw, and

were covered with spines. It is very important that the few birds

which will eat such caterpillars should be rigorously jirotected.

SUMMARY.

The food of the butchei'bird and loggerhead, as shown by 155 stom-

achs collected during every month in the year, and in an area extend-

ing from California to the Atlantic coast, and from Saskatchewan to

Florida, consists of invertebrates (mainly grassfioppers), birds, and
mice. During the colder half of the year the butcherbird eats birds

and mice to the extent of 60 percent and ekes out the rest of its food

with insects. In the loggerhead's food birds and mice amount to only

24 percent. It will readily be seen from the table on page 26 that the

loggerhead's beneficial qualities outweigh 4 to 1 its injurious ones.

Instead of being persecuted it should receive protection.

LIST <)F INXKUTK.nUATES DKSTHOYED HV THK HUTIIIERHI Ul).

OrtJhoptera:

Grasshoppers (.J«-idii<i«0
|

y^'jj';'"^'""-

Ciickets (GrylUdai).

Coleoptera:

Ground beetles {Carabid/n).

Tiger beetles (Cimndelida:).

Darkling beetles (Tenehrionidw).

IHptera:

Flies.

lljimenopiera:

Ants (Fiirmindii:).

Wasps.

J.ciiidoptera

:

Cut worms (Noctuidw).

Bristly caterpillars (Aroliidw).

Jrovhiiida:

Spiders.

Mjirlapoda :

Thousand-bigs (.liihis).

Cruulacea

:

Sand fleas (Amphipoda).
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LIST OP IN8KCTS DESTROYED BY THB LOGGERHEAD.'

Melanoplus femurrubrum.
Camnula atrox.

Dissosteira Carolina.

ScJiistocerca amerioana.

{Amdiidce

Locustidce.

Crickets and mole crickets (GrylUdai).

Coleoptera

:

Anisodactylus.

Amara interstiUalis,

Ground beetles (CaraUdw)...}^^^^""
Harpalus.

Scarabseida

Pterostichus.

Carabus f.

May beetles.

Turablebug8....|^«»*''<'«-
[Geotrupes.

Dung beetles (Aphodius hyperhoreus).

Flower beetles (Euphoria).
Histerids (Sister).

Longicorn beetles (Ceramtyeidw).

Rove beetles (Staphylinidw).

Tiger beetles (CicindeUdw).

Click beetles (Elateridce) [Melanotus'].

Carrion beetles (Silphidce) , , ,
\Silp1'<^ ramosa.

[Neeropliorus marginatus.

Weevils (Ehynohophora).

Darkling beetles ( Tenebrionidce) . . . .F^'« ceramioides.

[Eleodes tricostata.

Semiptera

:

Bugs (Beteroptera).

Odonata

:

Dragon flies....
H»™»-
[Libellula.

Lepidoptera

:

Cutworms (Koetiiidce).

Canker-worms (Geometridce).

Arctiidce.

Hymenoptera

:

if \Formicida: Camponotus peniisylvaniciis.

[Myrmicidce.

A\'asps ( Vespina, Sphecina, Urocerus).

JJiptera

:

Crane flies (Tipulidai).

Eph&meridw

:

May flies.

OTHER INVERTEBRATES DESTROYED BY THE LOGGERHEAD.

Spiders.

Snails.

Thousand legs.

' Some of these insects are from records sent in by Mr. Ernest Seton Thompson.

3225—No. 9 3
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Taile showing percentages ofprincipal elements offood of the hutcherUrd and loggerhead,

calculated by volume.

Name.

Butcherbird 77

Loggerhead 76
Butcherbird 77
Loggerhead

X>o'"".'.'.'".
Butcherbird
Loggerhead

Butcherbird .

Loggerhead .

55 I.

U
j

31 '.

9
1

Dec, Jan., and Feb

^Mar. aud Apr

May and June
July, Aug., and Sept

i-Oct. and Nov

Average Oct. to Apr., incL
Average lor the whole year.
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THE MEADOW LARK AND BALTIMORE ORIOLE.

By F. E. L. Beal,

Assistant Ornithologist, U. S. DepartTnent of Agriculture.

The oriole family includes the true orioles, the blackbirds, and the
meadow larks. The different memiiers of the tribe differ greatly
among themselves in form, plumage, and habits. While the true
orioles are strictly arboreal, hanging their nests among the most inac-

cessible twigs of tall trees, the meadow larks are mainly terrestrial,

placing their humble domiciles on the ground or even sunken a little

below the surface. Between these extremes come the blackbirds, some
of which, as the redwing, breed among reeds and in low bushes, while
others, as the crow blackbird, nest chiefly in the tops of trees. As
might be expected, the feeding habits of these birds differ greatly.

The oriole seeks its food almost exclusively in trees, while the
meadow lark is a ground feeder. Consequently, the kinds of insects

eaten are not the same. The oriole feeds largely on caterpillars and
wasps, which live among leaves and flowers; the meadow lark, on the

other hand, eats grasshoppers and other ground insects. After a
careful consideration of their food, one can hardly fail to be impressed
with the fact that both of these birds must be eminently useful to the
farmer.

In the case of the meadow lark, insects constitute a large percentage

of the food, and even in the winter months, when the ground is covered
with snow, they form a very important element. The great bulk of

these are grasshoppers, insects whose ravages have been notorious

from earliest times and whose devastations in the Mississippi Valley

are-still fresh in the minds of the farmers of that region. The number
eaten is so enormous as to entitle the meadow lark to rank among the

most efficient of our native birds as a grasshopper destroyer. Nor are

the other components of its insect food less important except in quan-
tity. Some of the most injurious beetles form a considerable percent-

age of the stomach contents, while the useful species do not appear
so often as might be expected from the terrestrial habits of the bird.

The other insects eaten—ants, bugs, caterpillars, and beetle larvje

—

are almost all destructive, and their consumption by birds is a decided

benefit to man.
The oriole, although differing radically from the meadow lark

in food and manner of life, is not the less beneficial from an eco-

nomic point of view. It is a most potent factor in the destruction

419
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of caterpillars, eating so many that if no other insects were taken it

would still be classed as a useful bird. It does not, however, restrict

its diet to caterpillars, but eats great numbers of injurious beetles, and

also manj- bugs and grasshoppers. In the matter of vegetable food

the record is nearly as good, for although corn, peas, and a few fruits

are eaten, they appear in such small quantities as to have little

economic significance.

FOOD OP THE MEADOW LARK.

The common meadow lark is a familar bird of the open country

throughout the United States, although it is less abundant in the

desert areas. Alike on the meadows of the East, the prairies of the

West, and the savannas of the South, its clear pipe may be heard in

the spring, announcing the return of the season of mating and nest

building. It chooses for its home meadow lands or other level ground

free from trees, and, if possible, near a supply of water, for it delights

to drink and bathe in clear running brooks. Its nest, usually over-

arched to protect the eggs and the sitting bird from the weather, is

built on the ground among last year's herbage, and is often so com-

pletely hidden as to defy the efforts of the most skillful searcher.

The bird's preference for unmown fields, covered Avith what farmers

call "old fog," has given rise to the name "old-field lark,"' by which

it is known in some places.

While the great bulk of the species migrate from the Northern

States, small flocks sometimes remain throughout the winter. South

of the latitude of Pennsylvania the birds may be found at all seasons,

though in somewhat reduced numbers during the colder months.

Early in March they begin to move northward, and soon spread over

the whole northern United States and extend into Canada. The
southward migration begins in September, and by the end of October

all are gone.

The common meadow lark {Sturnella magna) inhabits the eastern

United States and ranges as far west as the Great Plains. The West-

ern form {S. neglecta) is mingled with it in the Mississippi Valley, and
thence to the Pacific Coast replaces it completely. The economic
aspects of the two birds are practically the same.
As a rule farmers do not look upon the meadow lark (fig. 110) as an

injurious bird, though a few complaints against it have been received.

It has been accused of pulling sprouting grain and of eating clover seed

(presumably newly sown) to an injurious I'xtent. As these are the

only charges of any consequence among thousands relating to damage
done by other birds, it appears that the food habits of the meadow
lark do not materially conflict with the interests of the farmer. This
supposition is fully substantiated by the result of examinations of the

contents of the bird's stomach, and it is still further shown that, far

from being injurious, it is one of the most useful allies to agriculture,
standing almost without a peer as a destroyer of noxious insects.
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In the laboratory investigation of the food of the meadow lark, 238
stomachs were examined; these were collected in 24 States, the Dis-
trict of Columbia, and Canada, and represent every month in the
year. A summary of the stomach contents for the whole year is as
follows: Insect food, 71.7 per cent; vegetable food, 26.5; mineral mat-
ter, 1.8. Excluding the mineral element, which is not food, the record
stands: Animal matter, 73 per cent; vegetable, 27. In other words,
nearly three-fourths of the meadow lark's food for the year, including
the winter months, consists of insects.

In August and September the meadow lark subsists almost exclu-
sively on insect food, but this is not surprising, as insects are abund-
ant at this season. In March, however, insects are not readily found

;

yet the meadow lark finds enough to make 73 per cent of its entire
food. Similarly in December and January the insect food amounts
to 39 and 24 per cent, respectively.

Pig. 110.—Meadow lark (Sturnella viagna).

As an illustration of the meadow lark's vigilance in searching for

insects, an instructive lesson may be drawn from the examination of

the stomachs of 6 birds killed in Virginia when the ground was cov-

ered with snow. The smallest quantity of insect food in any one of

the 6 stomachs was 8 per cent of the contents, the largest quantity

95 per cent, and the average for all 6 more than 47 per cent, or nearly

half of the total food. The insects consisted of beetles of several

species, bugs (Hemiptera), grasshoppers, crickets, a few wasps, cater-

pillars, spiders, and myriapods. Thus it is evident that insects form
an essential element of the bird's diet, and are obtained even under
very adverse circumstances.

Of the total insect food of the 238 birds examined, grasshoppers,

locusts (green grasshoppers), and crickets constitute by far the most
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important element, averaging 29 per cent of all food consumed during

the year. Even in January they form more than 1 per cent, and

increase rapidly until August, when they reach the surprising amount

of 69 per cent. They decrease slowly during the autumn months, but

in November still amount to 28 per cent, but naturally fall away
quickly in winter. It is extremely doubtful if any other bird will

show a better grasshopper record than this. Professor Aughey, in

his report on the insects eaten by the birds of Nebraska (First Annual

Report U. S. Entomological Commission, 1877, Appendix II, p. 34),

credits the meadow lark with destroying large numbers of grasshop-

pers. It should be borne in mind that the birds which form the sub-

ject of this paper were not collected in any region especially infested

^vitlo. grasshoppers, but were gathered from nearly all parts of the

United States. Out of the whole number of stomachs (238), 178 con-

tained grasshoppers, one containing as many as 37. Of the 28 birds

taken in August, in seven different States, all but one contained them,

and one stomach, from New York, was filled with 30 common grass-

hoppers, 14 green grasshoppers {Locustidce), and 10 crickets. Of 29

stomachs collected in seven States in September, every one contained

grasshoppers, and two contained nothing else. Of the 40 stomachs
collected in October from ten States, all but two contained grasshop-

pers and crickets.

Dr. A. K. Fisher has made some interesting calculations upon the

amount of hay saved by the destruction of grasshoppers by Swainson's
hawk, and it would not seem to be out of place to attempt to reduce
to a numerical basis the good done by the meadow lark in the con-

sumption of these insects. Dr. Fisher gives the weight of an average
grasshopper as 15.4 grains, and entomologists place the daily food of

a grasshopper as equal to the creature's own weight, an estimate prob-

ably much within the limit of ,truth. Remains of as many as 54 grass-

hoppers have been found in a single meadow lark's stomach, but this

is much above tlie number usually eaten at one time. Such food, how-
ever, is digested rapidly and it is safe to assume that at least 50 grass-

hoppers are eaten each day. If the number of birds breeding in 1

square mile of meadow land is estimated at 5 pairs, and the number of

young that reach maturity at only 2 for each pair, or 10 in all, there
will l)e 20 birds on a square mile during the grasshopper season. On
this basis, the birds would destroy 30,000 grasshoppers in one month.
Assuming that each grasshopper, if let alone, would have lived thirty

days, the thousand grasshoppers eaten by the larks each day represent
a saving of 2.2 pounds of forage, or (i(i pounds in all for the month.
If the value of this forage is estimated at 110 per ton (which is below
the average price of hay in the Eastern markets), the value of the crop
saved by meadow larks on a township of 36 square miles each month
during the grasshopper season would be about 1356.
Beetles of many species stand next to crickets and grasshoppers in
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importance, and constitute nearly 18 per cent of the annual food, but
as these insects vary much in their economic relations it will be best
to consider the different families separately. Among the most impor-
tant are the May beetles {ScarabceidcB), a family which contains some
of our most injurious insects as well as many harmless species. But
as the great majority of the members live upon vegetable food, and
may at any time turn their attention to useful plants, the whole fam-
ily may be classed as potentially harmful, consequently the birds do
no harm by eating them. The average consumption of May beetles
amounts to about 4= per cent of the entire food of the year. The
greatest numbers are eaten in May, when they form over 21 per cent
of the food. Most of these are dung beetles, but some remains of the
well-known Lachnosterna are found. The snout beetles, or weevils
(BJiyncophora), form a small but very constant element, averaging
about 3 per cent for the year. June shows the greatest consumption,
with over 7 per cent, and, singularly enough, January stands next,

with almost 5 per cent. The principal families represented are the

curculios {Curculionidce) and the scarred snout beetles {Otiorhyn-

chidce), both of which include some of the most harmful insects known,
and no useful ones. The plum curculio {Conotrachelus nenuphar)
is a well-known example.

Other beetles, belonging to about a dozen families, collectively form
about 3 per cent of the whole food. Of these the most interesting are

the leaf beetles {Chrysomelidce), which are supposed to be disagreea-

ble to birds, but whose remains were found in 19 of the 238 stomachs

.examined. The Colorado potato beetle is a member of this family,

and while none were actually found, it seems highly probable that

meadow larks might eat them if they fell in their way.

One of the important questions in regard to the diet of insectivorous

birds is the extent to which they eat predaceous beetles (Carabidce),

for many of these beetles are beneficial. From its ground-feeding

habits the meadow lark might be expected to subsist largely upon
earabids, as they also live mainly upon the ground and are very

abundant. The examination shows that these insects constitute some-

thing more than 7 per cent of the food during the year, but are very

curiously distributed, attaining maxima of 20, 16, and 17 per cent,

respectively, in March, July, and November, while the minimum
records (less than 1, 2, and 4 per cent) fall in January, May, and Sep-

tember. This is certainly a very moderate showing when it is con-

sidered that the meadow lark feeds almost exclusively on the ground

where these beetles are so abundant, and it seems to indicate that

instead of seeking"them the bird simply eats such as fall in its way in

default of better food.

Bugs (Hemiptera) are pretty regularly eaten throughout the year,

averaging 4 per cent of all the food. The greater number belong to

the family of stink bugs {Pentatomidoi), some of which are familiar
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to all who have eaten raspberries from the vines. Those who have

by accident tasted the bugs will never forget the flavor and will

wonder that any bird habitually eats such highly seasoned food.

Most of these bugs are eaten in March, when they constitute 14 per

cent of the food of the month. While some of them are harmful as

well as disgusting, others do much good by devouring other insects,

so that the destruction of the various members of this family is not

an unmixed benefit. It is important to note that one stomach con-

tained three specimens of the notorious chinch bug, an insect whose

ravages in our wheat and corn fields have cost the country millions

of dollars.

Caterpillars, or the larvse of butterfiies and moths, form a very

considerable part of the food of the meadow lark, but the adults are

rarely eaten, only three small moths having been found in the 238

stomachs. Caterpillars were present in every month except Febru-

ary, and even the stomachs taken in December contained 4 per cent

of this food, while the average for the year is nearly 8 per cent.

From the terrestrial habits of the meadow lark, it is evident that the

caterpillars eaten must be species that live on or near the ground

and feed on grass or other low plants. To this category belong the

various species of cutworms. A niimber of these were identified in

the stomachs, and no doubt many more were eaten, but the;^ are so

fragile and so soon reduced to fragments by the stomach's action that

specific identification is always difficult and often impossible.

The larvse or young of beetles were found in every month except

February, and formed more than 3 per cent of the food of the year.

They increased to 11 per cent in May, and were sufficiently numerous

to be important throughout the season except in August, September,

and October, when they amounted to less than 1 per cent.

Ants form a fairly constant element of the meadow lark's diet,

averaging a little less than 3 per cent for the year. None were found

in January, but in April they formed 4 per cent of the food. They

decreased during the succeeding months, but increased suddenly to

over 16 per cent in September, after wliich they again fell to an insig-

nificant figure. Other Ilymenoptera (wasps, etc.) average about

1^ per cent for the year, and are only important in June and July,

when they amount to 6 and 4 per cent, respectively. Spiders and

myriapods (thousand-legs) seem to be eaten quite freely, and aggre-

gate nearly 5 per cent of the food. The largest number (8 per cent)

are eaten in March and December, but the percentage falls off

during the winter and in midsummer. Besides the insects already

mentioned, several were found representing other orders. Flies

{Diptera) were contained in a few stomachs, a dragon fly (Odonata)

in one, an earwig {ForficulkJa) in one, and a common cattle tick

{Ixodes) in one. Snails, or fragments of their shells, were found in

seven stomachs, sow bugs
( Oniscus) in two, a small crustacean in one,
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and tlie bones of small frogs or toads {Batrachians) in three. These
last were from stomachs taken in Florida, and do not appear to be a
favorite food.

From the foregoing, it is evident that the meadow lark is preemi-
nently an insect eater; still it has recourse when necessary to vege-
table food.

As before stated, the total vegetable food for the year amounts to 27
per cent. Of this, grain (corn, wheat, and oats) aggregates 14.4 per
cent, or a trifle more than half. The percentages of the different kinds
of grain are: Corn, 11.1; wheat, 1.8; oats, 1.4. The largest quantity of
grain was eaten in January, when the stomachs contained 5.3 per cent
of corn, 11 per cent of wheat, and 9 per cent of oats. During the sum-
mer months the grain disappears, to appear again as the supply of

insects fails. Sprouting grain was hot found in any stomach. In
April the total amount of grain was a little less than 15 per cent, and
this may have been taken from newly sown fields. In May no wheat
or oats were found, and only 1.9 per cent of corn.

Seeds of plants classed as weeds were found in every month except
May, and it is probable that a greater number of stomachs in that
month would have shown at least a few. Excepting the single stom-
ach taken in February, which contained 75 per cent of barn-grass

seed {Chamcuraphis,) weed. seeds attain their maximum of over 25
per cent in December. The average for the year is a little more than
11 per cent, or the same as corn. The remaining vegetable food aver-

ages less than 1 per cent. Fruit seems to be accidental, each of the

varieties named having been found in only one or two stomachs, and
in small quantity. 'The same is true of the articles enumerated in the

miscellaneous list. Complaints have been made against the meadow
lark on the score of eating newly sown clover seed to an injurious

extent; this seed, however, was found in only six stomachs, and each
contained but a few seeds.

The testimony of the stomachs does not indicate that grain is pre-

ferred to other seeds, and it can not be urged that it is less easily

obtained than seeds of weeds, for grain is a prominent crop through-

out much of the country inhabited by meadow larks, and on account

of its larger kernels is picked up more easily than smaller seeds. The
meadow larks might be expected to injure grain when they collect in

flocks, as they sometimes do, but at the time of harvesting wheat and
oats they are not found in flocks, and the record shows that practically

no wheat or oats were found in the stomachs, it being the season when
insects were most abundant and formed nearly the whole food. As
an illustration, the stomach of a bird killed in a field of shocked oats

contained nothing but insects. In September and October, when corn

is being harvested, the amount of this grain found in the stomachs was
less than 1 per cent. In November, when insects begin to fail, the

vegetable food increases, but it is worthy of note that weeds {Ambrosia,
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VliammrapMs, etc.) are preferred, for in this month grain amounts

to only 6 per cent, while weed seeds reach 15 per cent.

In summing up the record of the meadow lark, two points should be

especially noted: (1) The bird is most emphatically an insect eater,

evidently preferring insects above all other food; and (2) in default

of its favorite food it can subsist on a vegetable diet. Prof. S. A.

Forbes, in discussing the food of predaceous beetles (Bull. 111. State

Lab. Nat. Hist., Vol. I, No. 3, p. 159), calls attention to the fact that

species which are able to vary their diet and subsist upon vegetable

food when their ordinary supply of insects fails, are much more valu-

able than those which are entirely carnivorous. This is exactly the

case with the meadow lark. For this reason a relatively short migra-

tion enables it to bridge over periods of scarcity of its favorite food.

FOOD OF THE BALTIMORE ORIOLJE.

The Baltimore oriole, golden robin, or hang-nest (fig. Ill), as it is

irariously called, is so well and so favorably known throughout the

country that it may seem almost unnecessary to show that its food

habits are as beneficial as its song and plumage are pleasing. In most

places where this bird makes its home, the people, especially the

farmer-folk, would no more think of killing it or destroying its nest

than would the Hollander shoot the stork that nests on his roof.

The Baltimore oriole [Icterus galbula) breeds throughout the east-

ern United States north of Virginia, and reaches somewhat farther

south in the Mississippi Valle3'. It is abundant in New England, and

extends west over the tree-covered parts of the Great Plains, beyond

which it is replaced by another species of much the same appearance

(J. hullocld). In New England the oriole usuallj- comes with the

flowering of tlie apple trees, in the latter half of May; in the West it

appears somewhat earlier. As its food consists largely of insects that

live in the foliage of trees, its arrival in tlie North is delayed until

these liave 1 )ecome plentiful. It begins to move southward early in

August, and is rarely seen in September, though one of the specimens

examined was taken in Connecticut as late as November 16; but this

must be regarded as a belated straggler. The species passes south of

the United States, to spend the winter in the warmer countries beyond.

The present preliminary report is based on the examination of the

contejits of 113 stomaclis, collected in 12 States, the District of Co-

lumbia, and Canada, and ranging from Massachusetts, on the east, to

Kansas and North Dakota., on the west. They were all collected dur-

ing the months from April to August, inclusive, with the exception

of a single specimen taken in November. They are distributed by
months as follows: April, 2; May, 45; June, .32; July, 18; August, 15;

nnd November, 1.

The food for tlio wliole season consisted of 83.4 per cent of animal
matter a jid 10.6 percent of vegetable matter. The mineral matter
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found in the stomachs is not really food, and was taken in such small

quantities that it may be disregarded. As April is represented by
only two stomachs, and November by one, the results for these months
can not be considered as final. Excluding November, the largest

amount of insect food was eaten in May, when it formed 92 per cent

of the food, and the smallest in April and July, when it formed 70 per

cent. The single November stomach contf^ined 98 per cent of insects.

The most important item of the insect food is caterpillars, which

aggregate more than 34 per cent of the whole. Contrai^y to what

might have been expected, the Connecticut stomach taken in Novem-
ber contained 81 per cent of these insects. This accords with what

has been noted by many observers in the field, that the oriole spends a

Pig. 111.—Baltimore oriole (Icterus galbula).

great deal of time searching among leaves and branches, where such

insects abound. An average of 25 per cent of caterpillars was found

in the two stomachs taken in April, and this percentage continued

without much variation until July, when it dropped to 12, July being

the month when most fruit was eaten. After July the percentage of

caterpillars eaten increases rapidly.

Beetles of various families and species rank next to caterpillars in

abundance. Those most eaten are the click, or snapping, beetles {Ela-

teridce), insects having very hard shells, which would seem to render

them undersirable for food. Although eaten during May, June, and

July only, click beetles constitute 9 per cent of the food for these

months or 4. 5 per cent for each of the six months under consideration.
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These beetles and their larvje, known as " wireworms," are among the

mpst destructive insects with which the farmer has to contend. Pro-

fessor C'omstock says of the click beetles

:

There is hardly a ctiltlvated plant that they do not infest ; and working as they

do, beneath the surface of the ground, it is extremely difficult to destroy them.

Not only do they infest a great variety of plants, but they are very apt to attack

them at the most susceptible geriod of their growth, before they have attained

sufficient size and strength to withstand the attack, and often the seed is destroyed

before it has germinated. Thus fields of com or other grain are ruined at the

outset.

As there are over 500 species of snapping beetles in North America,

it is easy to understand how welcome is any assistance in the struggle

against them, and it is gratifying to know that the oriole is especially

fond of them.

The IMay beetles {Scaraba idee) stand next to the click beetles in

importance as food of the oriole. They were found in stomachs col-

lected during every month from May to August, but only in May and

June was the percentage important, viz, 12 and 7 per cent, respec-

tively. The average for the whole season was 3f per cent. These

insects consisted of the common May beetle (Lachnosterna), several

species of dung beetles {Ajohodhis), and a number of the leaf-eating

})eei\ef^ {Dicheloiiycha). So far as known dung beetles do no harm,

but the other two genera are very injurious. Leaf beetles (
Clirysome-

lid(L>) are not supposed to be a favorite food of birds, owing to their

disagreeable excretion, but they were eaten Ijy the orioles in every

month except November. In July they amounted to S per cent, in

August 5, and averaged nearly 3 jier cent of the food for the season.

More than half a dozen species belonging to this family were identified

in the contents of tlie stomachs. Among them Avas the well-known

striped sc^uash l)eetle {Diabrotica rittafa), which in the larval state

bores the roots of sqxiashes or cucumbers, and when adult feeds on

their leaves.

Another memlier of the same family (Odontota dorsal is) feeds on

the leaves of the locust, and in some places ruins the trees, while

another of tlie same genus (0. rubra) feeds on apple trees. Both of

these were identified in the stomachs. Snout beetles or weevils

{R]iijiirop]i.orii) form a small but fairly constant element of the oriole's

diet, amounting to a little more than 2 per cent for the season. In

May they formed 5 per cent of the food, and then decreased to less

than 2 per cent in July, but in Axigust increased a little. All are

noxious insects, and belong for the most part to the families of the

curculios and the scanned snout beetles {Ofii>rij)ichidcB). Members of

six othei' families of l)eelles were found, but not in sufficient numbers
to be of economic importance, although it is interesting to note that

one of the blister beetles was among the number. ' As most of these

beetles contain a secretion that produces blisters, it would seem to us

that they must be rather disagreeable as an article of food.
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The predaceous beetles
( CarabidcB) constitute an element of great

interest in the food of any bird, since the number eaten is commonly
taken as a criterion of the comparative usefulness of the bird. As
these beetles themselves live for the most part on other insects, it is

evidently desirable that they should be allowed to pursue this good
work as long as possible. That they are not molested by orioles is

proved by the fact tha,t in the stomachs examined predaceous beetles
averaged only one-half of 1 per cent for the season, and the greatest
number taken in any month amounted to little more than 1 per cent.

Wasps {Hymenoptera) constitute an important element of the food
in every month, varying from 20 per cent in April to about 8 per cent
in July, and averaging nearly 11 per cent for the season. As these
insects spend a large part of their time buzzing about flowers and
leaves, it seems only natural that they should be eaten by the oriole.

Ants, which also belong to the Hymenoptera, are eaten to some extent
through the spring and summer, but are only important in April and
May, when they form about 10 per cent of the food. They belong
for the most part to the large black species of Camponotus, which live

on trees and nurse plant lice.

Bugs {Hemiptera) of various species are favorites with the orioles,

as they are ^^^;th many other birds, and form about 6 per cent of the
food for the season. None were found in April, about 4 per cent in

May, after which they increased to nearly 10 per cent in July, but
again decreased to 4 per cent in August. Many of these are stink

bugs (Pentatomidce,), which crawl over berries and impart a disgust-

ing flavor to them. Others belong to the family of assassin bugs
{Eeduviidcc), which feed on other insects; but the most interesting

members of this order are the scale lice (Coccidce) and common plant

lice {Aphides), two of the most destructive families of insects known.
They are so minute that it seems surprising that any bird should care

to eat them, but scale lice were found in eight stomachs and aphids

in four. Flies (Diptera) make up more than 4 per cent of the food in

May, and no less than 7 per cent in the single stomach taken in No-

vember. The most interesting are the larvse of the March fly (Bibio),

of which one stomach contained about 100. These larvse feed on roots

of grass and evidently must have been obtained from the ground.

Several long-legged crane flies {TipuUdce), with their eggs, were also

found.

Grasshoppers and locusts were eaten in June, July, and August to

the extent of 1, 11, and 17 per cent, respectively. In capturing these

insects it is evident that the orioles must alight on the ground,

attracted no doubt by the abundant supply and the ease with which

such food can be obtained, for at this season it can hardly be sup-

posed there is a dearth of caterpillars and other insects which they

usually find on the trees. Spiders also constitute a favorite food, aver-

aging nearly 6 per cent for the season. In May they form 5 per cent
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of the food, and gradually increase to nearly 12 per cent in August.

Some of the stomachs taken during the breeding season in April,

May, and June contained bits of snail shells, which were probably

eateu for the lime they contain.

Vegetable food of the oriole.—For its vegetable food, the oriole pre-

fers fruit, but also eats grain and the seeds of weeds. Six kinds of

fruits were found in the stomachs. Of these, cherries, raspberries, and

mulberries are or may be cultivated. Cherries were identified in two

stomachs, and four others contained fruit pulp too much digested for

recognition. Assuming that this pulp came from cherries, six stom-

achs in all contained this fruit. Raspberries or blackberries were

found in eleven stomachs. As this fruit is as likely to be wild as cul-

tivated, the record does not necessarily indicate that the bird does

much damage. . Mulberries were found in only three stomachs, June-

berries in nine, huckleberries in one, and elder berries in one. Next to

Rubus fruits (blackberries and raspberries), Juneberries seem to be

preferred, and it is noteworthy that several orioles shot on or near

cherry trees in bearing had no cherries in their stomachs, but some

seeds of Rubus and Juneberries.

Green corn was found in one stomach and peas in two, hardly

enough to establish the bird's reputation as a pilferer of fields and

gardens; and as only one observer has seen it eat peas, and none corn,

it may be safely said that the harm done is triflfng. No traces of

sprouting oats or other grain were discovered, except in one stomach,

taken in April, which contained some obscure vegetable substance

that may have been sprouting peas nearly digested.

If the two stomachs taken in April and the one in November are

excluded, the percentage of vegetable food for the season stands

about as follows: May, 7 per cent; June, 8; July, 29; August, 12.

The sudden rise in July and the falling off in August are very notice-

able. Moreover, in July the vegetable food consisted entirely of fruit.

While the generally harmless character of the oriole is almost uni-

versally acknowledged, a few instances of damage to fruit have been
reported. It is accused of eating berries and garden peas, and several

correspondents say that it injures grapes. Even John Burroughs
brands it as an enemy of the vineyard, but the harm it does in this way
is probably overestimated. Mr. W. F. Webster, of Oshkosh, Wis.,

states that it sometimes punctures grapes lo suck the juice, but adds
that the bird is worth its wtnght in gold as an insect destroyer. The
stomach examinations show that it destroys immense numbers of cat-

erpillars, grasshoppers, bugs, and noxious beetles, and does not prey
to a noticeable extent on prcMbiceous or useful beetles. Added to these

good qualities, its brilliant plumage, sprightly manners, pleasing song,

and skill in nest building excite our admiration. Let the farmer con-

tinue to hold his good opinion of the oriole, and accord it the protec-
tion it so well deserves.
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FOOD OF THE BOBOLINK, BLACKBIRDS, AND GRACKLES.

By F. E. L. Beai,, B. S.,

AssiMant Biologist, TJ. S. Department of Agriculture.

INTRODUCTION.

The birds commonly known as bobolinks, meadowlarks, orioles,

blackbirds, grackles, and cowbirds are all comprised in a group
known as the family Icteridse, which is represented in the United

States by 29 species and subspecies. These differ remarkably in

plumage, nesting habits, and methods of obtaining food. The plain

black in which many of them are clothed is relieved in the redwing by

a touch of brilliant color, and in the bobolink (in spring dress) by white

and buff; in the orioles it is usually reduced to a few patches to offset

the bright tints; and in the meadowlarks is restricted to a black cres-

cent on the breast. The orioles build their nests in trees, sometimes

at a considerable height, and obtain their food among the leaves and

branches. The bobolinks and meadowlarks build upon the ground

and depend for food upon such insects and seeds as they find on the

surface. The other species take an intermediate position, some, such

as the crow blackbird, building in trees, and others on low bushes and

rushes, but all obtaining the greater part of their food on the ground.

In this bulletin are discussed the food habits of the bobolink, the

cowbird, the yellow-headed blackbird, the red-winged blackbird, the

California red-winged blackbird, the rusty blackbird, Brewer's black-

bird, the crow blackbird, and the boat-tailed grackle. These comprise

all the important members of the group with the exception of the

meadowlarks and orioles.^ One or more of these species may be

found at some time of the year in every State and Territory. As they

are much given to nesting and feeding about farms and stock yards

or to visiting outlying grainfields and pastures, the character of their

food becomes a c[uestion of considerable importance to the cultivator.

'A report on the food of the meadowlark and Baltimore oriole was published in

the Yearbook of the Department of Agriculture for 1895, pp. 419-430; a preliminary

report on the food habits of the crow blackbird appeared in the Yearbook for 1894,

pp. 233-248; and the grain-eating habits of most of the blackbirds were discussed

under the title 'Birds injurious to grain,' in the Yearbook for 1897, pp. 34.1-354.
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Writers on ornithology give notes on the food of various species of

birds, based for the most part on field observation, and in some cases

on examination of stomachs, but usually such investigations are neither

extensive nor systematic. In the early days, when birds were abun-

dant and grainfields few, blackbirds, or 'maize thieves,' as they were

called, were the first species to render themselves objects of notice by

their attacks upon the crops of the early settlers, and bounties were

offered for their destruction; in fact, they had already acquired a bad

reputation with the aborigines by their depredations upon the patches

of maize. Their very pronounced taste for grain, and their habit of

associating in large flocks, soon attracted the attention of pioneer

farmers everj'where; and it did not take these shrewd observers long

to decide that the birds were a nuisance and to plan for their extermina-

tion. All devices of this kind, however, have (fortunately, perhaps)

proved futile. The birds still flourish, though in somewhat reduced

numbers, and are still a source of considerable damage in many places.

At the present daj' direct bounties are not so much in vogue as they

were when the country was newer; and State laws protecting birds have

become numerous. But the evil repute of the blackbirds has caused

them to be omitted from many of these statutes, while in others

either blackbirds in general or particular species are speciallj- ex-

empted from protection. Blackbirds in general are specially exempted

in Maryland, Michigan, Wisconsin, Minnesota, and Arkansas; the

crow blackbird in Vermont, Massachusetts, South Carolina, and Illi-

nois; the ricebird (bobolink) in Georgia; the 'common blackbird'

and the crow blackbird in New York; the crow blackbird in Rhode
Island; and the crow blackbird and redwing in New Jersey.

In certain States near the Atlantic seaboard some species, notably the

bobolink, are regarded as game, and an open season is provided for

shooting them. In New Jersey 'reedbirds' (bobolinks) may be law-

fully killed from August 25 to January 1; in Pennsylvania from Sep-

tember 1 to November 30; in Delaware from September 1 to February

1; and in Maryland between September 1 and November 1. In the

District of Columbia the redwing is included with 'the bobolink, and
shooting is permitted on Tuesdays, Thursdays, and Saturdays, between

August 21 and February 1.

The investigation of the food of blackbirds by the examination of

the contents of their stomachs, while confirming to a certain extent

the popular estimate of their grain-eating propensities, has shown
also that during the season when grain is not accessible these birds

destroy immense quantities of seeds of harmful weeds, and that during

the whole of the Manner portion of the year, even when grain is easily

obtained, they devour a great number of noxious insects. The vege-

table portion of the food usually considerably exceeds the animal.
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The latter consists mostly of insects/ with the addition in a few species
of some crustaceans and snails and now and then a small vertebrate.
The vegetable food comprises chiefly hard seeds, of which any grain
may be taken as a sample. Fruit is eaten by a few species, but not to
an injurious extent, and various other vegetable substances are occa-
sionally taken, such as bits of fleshy tubers or roots, mast, mush-
rooms, etc.

If the blackbirds were to be rated in the order of their grain-eating
propensities as shown by stomach examinations, putting those that eat
least at the head, of the list, they would stand about as follows: Bobo-
link, redwing, cowbird, rusty blackbird, yellowhead, crow blackbird,
boat-tailed grackle, Brewer's blackbird, and California redwing. It
is a singular fact that the first two are the ones against which the
greatest complaint has been made, thus showing that some factors

beside the amount of grain actually eaten by the individual must be
taken into account in determining the relative harmfulness of the
species. In the case of the bobolink, however, it should be explained
that the stomachs upon which the record is founded were nearly all

taken in the North, and do not exhibit the bird's rice-eating propensi-
ties. Still it is probable that if a proportionate number of stomachs
from Southern States were included in the examination there would
be no great change in the result. The damage from which the com-
plaint arises is due to the fact that all the bobolinks reared in the

Eastern States gather in spring and autumn upon a limited area and
attack a single crop—rice. But owing to the comparative shortness

of the rice-eating period the amount consumed by each bird must
constitute but a small percentage of the food of the j-ear.

The redwing probably owes its bad reputation as a grain eater to its

superabundance in the great grain-raising regions of the West.
Number of individuals, rather than amount of grain consumed by
each, is here probably the important factor; The cowbird, well

known as a frequenter of roads and barnyards, is not notorious as a

grain eater, and it is probable that the greater part of the 16 percent

of grain found in its stomach is waste. The rusty blackbird has not

been accused of much damage, and in fact is not in this countrv at

harvest time, so that the greater part of the grain it eats is also proba-

bly waste. The yellowhead has gained an unenviable reputation in

some parts of the West, and in point of harmfulness is reckoned bj'

the farmers with the redwings, with which it associates. This is not

surprising, as nearly 40 per cent of its food is grain; if it were as

abundant as the redwing, it would probably be a much greater nui-

sance than that species. The crow blackbird, while eating a consider-

'For convenience, spiders and myriapods (thousand-legs) are classed as insects in

this investigation.
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able quantity of grain, has not been the cause of so much complaint as

the foregoing species, perhaps because of its well-known habit of nest-

ing about farmsteads, where it obtains a large portion of its food

from the barn3^ards and grain cribs. The boat-tailed grackle is so

local in its distribution that its food habits are familiar to compara-

tively few. It confines its grain eating almost exclusively to corn,

which it appears to eat at every opportunity. Unlike most of the

other species, it also damages fruit. The western Brewer's black-

bird, with grain constituting more than 60 percent of its food, would

naturally be supposed to be a dangerous neighbor for the grain

grower, and where it has come in contact with the grainfield it has

fulfilled this expectation. The California redwing is confined to a

comparatively small part of the country, and its food habits have not

yet received much attention. It seems aliuost certain that it must

become a nuisance, but the record of its food is too meager to justify

final conclusions.

The animal food of these nine species of blackbirds must be counted

for the most part in their favor, as the insects eaten are generally

noxious. Only one species (the crow blackbird) shows any special fond-

ness for the valuable predaceous beetles (Carabidse), and these amount
to less than 6 percent of its food. The snout-beetles (Rhynchophora),

commonly known as weevils, seem to be specially sought during the

early summer. In the five months from April to August, inclusive,

9 percent of the food of the bobolink consists of these harmful

beetles, a record which is slightly exceeded by the redwing for the

same time. In May they constitute more than one-fourth of the food

of Brewer's blackbird. As all the members of this group of beetles

are noxious, and as two species that have been identified in great

numbers in the birds' stomachs are very harmful to forage crops, the

benefit derived from this destruction is obvious. In the consumption
of grasshoppers, Brewer's blackbird heads the list, more than 16

percent of its food consisting of these pests; while the redwing
(excluding the California bird) stands at the foot, with a little less

than 6 percent. In August, Brewer's blackbird takes more than 47

percent of its food in grasshoppers, and the rusty blackbird and cow-
bird only a little less. Being mainly terrestrial, the blackbirds do not

naturally come in contact with caterpillars so frequently as they would
if they sought their food upon trees or shrubs; but nevertheless these

insects constitute 13 pei-cent of the food of the bobolink, nearly 6 per-

cent of that of the redwing, and l)ut little less of that of several others.

The other insects eaten arc, with an occasional exception, harmful,
and though distributed among several different orders, form a notice-

able percentage of the food. The crustaceans and snails may be con-

sidered neutral.
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In regard to the economic status of the blackbirds, it may be said

that the damage done by the redwings and some other species has
apparently arisen from the excessive number of individuals rather than

from the habits x)f the species. Thoughtful students of nature have
observed that every race or species has a certain high-water mark of

abundance, beyond which it can not rise without danger of encroaching

upon and injuring other species. This is true of every species, whether
at its normal abundance it be beneficial to man or otherwise. The
exemplification of this principle is most noticeable in the case of

insects, many species of which frequently exceed their ordinary

bounds and spread destruction among crops. But the rule is equalh'

applicable to birds; however useful they may be in a general way, it

is possible under certain conditions that particular species may become
too numerous.

There is no reasonable doubt that in the Mississippi Vallej^ the

redwings and yellowheads, and farther west Brewer's blackbird, are

much too abundant for the interests of the grain grower. The facili-

ties for nesting afforded by the prairie sloughs and marshes, where

for ages these species have been undisturbed, have given rise to such

immense hordes that they can in a few hours destroy hundreds of

acres of grain, or at least take so much that the remainder is not

worth harvesting. Originally the birds obtained their food from wild

plants, but with the advent of civilized man and the planting of grain-

fields a new source of food was provided. The wild rice {Zizania

aquatica), which was one of their favorite foods, does not ripen till

September, but wheat and oats are ripe from June to August, and are

much more abundant and more easily obtained than any of the wild

seeds. What wonder that the birds at once availed themselves of this

new supply of food spread before them with such a lavish hand! In

the early days of settlement the fight near large marshes to save the

grain from redwinged blackbirds was as fierce as is now the struggle

in the South to save the rice crop from the bobolinks. As the country

has become more thickly settled a greater area of grain is sown and

the damage is relatively less and more widely distributed. With the

further advance of civilization, and the broadening of the area of cul-

tivation, many of the marshes will be drained and the present nesting-

places will become arable fields. This will necessarily reduce the

numbers of the birds, and it is almost certain that in time they will

reach the limit at which they are no longer harmful, as is already the

case in the Eastern States.

Perhaps the most peculiar case presented by any of our birds is that

of the bobolink. Loved and cherished in the North, and there made

the subject of poetry and romance, in the South it is execrated and

destroyed and conceded but one redeeming quality—that its body is
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good to eat. In the North it does much good and practically no harm;

in the South it becomes a veritable pest. To a person born and reared

in New England and taught to regard this bird somewhat as the Hol-

landers regard the stork,. it is an unwelcome duty to pronounce upon

it a verdict of condemnation, but the facts force the belief that until

some practical method shall be devised to prevent its ravages upon

the rice crop there can be no other conclusion than that the good done

by the bobolink does not in any appreciable measure counterbalance

the harm.

THE BOBOLINK.

{Dolichonyx oryzivorus.)

Within the memory of many persons who have passed the half-

century mark most of the literature of the bird world available to

Americans was that imported from Europe, and stories of the skylark

-Bobolink.

and of the little robin-redbreast were the amusement of their simple

childhood. They often wondered why they never saw these birds.

But when AiiK^riciin writers fully awoke to the beauty and attract-

iveness of their native birds, tales, both in verse and prose, of birds

to be seen every day in our own fields and forests began to find their

way into the household. Among these familiar little friends one of

the first to be enshrined in song and story was the bobolink.
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The peculiar difference in the plumage of the two sexes and the
idiosyncrasies of the song of the male have long rendered the bobo-

link a marked bird in its summer home in the Northern States. Few
species show such striking contrasts in the color of the sexes, and few
have songs more unique and whimsical. Even the early settlers

recognized the grotesqueness of some of its notes in their imitative

name of ' conquiddle.' In the South it is universally known as the
' ricebird,' from its habit of preying upon rice, while in the Middle

States during its southward migration it is called ' reedbird.'

The breeding range of the bobolink is confined to the Transition

and Carolinian zones. It occupies the northern part of the United

States and the southern part of the British Provinces, extending from

the Atlantic to the Rocky Mountains, and locally beyond to eastern

Idaho and eastern Nevada (see frontispiece). In winter the bird retires

beyond our southern border, ranging southward as far as Brazil. In

the last half of April it enters the United States just as the rice is

sprouting in Southern rice fields, and at once begins to pull up and

feed upon the sprouted kernels. Its stay is short, for this is the

season of reproduction, and it hastens northward to enter upon that

function.

The nesting usually takes place in a meadow or mowing field, not far

from a running brook or spring, and the young are generally upon

the wing in the latter part of July. Up to this time they have been

fed upon insects, but now the whole family, clad in plain clothes (for

the male has lost his bright spring garb), betake themselves to swamps

for wild rice, to weed patches for seed, or sometimes to grainfields for

oats; but all the time they move slowly toward the South. The small

flocks unite; all those that breed in the northeastern part of the coun-

try concentrate along the marshes and inlets of the 'seashore, and the

whole body, constantly growing by accessions from other parts of the

range, moves steadily southward toward the rice fields—an armj^ vaster

than that of Xerxes. The birds begin to arrive upon the rjce fields

about August 20, and from that time until the last of them wing their

way to their winter home, nearly two months later, there is no rest for

the unfortunate rice grower. They swarm upon the fields by millions,

and when frightened off at one place at once settle upon another a

short distance away.

In some of the previous publications on the bobolink the havoc

the bird causes among the rice fields of the South does not appear.

Audubon inentions its injury to cornfields in Virginia, Maryland,

and Pennsylvania, and states that its food consists of grubs, cater-

pillars, beetles, grasshoppers, crickets, and ground spiders, and the

seeds of wild oats {Zizania aquaiicaf), wheat, barley, rice, and other

grasses.^

lOrnith. Biog., Vol. I, pp. 284-286, 1831.
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C. J. Maynard speaks of its feeding in Pennsylvania on a somewhat

peculiar grass which springs up after the wheat is harvested and affords

abundant food for them during the latter part of October.'

Dr. Warren also confines himself to its feeding habits in Pennsyl-

Yiinia. He says:

The food of these birds during their spring sojourn in Pennsylvania is composed

chiefly of different kinds of terrestrial insects, also the seeds of various weeds, grasses,

etc. I have examined the stomach contents of twenty-seven Bobolinks * * *

and found that eighteen had fed exclusively on beetles, larvae, ants and a few earth-

worms; five, in addition to insects and larva, showed small seeds, and particles of

green vegetable materials, apparently leaves of plants; the four remaining birds

revealed only small black and yellow colored seeds. After the breeding season the

Reedbirds * * * about the middle of August, again make their appearance in

our meadows and grainflelds. At this time, although various forms of insects are

abundant, they subsist almost entirely on a vegetable diet. They visit the cornfields

and * * * prey to a more or less extent on the corn ;
* * * they tear open

the tops of the husk and eat the milky grain. Fields of Hungarian grass are resorted

to and the seed eagerly devoured. The different seeds of weeds and grasses which

grow so luxuriantly in the marshy swamps and meadows are likewise fed upon with

avidity.^

In these statements the bird's destructiveness in the South is not

considered; but it has been well understood for a long time. Mark
Catesb}', whose work on the natural history of Carolina contains the

first published general account of the birds of this country, says:

In the beginning of September, while the Grain of Rice is yet soft and milky,

innumerable Flights of these Birds arrive from some remote Parts, to the great detri-

ment of the inhabitants. Anno 1724, an Inhabitant near Ashley river had forty

acres of Rice so devoured by them, that he was in doubt, whether what they had
left, was worth the expense of gathering in.

They are esteemed in Carolina the greatest delicacy of all other Birds. "When they

first arrive, they are lean, but in a few days become so excessive fat, that they fly

sluggishly and with difficulty; and when shot, frequently break with the fall. They
continue about three weeks, and retire by that time Rice begins to harden.'

Wilson says these birds are looked upon by the careful planter as a

devouring scourge, and worse than a plague of locusts. In disputing

the assertion that they were unknown in this part of the continent

previous to the introduction of rice plantations ho states that the

country produces an abundance of food of which they are no less fond,

including insects of various kinds, grubs, May-flies, and caterpillars,

young ears of Indian corn, and seeds of wild rice {Zlzania aquatica).

Ho believes, however, that the introduction of rice, and more particu-

larly the progress of agriculture, in this part of America has greatly

increased their numbers by multiplying their sources of subsistence

fiftyfold within the same extent of country.'

'Birds of Eastern N. A., p. 131, 1881.

^ Birds of Pa., revised ed., p. 207, 1890.
" Natural History of Carolina, \o\. I, p. 14, 1731.

*Am. Ornith., Edinburgh cd.. Vol. I, p. 219, 1831.



THE BOBOLINK. 15

It is estimated that the bobolinks, with a little help from the red-

wings, cause an annual loss of $2,000,000 to the rice growers of the

South/ Much of this loss is indirect, arising from the necessitj' of

maintaining a corps of men and boys as ' bird-minders,' who patrol

the fields from morning till night, firing guns or cracking whips to

frighten the birds from the ripening crop. Even then it is impossible

to save all the rice, and it often happens that some acres on the bor-

ders of the uncultivated marsh where the birds resort are so badlj'

eaten that they are not worth harvesting.

As a rule, the shooting is only to frighten the birds, as the use

of shot would cause as much harm to the rice as is done hj the birds.

The amount of powder consumed in this way is enormous. It is not

uncommon to use 100 pounds per annum, and one planter who culti-

vates a large plantation uses 2,500 pounds in the course of a 3'ear.

Col. John Screven, of Savannah, Ga. , in writing of the ravages of

the ricebird (bobolink), says:

Its invasions are ruinous to fields on which, its flocks may settle, especially if the

grain ia in palatable condition and in fields adjacent to marshes convenient for

ambush or retreat. Bird-minders, armed with muskets and shotguns, endeavor by
discharges of blank cartridges to keep the birds alarmed and to drive them from the

field. Small shot are also fired among them, and incredible numbers are killed; but

all such efforts will not prevent great waste of grain, amounting to a loss of large

portions of a field—sometimes, indeed, to its entire loss. The voracity of the birds

seems so intense that fear is secondary to it, and they fly, when alarmed, from one

portion of the field to another, very little out of gunshot, and immediately settle down
to their banquet. * * * The preventives in use against the ravages of the rice-

birds have been already suggested, but they are palliative only, applied at great

expense, and without commensurate results. * * * In short, no effort yet tried

consistent with reasonable economy will drive the ricebird from the field or afford

any well-founded promise of their reduction to harmless numbers.

A more specific case of damage is that of a field mentioned by Mr.

J. A. Hayes, jr., of Savannah, Ga., which consisted of 125 acres of rice

that matured when birds were most plentiful, and which, in spite of

18 bird-minders and 11 half kegs of gunpowder, yielded only 18 bushels

per acre of inferior rice, although it had been estimated to yield -±5

bushels.

Capt. "William MUes Hazzard, of Annandale, S. C, says:

During the nights of August, 21st, 22nd, 23rd, and 24th, millions of these birds

make their appearance and settle in the rice fields. From August 21st to September

25th our every effort is to save the crop. Men, boys and women are posted with

guns and ammunition to every four or five acres, and shoot daily an average of about

one quart of gunpowder to the gun. This firing commences at first dawn 'of day,

and is kept up until sunset. After all this expense and trouble our loss of rice per

acre seldom falls under five bushels, and if from any cause there is a check to the

crop during its growth which prevents the grain from being hard but in a milky

condition, the destruction of the rice is complete—not paying to cut and bring out of

' Report of Department of Agriculture for 1886, p. 247.
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the field. AVe liave tried every plan to keep these pest« off our crop at less expense

and manual labor than we now incur, and have been unsuccessful. Our present

mode is expensive, imperfect and thoroughly unsatisfactory, yet it is the best we
can do.

Mr. R. Joseph Lowndes, of Annandale, S. C, in writing of the bob-

olink and redwing, says:

I think I am in bounds when I say that one-fourth, if not one-third of the [rice]

crop of this river [the Santee] is destroyed by birds from the time the seed is put

into the land till the crops are threshed out and put in the barns—I shoot out about

100 kegs of powder every September, with a fair quantity of shot, say 30 to 50 bags,

and have killed as high as 150 dozen in a day. In the t)ird season it takes every

man and boy on the plantation to mind these birds. This work has to go on from

daylight till dark in any and all weathers and at great expense for six weeks in the

fall before the rice is ripe enough for the sickle, and then on till we can get it out of

the fields. These birds, if not carefully minded, will utterly destroy a crop of rice

in two or three days.

Mr. A. X. Lucas, of McClellanville, S. C, says:

The annual depredations of the birds are in my opinion equal in this section to the

value of the rent of the land—to say nothing of the expense of minding the birds.

Many similar reports of the bobolink's damage to rice have been

received by the Biological Survey from Southern rice growers. So
destructive are the attacks of these birds that it is necessary to plant

the rice previous to their coming in the spring, so that it can be under
water when they arrive, and then to plant another lot when they have
passed on to the north. This method is adopted not only to avoid the

full extent of the ravages of the birds in the spring, but also that the

first lot may mature in the fall before the birds return, and the second

after they have passed on to their winter home. But it frequently

happens that one of the crops is 'in the milk' when the birds arrive

in August, in which case it is almost impossible to save it from total

destruction.

Mr. Allen C. Zard, of White Hill, S. C, says that when rice is so

planted as to "meet the birds,' that is, to be in just the right stage of

maturity when they arrive, and they come in full force, they will

destroy the whole crop in spite of powder and shot or anything else.

As a sample of actual loss, the following statement, furnished by
Colonel Screven, gives his account with the bobolink at Savannah, Ga.,

for the year 1885:

Cost of ammunition c;245. 50

Wages of bird minders • 300. 00

Rice destroyed, say 400 bushels 500. 00

$1, 045. 50

Colonel Screven cultivated in that year 465 acres of tidal land, so

that he has estimated a loss of less than 1 bushel of rice to the acre,

while most of the rice growers estimate the loss at from 4 to 5 bushels.
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Captain Hazzard states that in cultivating from 1,200 to 1,400 acres

of rice, he has paid as much as $1,000 for bird-minding in one spring.

In addition to the use of firearms, various other methods of avoid-

ing the ravages of the ricebirds have been tried, but with, at best,

indifferent success. To prevent the birds from pulling up the sprouted

seed in spring the device of coating it with coal tar has been used,

as is effectively practiced in the case of corn. But the method of rice

culture is very different from that of corn. As soon as the rice is

sown it is covered with water, which remains on the field until the

germination of the seed, a period of variable length. The soaking in

water so affects the tar coating that it no longer protects the grain,

and when the water is withdrawn the birds at once attack the seed.

Moreover, it is stated by Captain Hazzard that some birds, including

the ricebird, hull the grain before eating it, an assertion apparently

corroborated by the absence of hulls in the bobolink stomachs exam-

ined that contained rice. (When seeds are swallowed by birds, the

hulls usually remain longer in the stomachs than the kernels.) Hence,

on this account also, the tar coating would probably have no prevent-

ive effect. Another method is to attach small flags to stakes or to fly

kites over the fields. Looking-glasses have also been suspended in the

same way, but all these devices soon cease to be effective. Placing

pieces of refuse meat on poles about the fields to attract the buzzards

has been tried; the ricebirds mistake the buzzards for hawks and

avoid the fields over which they are flying. But the scheme is effective

only for a short time, as the birds soon become accustomed to the

presence of the buzzards and pay no further attention to them.

These facts and figures are presented for the consideration of the

people of the Northern States, to whom the name 'bobolink' suggests

only poetry and sentiment, and by whom the birds themselves are

looked upon as almost sacred, and are rigidlj^ protected. It is not

probable that any farmer in the North will for a moment contend that

he receives from the bobolinks that nest upon his farm so much benefit

that he would be willing in return to share the losses inflicted upon his

Southern brothers by the birds.

Insect pests ravage the crops of the whole country. No section is

exempt from damage. Each crop has its destroyers, against which

human energy and science must contend with whatever success they

may, and in most cases some effectual remedy has been devised. But

the case of the attacks of the bobolink upon the rice crop of the South

is unique and is probably the result of a peculiar combination of

causes.

As before stated, these birds are inhabitants of open fields; mead-

ows and prairies form their ideal breeding grounds. So much do they

avoid woods and groves that they will seldom nest in a well-grown

orchard, even if other accompaniments are agreeable. At the time

3074—No. 13 2
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America was first settled, the whole northeastern part of the country

must have presented but few localities, and those of limited area,

suited to their wants. When the great forests of New England and

New York were cleared away and transformed into farms with exten-

sive areas of mowing land intersected with springs and brooks, the

bobolinks were not slow to avail themselves of these new opportunities

and soon colonized the whole. At the same time the southeastern

coast region was also brought under cultivation, and the tidal and

river lands were devoted to the raising of rice, thus furnishing the

food needed for the augmented numbers, as noted by Wilson. As

settlement, with its attendant clearing away of forests, spread west-

ward, suitable nesting areas were continually added to those already

created, and the birds had abundant opportunity for great increase in

numbers.

Since the bobolinks pass the winter in South America, the southern

coast of Florida naturally presents to most of them the point of depart-

ure for the long sea flight to their winter homes. Before reaching this

spot, however, they stop to rest and feed in the rice fields of the South-

east, where they remain and recruit their exhausted energies prepara-

tory to final migration. A small contingent, representing those that

have nested in the extreme western portion of their range, migrate

directly down the Mississippi Valley to the rice fields of Louisiana.

When the birds arrive from the North thej' are in poor condition,

having been debilitated by the exertion of reproduction, but- they at

once begin to recuperate with the abundant food furnished by the

rice, soon become vevy fat, and, after a few weeks' rest, are able to

safely resume the southern journey. On the return migration the con-

ditions are similar; the birds arrive from their winter home tired out

with their long flight, and find the fields either newly sown with rice

or else with the tender blade just appearing above the ground. In

each case there is an abundant supply of food, and they are soon in

condition to pursue the journey to their northern breeding ground.

Here we see the two causes ^vhich have combined to bring about all

the trouble between the rice planters and the bobolinks: (1) The fact

that the species has probably nmch increased through the extension of

its northern breeding ground, and (2) the fact that the rice fields lie

directly in the path of migration, and afford a convenient place for

rest and recuperation before and after the flight across the sea. It is

almost certain that if the rice fields were far outside of the lines of

migration, they would ne\ei' be molested. It is probable that long

Ijcfore America was discovered the bobolinks gathered in the marshes

on the southeastern coast and fi-d upon wild rice and other wild plants

previous to departure for their winter home. Cultivation of the land

introduc(>fl ii more abundant supply of food in the South just at the

time it afl'orded a great increase in nesting area in the North.
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In view of the fact that the food habits of the bird during migration

are well known, attention has been directed chiefly in the present

laboratory investigation to the character of the food taken on the

breeding grounds. Of 291 stomachs examined (see p. 72), 231 were
obtained from various points in the North, embracing nineteen States,

from Massachusetts to Montana, the District of Columbia, and Onta-

rio. They were taken in the five months from May to September,

inclusive, but the majority of the September birds whose stomachs

have been examined may be regarded as belated migrants. The food

for these five months was found to consist of 67.1 percent animal mat-

ter and 42. 9 percent vegetable. This result would be rather surprising

but for the fact that only two of the May and nine of the September
stomachs were collected in the rice fields. The general character of

the food during the five months is shown in the accompanjang diagram

(fig. 2).

Fig. 2.—Diagram showing proportions of animal and vegetable food of bobolink in each month from

May to September inclusive. (The figures in the margins indicate percentages.)

Of the insect food, as determined by the examination, beetles con-

stitute nearly 19 per cent. Predaceous species (Carabidie), which are,

broadly considered, useful insects, are represented only by a trace;

snout-beetles, or weevils (Rhynchophora), amount to 8.9 percent, and

in May to 20.8 percent; and other beetles, of various families, and all
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of a more or kvss harmful character, make up the rest of the coleop-

terous food. Hymenoptera, represented by ants and some wasps, and

by many of the sniall parasitic species, form 7.6 percent of the food,

and were found mostly in May and July stomachs. The bobolink eats

more of these useful parasitic Hymenoptera than any other bird whose

food habits ha\'e thus far been investigated, although it should be stated

that examinations of flycatchers and other birds now in course of

completion indicate that it will soon lose its position at the head of the

list. Caterpillars are apparently a favorite food. They form 17.6

pei'cent of the May food, and rise to 28.1 percent in June, after

which they gradually decrease, averaging in the five months 13 per

cent. Those eaten are mostly of the species known as cutworms, and

include the well-known Nephelodes violans. Grasshoppei's constitute

11.5 percent of the food, and are eaten principally in June and July,

when they amount to 23.2 and 25.8 percent respectivel}'. This is

unusual. There seems to be a pretty general law that all birds, no

matter what their food habits may be during the rest of the 3'ear, eat

grasshoppers in August, just as the human race eats certain delicacies

in their respective seasons. But in August, when with most birds the

grasshopper season is at its height, the bobolinks begin to drop their

animal diet and eat vegetable food in preparation for the rice season

in the South. Besides the insects already mentioned, a few bugs and

flies ai-e eaten, and also some spiders and myriapods.

Of the vegetable food, 8.3 percent consists of oats, most of which

are consumed in August, when they reach 31.4 percent of the whole

food for the month. Besides oats and rice, little grain is eaten,

Wheat and barley were found in a few stomachs, and buckwheat in

one. Corn was not found. Weed seeds, such as barngrass, panic-

grass, smartweed, and ragweed, are eaten to the extent of 16.2 per-

cent of the food, and like oats are taken mostly in August, when they

amount to 36.it per cent. Various other articles of vegetable food

go to make up the diet of the bobolinks, while they remain in the

North, the most important of which is wild rice, which seems to be

the favorite food during the journey to the rice plantations. This

plant is as aquatic as its cultivated relative, and abounds along all the

bays, estuai-ics, and rivers of the Atlantic coast, where it affords food

for millions of birds of many species in the latter part of August and

during September and later. It was originally, no doubt, the princi-

pal food of the bobolinks at this season, and remained so until the

advent of civilization introduced something that the birds found even

more to their taste. Of the two birds taken in the rice fields in May,

on(^ h;id eaten 65 percent of insects and 45 percent of rice, with a

trace- of weed seed, while the other had eaten 50 percent of insects,

2.5 percent of rice, and 25 percent of weed seed. Of the insects, 41

percent in one stomach and 30 in the other were snout-beetles (Rhyn-

chophora). The remainder were harmful beetles of other kinds and
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caterpillars, except 3 percent of predaceous beetles (Carabidas) in

one stomach and 15 percent of parasitic Hymenoptera (Ichneumonidse)

in the other. Of the nine birds shot in the rice fields in September,

one had eaten 15 percent of insects and another 90 percent. The
other seven had taken no animal matter, but one had eaten 10, and
another 70 percent of weed seed {Rumex). All the other food, about

79 percent of the whole, was rice.

SUMMARY.

In a summary of its food habits this species must be treated differ-

ently from other birds. It is not enough merely to sum up the

noxious insects and weeds destroyed and set them on one side of the

account, with the valuable grain eaten on the other, and then strike

a balance; though even in this case we should probably decide against

the bird, or at least be forced to say, as of the redwing, that its harm-

fulness is due to an excess of individuals. The case of the bobolink

is peculiar. If it preyed upon all kinds of grain or upon any one

kind whose cultivation was more general, like wheat or oats, its

ravages would be more widely distributed and would consequently

fall less heavily upon the individual cultivator; and the damage,

although the same, would be more evenly divided and so less appre-

ciated. But instead of this, the attacks of the whole species are

directed upon a single crop, and one which is grown over a very

Umited area and by comparatively few cultivators. Again, unlike

most species that remain in the South during the winter and subsist

to a great extent upon scattered waste grain, the bobolink makes its

attacks at planting time and at or immediately before the full tide

of harvest—just when it is capable of doing the greatest damage.

The redwing, although it eats rice at harvest, remains through the

winter, eating the waste rice, which, if left upon the field, would

become what is called 'volunteer' rice—an undesirable element of

the crop; but the bobolink in its relations to the rice field has not a

single redeeming trait. What aggravates the case is the fact that the

birds do not need the rice. There is no reason to suppose that if rice

culture were entirely abandoned there would be any diminution in the

number of bobolinks. It is altogether probable that if this source of

food were withdrawn there would be enough other seed-bearing plants

to supply their needs. Bird fo^ is almost always superabundant.

It is only under very exceptional circumstances that birds suffer

seriously from hunger.

"What, then, shall we say of the bobolink? In the life of the writer

this bird is associated with some of the happiest and brightest hours of

childhood, youth, and maturity. A sunny June morning in rural New

England would hardly be complete without the bubbling, gushing,

rollicking melody of the bobolink in the mowing lot. But hard
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facts can not be set aside by poetry and sentiment. The picturesque-

ness of the bobolink and the melody of its song do not offset the financial

loss and harassing care of . the Southern rice growers. As the case

stands at present the harm done by the bird far outweighs its benefits;

but it is to be hoped that science may devise some means by which

the rice growers may be relieved from some portion, if not all, of the

labor and expense now incident to saving their crops from its devas-

tations.

The following table shows the percentage of each of the principal

kinds of food for each month from May to September.

Food of the bobolinh.

[Number of stomachs examined: May, 52; June, 41; July, 45; August, 103; September, 50. Total, 291.]

Food.
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to bear out this supposition. The insects that annoy the animals do
not constitute any considerable portion of the cowbird's food nor are
the seeds upon which it subsists found to any particular extent Tvheve
cattle range. As the cowbird is abundant in the Mississippi VaUey
and on the Great Plains, it would be interesting to know if it for-
merly associated on familiar terms with the buffalo, and such would
seem to be the case, as Major Bendire gives ' buffalo bird' as one of
its former names.'

The cowbird ranges from the Atlantic to the Kocky Mountains and
sparmgly beyond nearly to the Pacific, and from the Gulf of Mexico
northward into southern Canada. It breeds throughout its range,
except in the immediate vicinity of the Gulf.
In winter most of the birds leave the United States and pass into

northern Mexico, but a few remain in the Southern States and strag-
glers may occasionally be found farther north. The southward
movement begins in September, and by November 1 the birds have
left the Northern States. On their return in spring they appear in
the Middle States in March, and by the first week in May have cov-
ered their whole summer range. Their great center of abundance is
the Mississippi Valley, where they are among the commonest species
and second to few in point of numbers. It is a well-known fact that
the cowbird, like the European cuckoo, but unlike most other birds,
builds no nest for its eggs and young, but saddles the labor of rearing
its progeny upon other species into whose nests it introduces its eggs.
The birds it selects for this imposition are mostly species smaller than
itself, and such as nest in bushes and hedges, or near the borders of
woodland; for as the cowbirds inhabit the open country they will not
penetrate the depths of the forest. Most of the birds thus imposed
upon accept the charge, however reluctantly, and rear the intruder.
As the cowbird's egg usually hatches before the eggs of the owner of
the nest, the young cowbird begins at once to grow and crowds out,
or prevents further incubation of, the other eggs; or, if they are
hatched, so monopolizes the food supply that the young soon perish of
starvation. This has been observed manj' times, but whether it is the
universal rule has not yet been demonstrated. It is supposed that a
female cowbird deposits but one egg in a nest, and that where more
than one strange egg is found they are the product of different birds.

As many as seven cowbird eggs have been found in one nest. A few
birds actively resent the intrusion of the strange egg, and either

desert the nest entirely, or build up its sides and lay a new floor,

beneath which the unwelcome present is left to decay. This device

has, in some cases, been used twice in the same nest, a three-storied

structure resulting, in the upper story of which the rightful occupants
were finally reared. The sparrows, warblers, and fljxatchers are the

' Kept. U. S. National Museum for 1893, p. 591, 1895.
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species most frequently imposed upon, but occasionally larger ones are

victimized. Major Bendire enumerates 90 species in whose nests the

cowbird's eggs have been found. The largest of these are the mourn-

ing dove {Zenaidura 'laacrourd) and the meadowlark {Sturnella magTia.y

That this parasitic habit is injurious to other species there is no

reason to doubt, but the extent of the injury has never been

accurately determined.

It was partly with the expectation of finding some points in the

cowbird's character to offset, to some extent, its parasitism that an

investigation of its food habits was undertaken. The subject of its

food has not attracted much attention from writers upon ornithology;

for no great destruction of grain crops has been -reported against the

cowbird, nor has it ever been accused of prejdng appreciably upon fruit

or garden produce. Dr. B. H. Warren, one of the few ornithologists

to make a detailed examination of its food, says:

The food of these birds consists of seeds, grains, berries and insects. Although

Cowbirds subsist to a small extent on wheat and rye, they never, I think, * * *

attack these cereals when growing. The seeds of clover, timothy, fox-tailed grass,

bitter-weed, etc., are included in their bill of fare; blackberries, huckleberries, cedar

berries, wild cherries and the summer grape {Vitis sesttvalis, Mz.) are eaten. They

subsist to a very great extent, however, on insects; large numbers of grasshoppers,

beetles, grubs and "worms" are eagerly devoured.^

jMuj. Bendire enumerates, as among the articles of cowbird diet,

ragweed, smartweed, foxtail or pigeon grass, wild rice and the smaller

species of grains, berries of different kinds, grasshoppers, beetles,

ticks, flies, and other insects, worms, etc., and adds: "Taking its food

alone into consideration it does perhaps more good than harm."'

A collection of 644 stomachs has been received by the Biological

Survey from twentj^ States ranging from Maine south to Virginia

and west to Kansas and the Dakotas, and also from Tennessee, Georgia,

Texas, Arizona, the District of Columbia, and Canada (see p. 73).

Every month in the year is represented, though only three stomachs

were taken in January. The total food found in these stomachs was

divided as follows: Animalmatter, 2^.3 percent; vegetable, 77. 7 percent.

The proportions in different months are shown by the accompanying

diagram (fig. 3). Only a little more than 3 percent of^ the stomach

contents was sand or gravel—a very small amount when the large

proportion of vegetable food is considered. The animal food consists

almost entirely of insects and spiders, a few snails forming the excep-

tions. The insects comprise wasps and ants (Hymenoptera), bugs

(Hcmiptera), a few flics (Diptera), beetles (Coleoptera), grasshoppers

(Orthoptcra), and caterpillars (Lepidoptera). Wasps, ants, and flies,

'lii'pt. U. S. National Museum for 1893, ]i. 594, 1895.

'Birds of Pennsylvania, revised ed., p. 210, 1890.
'' Lile Histories of N. A. Birds, II, Special Bui. No. 3, U. S. National Museum, p. 435,

1895.
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especiaHy the last, are the insects that might be supposed to attract
the birds to the cattle, but the stomachs do not show that many are
eaten, for altogether they amount to less than 3 percent of the food,
and the wasps and aots are the most important constituents of this
percentage. The wasps are probably picked from flowers while
gathering honey and the ants are collected from the ground. The
destruction of the latter is a decided benefit and the former can be
spared. Hemiptera are represented in the stomach by stink-bugs
{Pentatomidfe), leaf-hoppers (Jassidee), and one cicada. While some
of the pentatomids are useful insects, because of their habit of prey-
ing upon others of a noxious character, many of them are serious

Fig. 3.—Diagram showing proportions of animal and vegetable lood of cowbird in eacb month of the

year. (The figures in the left margins indicate percentages.

)

pests; so on the whole it is probable that birds do little harm by eating

them. The so-called leaf-hoppers live to a great extent upon grass
and might very properly be called grasshoppers were it not that that

name has been appropriated for other insects. Those eaten are so

little that it would require a number of them to fill the stomach of

even a small bird. All are harmful, and some, as for example those

that feed on the grapevine and rose, are very injurious. Cowbirds
eat a great man};- of these leaf-hoppers, which in some stomachs amount
to 60 percent of the whole contents. The greater number are eaten

in June and July, but the aggregate for the j^ear is small, about 1^
percent.
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Beetles form 5.3 percent of the year's food. The predaceous ones,

or those that prey to a greater or less extent on other insects (Cara-

bidsB and a few Cicindelidse), although living on the ground and

often found by cowbirds, are rarely eaten, the aggregate for the year

being about three-fourths of one percent of the whole food. Of the

eight families of beetles represented in the food, only one group, the

snout-beetles or weevils (Rhynchophora), are eaten to any noticeable

extent, and these amount to little more than 2 percent of the food of

the year, although in June they rise to more than 9 percent. They

belong mostly to the families of scarred snout-beetles (Otiorhynchidse),

curculios (Curculionidse), and 'bill bugs' (Calandridse), and as they

are all potentially harmful and most of them actual pests, their

destruction is a beneiit to agriculture. The rest of the beetle food,

comprising species that are all more or less injurious, amounts to a

little more than 2 percent, and is taken chiefly in April, May, and

June.

Grasshoppers appear to be the cowbirds' favorite animal food, and

compose almost half of the insect food, or 11 percent of the whole.

They are first taken in March, when the birds return from their winter

home, reach a maximum of 45.1 percent in August, and decrease to

6.2 percent in November. This is a large record, compared with

those of most other birds whose food has been accurately determined.

It is much greater than those of the crow, crow blackbird, or red-

winged blackbird, all noted ground feeders, and is exceeded only by
those of the meadowlark and a few of other families.

Caterpillars are eaten to some extent in every month of the cow-

birds' stay in the North, but do not constitute a very important element
of the food, averaging only a little more than 2 percent of the whole.

The greatest number,, amounting to a little more than 10 percent, are

eaten in May. The notorious army worm (Leuoania unlpunctci) was
identified in four stomachs, and was probably contained in many more,
but not in a condition to be recognized. One small moth and one
ephemerid were also found.

Spiders were found in many stomachs, but not in large numbers.
They seem to be eaten wherever they are found, but probably only ter-

restrial species are taken. Snails were found in a numlier of stomachs.

Eggshells occurred in several stomachs, but in such small quantities

as to preclude the prol lability that they were taken from the nests of

other birds. When young birds arc hatched the parents remove the

eggshells and drop them at some distance from the nest, where,
doubtless, they are found and oaten l)y other birds, for bits of eggshell

appear more or less frequently in the stomachs of nearly every species

examined.

The vegetable food of the (iowbird exceeds the animal food, both in

quantity and variety. When searching the ground about barnyards
or roads the bird is evidently looking for scattered seeds rather than
insects, though the latter are probably taken whenever found. Various
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other substances are also eaten, but they are mostly of the same gen-
eral character, such as hard seeds of grasses or weeds, with but little

indication of fruit pulp or other soft vegetable matter. The following
table shows the various grains and seeds identified, with the number
of stomachs in which thej^ were contained:

Vegetable substances found in stomachs ofcowbirds.

Grain: Stomachs.

Com 56

Wheat 20

Oats 102

Buckwheat 1

Fruit:

Blueberry
( Vacdnium) 1

Raspberry (Rubm) 4

Forage:

Clover
( TrifoUum) 8

Timothy {Phleum) 8

Sorghum
(
Andropogon sorghum )

.

2

Weeds:

Ragweed (Ambrosia) 176

Rnotweed {Polygonum) 49

Sorrel {Rumex) 37

Thistle
(
Carduus) 1

Amaranth (Amaranthus) 11

Mustard {Brasdca nigra) 4

Chickweed (Alsine) 9

Weeds—Continued. stomachs.

Pennyroyal {Trichostema dicho-

tomum) 2

Mouse-ear chickweed ( Ceras-

tium) 2

Plantain (Plantago) 1

Sunflower
( Helianthus ) 8

Gromwell {lAlhospermum

)

4

Blue-eyed grass (Sisyrinchivm

bermudiana) 1

Barngrass
( Chceiochloa) 265

Panic-grass (Paniaim) 133

Joint-grass
(
Paspalum ) 22

Yard-grass {Eleusine indica) 2

Unidentified (mostly unknown
grass seeds) 57

Miscellaneous:

Mast 1

Leaf gall 2

Rubbish 5

Oats are apparently the favorite grain with the cowbird, as they

were found in 102 stomachs, a record which exceeds the total of those

containing either wheat or corn. They first appear in March, when
12.9 per cent are eaten, evidently waste grain picked up in the stubble-

fields, highways, and barnyards, except in the southern part of the

country, where sowing may take place as early as this month. Oats

constitute less than 2 per cent in April, nearly 8 percent in May
(probably partly made up of grain from newly sown fields), 3.7 in

June, 25.1 in July, 31.5 in August, 19.4 in September, and after that

decrease rapidly and reach zero before the 1st of November. The

average consumption for all the months of the year is 8. 6 percent.

Corn was found in 56 stomachs, but the irregular manner in which it

is distributed through the food of the year indicates that it is not a

favored diet. The record for January, which shows a little more than

33 per cent, is based on only 3 stomachs, and so can not be considered

very reliable. In any case the corn eaten must have been scattered

grain, unless it was some that had been left in the shock over winter.

Even in October, when corn is abundant everywhere, it is scarcely

touched. Only 1 bird out of 70 taken in that month had eaten any,

and in this single instance it amounted to only 6 percent of the entire

food. In the other months the quantity i-anges downward to zero, but

in such an erratic manner as to indicate that it is never sought, but

merely eaten when found and when better food is not at hand. The
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aggregate for the year is 6.5 percent. Wheat was found in only 20

stomachs, and amounts to 1.4 percent of the year's food. Like corn,

its distribution is irregular and does not appear to have any relation to

the seasons. It is probable that it is a purely accidental food, eaten

only when nothing better is to be had. The greatest quantity (4.8 per-

cent) was taken in September. A single kernel of buckwheat was

found in 1 stomach.

Grain as a whole amounts to 16.5 percent, or practically one-sixth

of the food of the year; but a consideration of its distribution as given

above leads to the conclusion that a lai'ge portion of this, probably

one-half, is waste. In comparing the record of the cowbird with that of

the red-winged blackbird, the cowbird's shows the greater consumption

of grain; that is, 16.5, as against 13.9 for the redwing. In view of this

fact it would seem somewhat strange, were not a large proportion of

the grain consumed waste, that no complaints should have been made
against the cowbird on the score of grain eating. It is possible, of

course, that observers have not always distinguished the two species

in the field, as male cowbirds do not differ greatly in color or size from

female redwings—and their great abundance in the West lends some
color to this supposition. But it seems far more probable that they

gather a very important part of the gi-ain found in their stomachs in

their gleaning in roads, about barnyards, and wherever cattle are

found, and so do far less actual damage to growing crops than the

redwings.

Fruit forms an insignificant part of the food. Some traces of what
may have been fruit pulp were found, and a few seeds of raspberries

T/ere in each of 4 stomachs, and some blueberry seeds in one; but as

some of the raspberry seeds were in stomachs collected in April they

were evidently eaten as dry seeds, and this may have been true of all.

The seeds of plants classified as weeds in the list of vegetable food
constitute by far the most important part of the diet. They form the

largest item of food in every month except July and August, and are

of importance in every month. Beginning with 64.4' percent in

January and 95.5 percent in February, they slowly decrease to 16.6

percent in August, but rise suddenly to 58.1 percent in September,
attain their maximum of 97 percent in October, and end with 96.8

percent in December. They constitute practically the whole food of

the winter months. The aggregate for the year is 60 percent of all

the food, or more than three-fourths of the ^'egetable food, and more
than three and a half times the total amount of grain. Barngrass and
ragweed are especially well known as troublesome weeds throughout
the c(;untry wh(uever fii'ld crops are cultivated, and these two consti-

tute the great bulk of this food. Barngrass seed was found in 265
stomaclis and ragweed in '176. Panicums, while ostensibly forage
plants

,
are often trouljlesome weeds. Their seeds were found in 133

' ISased on 3 stomachs. A larger number would probably greatly increase the
percentage. ^ B J
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stomachs, which shows that the birds relish them. Knotweed, smart-
weed, and other species of the genus Polygonum, all noted weeds, were
found in 49 stomachs. The other items of the weed-seed food are eaten
to a greater or less extent, but not by so many birds as are those
specifically mentioned. Of the 6M stomachs only 3 were filled with
grain alone, while 9i contained nothing but weed seed. The amount
of weed seed destroyed by birds in a single year in the United States
is immense, and it is evident that the cowbird is one of the noteworthy
agents by which the already overflowing tide of noxious weeds is kept
within its present limits.

STJMMAET.

In summing up the results of the investigation, the following points
may be considered as fairly established: (1) Twenty per cent of the
cowbirds' food consists of insects, which are either harmful or annoy-
ing. (2) Sixteen per cent is grain, the consumption of which may
be considered a loss, though it is practically certain that half of this

is waste. (3) More than 50 per cent consists of the seeds of noxious
weeds, whose destruction is a positive benefit to the farmer. (4) Fruit
is practically not eaten.

The following table shows the percentage -of each of the principal

kinds of food for every month in the year:

Food of the cowUrd.

[Ntjmbee of stomachs examined: January, 3; February, 10; March, 18; April, 83;

July, 57; August, 38; September, 79; October, 70; November, 23; December, 11



30 FOOD OF BOBOLINK, BLACKBIRDS, AND GEACKLES.

In view of the fact that so much has been said in condemnation of

the cowbird's parasitic habits, it may not be out of place to inquire

whether this parasitism is necessarily as injurious as has been claimed.

When a single young cowbird replaces a brood of four other birds,

each of which has food habits as good as its own, there is, of course,

a distinct loss; but, as already shown, the cowbird must be rated high

in the economic scale on account of its food habits, and it must be

remembered that in most cases the birds destroyed are much smaller

than the intruder, and so of less effect in their feeding, and that two

or three cowbird eggs are often deposited in one nest.

The question is a purely economic one, and until it can be shown

that the young birds sacrificed for the cowbirds have more economic

value than the parasite, judgment must be suspended.

THE YELLOW-HEADED BLACEBISD.

{Xantlmcephalus xanthocephalus.

)

The yellow-headed blackbird is locally distributed throughout the

Western United States, where it frequents marshes and sloughs, but

avoids the more arid deserts, extensive forests, and wooded mountains.

Its range in summer extends from southern California through north-

ern Arizona and New Mexico to Indiana, and northward into the

Canadian Provinces. It winters in the southern part of its range and

on the table-lands of Mexico. Stragglers have been found from Green-

land to Cuba.

Its breeding habits are much like those of the redwing, but it is

usually less abundant than that bird. It is gregarious and I'esorts to

marshes to build its nest, which is very similar to that of the redwing,

and similarly placed. Although it breeds in marshes, it does not by

anjr means confine itself to them in its search for food, but forages far

afield, visiting corncribs, grainfields, and barnyards. The writer's first

experience with the yellow-headed blackbird was on the prairies of

Nebraska, where flocks visited the railway then in process of construc-

tion, running about among the feet of the mules and horses in search

of grubs and worms exposed by the plow and scraper, and all the time

uttering- their striking gutteral notes (almost precisely like those of a

brood of suckling pigs). In their habit of visiting barnyards and hog
pastures they lesemble cowbirds much more than redwings. When
the breeding season is over tlicy often visit grainfields in large flocks,

and Ijcconie the cause of much complaint by Western farmers.

The investigation of their food is founded upon an examination of

138 stomachs received from ton of the Mississippi Valley States, and

from California and Canada, and collected during the seven months
from April to October, inclusive (see p. 73). While decidedly too few
to give entirely reliable results, they may furnish some preliminary
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data regarding the food. As indicated by the contents of these

stomachs, the food for the seven months consists of 33. 7 percent of

animal (insect) matter and 66.3 percent of vegetable matter. The
animal food is composed chiefly of beetles, caterpillars, and grass-

hoppers, with a few of other orders, while the vegetable food is made
up almost entirely of grain and seeds of useless plants. Predaceous

beetles (Carabidse) constitute 2.8 percent of the season's food, a xevy

small amount for a bird of such pronounced terrestrial habits. Most
of these beetles are eaten in May, June, and July, and none are taken

in the fall months. Other beetles amount to a little more than 6 per-

cent, and are eaten mostly in the early part of summer. Caterpillars

constitute i.6 percent, but nearly two-thirds of them are taken in

July, and in that month they form 21.5 percent of the month's food.

Remains of the armj' worm (Leucania unipuyicta) were identified in 6

stomachs. Grasshoppers are first eaten in May, but do not amount to

any important percentage until July, the month of maximum con-

sumption. In this respect this bird appears to difl^er, like the bobolink,

from most other species, as August is usually the month in which

grasshoppers are eaten most freely; but the examination of a larger

number of stomachs might prove the yellowhead to be no exception to

the usual rule. After August the consumption of grasshoppers is

considerably increased, and the total for the season is 11.6 percent.

The remainder of the animal food, 9.7 percent, is made up of other

insects, chiefly Hymenoptera (ants, wasps, etc.), with a few dragon-

flies and an occasional spider and snail.

. So far as its animal food is concerned, the yellowhead has a very

good record. For a ground feeder, it takes very few predaceous

beetles, while insects harmful to vegetation constitute 30 percent of

its food.

The vegetable food consists almost entirely of seeds, and for eco-

nomic purposes may be divided into grain and weed seed. Of grain,

oats hold first place, as in the food of the redwing, and are probably

eaten in every month when they can be obtained, although none were

found in any of the 6 stomachs taken in September. The 3 October

stomachs contained an average of 63 percent, but a greater number of

stomachs would in all probability give a smaller average. August,

apparently the next month of importance, shows 43.2 percent. Next

to oats corn is the favorite grain, and was eaten to the extent of 9.8

percent, nearly all in the months of April, May, and June, with a

maximum of 48. 8 percent in April, when no wheat was eaten. Wheat

appears from May to August, inclusive, and is the only vegetable

food that reaches its highest mark in August. The average for the

season is 3.5 percent.

Grain collectively amounts to 38.9 percent, or considerably more

than half of the total vegetable food, and more than one-third of all
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the food. While there is no doubt that a considerable quantity of

this is waste, still a very decided taste for grain is shown, a point that

is more especially emphasized by the large quantity (more than 54 per-

cent of the total food) eaten in August. Corn, from its appearance in

such large quantities in the food of the early spring months, is evi-

dently picked up as waste grain to a considerable extent, but oats and

wheat, which appear at the same time, are probably largely taken

from newly sown fields. In July and August they evidently come

from harvest fields. Mr. E. W. Nelson, of the Biological Survey,

informs the writer that from about the last of August to the end

of September the cornfields of the table-lands of Mexico are much

damaged by yellowheads.

Weed seed appears as a very prominent item of food in ever\- one

of the seven months under consideration, except October, the record

for which is based on only 3 stomachs and hence can not be made a

basis for sound conclusions. Beginning with 18 percent in April, it

increases to 34 percent in June, drops to 6.6 in July (to make room

for caterpillars and grasshoppers), rises to 36.1 percent in August,

and finally to 64.4 percent in September. While, as stated above,

none was found in the 3 October stomachs, there is no reason to doubt

that weed seed is not only a common article of food in that month

but also a staple diet in the other colder months of the year. It is to

be regretted that no stomachs of the yellowhead have been received

from its winter range, to give some idea of its food during the colder

season. It is almost certain, however, that this would be found to con-

sist of weed seed and waste grain, as in the case of its neighbor, the red-

wing. The weeds found in the stomachs are almost precisely the same

as those eaten by the redwings, and in-practically the same proportions.

Barngrass (O/uetochloa), Paiolcutii, and ragweed {Amhrosia) are the

leading kinds, supplemented by Poli/ffonu/n, Hii/iicr, and others.

SUMMARY.

From this brief review some conclusions may be drawn, but the

somewhat fragmentary nature' of the evidence makes it probable that

they may be subject to considerable modification in future. It is almost

certain that the rather peculiar distribution of the various items of food

through the season will prove to be more apparent than real in the

light of more extensive obs(^rvations. In the meantime we may safely

conclude (1) that the yellowhead feeds principally upon insects, grain,

and weed seed, and does not attack fruit or garden produce; (2) that it

does mucli good by eating noxious insects and troublesome weeds, and

(3) that where too abundant it is likely to be injurious to grain.

When it is considered that the redwing has been accused of doing

immense damage to grainfields, it is evident that the yellowhead, which
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has been found to eat nearly three times as much grain a.s the former
must be capable of much mischief in localities where it becomes
superabundant.

The following table shows the various elements of the food for each
month of the season:

Food of the yellow-headed blackbird.

[NUMBEK OF STOMACHS EXAMINED: April, 9; May, 31; June, 14; July, 16; August, 60; September, 5
October, 3: total, 138.]

Pood.
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species. In many places, especially on the borders of shallow lakes,

thousands of acres of rushes and reeds of various kinds afiford nesting

sites for redwings, yellowheads, and marsh wrens, while myriads of

more aquatic species swim in the waters below and nest amid the

broken herbage. It is from such breeding grounds that the vast

flocks are recruited that make such havoc upon fields of grain and call

forth the maledictions of the unfortunate farmer. East of the Appa-

lachian Range the conditions are different. Marshes on the shores of

lakes, rivers, and estuaries are here the only sites available for breed-

ing purposes, and as these are more restricted in nmnber and area

than the western breeding grounds the species is much less abundant

than in the West.

Fig. 4.—Red-winged blackbird.

Like their associates, the marsh wrens, and their neighbors, the

bank swallows, the, redwings are eminently gregarious, living in flocks

for the greater part of the time and breeding in communities which

vary in size according to the area of the swamp they occupy. Some-

timoH these colonicw are n>duced to a single family, which in such

cases usually consists of one male bird with several females and their

nests; for this species practices polygamy, a habit noted in the case

of only 11 few species of song birds.

During th(> winter the redwings are in the South, but may occasion-

ally be found as far north as latitude 40°, and stragglers may occur at

any point within their summer range. (A young male was shot by the

writer in central Iowa in January, ISTlt, and one bird whose stomach
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is included in this investigation was killed in northern Massachusetts
on Januarj' 29, 1896.) In their northward migration they begin to
appear in the Upper Mississippi Valley about the last of February or
during the first half of March, and by the middle of March enter the
New England States. On the return journey they begin to leave the
more northern portions of their range in September, and the migration
is practically complete by the end of October.

Although they arrive from the South at an early date, they are by
no means eai'ly breeders, for at that time the marshes are desolate

wastes of dead and broken-down herbage, and the birds do not build

until the new growth is considerablj^ advanced. This involves a delay

of several weeks, during which the birds, having taken possession of

a marsh where they intend to construct their homes, sit idly about
and behave as though time hung heavily upon them. The females

usually perch upon the dead vegetation as if watching for the new
growth to appear, while their liege lord, with the resplendent insignia

of his rank conspicuous on his shoulders, struts about upon some
fence or tree and swells his little body, ruffles up his feathers, and by
a display of his brilliant colors and a rather poor attempt at singing

tries to make the time less wearisome to his patient mates.

Owing to their peculiar nesting habits these birds do not come in

contact with the farmers' crops appreciably during the breeding sea-

son, since at this time they confine themselves to the immediate

vicinity of their marshy homes. After the season of reproduction

they assemble in flocks, usually of a considerable size and often

immense, and it is at this time that they frequently do serious harm

to crops of standing grain. Much testimony has been received by the

Department of Agriculture indicating that the damage is sometimes

enormous. In letters received from the rice growers in the South

the redwing is implicated equally with the bobolink in destroying

rice both in spring and fall. It is claimed by some, however, that

the redwing is not wholly bad, as it remains in the fields during the

winter and eats the ' volunteer ' rice, which, if it grew in any consid-

erable quantity, would spoil the crop.

On the other hand, there is considerable evidence that redwings eat

a great many insects, and that it is only under exceptional circum-

stances that they eat grain to an injurious extent. It is noticeable

that nearly all complaints against them come from the Mississippi

Valley, where the native grasses and weeds of the prairies have been

replaced by vast fields of grain. It has also been stated that the

greatest damage was done when but few fields of grain had been

planted. These afforded a new and easily accessible supply of food

of which the birds were not slow to avail themselves; but since the

grainfields have increased in area the work of the birds has become

more widely distributed, and the damage has not been so apparent.
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Wilson, in speaking of the food of the redwing, says:

The whole season of winter, that, with most birds, is passed in struggling to sustain

life in silent melancholy, is, with the redwings, one continued carnival. The profuse

gleanings of the old rice, corn, and buckwheat fields, supply them with abundant

food, at once ready and nutritious. * * * Before the beginning of September,

these flocks have become numerous and formidable; and the yoimg ears of maize,

or Indian corn, being then in their soft, succulent, milky state, present a temptation

that can not be resisted. Reenforced by numerous and daily flocks from all parts of

the interior, they pour down on the low countries in prodigious multitudes. Here

they are seen, like vast clouds, wheeling and driving over the meadows and devoted

cornfields, darkening the air with their numbers. Then commences the work of

destruction on the corn, the husks of which, * * * are soon completely or par-

tially torn off; while from all quarters myriads continue to pour down like a tempest,

blackening half an acre at a time; and, if not disturbed, repeat their depredations

till little remains but the cob and the shriveled skins of the grain; what little is

left of the tender ear, being exposed to the rains and weather, is generally much

injured. * * *

It has been already stated, that they arrive in Pennsylvania late in March. Their

general food at this season, as well as during the early part of summer, * * *

consists of grubworms, caterpillars, and various other larvae, the silent, but deadly

enemies of all vegetation, and whose secret and insidious attacks are more to be

dreaded by the husbandman than the combined forces of the whole feathered tribes

together. For these vermin, the starlings search with great diligence; in the ground,

at the roots of plants, in orchards, and meadows, as well as among buds, leaves, and

blossoms; and from their known voracity, the multitudes of these insects which they

destroy must be immense. Let me illustrate this by a short computation: If we

suppose each bird, on an average, to devour fifty of these larvee in a day, (a very

moderate allowance,) a single pair, in four months, the usual time such food is sought

after, will consume upward of twelve thousand. It is believed, that not less than a

million pair of these birds are distributed over the whole extent of the United States

in summer; whose food, being nearly the same, would swell the amount of vermin

destroyed to twelve thousand millions. But the number of young birds may be

fairly estimated at double that of their parents; and, as these are constantly fed on

larvfe for at least three weeks, making only the same allowance for them as for the

old ones, their share would amount to four thousand two hundred millions; making

a grand total of sixteen thousand two hundred millions of noxious insects destroyed

in the space of four months by this single species! The combined ravages of such a

hideous host of vermin would be sufficient to spread famine and desolation over a

wide extent of the richest and best cultivated country on earth. All this, it may be

said, is mere suppos^ition. It is, however, supposition founded on known and

acknowledged facts. I have never dissected any of these birds in spring without

receiving the most striking and satisfactory proofs of these facts; and though, in a

matter of this kind, it i.s impossible to ascertain precisely the amount of the benefits

derived by agriculture from thin, and many other species of our birds, yet, in the

present case, I can not resist the Ijelief, that the services of this species, in spring, are

far more important and Ijcneficial than the value of all that portion of corn which a

careful and active farmer permits himself to lose by it.'

Audubon, in speaking of this species, says:

The marsh blackbird is so well known as being a bird of the most nefarious pro-

pensities, that in the United States one can hardly mention its name, without hearing

such an account of its pilforings as might induce the young student of nature to con-

ceive that it had been created for the purpose of annoying the farmer. That it
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destroys an astonishing quantity of corn, rice, and other kinds of grain, cannot be
denied; but that before it commences its ravages, it has proved highly serviceable to
the crops is equally certain. * * *

Their food at this season [spring], is ahnost exclusively composed of grubs, worms,
caterpillars, and different sorts of coleopterous insects, which they procure by
searching with great industry, in the meadows, the orchards, or the newly plowed
fields. * * * The miUions of insects which the redwings destroy at this early
season, are, in my opinion, a full equivalent for the corn which they eat at another
period.'

Of more recent writers, probably Dr. B. H. Warren has made the
most extensive researches upon the food habits of these birds.

In stating the results of the examination of 25 stomachs, he says:

The redwing * * * destroys large numbers of "cutworms." I have taken from
the stomach of a single swamp blackbird as many as 28 " cutworms. '

' In addition to
the insects, etc., mentioned above, these birds also, during their residence with us,
feed on earth-worms, grasshoppers, crickets, plant-lice and various larva, so destruc-
tive at times in the field and garden. During the summer season, fruits of the
blackberry, raspberry, wild strawberry, and wild cherry are eaten to a more or less
extent. The young, while under parental care, are fed exclusively on an insect
diet.2

N. S. Goss says of the redwings:

During the fall and winter months they assemble in large flocks, and do much
damage in the ricefields, and are often more or less injurious to the grains within
their summer homes; but the damage they do in the latter case is overbalanced by
the destruction of injurious insects, upon which they almost wholly feed during the
breeding season; busy hunters of the field and followers of the plow.'

Stomach examination does not indicate that the redwings are
especially fond of grain. The diagram here given (fig. 5) illustrates

the variation in the relative proportions of the more important ele-

ments of the food throughout the year. The preponderance of weed
seeds over grain or other vegetable food is apparent at a glance.

Weed .seeds, such as Ch(BtoGhloa {Setaria), Ambrosia, Rumex, Polygo-
num, etc., constitute more than half the food of the year, while grain

(nearly half oats) is less than one-seventh. The only varieties of

Chostochloa that are cultivated extensively are Hungarian grass and
millet, but as these are raised to a great extent as forage plants no
great harm is done by taking the seed, except when it is newly sown
or where the crop is raised for seed alone. The other species are aU
noxious weeds, and probably the greater part of the Chcetochloa eaten

by birds is from wild plants, which are as much of a nuisance as any
of the other weeds when they get into cultivated fields. In the matter
of fruit the redwings are almost total abstainers, only on rare occa-

sions tasting a blackberry or some other of the smaller varieties by
way of experiment.

iQrnith. Biog., Vol. I, pp. 348-349, 1831.

''Birds of Pennsylvania, revised ed., p. 212, 1890.

'History of the Birds of Kansas, p. 399, 1891.
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The increase of vegetable food other than grain and weed seeds

during August and September is due to the consumption of wild rice

{Zizania aqvMtica), which at this time forms quite an important item.

In their insect diet the redwings do much good, for only a small

proportion of the species they eat are beneficial. More destructive

snout-beetles (weevils) are eaten by them than by any other birds that

the Avriter has examined, with the single exception of the bobolinks.

Other beetles and grasshoppers also constitute an important part of

Fig. 6.—Diagram showing proportions of animal and vegetable food of red-winged blackbird in

each month of the year. The relative amounts of the different kinds of food are shown by variously

shaded areas. Thus, in June, useful insects are represented by the broken-lined area at the bottom

of the column for that month, injurious insects by the horizontally shaded space, grain by the space

shaded with diagonal broken lines, and the other elements of food in similar manner. The percent-

age of food (lor example, of injurious insects), fur a month, is not necessarily indicated by the summit

of the curve, but by the space between the upper and lower curves. (The figures in the margins

indicate percentages.

)

the insect food. While there can be no doubt that the birds do con-

siderable damage when collected in large ilocks, it is probable that

,sucli injury will become less and k>.ss as the area of cultivation

increases and the swamps where they breed are encroached upon and

drained, with a consequent reduction in the abundance of the species.

The Biological Survey has examined 1,083 stomachs of the redwing,

collected in every month of the year, and from thirty States, the District



THE EED-WINGED BLACKBIKD. 39

of Columbia, and Canada (see p. 74). The greater number of these

stomachs were collected in the Northern States during and immediately

before or after the breeding season. Most of those taken in the South

were collected in Texas during the winter. These throw considerable

light on the winter food, which does not apparently differ greatly from

that eaten in the Northern States in the early spring and late fall. No
stomachs were received from the rice-growing region during sowing

and harvesting.

The food of the year was found to consist of 73.4 percent of vege-

table matter and 26.6 percent of animal. The animal food begins

with 1.4 percent in January and gradually increases to 88.2 percent

in June, after which it regularly decreases to a fraction of 1 percent

in November. With the exception of a few snails and crustaceans, it

consists entirely of insects and their allies (spiders and myriapods), so

that, roughly speaking, insects constitute one-fourth of the year's food.

They consist principally of beetles, grasshoppers, and caterpillars,

with a few wasps, ants, flies, bugs, and dragon-flies.

The beetles (Coleoptera) amount to a little more than 10 percent of

the food, and the greater part of them are harmful insects. They

belong to several families, but only one group is eaten extensively

enough to be greatly distinguished above the others. This is the sub-

order of snout-beetles or weevils (Ehynchophora). These constitute

4.1 percent of the year's food, but in June amount to 22.4 percent of

the food of the month. All the beetles of this group are injurious,

some of them greatly so. Useful predaceous beetles (Carabidse) are

eaten to the extent of 2.5 percent of the food of the year, but are

taken mostly in spring and early summer. Other beetles, belonging

to several families, such as click-beetles (Elateridse), leaf-beetles (Chry-

somelidse). May-beetles (Scarabseidse), and a few others, amount

altogether to 3.5 percent.

Grasshoppers (Orthoptera) are eaten practically in every month of

the year, though none were found in the 11 stomachs taken in January.

They constitute 4.7 percent of the whole food, and are exceeded by

no other insects except beetles and caterpillars. The greatest number

(amounting to 17 percent) are eaten in August, the 'grasshopper

month.' As all species of grasshoppers are injurious, their destruc-

tion must be counted to the credit of the bird.

Caterpillars (larvee of Lepidoptera) form 6.9 percent of the year's

food. They are eaten to a slight extent in the winter months and in

gradually increasing amounts up to May, when they form 20 percent

of the food. Their consumption falls away to almost nothing in Au-

gust, when grasshoppers are plentiful, and rises again in September,

showing that grasshoppers are preferred, and for a short time replace

the lepidopterous food. The same fact has been shown in the case of
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the Baltimore oriole, which leaves the trees in August and descends

to the ground to eat grasshoppers/ While caterpillars are not all

harmful, none of them as far as known are doing anything for the

good of the farmer, so the redwings, in so far as they destroy these

insects, are doing a beneficial work, and among those found in the

stomachs were a number of the widely known and dreaded army worm
{Leucanla viii^juncfa). Miss Caroline G. Soule, in a letter from Bran-

don, Vt., quoted by Dr. C. M. Weed, says that the redwings, with

other birds, do especially good work in destroying the pupse of the

forest-tent caterpillar, and later feed on the adult insects.'

Other insects, such as ants and wasps (Hymenoptera), bugs (Hemip-

tera), flies (Diptera), and dragon-flies (Odonata), with a few spiders

and myriapods, make up the rest of the animal food, but none of them

are eaten to such an extent as to render them of any striking economic

importance. Ants, bugs, and flies are all more or less injurious or

annoying insects, while wasps, dragon-flies, and spiders are probably

for the most part somewhat useful. Dragon-flies are found about

water, where the redwings also live, but they are too rapid in flight

and too restless to be caught by anything less expert than a flycatcher,

and it is probable that those eaten by redwings are picked up dead.

Spiders are for the most part useful, but in a rather restricted way,

and their destruction is not a great loss. Considered as a whole, the

animal food of the redwings consists of insects, the most of which

are positively harmful, while but few are decidedly beneficial.

The diagram on p. 38 shows in a striking manner the increase of

the animal food in early summer—that is, in June, It is probable that

the exhaustive labors of reproduction call for a more exclusively ani-

mal diet in May and June than does the strain of moulting in July

and August. There seems to be no other theory by which to explain

the decrease in the latter month, especially in view of the fact that

these are the months when grasshoppers abound.

The vegetable food of the redwings consists mainly of seeds of

grasses and weeds, the different kinds of grain being merely larger or

more important gi-asses. Some of these plants, like wild rice (Zisania),

have no economic importance; but many others, such as the culti-

vated grains, are of value, and their destruction is a positive loss;

while still others, like ragweed {Ambrosia), are noxious weeds, the

destruction of which is a benefit to the farmer. The following table

shows all the vegetable substances found, with the number of stomachs

in which oach occurred:

' Yearbook Dt-pt. of Agriculture for 1895, p. 429.

2 Bull. 64, N. II. Agr. Coll. Expt. Sta., May, 1900.
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Vegetable substances found in stomachs of red-winged hlackUrds

Weeds—Continued

.

41

stomachs.

190

117

Grain

:

Oats

Corn

Wheat 68

Barley 2

Forage:

Clover (JH/oZmm) 4

Sorghum {Sorghum) 5

Timothy (PWmm) 7

Weeds:

Panic-grass
{Panicum

)

168

Joint-grass {Paspcdum) 21

Bamgrass (C/iastoc/itoa) 271

Wild rice {Zizania) 24

Amaranth (Amaranihus) 4

Eagweed {Ambrosia) 189

Pigweed (CAcreo/)orfi«m) 4

Sunflower (fleKanttus) 13

Gromwell {IMhospermum) 1

Plantain {Plantago) 1

Stomachs.

Smartweed {Polygonum) 200
Sorrel {Rumex) 64
Chickweed {Alsine) 9

Unidentified 168

Fruits:

Blackberry {Ruhus) 7

Blueberry ( Vaccinium) 2
Gooseberry {Ribes) . . . , 1

Strawberry {Fragaria) I

Indian currant {Symphoricarpos) I

Hackberry
( Celtis ocddentalis) .

.

1

Unidentified 14

Miscellaneous:

Bayberry (Myrica cerifera) 2

Beechnuts {Fagus) 1

Pine seed {Pinus) 10

Sedge
(
Carex) I

Bulb or tuber 4

Eubbish 54

In the list the chief interest, of course, centers about the grain.

Of the four kinds eaten, oats are evidently the favorite, for they were
found in 190 stomachs and amount to 6.3 percent of the year's food.

April shows a little less than 6 percent for the month, undoubtedly
collected from newly sown fields. In June they fall to less than 2 per-

cent, in July rise to 22.6, increase somewhat in August, fall to 4.2 in

September, and disappear entirely before the end of October. A few
were found in December, but they do not appear in the other winter

months. The oats eaten in Juh^ were probably taken from standing

or newly cut grain, as perhaps were some of those eaten in August;

but most of the oats in the United States are cut before the end of

July, so that the greater part of those that were taken after this

month must have been gleaned from the stubble or pilfered from the

shock. Wheat first appears in March to the amount of 1.6 percent,

but does not become an important item of food until July, when it

rises abruptly to 13.1 percent. As July is the harvest month for

wheat in most parts of this country it is reasonably certain that this

grain is taken from the standing crop or gathered from the field after

the reaper has done its work. August and September show 6.2 and

1.6 percent, respectively, all of which must have been scattered grain

except where it could be stolen from the shock. The total amount of

wheat for the j'ear is only 2.2 percent. Corn is eaten to the extent

of 2.6 percent in February, but the amount increases to 9.2 percent

in March, after which it decreases to 3.0 percent in June. It rises

through July and August to 7. 5 percent in September, but falls off

rapidly after September and is unimportant during the remainder of

the year. The average for the year is 4.6 percent.
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Grain collectively amounts to 13.9 percent of the food of the year,

and its distribution as shown above leads to the conclusion that at

least half of it is waste. Oats alone show an increased consumption

in May, the month of sowing. July and August are the months of

maximum consumption. All that is eaten after August, except corn,

must be gathered from the stubble, unless the grain is left shocked in

the field; and even in that case it is difficult to understand how the

birds can do any serious damage if the shocks are properly put up and

are not alleged to remain out an unreasonable time.

In order to gain a more thoi'ough understanding of the grain-eating

propensities of the redwings, a special study was made of the food for

the five months from May to September, inclusive. Forty-six percent

of the stomachs taken in May contained grain, and only 11 percent of

those taken in June. The ratio then rises in July, and culminates at

72 percent in August, after which it decreases rapidly. The average

for the five months is 46 percent; that is, in every 100 birds taken

46 had eaten grain. The grain-eating record, as exhibited by the bulk

of the grain food, is quite different. Grain constitutes about 20 per-

cent of the food by bulk in May and less than 6 percent in June,

but rises to a maximum of nearly 43 percent in July and falls off

slightly in August, after which it rapidly decreases and disappears.

The average consumption for the five months is 24 percent of the

whole food. Again, if the two months of July and August are con-

sidered alone, it will be found that although 68 of every 100 birds have

eaten gi'ain, this item constitutes only 41 percent of the food for the

two months.

Still further restricting the study to birds taken in the Mississippi

Valley, in the same five months. May to September, the percentage of

grain shows an important increase. During these months 173 birds

were collected in the States of Indiana, Illinois, Wisconsin, Minne-

sota, North Dakota, South Dakota, Iowa, Nebraska, and Kansas. The

number, though siuall, is sufficient to serve at least as a clue to the

food during this period. Grain was eaten by 60 percent of the birds

collected in May, by 46 percent of those taken in June, by 80 per-

cent of those taken in July, by 81 percent of those taken in August,

and by 45 percent of those taken in September. Of the food of

those taken in May, 27 percent was grain of various kinds; in June,

23 percent; in July, .51 percent; in August, 45 percent, and in Sep-

tember 24 percent; an average of 34 percent of grain for the five

months. As these are the ones in which nearly all of the grain is

eaten, and as more than half of it is eaten in July and August, the

above exhibit apparently shows the worst that the redwings do. Of
the, 1,083 stomachs examined, only 19 were filled with grain alone,

while 217 were entirely filled with the seeds of weeds or useless

plants. The total grain consumed, as given above, is less than that
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eaten by the crow blackbird (45 percent), the jay (19 percent), or

the cowbird (17 percent). In view of the fact that the redwing has

been under the ban in manjr States and in some still remains so, this

result is rather surprising. It renders more impressive the fact that

the damage is due to overwhelming numbers in that part of the coun-

try from which the complaints have come, and not the amount of

grain eaten by the individual bird. The unequaled facilities for

breeding afforded by that region have in many instances given rise to

such immense flocks in a restricted area that, while each bird eats but

a trifle, the total is tremendous.

Weed seed is apparently the favorite food of the redwings, since

the total amount of grass and weeds is 54.6 percent, more than half of

the year's food, and more than four times the total grain consumption.

These seeds are the principal article of diet of the birds in the Northern

States in the early spring and late fall, and the stomachs received from

the South during the winter are filled with them almost exclusively.

They amount to more than 3 percent in June, the month of minimum
consumption, and constitute a very appreciable percentage even dur-

ing the months when grain is most abundant. The great bulk consists

of the four well-known genera of noxious weeds, Chcetochloa (barn-

grass or foxtail). Ambrosia (ragweed), Panicum (panic-grass), and

Polygonum (smartweed and knotweed). The others were found in

from 1 to 64 stomachs each, and while not all are as much of a nuisance

to clean cultivation as the four named, none have any useful function

in agriculture. Fruit forms so insignificant a proportion of the red-

wing's food that it is hardly worth considering. Blackberries or rasp-

berries were identified by their seeds in 7 stomachs, but only a few

were found in each, and the percentage is trifling. The other species

taken also appear in few stomachs and in small quantities.

The miscellaneous list contains a collection of makeshifts upon which

the bird falls in case of necessity, the most curious of which, perhaps,

is the seed of the pine tree. The birds from whose stomachs these

were obtained were shot in the very act of picking the seeds from the

cones in the top of the tree, a strange employment for an inhabitant

of a marsh, but Dr. Coues notes the breeding of this bird near pine

trees at a distance from any marsh. ^

SUMMAKY.

In summing up the economic status of the redwing the principal

point to attract attention is the small percentage of grain in the year's

food, seemingly so much at variance with the complaints of the bird's

destructive habits. Judged by the contents of its stomach alone, the

redwing is most decidedly a useful bird. The service rendered by

the destruction of noxious insects and weed seeds far outweighs the

'Birds of the Northwest, p. 187, 1874.
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damage due to its consumption of grain. The destruction that it some-

times causes must be attributed entirely to its too great abundance in

some localities.

The following table shows the various elements of its food for each

month

:

Food of the red-winged blackbird.

[KUMBER OF STOMACHS EXAMINED: January, 11; February, 48; March, 84; April, 104; May, 76; June, 158;

July, 141; August, 151; September, 66; October, 91; November, 82; December, 82; total, 1,083.]

Food,
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Of the total food, only 1.6 percent is animal matter, and the re-

mainder, 98.4 percent, is mostly grain. The animal food consists of

beetles, ants, grasshoppers, bugs, caterpillars, and a few spiders

—

mostly harmful, but so few in number that they are economically

insignificant. Of the 98.4 percent of vegetable food, 85.5 percent

consists of grain. This is made up of wheat, 28.9 percent; oats, 52.3

percent; and barley, 4.3 percent. Corn was not found. It is prob-

able that this record would be somewhat modified by an examination

of a larger series of stomachs representing every month of the year,

but it must be remembered that one of the missing months is Feb-

ruary, a month when birds feed to a great extent upon vegetable

food, and another is August, which is a harvest month. The other

vegetable food (12.9 percent) consists mostly of the seeds of noxious

weeds.

Further field observation of the habits of this species is needed, but

it is probable that the bird does great damage in places where it is

abundant, especially in grain-growing sections. In view of the very

large percentage of grain in the stomachs, and the fact that grain forms

more than half the food in every month, it does not seem probable

that the bird is able to supply its wants from the waste grain of the

fields and corrals. Even if 60 percent were so obtained, a large

percentage, more than 40 percent, of the total food still remains to

the discredit of the species. Further investigation is necessary

before final conclusions can be drawn, but it hardly seems probable

that it can show the California redwing in any other light than that of

a source of danger to grain.

THE BUSTY BLACKBIRD.

{Scolecophagus mroHmis.)

One of the most familiar sights to the New England schoolboy, and

one which assui'es him that spring is really at hand, is a tree full of

blackbirds, all facing the same way and each one singing at the top

of its voice. These are rusty blackbirds, or rusty grackles, which,

on their spring journey to the north, have a way of beguiling the

tedium of their long flight by stopping and giving free concerts.

Every farmhouse by the wayside will have its visitors, and every boy

who hears them is eager to tell his mates that he has seen the first flock

of blackbirds. They breed in the Maritime Provinces of Canada,

the northern parts of New England, New York, and Minnesota and

northwestward nearly to the mouth of the Mackenzie River and

Kotzebue Sound, Alaska; and spend the winter in the Southern States

as far west as Texas and as far north as southern Illinois. In their

migrations they are seen in immense numbers, especially in the Mis-

sissippi Valley.
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The great majority of these birds nest so far north that they are

beyond the limits of cultivation, and consequently have no economic

interest during the breeding months. But as soon as the season of re-

production is over they begin to assemble and move southward, and it

is evident that such vast flocks as they form might prove a serious

menace to any crop on which they chose to prey. Reports, how-

ever, have not implicated them to anj' great degree in the devastation

of grainfields, and it seems to be their habit to feed about swamps and

in roads and stock yards. That they have a decided taste for foraging

in wet ground or about water is shown by the contents of their

stomachs, which included aquatic beetles of many species, with larvae

of ephemeridse, caddice-fly cases, a few dragon-flies, small snails and

other mollusks, salamanders, and small fishes.

The food of rusty blackbirds does not seem to have received much

attention, but a few ornithologists have given it brief consideration.

Mr. C. J. Maynard reports that he has never found anything in

their stomachs except insects and small mollusks.'

Col. N. S. Goss says:

They are largely omnivorous in their food habits, preferring the various forms of

insect life, snails, etc., that abound in the aquatic grasses; but during the winter

months, when forced to feed largely upon grains and seeds, they frequent the cattle

yards and corn fields, and further south forage oft the rice plantations.''

Dr. Warren says:

The food of this species consists largely of beetles, grasshoppers, snails and earth-

worms. They feed to a considerable extent on the seeds of various plants; different

kinds of small berries are added to their menu; the scattered grains of wheat, rye

or other cereals, which are to be found in the fields and meadows, are likewise eaten.

When in cornfields they sometimes perch on the shocks and pick from the ears

a few grains, the damage, however, which they do in this way is of but little

importance.'

The investigation of the food of the rusty blackbird made by the

Biological Sur\-ey is based on 132 stomachs, obtained from 16 States,

the District of Columbia, and Canada (see p. 74). These stomachs

represent o\'ery month of the year except June and July, when the

birds are on their breeding range awaj' from well-settled portions of

the country. It is to be regretted that none of the months except

March, April, October, and No\'ember are fairly represented. Few

stomachs were obtained in the other months, January having but one

to its credit.

The stomachs contained a larger proportion of animal matter (53

percent) than those of any other species of American blackbirds except

the Ijobolink. This is the more remarkable in view of the fact that

none were taken in the two breeding months of June and July, when

in all probability the food coiisiHts almost exclusively of animal matter.

1 Birds Eastern N. A., p. 147, 1881.
'' Hist. Birds of Kansas, p. 408, 1891.

"Birds of Pa., revised ed., p. 219, 1890.
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While the birds are decidedly terrestrial in their feeding habits, they

do not eat many predaceous ground-beetles (Carabidas), the total con-

sumption of these insects amounting to only 1.7 percent of the whole
food. Scarabseids, the May-beetle family, form 2 percent, and in

April 11.7 percent. Various other families of beetles aggregate 10.1

percent, largely aquatic beetles and their larvse, which, so far as

known, do not have any great economic importance. A few of the

destructive snout-beetles (Ehynchophora) are also included, as well as

some chrysomelids and others.

Caterpillars constitute 2. 5 percent and do not form any very strik-

ing percentage at any time, except, perhaps, in May, when they amount
to 11.7 perceht. Grasshoppers nearly equal beetles in the extent to

which they are eaten, and exceed every other order of insects, although

none appeared in the stomachs taken in January, March, May, and

December, and in February but a trace. In August, as usual, they

reach the maximum, 44. 3 percent, only a trifle higher, however, than

the October record. The average for the year is 12 percent. Various

orders of insects, such as ants, a few bugs, and also a few flies, with

such aquatic species as dragon-flies, caddice-flies, and ephemeridswere

eaten in all the months except January, in which only one stomach

was taken. They aggregate 13.7 percent of the whole food, but owing

to the number of forms no one amoiints to a noteworthy percentage,

and many of them are of little economic importance. Spiders and

myriapods (thousand-legs) are eaten to the extent of 4 percent and

amount to 23 percent in August. Other small animals, such as crus-

taceans, snails, salamanders, and small fish, were found in the stomachs

for nearly every month, and amount to 7 percent of the food of the

year, but none of them are important from an economic point of view.

The vegetable food consists of grain, weed seed, and various miscel-

laneous substances, none of which amounts to any great percentage.

The latter consist chiefly of a very small amount of fruit, a little mast,

and a number of unidentifiable substances, probably picked up about

water or in swamps. Of grain, corn is the favorite and amounts to

17.6 percent of the year's food. It constitutes 87 percent of the con-

tents of the single stomach taken in January, but this record can not

be used as a criteu^pn, for with this exception the maximum percent-

age is 26.5 (average of 15 stomachs taken in November), while the

stomachs collected in May, August, and September show not a trace

of corn. The fact that corn constitutes respectively only 5 and 4

percent of the contents of the stomachs taken in December and Febru-

ary is additional evidence that the January percentage is exceptional.

Wheat and oats collectively amount to only 6.8 percent of the year's

food. Oats are apparently preferred and in March constitute 15.4

percent of the month's food. These March stomachs came from the

Southern States, so it is probable that the grain was picked up on

newly sown fields. Neither wheat nor oats were found in the stomachs

taken in August. Grain collectivelv amounts to 34.4 percent of the
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whole food, but from its distribution through the year does not

appear to have been talien from the harvest fields. It is probable

that some of it was gathered from newly sown fields, but the greater

part was undoubtedly stolen from corncribs or picked up in roads and

stock yards as waste grain.

"Weed seed is not so important an item of food with the rusty black-

birds as it is with the redwings, since with the former it amounts to

only 6 percent of the year's food, and contrary to observations on

most seed-eating birds, the greater portion of it is apparently eater

in the insect season. Only 1 percent was found in the stomach taken

in January, but the amount increases irregularly up to a maximum
of 23.3 percent in May. Of June and July we knoW nothing, but

in August, the month in which the redwing begins to increase its

seed diet, there is not a single trace of weed seed in the food of the

rusty blackbirds. It constitutes 6.6 percent in September, a trifle in

October, and 15 percent in November and is entirely absent in the 3

stomachs taken in December. This erratic distribution evidently indi-

cates that weed seed is not sought after, but is simply taken when

nothing better is at hand. Miscellaneous items of vegetable food

amount to 16.6 percent of the food of the year. Fruit was found in a

few stomachs, but does not appear to any important extent. Only

three kinds were determined, but several stomachs contained pulp or

skin that could not be identified. Several buffalo berries {Shepherdia

argentea) were found in one stomach, hackberries {Celtis occidentalk)

in another, and seeds of blackberries or raspberries (Hubv-s) in two or

three others. Mast was found in a few stomachs, but the greater part

of the miscellaneous food was indeterminable. The birds are evi-

dently great scavengers, and so gather much food that is scarcely sus-

ceptible of classification.

SUMMARY.

While this record of the food of the rusty blackbird is somewhat

fragmentary it still gives a very good idea of the bird's general diet.

One important conclusion that can be drawn is that animal food is

preferred, vegetable food serving as a makeshift. It is nearly certain

that in Juno and July, when the birds are engaged in the exhausting

function of reproduction, the diet must be almost exclusively animal.

If those months were represented in this investigation, the relative

pioportion of the two classes of food would be much changed, and

animal food would take a higher rank. The vegetable food is of little

consequence, as the birds show no decided predilection for any partic-

ular kind, but eat whatever is at hand when animal food can not be

obtained. Grain is not eaten to any great extent at harvest time, and

the other items do not seem to have any special relation to the season

in which they are eaten. While considerable animal food beside

insects is eaten, on the other hand a considerable quantity of harmful
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insects is destroyed and very few useiul ones are taken. As rusty
blackbirds do not inhabit farms, their economic relations can not be
said to be very important; but while not preying directly upon nox-
ious insects or weeds which interfere with the cultivation of crops,
it is yet possible that they incidentally do considerable good l)y eating
insects. Although their foraging is done mostly in pastures and
swamps, yet the insects which they devour count just so much from
the sum total, and in the long run the destruction of noxious species

is, perhaps, nearly as great a good to the farmer as though they were
taken directly from his cultivated fields.

Grasshoppers and many scarabseid beetles are nuisances, and their

destruction is a benefit to agriculture, no matter where thej^ may be
found. The same may be said of caterpillars and many other insects,

which, though now feeding on useless plants of the marsh or thicket,

are liable at any time, through an unusual increase in numbers or a

change in environment, to turn their attention to some crop and
become a veritable pest. On the other hand, aquatic beetles and small

crustaceans, which form a considerable percentage of the diet of the

rusty grackles, are to a great extent carnivorous in their habits, and
it is difficult to see in what way they can ever become of any great

economic importance.

The following table shows the percentages of the principal elements

of the food for each month:

Food of the rusty blackbird.

fNuMEER OF STOMACHS EXAMINED: January, 1; February, 6; Marcli, 17; April, 49; ^lay, 7; June, none
collected; July, none collected; August, 4; September, 5; October, 25; November, 15; December, 3;

total, 132.J

Food.
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BREWER'S BLACKBIRD.

[iScok'Ciiplinr/Hn cyan'ocephalus.

)

Brewer's blackbird broods from Manitoba and the eastern edge of

tho (Ireat Plains south to northern New Mexico and westward to the

Piuitie, and spends the winter in the southern part of this region and

in ^lexico. The economic status of the species has as yet hardlj^

become well defined, but some complaints have been recei^'ed from the

grain-growing sections, and it may possibly be a pest where it exists

in aiu' great numbers. The bird is eminently gregarious most of the

year, though less so at breeding time. Like the cowbird, it is an

industrious gleaner in pastures, barnyards, and roads, and even invades

the streets of towns for the purpose of gathering scattered grain and

other forage.

But little testimony is available as to the food of Brewer's blackbird,

but Goss says that the members of this species are "social, gregarious

birds, breeding in small colonies, and foraging together over the culti-

vated fields, pastures and plains; indiscriminate eaters of insect life,

seeds, etc. , and * * * regular visitants of the slaughterhouses.'"

In the investigation l^y the Biological Survey 146 stomachs were

examined, collected from six States and representing every month

except April (see p. 75).^ The first analysis of the food shows that

animal matter forms 31.8 percent and vegetable matter 68.2 percent.

The animal food consists almost wholly of insects, the only exceptions

being a few spiders and snails. The insects are mostly beetles, ants,

wasps, and grasshoppers, with a few caterpillars, flies, and bugs.

Beetles amount to 7.8 percent of the food of the year. The only

group which appears at all prominently is that of the snout-beetles, or

Rhynthophora, which in May constitute 29 percent of the food. In the

other months they are not found so often, and the average for the year

is only 3.4 percent. Predaceous beetles (Carabidse) are eaten to the

amount of 1.7 percent, and are not conspicuous in any month.

Hymenoptera constitute 14.8 percent of the food for August, but do

not appear very prominently in the other months, and average but 2.5

percent for the year. They consist for the most part of wasps and

ants, with a few of the smaller parasitic species.

Grasshoppers are the. favorite insect diet, constituting more than

half of the total animal food (16.1 percent). Only a trace appears in

the Februai-y stomachs, but in March the amount increases to 20.5

percent, and except in July does not fall below this figure until Octo-

ber. In August, which as usual is the month of greatest consump-
tion, grasshoppeis constitute 47..^ percent—nearly half of all the food,

'Ei.-^t. r.iids of Kiiiisiis, p. 409, 1S91.

"One stomucli wuh fiikeii in April, Init as its contents were quite unlike the average

of those collcctert in March and May, it has been discarded until more can be

obtained for the same jnonth.



BREWERS BLACKBIRD. 51

In July the percentage falls to 8.2, apparently because at that time
the grain harvest is at hand and the birds eat ifreely of oats, wheat,
etc. The miscellaneous list is made up of a few flies, bugs, and cater-

pillars, the latter such as might be expected in the stomach of a bird
of the habits of the species under consideration, though the number
really found is surprisingly small. One stomach taken in California

in JNIarch contained 90 per cent of caterpillars, and a few other stomachs
contained them in smaller amounts; but they do not constitute an
important percentage of any month. Mr. J. F. lUingsworth, of

Ontario, Gal., says that he has never failed to find from one to five

worms [caterpillers] in each stomach that he has examined, which
indicates that under some circumstances they do eat these insects

extensively.

The vegetable food of Brewer's blackbird is preeminently grain,

which amounts to 60.3 percent of the total food of the year, while

all other vegetable food aggregates only 7.9 percent. Oats, corn,

wheat, and a little barley are eaten, and of these oats are the most
important, amounting to nearly three-fourths of the total quantity

and being eaten in every month of the year.^ Corn stands next to

oats, but far below in quantity ; wheat follows next in order, and bar-

lev comes last, the latter having been found in only two stomachs.

So important an element is grain that it constitutes more than 50

percent of the food in each of eight months, and in May, the month
of least consumption, still amounts to 21 percent of the whole food.

While much of this may be waste grain, it can hardly be probable that

all of it is picked up in highways and byways. In July it amounts to

nearly 72 percent of the food, and there can be no doubt that much
of this is gathered from ripening fields. Other vegetable food con-

sists for the most part of weed seed, but the small amount differs

remarkably from the quantities eaten by the redwing and cowbird,

which are great weed destroyers at all times, and especially in winter.

Brewer's blackbird eats grain in every month, and in winter subsists

upon it almost entirely. ]Mr. Walter K. Fisher, writing from Stock-

ton, Cal. , reports it as feeding on newly sown wheat that had not been

harrowed in and eating nearly all that had been thus left exposed.

He describes the birds as visiting the fields in immense flocks, which,

at a distance, look like smoke rising from the ground, and says that

stomachs of birds taken on such fields were found to be full of wheat.

SUMMART.

In summing up the results of this investigation it must be acknowl-

edged that the stomachs examined are too few, and are not distributed

widely enough geographically, to justify a final economic classification

of the bird. Nevertheless some very salient points seem to have been

'The greatest quantities were found in stomachs taken in January at Escondido, Cal.
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brought out, viz: (1) No o'-der of insects is especially sought except

grasshoppers (Orthoptera), which constitute more than half of the

animal food; (2) more than SS percent of the vegetable food consists

of grain, which is eaten freel}^ at all seasons, even when insects are

abundant; and (3) seeds of harmful weeds are eaten sparingly.

In spite of this apparently discreditable record complaints of this

blackbird have been fewer than of several other species, while, on the

other hand, some observers speak highly of it. Prof. A. J. Cook, of

Claremont, Cal. , says that he considers it one of the most valuable

species in that State. Sd far as shown by field observation and stom-

ach examination it does not attaclc fruit, and this is an important point

in a California bird. ^Ir. J. F. Illingsworth, of Ontario, Cal., in a

paper read before the Pomona Farmers' Club,' speaks of the species

as a beneficial one that should be protected. It is possible that the

large amount of grain found in the stomachs consists principally of

gleanings from the harvested fields, corrals, and other places; but even

if this be true, a bird with such a pronounced taste for grain would, if

abundant, always be a menace to ripening crops. The following tabu-

lar statement shows the principal elements of the food:

Food of Brewer's blackbird.

[NUMBEK.OF STOMACHS EXAMINED: January, 7; February,?; March, 4; April, no stomachs collected.

May, 7; June, 10; July, 10; August, 1>1, September, 38; October, 14; November, 10; December, 15.

Total, 146.]

Food.
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THE CROW BLACKBIRD.'
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( Quiscalus guiscula.
)

Throughout the Eastern States and Mississippi Valley the grackle,

or crow blackbird, is one of the most familiar and conspicuous birds.

It appears in spring and early summer about farmhouses and villages,

where it finds its favorite nesting places. Five different kinds occur

within our borders, but the present paper is concerned only with the

common purple grackle {Quiscalus quiscula) and its two subspecies, the

bronzed grackle {Quiscalus q. ceneus) and the Florida grackle {Quiscalus

q. aglceus). The purple grackle is abundant in the region east of the

AUeghenies as far north as New York, and is found sparingl}' in New

Fig. 6.—Crow Blackbird.

England. The Florida grackle is distributed over the region extend-

ing from the coast of South Carolina southward into the peninsula of

Florida and westward to Louisiana. The bronzed grackle occupies

the Mississippi Valley and Great Plains as far west as the Eocky Moun-
tains, ranges northward to Great Slave Lake and southern Newfound-
land, and east to the coast of southern New England.

In Canada and the Northern United States the crow blackbird is

onlj' a summer resident, but in the Southern States it is present

throughout the year, and in winter its numbers are increased l)y mil-

lions of migrants from the North, which find here a congenial winter

^ Revised and republished from the Yearbook of the Department of Agriculture for

1894, pp. 233-248, with the addition of new material.
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homo. It does not occur south of the Gulf States, but stragglers

have been found during the cold months as far north as Illinois and

even Minnesota.

At the first approach of spring the crow blackbirds begin to mov^e

northward, closely following the retreat of winter. During the sum-

mer months they cover the whole of the United States east of the

Rocky Mountains, except New England, though they are most plenti-

fully distributed over the great grain-raising States of the Northwest.

In New England crow blackbirds are of local occurrence. Thej'' are

tolerably abundant in Connecticut, but in the more northern States

breed only in certain favored localities, and are entirely absent from

large areas.

In the Northern United States the southward movement begins

about the end of September, although the habit of collecting in flocks

immediately after the breeding season causes the birds to disappear

from man}' localities during the month of August. Their staj' in the

northern part of the country is thus limited to the six warmest months

of the year; hence whatever they do that is either benefi.cial or inju-

rious must be accomplished during that time. In the South, on the

contrary, they are found throughout the year, and in largely increased

numbers during the winter. Fortunately, however, the time of their

greatest abundance is not the season of growing crops, so that the

damage done is principally confined to the pilfering of gi-ain left

standing in the shock. It is probable, however, that at this season

they feed largely' on weed seeds, mast, and waste grain scattered in

the field.

Crow blackbirds are gregarious, usually breeding in colonies and

migrating in flocks. In fall, young and old collect in large assem-

blages, which in the Mississippi Valley often grow to enormous size.

The redwing {Agdaiux plucnify^us)^ Brewer's Ijlackbird {Scoleeojihagus

cyanucejjluihix)^ and the rusty ))]ackbird {S. carolnun) often associate

with them. Moving southward, immense flocks cross the Red River Val-

ley between Texas and Indian Territory. Ip September, lS8(i, Mr.

George H. Ragsdale reported at Gainesville, on the Texas side of the

rivfv, "flocks of sucli size that the roar of their wings could be heard

for a (quarter <if a mile," and that, according to a statement published

ill a local paptT, one person had on hand >s,()00 blackbirds which had

been netted for the ust; of gun cIuIjs. ]\lr. Ragsdale stated that at the

same time the grass worm was destroying the crab-grass and purslane,

and attriljuted the unusually largo flocks of blackbirds to the fact

that the early fall migrants, finding so many worms, had halted until

the bulk of the birds drifted southward. About the first of October

the worms and birds disappeared simultaneously.

Crow blackbirds are well known to the farmer as foragers about

the barnyard and pigpen. When they arrive in spring, after their long

journey from the South, they are apt to depend on the eornerib for
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some of their first meals; but when the plow begins its work they are

on the alert, and follow it up and down the furrows, seizing ever}' grub
or other insect that may be turned up. Their industry in this respect

is very noticeable, and if not disturbed or frightened in any way they

often become so tame as scarcely to get out of the way of the team in

their eager search for food. Very soon a nest is built, and in a short

time four or more gaping mouths demand to be filled, and the parent

birds must then work harder and go farther afield to provide for the

increased number of stomachs. "When the cherries and other early

fruits ripen, the birds take a share for themselves thinking, no doubt,

that they are fairly entitled to them for the good work they did earlier

in the season. When the corn comes into the milk ' thej' also take a

portion.

In the selection of food the crow blackbird is almost omnivorous. Its

partiality for corn, wheat, rice, oats, and other grain is well known, and

is the cause of nearlj- all the complaints about its depredations. This

diet is supplemented by various fruits, berries, nuts, seeds, and insects,

the last in large proportion. But the character of the food varies

materially with the season. During the fall and winter blackbirds

subsist largely on seeds and grain, as spring approaches they become

more insectivorous, in summer they take small fruits, and in September

they attack the ripening corn; but at all seasons they probably select

the food that is most easily obtained.

To this varied diet are due the conflicting statements respecting the

useful or noxious habits of the species. When feeding on grain, the

birds are usually in lai'ge flocks and their depredations are plainly

visible. When breeding they are less gregarious, and the good work

they do in the fields is scarcely noticed, although at this season the

grubs and other insects devoured compensate in large measure for

the grain taken at other times. As Mr. N. W. Wright, of Farmland,

Ind., aptly says, '*It is hard to tell on which side to place the crow

blackbirds, for we can see the damage done, but not the benefits."

During the spring they destroy many noxious insects. Prof. D. E.

Lantz states that at Manhattan, Kans., from the time of their arrival

until August they feed almost entirely upon cutworms, and Prof.

Herbert Osborne, writing from Ames, Iowa, reports that during the

spring of 1883 he saw them destroy great numbers of May-beetles

{Lachnosternafusca), and found them feeding on them for several weeks.

Grasshoppers, crickets, locusts, and other insects are also largely eaten.

Mr. J. Percy Moore, of Philadelphia, Pa., wrote in 1885:

During the recent visit of the 17-year cicada this species [the purple grackle]

devoured immense numbers of pupse and images. It also ate large numbers of the

grubs of the June bug, which it generally obtained by searching in the furru\v3 m
newly plowed fields, and all stages of the Carolina and other grasshoppers, the com-

mon white butterfly (I saw one catch several of this species ou the wmg :\Iay 26,

1885), and other species not identified.
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]\Ir. ^Y. B. Hall, of Wakeham, Ohio, gives an interesting account

of some young grackles which were kept in captivity. He says:

I have captured the young and confined them in a cage in such manner that the

old bird could not reach the mouth of the young. The food brought consisted

largely of larv;e of Coleopterous and Lepidopterous insects, with an occasional beetle.

If freshly plowed fields were in the vicinity the food consisted largely of the white

grub and cutworm, a few tent caterpillars, one worm that I took to be a small Attams,

and beetles of the genera Galerila, Cetonia, Lachnostema, and their kindred.

An estimate of the amount of food required to support a large flock

of blackbirds has been made by Mr. H. H. Johnstin, of London, Ohio.

During the-autumn of 1894 he counted 1,100 blackbirds one morning

as thej^ left their roosting places for the feeding grounds, and estimated

the birds which flew by at 60,000. Allowing 2 ounces as the quantity

of food collected by each bird during the day, he arrived at the con-

clusion that 6,250 pounds, or more than 3 tons, of food was consumed

bj- this army of blackbirds in a single day. Even if the number of

birds in this case is not overestimated, the amount of food per bird is

undoubtedly too great. The species of blackbirds to which these notes

refer are not stated, but it is safe to assume that the flocks were

made up of redwings {Agelaius) and crow blackbirds {Quiscalus). A
full stomach of the crow blackbird, selected at random from specimens

in the collection of the Biological Survey, was found to weigh 0.158

ounce, or 2.53 drams, while the contents of another stomach weighed

ox\\j 0.116 ounce, or 1.85 drams. The average of two full stomachs

of red-winged blackbirds was 0.049 ounce, or 0.78 dram, and the

stomach contents of a third weighed only 0.021 ounce, or 0.33 dram.

AVhile of course these figures do not give the quantity of food a bird

consumes in twenty-four hours, they show that the full stomach of a

blackbird weighs comparatively little. In order to consume 1 ounce

of food per day a crow blackbird must eat six or eight full meals,

according to the kind of food, and the redwing three or four times as

man3\ At this rate the amount consumed by the flock of 50,000 birds

would be about a ton and a half per day. These figures are undoubt-

edly still too la'rge, but they Hor\'o to give a slight hint of the quantity

of gi'ain a largo flock could destroy.

The accusations against the croA\' blackbird, briefly stated, relate

mainly to the destruction of grain, cspcciallj'- corn, .soon after planting

ill the spring, and again in the autumn, M'hen the corn is 'in the milk'

and nearly ripe. In the Southern States rice is also destroyed by

grackles. In some sections they are said to feed upon young grain in

such quantities as seriously to injure the value of the crop, and for this

reasdii they are poisoned in large iiunibcrs. A more effectual method

is to prevent the birds from taking the seed by tarring the corn before

it is planted. This is better, simpler, and cheaper than the wholesale

destruction of the birds.
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Mr. S. T. Kimball, of Ellington, Conn., says:

As a rule, farmers here tar their corn, but last June I sowed some -nithout tarring,

and the result was that by the time it was out of the ground the blackbirds had
attacked it. They worked all day, carrying their bills full—load after load—to a
cemetery where there is quite a colony. They kept this up till the corn was entirely

absorbed by the stalk, although I shot some five or six of them.

Mr. George K. Cherrie states that in Monona County, Iowa, during

the spring of 1884, both the crow blackbird and the yellow-headed

blackbird did considerable damage by pulling the corn just as it came
through the ground, and were poisoned in great numbers by corn

which had been soaked in water containing arsenic. Similar depreda-

tions are sometimes committed in the rice fields of the South.

According to Mr. W. C. Percy, jr., of Bayou Goula, La., the crow

blackbirds destroy rice and corn at that place to a great extent, and

would do so totally were not men stationed with guns. They eat it in

planting time only.

In the autumn, when the corn begins to ripen, the fields are again

visited by blackbirds in larger flocks than in the spring, and the birds

renew their work of destruction. Mr. Daniel S. Wardsworth reports

that in a field of 2 acres near Hartford, Conn., the grackle has been

known to ruin from one-third to one-half of a crop of corn ' in the

milk ' or when ripe. A similar complaint was made by Mr. George

H. Selover, of Lake City, Minn.

Mr. S. Powers, of Lawtej--, Fla., writes that in the section Avhere

he lives corn is left on the stalk as long as possible, to escape the

weevils, and the blackbirds eat the ends of many ears, sometimes one-

third of their length.

Another accusation often made against the crow blackbird is that it

destroys the eggs and young of other birds. A cursory examination

of the statements of writers shows that very few are based on original

observation; the majority are either repeated from the observations

of others or are taken from published accounts of the bird's habits.

It can not be doubted, from the statements which have been made, that

these birds do occasionally destroy the eggs of the robin, bluebird,

chipping sparrow, small flycatchers, and other species, and more rarely

the young of the robin. But stomach examination offers little cor-

roborative evidence. Of 2,346 stomachs, only 37 contained any trace

of birds' eggs, and 1 contained the bones of a young bird. These

were distributed as follows: In April, 9; May, 9; June, 7; July, 7;

and August, 5. The greatest quantity of eggshell was found in May,

aggregating forty-six one-hundredths of one percent of the stomach

contents for that month. This certainly does not show that black-

birds are much given to robbing their neighbors. Further, the egg-

shells found in a number of stomachs were identified as those of

domesticated fowls, and were probably obtained from compost heaps.
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where they had been thrown. Hence, it seems fair to infer that the

grackle indulges its nost-robbing proclivities only occasionally, and

that the prevalence of the habit has been considerably exaggerated.

The crow blackbird, by reason of its habits, numbers, and wide dis-

ti'ibution over the eastern part of our country, is so conspicuous

among the native birds that much valuable information concerning

its food habits is contained in previous publications.

Wilson refers to it as a " noted def)redator ' that ' is well known to

every careful farmer of the Northern and ^Middle States,' and says:

About the 20th of March the purple grakles visit Pennsylvania from the south, fly

in loose flocks, frequent swamps and meadows, and follow in the furrows after the

plough; their food at this season consisting of worms, grubs, and caterpillars, of

which they destroy prodigious numbers, as if to recompense the husbandman before-

hand for the havoc they intend to make among his crops of Indian corn. * * *

The trees where these birds build are often at no great distance from the farm house,

and overlook the plantations. From thence they issue, in all directions, and with ae

much confidence, to make their daily depredations among the surrounding fields, as

if the whole were intended for their use alone. Their chief attention, however, is

directed to the Indian corn in all its progressive stages. .\s soon as the infant blade

of this grain begins to make its appearance above ground, the grakles hail the wel-

come signal with screams of peculiar satisfaction, and, without waiting for a formal

invitation from the proprietor, descend on the fields and begin to pull up and regale

themselves on the seed, scattering the greer^ blades around. * * * About the

beginning of August, when the young ears are in their milky state, they are attacked

with redoubled eagerness by the grakles and redwings, in formidable and combined

bodies. They descend like a blackening, sweeping tempest on the corn, dig off the

external covering of twelve or fifteen coats of leaves, as dexterously as if done by the

hand of man, and, having laid bare the ear, leave little behind to the farmer but the

cobs, and shriveled skins, that contained their favorite fare. I have seen fields of

corn of many acres, where more than one-half was thus ruined. Indeed the farmers

in the immediate vicinity of the rivers Delaware and Schuylkill, generally allow one-

fourth of this crop to the blackbirds, among whom our grakle comes in for his full

share.

* * * As some consolation, however, to the industrious cultivator, I can assure

him, that were I placed in his situation, I should hesitate whether to consider these

birds most as friends or enemies, as they are particularly destructive to almost all the

noxious worms, grubs, and caterpillars, that infest his fields, which, were they allowed

to multiply unmolested, would soon consume nine-tenths of all the production of his

labour, and desolate the country with the miseries of famine.'

Nuttall speaks of the bird's dcstructivencss in the cornlield in much

the same terms, and adds:

rp t(j the time of harvest, 1 ha\e uniformly, on dissection, found their food to

consist of these larvir, caterpillars, moths, and beetles, of which they devour such

numbers, that but for this providential economy, the whole crop of grain, in many
places, would probaljly be deslrcjyed Ijv the time it began to germinate. In winter

they collect \]n: mast of the bcccli and oak for foocl, and may be seen assembled in

large l)0(lies in the woods for this purpose.'

'Am. Ornith., Edinburgh ed., Vol. I, pp. 227-230, 1831.

^Manual of Ornilh., Land Birds, pp. 195-196, 1832.



THE CEOW BLACKBIED. 59

Mr. C. J. Maynard repeats the charges of depredations in the corn-
field, but contends that their trait of robbing nests of other birds is by
far the worst damage they do. He says:

They will visit the homes of those species which build in accessible situations and
deliberately remove the eggs or, what is more to be deplored, the helpless yomig and
devour them in spite of the cries of the distracted parents who are powerless to pre-
vent the outrage. * * * So frequently were these depredations committed upon
the homes of the Robins and other birds, that built about my place this season, that
there was scarcely an hour in the day during early summer when I could not hear
the warning cries of the adult birds, followed by the harsh, scolding notes of the-
Crow Blackbird as he was vigorously attacked on all sides, but he seldom retreated
without accomphshing his purpose. Such continuous slaughter must greatly thin
the ranks of the birds that are thus robbed and it will be safe to say that the Purple
Grackles destroy more birds than all the other predatory species combined. * * *
In Florida * * * they also eat a variety of food. In early Winter large flocks

may be seen on the tops of the palmettos, feeding on the fruit, and they also eat
berries in their season. Later small flocks are found on the margin of streams, fre-

quently wading into them in search of little mollusks, crabs, etc., and it is not rare
to meet with one or two scattering individuals in the thick hummocks, overturning
the leaves in order to find insects or small reptiles which they devour. I once saw
one catch a lizard which was crawling over the fan-like frond of a palmetto, and fly

with it to the ground. The reptile squirmed all the while in its frantic endeavors to
escape, but the Blackbird held it firmly and, after beating it to death, removed the
skin as adroitly as if accustomed to the operation, then swallowed the body.^

Dr. B. H. Warren says as a result of his investigations of the food
of the crow blackbird:

In the wake of the plowman, as he turns the crumbling earth, closely follow the
argus-eyed Grackles, ever on the alert to seize the wriggling worm, the agile beetle,
or the glistening grub, and the numerous larvee thrown out as each furrow is turned.
Certainly, at this season our sable acquaintances are engaged only in that which will

prove of utility to the cultivator when his crops are growing. We repeatedly hear
of how the blackbirds tear up and devour the young and growing corn. This,

unquestionably, is sometimes the case, but I am confident that the destruction thus
done is much exaggerated. I am aware that on more than one occasion I have seen
the tender blades of corn lying on the ground where were actively at work Crow
Blackbirds, a number of which were shot, and on a post-mortem dissection their
stomachs revealed almost entirely insects. Some six years ago I was visiting a friend
who had thirty-odd acres of corn (maize) planted. Quite a number of "blackies," as

he styled them, were plying themselves with great activity about the growing cereal.

We shot thirty-one of these birds feeding in the corn field. Of this number nineteen
showed only cut-worms in their stomachs. The number of cut-worms in each, of
course, varied, but as many as twenty-two were taken from one stomach. In seven
some corn was found, in connection with a very large excess of insects, to wit: Beetles

earth-worms, and cut-worms. The remaining five showed chiefly beetles. * * «-

Strawberries, blackberries and other fruits are fed upon, but to a very limited

extent, by this species. The diet of the young birds, while under parental care, is

almost exclusively insectivorous, consisting mainly of caterpillars and grubs.

It is a well-established fact that they are given to pillaging the eggs of other birds,

especially the common Eobin. Gentry, however, states that they destroy the j-oung

of birds, a fact, as yet, unobserved by the writer.^

1 Birds of Eastern N. A.,' pp. 149-150, 1881.

2 Birds of Pa., revised ed., pp. 221-222, 1890.
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Nearly 2,r)()() crow blackbird stomachs have been examined in the

laboratory of the Biological Survey, of which 2,346 contained food;

the remainder were empty. These stomachs were obtained from

twenty-seven States, the District of Columbia, and Canada (see p. 75).

Nebraska and Dakota ai'e the mostwestern States in which any were col-

lected, and Florida and Texas the most southern. The stomachs were

taken during every month in the year, but as the great body of the

birds leaves the Noi'thern States in October and does not return until

]\lareh, but few stomachs could be procured in November, December,

January, and February. Great pains were taken to secure a large

number during the breeding months of May and June, with the result

that a little more than half of the whole collection was obtained at

this time. Observation has shown that the food of young birds often

differs materially from that of the adults, and in order to test this

point -ioO nestlings were collected in May and June.

The food of the whole year, taking into account all the 2,346 stom-

achs, young and adult, comprised 30.3 percent animal, and 69.7 per-

cent vegetable matter. The animal food was found to be composed of

insects, spidei-s, myriapods, crayfish, earthworms, sowbugs, hair snakes,

snails, fish, tree toads, salamanders (newts), lizards, snakes, birds' eggs,

and mice.

Insect food constitutes 27 per cent of the entire food for the year,

and is the most interesting part of the bird's diet from an economic

point of view.

When it is examined month by month, the smallest quantity appears

in February (less than 3 per cent of the whole food), but as only 8

stomachs were taken in this month the result can not be considered

very reliable. In March it rises to one-sixth, and steadily increases

till ^lay, when it reaches its maximum of five-eighths of the whole; it

then decreases to one-sixth in October, and appears to rise again in

Noveni])e,r, but the number of stomachs taken in that month is too

small to warrant any general conclusions. The great number of insects

eaten in May and June is due in part to the fact that the young are fed

largely on this kind of food.

Analysis of the insect food presents many points of interest. Among
the most important families of beetles are the scarabseids, of which the

common June bug oi- May-beetle and the rose bug are familiar exam-

ples. These ins(>,ct.s are eaten, either as beetles or grubs, in every

month except January and Novembei'; in May they constitute more

ihan one-fifth, and in June, one-seventh of the entire food. The habit

grackles have of following the plow to gather grubs is a matter of

cfHnmoM observation which lias been fully confirmed by stomach exam-
inations. Many stoniaclis were found literally crammed with grubs,

and in many more, where other food predominated, the hard jaws

showed that grubs had formed a goodly portion of a previous meal.
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The species most commonly found in the stomach belong- to the well-

known genus Lachnosternti, or common May-beetle, several species of

dung-beetles belonging to the genera Aplwdlus and Atceniios, and the

wonderfully brilliant PhancBvs carnifex. The last is one of the most
conspicuously colored of all the beetles, being clad in green, purple,

and gold, which shade to crimson with the changing light. Whether
these splendid tints attract the birds' attention, whether there is some
peculiarly agreeable flavor to recommend the insects as an article of

diet, or whether the simple fact of availability from their great abun-

dance impels the birds to eat them so freely is yet to be determined;

but, from whatever cause, a majoritj^ of the stomachs of all the grackles

taken in the Mississippi Valley during summer contained at least a

trace and often the remains of several of these beetles.

Curculios, snout-beetles or weevils, are eaten in every month of the

year, but, while they are taken in great numbers, the individuals are

so small that the percentage of bulk does not rise as high as in the case

of the scarabseids. The maximum is reached in June, when thej' con-

stitute more than 5 percent of the total food, with a gradual decrease

in the succeeding months. Insects of such small size could hardly be

obtained except by diligent search, and their presence in so many
stomachs (1,059), and also the large numbers in single stomachs (some-

times exceeding 40), warrants the conclusion that they are sought as

choice articles of food. The species most often eaten are Epiaenis

imJyricaPus, Phytonomus punctatus, Sitones hispidulus, and more rarely

Sphenophorus zem and other species of Sphenophorns. Of' this last,

commonly known as the corn weevil, 17 were found in one stomach

and 14 in another.

Many other beetles were found in the stomachs, but, with one excep'

tion, in quantities too small to be of much economic interest. Th(

Colorado potato beetle was not present, but several species belonging

to the same family were identified. The one exception just referred

to is that of the carabids or predaceous beetles. These valuable

destroyers of noxious insects are eaten in every month of the year in

varying quantities, but with less variability than most other insects.

They constitute more than 7 percent of the food in January, attain a

maximum of 13 percent in June, and end with one-half percent in

December. From these figures it would seem that they are highly

prized by blackbirds; but there are other facts that have a bearing on

the case. Most carabid beetles are of fair size and easily seen, and

many of them are quite large; moreover, they live on the ground and

are much oftener seen running than flying. They are the first beetles

observed in spring, and are usually abundant at all times when insects

are to be found. Since blackbirds seek a great portion of their food

on the ground it is apparent that these beetles must naturally fall in

their way oftener than any others, and so are freel}' eaten, especially
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if other fo6d be wanting. They may thus be eaten more from necessity

than from choice. It does not, however, necessarily follow that birds

are doing harm by eating insects that on account of their food habits

are classed as useful. This point has been fully elucidated by other

writers, notably b_y Prof. 8. A. Forbes.'

Next in importance to beetles as an article of blackbird diet are

Ihe grasshoppers. For convenience, grasshoppers, locusts (green

grasshoppers), and crickets are considered in the same category, but

of the three the true grasshoppers were by far the most numerous in

the stomachs, and are eaten in every month except January. They

constitute less than 1 percent of the total Februarj^ food, and the fact

that they are found at all in this month indicates that the birds are keen

hunters, for it would puzzle an entomologist to find grasshoppers in

February in most of the Northern States. It is probable that some

of those eaten in this and the succeeding month are dead insectS/left

over from the previous year. The proportion of grasshoppers in the

stomachs increases with each month up to August, when it attains a

maximum of 23.4: percent of all the food. It is worthy of note that

crickets, considered apart from grasshoppers, reach their maximum in

June, when they form a little more than 5 percent of the monthly food.

After August the grasshopper diet falls off, but even in November

it still constitutes 9 percent of the total for the month. The fre-

quency with which these insects appear in the stomachs, the great

numbei-s found in single stomachs (often more than 30), and the

fact that they are fed largely to the young, all point to the conclusion

that thej are preferred as an artit le of food, and are eagerly sought at

all times. The good that is done l>y their destruction can hardly be

'I'erestimated, particularly as many of the gi'asshoppers found in the

.omacli were females filled with (^ggs.

Caterpillars form another interesting element of this bird's food.

They were found throughout the year, except in November, and aver-

age i!.3 percent in each month. In May a maximum of something

more than S percent is reached, followed by a little less than i per-

cent in June, and falling below this through the remainder of the j'ear.

The famous army worm (Lriinniid ii/i/'piijicfn) was identified in about

half a dozen stomachs.

^lost persons who have picked and eaten l)erries from the bushes

ha\e had the disagi-eealile experience of getting into their mouths a

small bug whicli is a little too highly flavored to suit l)he taste of the

human )aci<, Ijut whicli is eaten by the crow blackbird in every month
from Fe,l)niary to October, inclusive. These bugs are not, however,

consum(Ml in large quantities, probably for the reason that great num-
bers can not )» found; still, traces of them appear in many stomachs,

mdicating that tli(> hrnlK cat as many as they find.

'Bull. 111. Shdc Lull. Nut. Hiat., Vol. I, No. 3, Nov., 1880.
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In addition to the insects specified, representatives of several ottier

orders were found, but not in such large or regular quantities as to

render them an important element of food. H3rmenoptera are repre-

sented mosth' by ants, while flies are entirely absent, being probabh'

too lively to be taken by such sluggish birds. Spiders and myriapods

(thousand-legs) were noted in sufficient numbers to demand recogni-

tion. They are eaten to some extent during every month, but not, as

a rule, in large quantities. The spiders attain a maximum of more
than 7 percent in May, and not only the spiders themselves, but their

cocoons full of eggs appear to be taken whenever found. The myria-

pods are eaten somewhat less frequently, but appear in nearly everj^

month.

Crustaceans, represented by crayfish, are very commonly eaten,

though they do not constitute a large percentage of the food. It often

happens that the only trace of these creatures found in a bird's stom-

ach consists of the gastroliths, or 'stomach stones,' which are two

saucer-shaped calcareous bodies found one on each side of the craj--

fish's stomach. One grackle, taken in Iowa, had no less than 26 of

these stomach stones in its stomach. It seems hardly probable that

this bird had eaten 13 crayfish at one meal or within a very short time,

and it is possible that the gastroliths had been picked up on the banks

of a pond or stream where the crustaceans had died and left their

remains. In addition to crayfish, a few sowbugs (
Oniscub) were found

in some of the stomachs.

Snails of various species, both terrestrial and aquatic, with a few

small bivalve mollusks, are also eaten by blackbirds, but, like the

crustaceans, they form only a small percentage of the food. It might

at first be supposed that these creatures were taken for the sake of the

lime in their shells, as an aid in forming the eggshells of the black-

birds, but we find that they are eaten by both adult and young birds,

by both sexes and at all seasons, which precludes the idea that the

lime is used exclusively for this purpose. Earthworms were found in

only a few stomachs, their setm being noticed in a few others; but

such soft and probably easily digested creatures are difficult to iden-

• tify when they have been in the stomach a short time, and so may be

easily overlooked.

The vertebrate food of the grackles consists of mice, birds and

their eggs, lizards, snakes, frogs and salamanders (newts), and fish.

So few remains of mice were found that these mammals can hardly be

considered a legitimate article of the birds' diet. Birds and their eggs

have been already discussed. Lizards' remains were found in a few

stomachs taken in Florida, and the vertebras of snakes were found

occasionally, but not often. Frogs, tree toads, and salamanders are

eaten, but not frequently, and do not appear to be a favorite food, or

else are not easily taken. The same may be said of the fish whose

bones appear now and then in the stomachs.
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The vt'getiil)le component of the stomach contents is as variable and

divei'sified as the animal f(5od, showing plainly that when one article

of diet is wanting the bird can make up the deficiency by eating some-

thing else that is more easily obtained. The following list includes

all the vegetable sul)stances identified in the stomachs, but there were

some that could not be positively determined. The pulp of fruit,

when unaccompanied l)y seeds and already half digested, is difficult to

distinguish with precision, and this is also true of the hulls or skins

left after kernels of grain ha^e been digested and passed; but the total

of such unrecognized matter is not great.

Veffeiahle substancesfound in stomachs of crow blackbirds.

i

Sefds and nuts:

Poison ivy {Rhus radicans).

Harmless sumac {Rhus glabra et «/.).

Bayberries {Myrica cerifera).

Hornbeam {Ostrijavirginiana).

Chestnuts and chinquapins {Casianea

dentata SAidpumila).

Beechnuts {Fagus atropunicea].

Acorns {Quercus).

AVeeds:

Ragweed {Ambrosia).

Barngrass
(
Chcetocloa).

Gromwell {Lilhospermum).

Smartweed {Polygonum).

Pokeweed {Phytolacca).

Sorrel {Rumex).

Miscellaneous:

Small bulbs or tubers.

Galls containing larvse.

Pieces of plant stems.

Bits of grass and leaves.

Thorn of locust {Robinia).

Pieces (if rotton -wood.

Grain:

Corn.

Oats.

Wheat.

Eye.

Buckwheat.

Fruit:

Blackberries and raspberries.

Strawberries.

Cherries (cultivated).

^Mulberries,

Currants.

Grapes.

Apples.

Blueberries and cranberries ( Vaccin-

ium sp. )

.

Huckleberries {( {aylussacia sp. ).

Dogwood berries {Carmis sp. ).

Elderberries {Samhucnx sp. ).

Chokeberries {Aronia arbvtifolia).

Service Ijcrries {Amelanchicr canaden-

sis.
)

Hacklierries {Ccllis (irriih:nliilis).

Of all the various items of food, the chief interest centers about the

grain and fruit, foi- it is through their consumption that blackbirds

iniiict thi; greatest damage upon the farmer; in fact, the worst

that lias l)ccn said of the grackles is that tb(>y eat large quantities of

grain. Of th<', five grains named in the list corn is the favorite, hav-

ing been found in 1,;W1 stomachs, or more than 56 percent of the

whole numliei'. It is eaten at all seasons of the year; and in every

montli except Jarmary, duly, August, and November amounts to more
than one-half oF the total vegetable food. The corn obtained in

wintei- ;uid until planting in the spring can be but little loss to the

farmer, sis it naist l)e mostly waste grain. This view was fully con-

firmed hy the contents of a series of stomachs taken in early spring,

which consisted to a great extent of corn that had evidently been wet

and frozen, and had lain out all whiter. After February there is a
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decrease in the quantity of com eaten until July, when it reaches a

minimum of 7.7 percent. May shows no increase over the preceding

months, although it is the tiibe for planting; nor is there an important

increase in June, the month of sprouting corn in the North. In fact,

very little evidence was found to indicate that blackbirds pull up
sprouting grain. In this respect they diflfer conspicuously from the

crow. In August corn amounts to one-seventh of the whole food,

and this, together with a part of that taken in September, is green

corn ' in the 'milk.' The maximum amount, 82 percent, is eaten in

February, but this, as already stated, is chiefly waste. In September

and October, on the other hand, when corn constitutes 53.2 and 51.5

percent, respectively, of the food totals, it is undoubtedly all taken

from the fields of standing corn, representing so much good grain con-

tributed by the farmer; and in the Middle and Western States, where

grain often stands in the fields until December, the November corn

food must be obtained in the same way.

Oats, which are eaten in very irregular quantities in eveiy month

except January, November, and December, form much less of the

food than corn. They appear in the greatest amount in April (a little

more than one-seventh of the total food), fall to less than 1 percent

in June, but rise to more than 9 percent in August. The oats eaten

in April are probably picked up from newly sown fields, and it is

likely that those taken in August and September are gleaned from

fields after harvest, while those found in the other months are acci-

dental and of no importance.

Wheat is eaten in every month from April to September, inclusive,

but makes very little showing except in July and August, when it

forms 26 percent of the whole food, these being the only months of

the year in which it reaches a higher percentage than corn. As July

and August are the months of the wheat harvest, it is easy to account

for the large amount eaten at that time; but whether the grain so eaten

is taken from the standing crop, or consists merely of scattered ker-

nels gleaned after the harvest, is not manifest from stomach examina-

tion. Probably the birds take whichever is more accessible.

Rye was found in only one stomach and buckwheat in nine. The

former was from a bird taken in May in Pennsylvania, and is evi-

dently not a favorite food. Three birds taken in New Jersey in Feb-

ruary were found to have eaten a small quantity of buckwheat. A
single bird killed in July in New York and one killed in September

in Iowa had also eaten this grain, as had four birds that were all taken

at once in November in New Jersey. The buckwheat eaten in Febru-

ary and November must have been waste grain, and the fact that

birds from the same localities, taken at the time when this grain was

harvested, had not eaten it, indicates that it is not a desirable food and

is eaten only under stress of hunger.

3074—No. 13 5
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^Vccording to I'eports from the Southern States, crow blackbirds

prey upon rice in company with other blaclsbirds and the bobolink,

but unfoi'tunately the collection contains few stomachs from this

region, so that no corroborative evidence is at hand.

Although fruit of some kind is eaten in every month from INIarch to

December, inclusive, it does not become important until June. In

June, July, and August it reaches 7, 13, and 10 percent, respec-

tively. This aggregate is made up from a number of elements (see

p. 64), but the onl}^ ones likely to possess any economic interest

are blackberries, raspberries, cherries, currants, grapes, and apples.

Apple pulp was found in 3 stomachs, grapes in 3, currants in 1, cherries

in 37 in June and 14 in Juh', and strawberries in 7. The blackberries

and raspberries were the favorites, and made up the great bulk of the

fruit eaten. The}^ were eaten from May to September, inclusive, but

only a few in each month, except in July and August, when they were

found in 96 and 68 stomachs, respectively. When we consider that

the latter fruits are much more abundant in the wild than in the

cultivated state, and bear in mind the small amount of other fruit

eaten, it certainly must appear that the damage to fruit by crow black-

birds is of no great moment. None of the wild fruits mentioned in

the table were found in large quantities or in many stomachs.

jNIast, under which term are included chestnuts, chinquapins, acorns,

and beechnuts, forms quite an important element in the fall and early

spring months. It constitutes the principal part of the vegetable food

of the 7 stomachs taken in January and does not appear in the 8 Feb-

ruary stomachs to an important extent; but this record, based on only

1.5 stomachs, can not be considered very reliable. It composes about

10 percent of the March food, but decreases through the ensuing

months till September, when it again becomes an important element

and so continues through the rest of the year.

Wood seeds form another interesting element of vegetable food and

are of considerable importance in the colder months. Beginning in

Februiuy, they constitute more than 7 percent of the food, increase

slightly in March, and then gradually diminish until they almost dis-

appear in Juno, but again increase to a maximum of more than 11

p('rc('nt in October. As all the plants included in this category are

nuisances, it is, perhaps, needless to say that by eating their seeds

the liirds arc doing good work.

The mineral component of the stomach contents possesses little,

if any, economic interest, but it is curious to note how many differ-

ent things a blackbird can pick up. Sand, gravel, pieces of brick,

bits (iF mortal-, plaster ol' paris, charcoal, hard coal, and cinders were

the most common of the various hard substances which helped to line

the mill in which thoir grist was ground. A glass bead was found in

one stomach. Much of the gravel from stomachs of birds taken m
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Kansas was found to contain fossil remains of corals, crinoid stems,
shells, etc.=;

As previously stated, 456 nestlings are included in the 2,346 birds
whose food has been already discussed. A separate study was made
of these, in order to ascertain in what respect, if any, their food dif-

fered from that of the adults. It would have given more satisfactory
results if it had been possible to separate the younger nestlings—say
those under 1 week of age—from the older ones, for it was noticed
that as the young approach maturity and get ready to fly, their food
becomes more like that of their parents. The young were collected
from May 22 to June 30, inclusive, and represent every age, from the
newly hatched to those about to leave the nest. The whole food,
when separated into its two principal components, was found to be as
follows: Animal matter, 74.4 percent; vegetable, 25.6 percent. The
much higher percentage of animal food in the young as compared
with the adults (30.3 percent) is at once noticeable, although it may
be insisted that the food of the young should be compared with that
of the adults in the corresponding season; that is, in the months of
May and June. If this view be taken, the difference is not so great.

The percentage of mineral matter in the stomachs is also a little

greater than in the case of adults.

The animal food is practically the same as that of the parent birds,

and likewise consists chiefly of insects. These amount to 70 percent,

43 percent more than in the adults. The animal food other than

insects, amounting to less than 5 percent, is not important enough to

merit attention. The insect food is made up of about the same kinds
as are eaten by the old birds, but in somewhat different proportions.

Adult beetles, on account of their hard shells, are not fed to very
young birds, but a few are given to the older ones. Grubworms (the

larvse of scarabseids) are fed freely after the first or second day. A
little more than 19 percent of the food of the nestlings consists of

this family of beetles, and for the most part in the form of the larvae

or grubs. Predaceous beetles (carabids) constitute about 10 percent

of the food, weevils a little more than 3 percent, and there were
traces of five or six other families, none of which reached 1 percent.

Grasshoppers and crickets, the former predominating, are a favorite

food for the young, being softer and more easily digested than beetles.

They constitute more than 21 percent of the total food. This is nearly

as much as the parent birds consume in August, and three times as much
as they eat in May and June, when they are feeding the young. 'This

shows that they select the grasshoppers and other soft insects for their

offspring, while they eat beetles and other hard things themselves.

Caterpillars constitute 6 percent of the food of the young birds,

which is not as much as might be expected when we consider how soft

and apparently well adapted they are for this purpose.
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Besides the insects already mentioned, small quantities of ants,

iiies, bugs, May-flies, myriapods, and spiders were given to the young.

These last merit a special notice from the fact that they form the

earliest food of the bird. A number of tiny stomachs were examined,

evidently taken from birds less than 24 hours old. In nearly every

case they contained either a single spider or several very small ones

—

undoubtedly the bird's first meal. The very young stomachs are thin,

almost membranous sacs, entirely unlike the stout, muscular gizzards

of the adult birds, which explains why soft, easily crushed food is

required for the newly hatched young. It is only after they have

attained considerable growth and the stomach walls have become

somewhat muscular that they are able to digest such food as hard

beetles and corn.

The vegetable food of the young consists of corn and fruit, with

mere traces of half a dozen other things. Corn amounts to 16 percent

of the total food, but is fed only to the older birds, whose stomachs

have acquired the requisite muscular strength to digest it. Fruit con-

stitutes about 7 percent of the food, alm^ost exactly the same quantity

as is consumed by the adults in the month of June, and consists of the

same varieties.

SUMMAET.

From the foregoing results it appears that the food of the crow

blackbird for the whole year consists of animal and vegetable matter in

quite unequal proportions. Of the animal component, nine-tenths are

insects, and of the insects two-thirds are noxious species. The charge

that the blackbird is a habitual robber of other birds' nests seems to

be disproved by the stomach examinations.

Of the vegetable food it has been found that corn constitutes more

than half and other grain less than one-seventh. Oats are seldom

eaten except in April and August, and wheat is taken chiefly in July

and August. Fruit is eaten in such moderate quantities that it has no

economic importance, particularly in view of the fact that so little

belongs to cultivated A-arieties.'

The farmer whose grain is damaged, if not wholly ruined, by these

birds, may attempt to count his loss in dollars and cents, but the good

services rendered by the same birds earlier in the season can not be

estimated with sufiicient precision for entry on the credit side of the

ledger. And although the numlx'r of useful predaceous beetles they

destroy is rather large, yet it must l)e considered that the final value

of useful birds depends not so much on the character of the insects they

destroy as on the extent of their work in keeping the great tide of

^In the appended table blackberries, raspberries, and other fruits of the genus

lluhus are classed as cultivated fruit, since it is impossible to distinguish the wild

from the cultivated in stomach examinations; but probably by far the greater part

comes from wild plants.
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insect life down to a proper level. The examination of the food of the
blackbirds has shown that they do a good share of this work, and are
therefore most emphatically useful birds—so useful that no general war
of extermination should be waged against them. This does not mean
that they do no harm, or that they should be permitted to do harm with-
out restraint. A bird whose diet contains 46. 5 percent of grain must be
capable of considerable damage in any section of country where grain

is an important crop; and when blackbirds descend upon a corn or wheat
field in flocks of hundreds or thousands, they inflict a real loss, from
which the farmer should protect himself by any practicable means.
Still, crow blackbirds have not been complained of so much as red-

wings, and they probably do not ordinarily cause much loss to the

farmer, since such a large part of the grain they eat consists of scat-

tered or waste kernels. The local ravages they commit are usually

due to overcrowding in a restricted area, and when this occurs there

is no doubt that their numbers should be reduced.

The following table shows the percentage of each article of diet for

each month:
Food of the crow blackbird.

{NrHBEE OF STOMACHS examined: January, 7; February, 8; March, 53; April, 289; May, 348; June, 8S7;

July, 346; August, 197; September, 81; October, 111; November, 11; December, 8. Total, 2,346.]

Food.

!
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The following is a list of the various insects identified in the stomachs

of crow blackbirds:

Insectxfound in stomachs of crow blackbirds.

Cicindela punctulata.

Cicindela purpurea.

Cj'chrus sp.

Carabus sp.

Calosoma scrutator.

Calosoma calidum.

Calosoma externum.

Pasimachus depressus.

Scarites subterraneus.

Amara sp.

Chhenius sp.

Agonoderus pallipes.

Harpalus caliginosus.

Harpalus pe'nnsylvanicua.

Helophorua inquinatus.

Olophrum convexum.

Scymnus sp.

Hister americanus.

Ips quadriguttatus.

Drasterius elegans.

Drasterius dor.salis.

Podabrus rugulosus.

Canthon sp.

Phanseus carnifex.

Onthophagus hecate.

Onthophagus pennsylvanicus.

Atsenius sp.

Aphodiua fimetariu;?.

Aphodius inquinatus.

Leucania unipuncta.

Euschistua sp.

COLEOPTERA.

Bolbocerus farctus.

Geotrupea sp.

Dichelonycha elongata.

Macrodactylus subspinosus.

Lactinosterna sp.

Anomala varians.

Ligyrus gibbosus.

Allorhina nitida.

Euphoria fulgida.

Euphoria inda.

Cremastochilus sp.

Prionus sp.

StrangaMa sp.

Cryptocephalus venustus.

Typophorus canellus.

Colaspis brunnea.

Chrysomela pulchra.

Gastroidea polygoni.

Haltica sp.

Dibolia sp.

Coptocycla signifera.

Eleodes tricostata.

Epicserus imbricatus.

Phytonomus pnnctatus.

Sitones hispidulus.

Lixus sp.

Balaninus sp.

Sphenophorus zepe, et al.

Calandra granaria.

LEPIDOrTERA.

Deilephila lineata.

HEMIPTERA.

Prionidus criatatus.

NEUROPTERA.

Oorydalis cornutua.

THE BOAT-TAILED GRACKLE.

(
(JiiiKCdluH major.

)

The boat-tailed gracklo, one of the largest of the blackbirds in the

United States, inhabits the South Atlantic and Gulf States frona Vir-

ginia to Texas, and is not found at any great distance from the coast.
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Its food habits have received but brief consideration from ornitholog-

ical writers. Audubon, whose account is apparently the best, says

:

The food of this species consists principally of those small crabs called "fiddlers,"

of which millions are found along the margins of the rivers and mud-flats, as well as

of large insects of all kinds, ground-worms, and seeds, especially grains. * * * In

autumn, while the rice is yet in the stack, they commit considerable mischief by feed-

ing on the grain, although not so much as when it is in a juicy state, Avhen the plant-

ers are obliged to employ persons to chase them from the fields.^

In the preliminary investigations made by the Biological Surx-ej^

there have been examined 116 stomachs from Florida, Georgia, and

Texas, representing every month in the year (see p. 76). The food

consists of 39.8 percent of animal matter and 60.2 percent of vegeta-

ble matter. The former is made up of insects and crustaceans, with a

few lizards, batrachians, small mammals, etc. Crustaceans amount to

about two-fifths of the animal food (15.6 percent of the total food),

and consist of crayfishes, crabs, and shrimps, which plainly indicate

the littoral habits of the species. No insects appear to be specialh^

sought. Predaceous beetles (Carabidse) are eaten to the extent of .3.3

percent and are taken mosth' in fall. Other beetles are eaten to some

extent, but no family is conspicuous. Grasshoppers are eaten in July

and August, to the extent of 31.9 and 47.7 percent, respectively, but

very few in any other month. The average for the year is 7. 3 per-

cent. Various other insects form 9.7 percent of the food, but no order

is especially prominent. Six birds taken in Texas in September are

worthy of special mention from the fact that they had all eaten cotton-

ball worms {Heliothis armiger) in quantities varying from 26 to 93

percent of the food. While remains of small vertebrates are frequent

in the stomachs, they do not form an important element.

Grain constitutes 46.8 percent of the total food. Of this all but a

mere trace is corn, which composes part of the food of every month

except May—the only stomachs collected in this month came from

a rice field at Savannah, Ga., where corn was probably not readily

obtainable. In each month except May and November corn consti-

tutes more than half of the vegetable food, and in March, April, and

August it is the only vegetable matter taken. April shows the great-

est amount (92.7 percent of the total food), but as only 3 stomachs

were taken in this month, this result can hardly be regarded as a fair

average. The pulp of some large seed or nut, not otherwise identi-

fied, was the most important element next to corn. The remains of

figs were found in several stomachs and wild grapes in one, which

indicates that fruit is eaten, though sparingly. No Aveed seed was

found in anv of the stomachs.

1 Ornith. Biog., Vol. II, p. 504, 1835.
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SUMMARY.

In summing up the results of the stomach examinations it is evident

that no veij' salient points in favor of the boat-tailed grackle have come

to light. In its insect food it has no very pronounced preferences, and

while it does not cause an}^ great havoc among useful insects, it does

not piey extensively upon harmful ones. In common with most other

land birds, it eats grasshoppers freely in July and August, and it

would probably eat caterpillars as well if it found them more plentiful

than other food. The animal food it decidedly prefers is small crus-

taceans, and these, so far as the interests of agriculture are concerned,

are entirely neutral.

In its vegetable diet, the bird certainly does not commend itself to

the agriculturist. Its preference for corn is very marked and shows

no variance with the change of season. That it visits the growing

crop for its supplies is evident from the fact that much of the corn

found in the stomachs during the early summer was 'in the milk.' In

any localitj', therefore, where this grackle is very abundant it must

almost necessarily be harmful to the corn crop without rendering any

well-defined service in I'eturn.

DISTRIBUTION OF STOMACHS.

Distribution of stomachs, Ity months and States.

BOBOLINK.

States.
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Distribution of stomachs, by months and States—Continued.

COWBIED.

States.
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Distribution of xlmiuifhn, by months tuuJ Slates—Continued.

KliD-WINGED BLACKBIRD.

States.
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Distribution of stomaclis, by months and States—Continued.

RUSTY BLACKBIRD—Continued.

States.
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Distribution of stomachs, by montlis and States—Continued.

CKOW BLACKBIRD—Continued.

States.
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HOW BIRDS AFFECT THE ORCHARD.

By F. E. L. Beal, B. S.,

Assistant Biologist, Biological Survey.

INTEODXJCTION.

That birds sometimes inflict injuries upon orchard trees and their
products is a fact with which everj' fruit grower is familiar; but it

is not so well known that they are frequently of great service in

destroying enemies of the orchard, and yet the aid they render in this

subtler way far more than offsets the harm that is so apparent.

The enemies with which the fruit grower has to contend, aside from
the elements and the birds themselves, may be divided into three cat-

egories: Vegetable parasites, such as fungi and bacteria; certain mam-
mals, such as rabbits and mice; and insects of various kinds. Against
vegetable foes birds afford little, if any, protection. Their efficiency

is shown in the destruction of noxious mammals and insects. The
value of their work in dollars and cents is difficult of determination,

but careful study has brought out much of practical importance in

ascertaining approximately to what degree each species is harmful or

helpful in its relation to the orchard.

SOME BIEDS IMPORTANT TO THE FRUIT GROWER.

WOODPECKEKS.

Among birds which most directly affect the interests of the fruit

grower may be mentioned woodpeckers, of which about 45 species and

subspecies are found within the limits of the United States, all of

decided economic importance. Their subsistence is obtained for the

most part upon trees, a mode of life for which they are specially

adapted. The character of the feet and tail enables them to cling

easily to upright trunks, and the structure of the bill and tongue gives

them the power to cut into solid wood and withdraw the insects lodged

inside. The toes are in pairs, one pair projecting forward and the

other backward, and are furnished with very strong, sharp claws, an

arrangement which insures a firm hold upon the bark. The tail is

composed of very stiff feathers pointed at the end, that can be pressed

against the tree trunk, and thus made to support and steady the bird.

The beak is rather long, but stout, and furnished with a chisel-shaped

point, which is hardened and sharpened so as to render it a most

effective wood-cutting instrument. The tongue, the most peculiar

portion of the anatomy of these birds, is extended backward bj' two
291
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slender, flexible filaments of the hyoid bone, each incased in a muscular

sheath (fig. 34, a). These filaments, instead of ending at the back of

the mouth, curve up over the back of the skull, across the top of the

head, and down on the forehead, and in some species enter the opening

of the right nostril, and extend forward to the end of the beak (fig. 35).

In the last case the tongue is practically twice the length of the head.

By means of its surrounding muscular sheath, the tongue can be pro-

truded from the bird's mouth a considerable portion of its length, and

can thus be inserted into the burrows of wood-boring larvae. In order

to secure grubs or other insects, it is usually furnished with a sharp

point and is barbed on the sides (fig. 34, 1).

It is evident that a bird possessing such an

apparatus must be capable of doing work

which less advantageously endowed species

can not accomplish. Hence, while most

birds content themselves with eating such

insects as they find upon the surface, wood-

peckers seek those larvae or grubs which are

beneath the bark, or even in the very heart

of the tree. To render more effective the

mechanism here described, these birds are

gifted with a remarkably acute sense of

hearing by which to locate their prey within

the wood. That they do so with great accu-

racy, is disclosed by examination of their

work, which shows that they cut small holes

directly to the burrows of the grubs.

Downy woodpecker.—Of the various

species of woodpeckers in the Eastern

States, the two most important are the so-

calleddowny and hairy woodpeckers. These

birds are especially given to foraging in

orchards, more particularly in winter; for,

unlike most specie8,they do not migrate, but remain on their range the

year round.

A study of the contents of the stomachs of many specimens of the

downy woodpecker {Dryohates j/uh'scexa) shows that nearly one-fourth

of the yearly food consists of ants. A celebrated French writer upon

populiir natural history has spoken of the ant as "the little black

milkmaid, who pastures her green cows in the meadow of a rose leaf."

This is a graphic, if somewhat fanciful, picture of the relations of ants

and plant lice (Aphidae); but unfortunately the black milkmaid does

not limit her pastures to the rose-leaf meadows. There are compara-

tively few plants which do not suffer to some extent by the ravages

of plant lice, and fruit trees and ornamental shrubs seem to be more

Fig. 34.—Tongues of woodpeckers:
a, hyoid of flicker {Ciilapin aura-

twi); b, tip of tongue of downy
woodpecker {Dryobates pubescens).
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especially subject to their attacks. Ants protect these plant lice from
harm, and, when the plant on which they are feeding is exhausted,
carry them to fresh pastures, and in some cases actually build shelters
over them. Besides destroying the ants, the downy woodpecker eats
many of the plant lice.

Again, when the woodpecker has, by its keen sense of hearing,
located the larva of a wood-boring beetle in a tree, and dislodged it

with the aid of the sharp-edged chisel and probe, there is much likeli-

hood that the next

time it visits the tree

it will find a colony

of ants snugly estab-

lished in the burrow
of the defunct gruVj,

whose somewhat lim-

ited quarters they are

extending in every

direction. It now
brings to bear upon
the ants the same ap-

paratus it used in the

case of the grub, and
tney are soon drawn piG.35.—special development ot tongues of woodpeckers? a, skull of

out and devoured. flicker (Cofaptesam-d/Ms), showing root of tongue extending to tip

T'rnTn tViP'p +
of bill (after Lindahl); 6, head of hairy woodpecker (Di-yobates

villosus) , showing root of tongue curving around eye (after Audu-
sources are obtained ton).

the ants that are found in the food of this bird, and that constitute 23

per cent of that food. In both cases the insects are harmful, and the

woodpecker stops the injur}' and benefits the tree.

Of the food of the downy woodpecker, 13 per cent consists of wood-

boring coleopterous larvae, insects that do an immense amount of dam-
age to fruit and forest trees, and are, as stated, protected from the

attacks of ordinary birds bj' their habit of burrowing in trees. Besides

the grubs taken from within the wood, the woodpecker eats many of

the parent insects from whose eggs these grubs are hatched. It also

destroys numerous other species that live upon the foliage and bark.

Caterpillars, both those that bore into the tree and those that live upon
the leaves, constitute 16 per cent of its food, and bugs that live on

berries and give to them such a disagreeable taste form a considerable

portion of its diet. Bark lice or scale insects (Coccidaj), pests of the

worst description, are also eaten by this bird, and to an extent that is

surprising when their minute size is considered.

Hairy woodpeckek.—The hairy woodpecker {DTy6bat€i< viUosus^ fig.

36) subsists on food that is similar in general to that of the downy;

and although it does not eat quite so many ants, it destroys more
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Fig. 36.- -Hairy woodpecker (Dryo-

batesvillosiis).

beetle larvse and more caterpillars, and thus renders quite as good

service in the orchard. In winter, birds of both these species are more
pressed for food than in summer, and may
be seen busily searching the crevices in the.

bark, where they find hibernating insects

and insects' eggs. By devouring these

they desti'oy many enemies that would

have attacked the trees at the approach of

warm weather.

Flicker.—The dicker {Colaptes auratus,

fig. 37), another member of the woodpecker

family, is well known to most orchardists

and farmers. It is larger than either the

downy or the hairy woodpecker, and differs

somewhat from them in its food habits. It

eats fewer beetles and caterpillars, but devours an enormous number

of ants. Two stomachs were examined, each of which contained more

than 3,0()0 ant.s, and in a third were 5,000,

of a very minute species. Not all of these

ants, however, are obtained from trees;

many are species that burrow in the earth,

for the flicker is more terrestrial than

most of the other woodpeckers, and takes

much of its food from the ground.

Yellow-bellied woodpecker.—On
the other hand, some harm to fruit trees

is to be charged against this family, though

there is much popular misapprehension in

this regard. The smaller species have been called sapsuckers, from

the supposition that they puncture holes in the bark of trees in order

to get the sap and soft inner bark. The charge

is well grounded, but only one species, so far

as known, causes any appreciable harm through

the practice. This is the yellow-bellied wood-

pecker {S2>lii/raj>icm rarlus, fig. 38), whose

summer range is confined to Canada, the

northern portions of the United States, and

the AlloghcMiy Mountains, and whose winter

residciico is in the Southern States. This bird

is injurious to certain trees, at times removing

the outer bark over a considerable area, and

at others pecking numerous holes very close

together, in each case practically girdling the

tree. As the sap collects in the pits thus formed, the bird drinks it, and

also catches the ins(>cts that are attracted to the pits by the sweetness

Via. 37.—Flicker {Colaptes auratus).

Fig. 3S.—Yellow-bellied wood
pecker {Sjflii/rajii/-if.s Vfiriun).
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of their contents. The trees attacked, mostly birches, mountain
ashes, maples, and apple trees, often die the first or second year after

the girdling is done. Fruit trees, however, are not very frequently

attacked by this bird, and the species is not numerous enough to cause
any perceptible harm to the forest. Examination of the stomachs of

yellow-bellied woodpeckers shows that alburnum, or the soft tissue

lying between the inner layer of bark and the hard wood of the tree,

constitutes quite an important item of the diet, 23 per cent of the

food of the year. Other woodpeckers also eat sparingly of the same
substance, but the little they take is of no practical importance.

Eed-bellied woodpecker.—The red-bellied woodpecker {Melam,-

erpes caroUnus), which is not common in the East north of Pennsyl-

vania, has fallen into disrepute among the orange growers of Florida

by its attacks on oranges. It does considerable damage by pecking

holes in the ripe fruit, and sometimes causes serious loss. It is to be

hoped that experience will show some way to prevent these ravages

withput destroying the bird, for its harmfulness is confined to the

orange groves of Florida, and it is of much value elsewhere.

Other woodpeckers.—The other woodpeckers, both eastern and

western, are all more or less useful to fruit raisers. In the West and

South, besides several subspecies of the hairy and downy woodpeckers,

are other members of the same genus (Dryohaies), which have food

habits, as shown by stomach examination, that closely approximate

those of the hair^'^ and downy. These include the red-cockaded {D.

horealis), Texan {D. scalaris hairdi), St. Lucas {D. scalaris hccasanus),

Nuttall's {D. nuttalli), and Arizona {D. arizoiicB). Several woodpeck-

ers belonging to the genus Picoides, that inhabit the northern part of

the country and beyond, are equally useful. The genus Melanerpes,

with its half dozen species, covers practically the whole United States,

and, like the genus Dryobates^ is a group of useful insectivorous birds,

with the possible exception noted above. In the West three species

of flickers are found whose food is practically the same as that of the

eastern species.
TITMICE.

Black-capped chickadee.—^The well-known titmice, or chickadees,

though small in size and unobtrusive in habits, do much good in both

orchard and forest. So far as known, the food habits of all are bene-

ficial. The winter food of the familiar black-capped chickadee {Parus

atricapillits), which has been investigated by Prof. Clarence M. Weed,^

of New Hampshire, and by the Biological Survey, consists of noxious

insects, and more especially of insects' eggs. The eggs of plant lice

(Aphidse) were found in a large proportion of the stomachs examined,

and constituted an important percentage of the food. Besides these,

1 Bulletin 54, N. H. College Agr. Exp. Sta., June, 1898.



296 YEARBOOK OF THE DEPARTMENT OF AGEICTTLTtlKE.

the eggs of such pests as the common tent caterpillar
( CUsiocampa

cmiericana), the forest tent caterpillar {C. dinstria), and the fall canker-

worm {Anisopteryx 2>07)'tetar!(() are eaten. In winter chickadees spend

most of the daylight hours in searching trunks and branches of trees,

inspecting every crevice in the bark and examining every bud for the

insects' eggs and hibernating insects, which constitute so large a part

of their food.

Mr. E. H. Forbush, ornithologist to the Massachusetts State board

of agriculture, has shown how these birds may be attracted to the

orchard in winter bj' hanging up pieces of suet, or bones with a little

meat still attached to them.^ In this way they are induced to leave

the woods and live in the orchard during the winter, and finally to build

their nests and rear their young there.

California bush-tit.—Other species of titmice are quite as useful

as the black-cap. Examination of the stomachs of a number of Cali-

fornia bush-tits {Psaltrqytrus minimus) revealed the presence in con-

siderable number of the black scale (Lecwnium olem), which infests the

olive. This insect has been a serious pest to the olive trees on the

Pacific coast, and any bird that will destroy it should certainly be

encouraged by Western fruit growers. The usefulness of titmice de-

pends largely upon the small size of the birds. In dealing with pests

of any kind, the more minute the}^ are the less the probability that man
can by his own unaided efforts succeed in exterminating them. Plant

Uce and bark lice are, on this account, difficult of destruction by human
agency, and are too small to attract the attention of many of our

ordinary birds; but to the chickadees they must appear of considerable

size, and so are easily found and eaten. The eggs of insects, especially

those 'of such small specie;? as plant lice, are often so minute as to

escape the closest search by man; but the more microscopic eyes of

these small birds detect them even in crevices of buds or bark.

NUTHATCHES AND CREEPER.

Frequent associates of the chickadees, and doing practically the

same work, are the nuthatches and the brown creeper. The nuthatches

are of about the same size as the chickadees, but are more agile tree

climbers, in this respect excelling all other North American birds.

While woodpeckers and titmice usually run up the trunks, nuthatches

run up or down, or along the underside of a horizontal branch, with

equal facility, and do not depend upon the tail for support. The

brown creeper, like the chickad(K\ is constantly engaged during the

day in searching for insects' eggs and small insects in the crevices of

the bark. It is an active, nervous little creature, which flits rapidly

from one tree to another, generally alighting upon the trunk near the

' Mass. Crop Reports, p. 349, 1895.
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base, then running spirally upward, and, after a hurried inspection,

winging its way to the next tree. These three birds perform a service

which it is difficult for man to do for himself, and they should be
protected and encouraged.

CUCKOOS.

Probably no group of insects contains a greater number of orchard

pests than the order Lepidoptera, which comprises butterflies and moths,

with their larvae, or caterpillars. Tent caterpillars, cankerworms,

fall webworms, tussock moths, codling moths, and a host of others are

among the worst enemies of the fruit grower. It is, therefore, fortu-

nate that there are in the United States two birds that subsist, to a great

extent, upon caterpillars, apparently preferring them to any other food.

These are the cuckoos, the yellow-billed
( Ooccyztcs americanus) and the

black-billed {O. erythrophthalmus). For years it has been a matter of

common observation that these birds feed largely on caterpillars, but,

until a number of stomachs had been examined, it was not known how
great a proportion of their food is made up of these harmful insects.

The examinations indicated that caterpillars of various species, includ-

ing some of the most destructive, constitute more than 48 per cent of

their food. One stomach contained at least 250 tent caterpillars,

probably a whole colony, in the young stage. In another 217 heads

of the fall webworm {Hyphantria cunea) were counted, and this prob-

ably fell far short of the real number, as these larvae are very small,

and in many instances nothing but jaws remained undigested. In the

stomachs of 166 cuckoos taken in various parts of the country were

found 2,771 caterpillars of various species, or an average of 18 to each

stomach. When we consider that a caterpillar is so soft and e&sily

digested that soon after being swallowed it has entirely passed from

the stomach, it is evident that in one day far more than this number

(18) must have been eaten by the average bird. Many caterpillars are

protected from the attacks of birds and parasitic insects by a covering

of hair, and hairy caterpillars are only rarely eaten by most birds.

Cuckoos, however, seem to prefer them to the smooth kind, and

apparently eat them whenever they can be found. Caterpillar hairs

are often stiif, bristly, and sharp at the end, like minute thorns, and it

frequently happens that when a cuckoo's stomach is opened and

emptied it is found to be completely furred on the inside by hairs

which have pierced the inner lining and become fast. Cuckoos eat

many noxious insects besides caterpillars, such as beetles, bugs, and

grasshoppers. Unfortunately, they are naturally rather shy birds,

preferring the edges of woodland and groves to the more open cul-

tivated grounds and orchards. If, however, they are unmolested, they

soon gain confidence, and in many cases frequent shade trees about

houses and lawns, or even in the very heart of the city.

A1900 20
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BALTIMOEE ORIOLE.

The Baltimore oriole or golden robin {Icterus galbula) also feeds

largely on caterpillars, which amount to 34 per cent of its summer
food. When nesting, the oriole may be seen searching among the

outer twigs of trees, examining every leaf in quest of its favorite food.

In addition to caterpillars, it destroys many noxious beetles and plant

and bark lice. But its reputation is not unblemished. Some complaint

has been made against it by fruit growers, and John Burroughs accuses

it of destroying grapes. However, its peculations of this character

are probably not very great, for in an examination of more than 100

stomachs very little fruit was found, and that chiefly of wild varieties,

while there was an entire absence of any remains indicating grapes.

WAEBLBES.

The family of warblers is of wide distribution and comprises species

that are usually small and brilliantly colored. These diifer greatly

among themselves in habits, some remaining in the deepest shades of

the forest, while others frequent groves, orchards, shrubbery, and

gardens. Some seek their food by running over the bark of trees

like woodpeckers or chickadees; others are terrestrial; but the great

majority live on the insects which they find upon the leaves of trees.

While definite data are wanting as to the food of these birds, field

observation indicates that it consists largely of small caterpillars and

other insects that feed on the leaves of fruit and forest trees. Although

warblers are, individually, small, their numbers are great, and the

quantity of insects they destroy in the aggregate must be large.

A single observation will illustrate the character of their work. In the

month of May, 1900, when the apple trees had just expanded rosettes

of small leaves and flower buds, a multitude of warblers of several

species were seen going through an orchard examining these rosettes,

and apparently pecking something from each. An investigation of

the trees not yet reached by the warblers showed that each rosette

contained from one to a dozen large plant lice, while a similar investi-

gation of the trees explored by the birds revealed few of these insects.

The vireos are similar to the warblers in habits. Several species

commonlj' nest in the orchards and about the buildings, obtain their

food from foliage, and so destroy many insects harmful to fruit trees.

FOOD OK THIS YOUNG HIRDS.

All these species do good service to the orchard when rearing their

young. Our small birds, even those that, when adult, feed on fruit or

seeds, rear their young on insects. Nestlings can not digest hard sub-

stances, such as beetles or hard seeds, so their parents select for them
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soft-bodied insects like caterpillars and other larvae, young grasshop-

pers, and spiders. Stomach examination shows that they are fed on
caterpillars or spiders almost exclusively during the first week of their

existence, after which the diet is gradually changed and becomes more
varied.

BIRDS OP PREY.

When fruit trees are young, and more especially when they are in

the nursery rows, they are subject in winter to attacks from various

species of mice and rabbits, which gnaw the bark from the trunks,

completely girdling the trees, and thus ruining them. As a case in

point, may be mentioned a single small nursery a few acres in extent in

Iowa, in which more than 3,0OC trees had been girdled by rabbits in a

single winter—one of several instances of equal damage that occurred

in the same town. In a nursery of less than 5 acres, situated in Mary-
land, only a few miles from Washington, 2,000 out of about 4,000

apple trees were girdled and ruined by rabbits within two months.

It is very significant that the nursery was near farm buildings where

the wild enemies of the rabbits did not dare to come, while a newly set

orchard at a distant part of the farm, and close by woods and thickets,

was hardly touched.

Field mice and other small rodents are represented in the United

States by numerous species, all of which may do mischief to young
trees in winter, and most of which are doing some mischief at all sea-

sons. Rabbits, as a rule, are not so numerous, but their larger size

and fondness for young fruit trees makes their destructiveness fully

as great as that of the smaller rodents, and, in fact, much greater in

some sections where they are particularly abundant. But there is a

group of birds which seems to be especially adapted to prey on these

harmful rodents and hold their numbers within reasonable bounds;

although it often happens that through the shortsightedness of man
- this wise arrangement is disturbed.

This group comprises the hawks and owls, of which about 73

important species and subspecies are found in the United States. Dr.

A. K. Fisher has investigated' the diet of these birds, and has shown

that the great bulk of their food consists of injurious rodents. After

an examination of some 2,700 stomachs, only 6 of the 73 species and

subspecies are classed as in the main harmful; the testimony of stom-

ach examination is overwhelmingly in favor of the majority of the

species. Mice, rats, rabbits, gophers, and ground squirrels constitute

the chief food of most of the larger species, while many harmful

insects are destroyed by the smaller ones. These birds at times feed

on smaller insectivorous birds and poultry, but mice and other rodents

are by far the commonest food of most species.

1 Bulletin 3, Div. Ornith. and Mamm., Dept. Agr., 1893.
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Hawks and owls hold the same relation to rabbits and mice that the

smaller birds hold to the insect enemies of the orchard. For j^ears

they have been looked upon as harmful, but investigation has dissipated

much of this error. While, as is the case with most birds, nearly all

of them do some harm, the great majority are preeminently useful.

j\lice, rabbits, and other rodents are a constant menace to the interests

of the fruit grower, and sometimes when through some combination of

circumstances their numbers become superabundant, as has frequently

happened in the case of field mice in Europe, their ravages are enor-

mous. Indiscriminate slaughter of hawks and owls has often been

followed by great ravages by voles and other mice. This should be

sufficient to demonstrate the great utility of these birds as a check upon

the undue increase of such pests.

G-EEAT HOENED OWL.—The great horned owl {Buho virginianus), a

bird well known in most parts of the countiy—though not often seen,

owing to its retiring habits—is probably one of the most potent factors

in holding in check that troublesome pest of the orchard and nursery,

the common cottontail rabbit. Several j^ears ago in a locality in

eastern Massachusetts, through some unknown cause, rabbits became

wonderfully abundant, and the following winter woodchoppers and

other's who visited the woods were surprised to see many great horned

owls where in former years not more than two or three were annually

observed. The presence of these birds so soon after the increase of

the rabbits shows how quickly they avail themselves of an unusual sup-

ply of food, and thus restore the disturbed equilibrium. Unfortunately,

it happened that at this time stuffed owls were fashionable as parlor

ornaments, and taxidermists were therefore willing to pay a good

price for them; so when it became known that the woods were full of

owls, the natives did their best to reduce the number, and so perpetu-

ated the rabbit scourge.

In a number of the Eastern States the rabbit is protected by law,

and can be killed only during a small part of the year; but the animal

is as much of a nuisance as are the various species of field mice, and

the accident of its larger size only renders it capable of more mischief.

To ofi'er bounties for the destruction of hawks and owls and simulta-

neously protect rabbits is an anomaly of legislation which will probably

puzzle and amuse future and wiser generations. The food value of the

rabbit is insignificant compared with its capacity for mischief when it

becomes overabundant. In the West the larger species, or jack rabbits,

have many times become excessive in numbers, and "rabbit drives," in

which the animals ai-e surrounded and driven into a small inclosure,

where they are killed, have grown to be of frequent occurrence. In

Australia the European labbit some years ago became so abundant

as to threaten the very existence of the sheep industry over a wide

expariKc of territory. The common cottontail rabbit is already much
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too numerous for the best economic results in many States of the
Mississippi Valley, and is likely to become so in the East if the

protection of the law is not removed.

Maksh hawk.—An idea of the good work done by hawks and owls
in the destruction of smaller mammals may be obtained by watching a
marsh hawk ( Circus hudsonkis) foraging for its dinner. This hawk
preys extensively on the mice and other small mammals that live on
the ground near fences and hedgerows. It may be seen skimming
along close to the surface, following a fence up one side and down
the other, stopping now and then to circle around a particularly prom-
ising spot, and examining every rubbish heap or stone pile, till a

chance movement in the grass catches its eye, when, in an instant, it

throws up its wings, suddenly checking its flight in mid-air, and
drops with outstretched talons upon its unfortunate prey. Mouse
after mouse will be taken in this way, each of which is capable of

doing much mischief to trees or grain.

The extent of the benefit of this work and full corroboration of its

character is shown by stomach examination. Thus, in the stomachs of

45 rough-legged hawks (^ArcMhtdeo lagopus sancti-johannis), taken in

several different States, were found 128 harmful rodents, 1 weasel, 1

shrew, 1 lizard, and 70 insects. The rodents, besides 19 which could

not be determined specifically from the remains, consisted of 1 gopher,

2 rabbits, 4 house mice, 4 white-footed mice, and 98 meadow mice.

No traces of birds or poultry were found in any one of the 45 stomachs.

Baen owl.—When hawks or owls devour their prey they usually

bolt it whole or in large fragments, with the bones, hair, and many
of the unremoved feathers. Bj' the action of the stomach the indiges-

tible portions, such as bones and hair, are soon separated froni the

flesh and rolled up in a neat pellet, which is then disgorged. In the

vicinity of their nests many such pellets are to be found; andwhen these

are dissected the bones, and still more the teeth, show what animals

the bird has been eating. In a tower of the Smithsonian Institution

in Washington a pair of barn owls {Strix jyratwiGold) have had their

nest for several years. Dr. Fisher visited this eyrie on several occa-

sions, and collected 675 pellets, of which he made a careful study,

with the result that he identified the remains of 1,787 small mammals,

mostly rodents, 36 birds, and 2 frogs. Of the mammals, there were

1,119 common meadow mice, one of the worst enemies to young fruit

trees as well as to farm crops in general.

Butcher bird.—Besides hawks and owls, certain other native birds

demand passing notice on account of the services they render by destroy-

ing mice. These are the shrikes, birds with many peculiar character-

istics, whose food habits have been investigated by Dr. Sylvester D.
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Judd.' One species, commonlj' known as the butcher bird {Zemins

horealis), nests far to the north, but winters in the United States.

It is a frequenter of orchards and open lands, where it constantly

watches for its prey—mice, an occasional small bird, and what few

insects it can obtain in winter. It is an inveterate enemy of the

English sparrow, which it finds in parks and suburbs of cities and

towns. A peculiar habit largely increases its usefulness. Its instinct

for hunting is so keen that it can not refrain from taking its game
whenever and wherever it can find it, and as the bird frequently is not

hungrj" at the time of capture, it spits the prey on a convenient thorn,

sharp twig, or barb of a wire fence. It was formerly supposed that

the provisions thus saved were for future use; but although some may
be subsequently eaten, most of them are left to dry up or decay.

LoGGEKHEAD SHRIKE.—The loggerhead shrike {Lanius ludovieianus)

is more southern in distribution. Its habits are similar to those of the

butcher bird, but as it is with us during the summer, it captures more

insects and fewer birds and mice. As it rears its young here, however,

and so has occasion to use more food, it is probably fully as beneficial

as the other species. Shrikes kill small birds, and to that extent do

harm, but they seem to prefer mice when these can be obtained.

BIRDS HARMFUL TO ORCHARDS.

The other side of the subject under consideration remains to be

shown. The injurious habits of a few birds have already been men-

tioned. In the case of the shrikes, the destruction of small birds is

likely to be detrimental, as small birds are generally valuable aids to

the cultivator; but the injury done in this indirect way is more than

counterbalanced by the destruction of mice and insects, which form

the great bulk of the shrike's food. Sometimes the damage is more

direct. A few birds feed in winter and spring on buds of trees, both

in forest and orchard. Birds of this habit will be briefly considered.

PURPLE PINCH AND HOUSE PINCH.

The so-called purple finch
( Carpodaeus purpureus) breeds in the

northern tier of States and to the northward, west to the Dakotas, and

south in the Allegheny Mountains as far as North Carolina, and win-

ters from the southern part of its breeding range south to the Gulf

States. When migrating in spring it subsists somewhat on buds of

fruit and other trees, and later occasionally destroys the blossoms.

The actual damage done by the Eastern purple finch seems trifling, but

in the case of its "Western relative, the house finch, or linnet (C. mexi-

canmfrontalis), the matter is much more serious. This closely related

bird does much harm, especially in California, by destroying the flower

buds of peach, apricot, almond, and other trees. In many cases serious

1 Bulletin 9, Biol. Surv., Dept. Agr., 1898.
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injury has been done in this way, and much expense entailed, as the

birds are wonderfully abundant in that section of the country.

The robin [Merula Tnigratoria) has often brought itself into unenvi-

able notoriety by its depredations upon small fruits. Many complaints

have been received from growers of fruit, especially those who raise

but a small amount. Sometimes people who grow a few choice cher-

ries do not get even a sample of the fruit, and those who raise

fine strawberries for family use sometimes secure only a few boxes,

while the robins take most of the crop. On the other hand, thousands

of fruit raisers in various parts of the country are never troubled by
robins, although these birds may be just as abundant in their vicinity

as elsewhere. The probable explanation of this is not far to seek.

An examination of the stomachs of 500 robins, collected in various

parts of the country, shows that cultivated fruit forms but a moderate

percentage (less than 8 per cent) of their diet; and that practicallj^ all

of this is eaten in June and July; while wild fruits, of which 42 vari-

eties have been identified, constitute more than 43 per cent of the

year's food. Investigation shows that complaints have come chiefly

from two principal sources, the suburbs of large towns in the East and

the prairie region of the West. Such localities lack those wild fruits

which robins evidently prefer. Near cities such fruits have been

destroyed, and in the prairie region they rarely grow. As soon as the

prairies were settled many small fruits were planted, thus aflfording a

supply of food to the birds, while the larger fruit trees furnished sites

for their nests. As none or but few of the wild fruits were accessible,

it follows naturally that the birds resorted to the available supply, that

is, to the cultivated varieties. Much the same condition has been created

about large cities by the substitution of cultivated for wild fruit.

CATBIilD.

In parts of the Mississippi Valley the catbird ( Galeoscoptes caroli-

nensis) also has become one of the pests of the small-fruit orchard.

East of the Appalachian range there are so many varieties of wild

fruits in forests and swamps that, as a rule, the bird confines itself to

these localities and does not disturb orchard products. In the prairie

region, however, it is different. Before that pai't of the country was

settled the bird was confined to the narrow belts of woods and shrubs

along streams, where it found agreeable nesting sites and suitable

food. When civilization transformed the prairies into farms, gardens,

orchards, and vineyards, a new field was opened to the catbird as well

as to other species. The fruit trees and vines not only furnished sec-ure

nesting places, but also afforded a new and abundant source of food.

It is probable that this resulted in a decided increase in the numbers

of the birds, which, depending largely on domestic fruit for their food,
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soon became a nuisance. These conclusions, as has been suggested in

sevei-al recent considerations of this subject, point to the planting of

wild fruit about gardens and lawns as a protection to the cultivated

varieties. Many of the wild fruit shrubs are ornamental, either in

flower, as the shadbush [Ainelanchler), or in fruit, as the mountain ash

{Sorbins).

CEDAH WAXWING.

The cherry bird or cedar waxwing {Ampelis cedrorurn) occurs over

the greater part of the United States and is known everj^where by its

fondness for cherries and other small fruits. Like the robin and cat-

bird, however, it eats far more wild than cultivated fruit. Complaints

against it have been chiefly on account of cherry eating, but its depre-

dations are mostly confined to the early ripening varieties of cherries.

By the time the later kinds ripen other fruits have also become abun-

dant, and the bird's attention is probably diverted.

Besides eating fruit, the robin, catbird, and waxwing destroy many
harmful insects, and, where not too numerous, probably do much more

good than harm. All three species are very abundant in New England,

but are seldom molested. The cherry bird is the only one of which

serious complaint is made, and that simph^ on the score of stealing

early cherries, while the robin is regarded almost as sacred.

CAUSE OF HARM BY BIRDS.

A careful examination of the circumstances in which birds have done

harm leads to the belief that the damage is usually caused hy an abnor-

mal abundance of a species within a limited territory. In such cases

so great is the demand for food that the natural supply is exhausted

and the birds attack some of the products of garden or orchard.

Economically considered, birds are simply natural forces, and it

should be our purpose to ascertain how thej^ may be turned to our

greatest advantage. The best economic conditions are probably ful-

filled when birds are numerous as species and moderately abundant as

individuals. Under such conditions there will be a demand for food

of many kinds, without excessive demand for &nj one kind. The most

desirable status would seem to be such a relation of numbers and spe-

cies between birds and insects that the birds would find plenty of food

without preying on useful products, while the insects would be held

in such check that they would neither increase to a harmful extent nor

be completely exterminated. The proper course to pursue, apparently,

is to study the food habits of both birds and insects, to favor the

increase of species which seem best adapted to preserve the proper

balance, and to reduce the numbers of those that prey too greatly oa

the products of orchard or farm.
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LETTER OF TRANSMITTAL

U. S. Departjiext of Ageicultx're,

Biological Survey,

Washington^ D. C, July 27, 1907.

Sir: I have the honor to transmit herewith as Bulletin No. 30

of the Biological Survey, Part I of a report on the Birds of Cali-

fornia in Relation to the Fruit Industry, by F. E. L. Beal. Fruit

raising in California is a great and growing industry, and the relation

birds bear to it is important. The investigations embodied in the

present report were undertaken with a view to the accurate deter-

mination of the economic status of every species of California bird

that inhabits orchards, in order that it may be possible for the fruit

raiser to discriminate between friends and foes; and for the added
purpose of suggesting remedial measures for the protection of fruit

from destructive species. As expected, the strictly insectivorous

birds prove to be almost AvhoUy beneficial, by far the greater per-

centage of the insects eaten by them being injurious kinds. They are

hence allies of the orchardist and their presence in and near orchards

should be encouraged in every way. Of the species addicted to fruit

eating, not one was found to make its diet AvhoUy, or even chiefly,

of fruit; and the fruit eaters, with possibly the exception of the

house finch, are found to feed upon weed seeds and noxious insects

to such an extent as to fully offset their destructive propensities.

Respectfully,

C. Hart Mereiam,

Chief, Biological Survey.

Hon. James Wilson,

Secretary of Agriculture.
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BIRDS OF CALIFORNIA IN RELATION TO THE FRUIT
INDUSTRY-PART I.

INTRODUCTION.

In response to numerous complaints from fruit growers concerning

depredations by birds in orchards and vineyards in the Pacific coast

region, investigation of the subject was undertalien by tlie Biological

Survey several years ago. In conducting this investigation the

writer spent about nineteen months in California, including the fruit

seasons of 1901, 1903, and 1906, during which time he visited the

most important fruit-growing regions of the State, inspected hun-

dreds of orchards, and interviewed many fruit growers. Kindness

and courtesy were everywhere met with, and every facility was ex-

tended by orchardists for the acquisition of information, even to a

suspension of the customary rules with regard to trespass and shoot-

ing on private grounds. In addition to the knowledge gained by

field observations, stomachs of all the species of Pacific coast birds

economically valuable have been collected, examined, and their con-

tents recorded.

When depredations are so widespread and invplve so many differ-

ent species of birds, a thorough knowledge of the nature and extent

of the damage done and of the attending circumstances is of great

importance. Next in importance is a knowledge of the conditions

that obtain in fruit-growing regions where depredations by birds do

not occur. This information should enable the fruit grower to adjust

conditions in his own case so as to mitigate if not wholly prevent

the evil.

In the following pages much stress is laid on the nature of the

yearly or seasonal food of some of the more important species of

birds, since it often happens that certain birds are more or less harm-

ful to a particular crop of fruit, and yet the year through, all things

considered, do more good than harm. It must not be forgotten m
this connection that there are very few birds whose habits are wholly

beneficial. Most of them are neither wholly beneficial nor wholly

injurious. They are beneficial at some seasons and injurious at

others. In some localities they are deservedly praised for benefits

conferred ; in others the same species are condemned for destructive

7
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habits. With the evidence all in, it is usually possible for the farmer

to properly estimate the status of any given species with reference

to his own farm and his own interests and to adopt measures

accordingly.

It can not be too thoroughly insisted that sound public policy

everywhere forbids the destruction of birds on a large scale for the

purpose of j)rotecting orchard fruits. Wholesale slaughter of birds

in the supposed interest of the orchardist is fortunately rare and

often proceeds from a mistaken idea of their economic relations.

When it is understood that the damage by a certain species is local

and exceptional, that the birds in question are on the whole bene-

ficial and that their destruction will be a loss to the State, the

farmer and the orchardist are usually willing to adopt less drastic

measures in defense of their crops and to spare the birds for the

sake of the general weal.

STATUS or BIRDS IN NEWLY SETTLED REGIONS.

"Wlien a new country is settled, large areas are plowed and brought

under cultivation. In the process great numbers of native shrubs,

weeds, and grasses are destroyed, and various new and exotic plants

and trees are substituted. Coincident with this change in the vege-

table life, and as a necessary consequence of it, great changes in the

conditions and distribution of animal life take place. Some species

are restricted in distribution and greatly reduced in numbers, or even

exterminated, while others become more abundant and more widely

dispersed. The reduction in numbers may occur from actual killing

by man, from the destruction of natural breeding sites through

clearing, and from a diminution of food traceable to the same cause.

The results are exactly the opposite when cultivation and planting

afford a more abundant supply of food, greater facilities for breed-

ing, and better protection from enemies. The natural result of such

conditions is a marked increase in number of the favored species,

and this increase proliubly explains the great devastation of crops

by birds that occurred on the Atlantic seaboard soon after the first

settlements, and then successively in the States to the westward as

these were gradually settled.

The early days of agriculture in California offer an interesting case

in point. When the native grasses and weeds of the fertile valleys

were destroyed to make room for grain, many species of birds,

notably blackbirds and quails, were suddenly deprived of their natural

subsistence and in place of it were supplied with an abundance of

new and nutritious food. Naturally they preferred the cultivated

grains (wheat, barley, and oats) to the wild oats {A vena fatua) upon

which they had largely depended. Still later, when many of the
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grain fields gave way to extensive orchards, which gradually crept

up the hillsides and into the canyons, other species of birds began
to utilize the new kinds of food and also the safe nesting sites

afforded by orchard trees. Species that previously attracted little

attention soon increased in numbers because of the increased food

supply, additional facilities for nesting, and the protection afforded

by man, who killed or drove away their natural enemies. As a result,

some of them suddenly became of great economic importance, owing
to their increased numbers and destructive habits.

MIGRATION OF BIRDS.

Owing to its extent and varied topography, California is rich in

birds, both in species and individuals. Here altitude and topog-

raphy, as well as latitude, govern climate. This fact leads to many
peculiarities in distribution and complicates the study of birds in

their economic and other relations. The movements of birds, too, are

more complex than in the eastern part of the United States. The
regular migration north in the spring and south in the fall, which is

the rule over the greater part of the country, is here supplemented, in

the case of many species, by a migration from the mountains, where

they breed, to the valleys, wliere they winter. Besides the regular

migrations, at times remarkable incursions of a single species take

place. Such was the flight of mountain tanagers {Piranga ludo-

oiciana) in the valleys in May, 1896. In several parts of California

these birds appeared in immense numbers in localities where pre-

viously they had been rarely observed. Their appearance coincided

nearly with the ripening of the cherry crop, to which in some places

they did much damage in spite of the fact that great numbers of

them were shot.

CAUSES or DEPREDATIONS BY BIRDS.

The failure of customary food supply sometimes leads birds to

forage upon crops which they do not commonly eat. This may be

the explanation of the depredations of robins in the fall and winter

of 1900-1901, when thousands of these birds pillaged the olive

orchards in Santa Clara Valley, the region about Santa Barbara, and

other parts of California. In that year it was as much as the olive

growers could do to save part of their crop. Since then no case of

excessive loss of olives has been reported, though occasionally some

damage has been done.

The amount of damage inflicted by birds upon a crop often depends

upon the surroundings. In the case of orchards in the midst of a

treeless plain depredations are mostly confined to such birds as nest

in them, but they may be visited and damaged by others during
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migration. On the other hand, fruit grown near or in brushy can-

yons or on wooded hills is taken by birds tliat live iii such places; or

a stream flowing through a region of orchards may harbor in the

shrubbery on its banks many birds that do not live in the orchard

itself.

Hence depredations by birds may arise: (1) From the settlement

of a region and consequent introduction of new crops, accom-

panied by a diminished supply of natural food, destruction of ene-

mies, and a general change of natural conditions; (2) from failure

of the normal food supply, causing migration in search of food, or

an attack upon some product which the species does not usually eat;

(3) from proximity to a particular crop, in which case the bird natu-

rally eats that which is most available.

CONDITIONS IN C.VLirORNIA COMPARED WITH THOSE IN THE EASTERN

STATES.

Before proceeding to a consideration of particular birds, one point

should be specially noted in connection with the subject of the rela-

tion of birds to fruit in California. Those parts of the State where

fruit is grown are not so well supplied with wild fruits on which

birds feed as aie the fruit-growing areas of the Eastern States, or

even of those farther north on the Pacific coast. While California

has an abundance of vrild berries which serve as food for birds, they

do not commonly grow near orchards and vineyards.

In the Eastern States a plentiful sujDply of fruit, as acceptable to

birds as the best products of the orchard or garden (perhaps more

acceptable) , is usually present in pastures and along roadsides, so

that it is only where wild fruits are exterminated by cultivation that

birds are forced to eat cultivated kinds. So abundant is wild fruit

in some regions, as in the United States east of the Alleghanies, that

it is safe to say that thousands of bushels of blackberries and rasp-

berries which grow wild everywhere annually fall to the ground and

rot, in spite of the iact that great quantities are gathered and eaten

by man as well as bj' birds. The same is true of blueberries (Vac-

cinium) and huckleberries (Gaylussacia), which are so abundant in

a wild state that in their season they appear in the markets of most

of llie cities and largo towns, and are eaten in every country home in

the region whc^i-e they grow. In addition to these are several species

of dogwood (Cornus), holly (Ilex), cherry (Prunus), Viburnum,

and many others, all of which are freely eaten by birds.

Although many of these fruit-bearing shrubs are represented m
California by related s])eci(-s, they usually grow in the mountains

remote from fruit-growing <listricts. In fact, the elderberry (Sam-

buciis), the inlrodiHHMl pepperberry {Sr/i?iivs molle), and an occa-

sional liiistk'tde Uerry are the only important uncultivated fruitiS
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that appear in the stomachs of California orchard birds. On the
other hand, in the Eastern States more than 40 species of wild
fruits have been found m the stomachs of a single species—the
Eastern robin. In the general dearth of wild fruits on the horti-
cultural areas of the Pacific coast it is not surprising that when
domestic fruits were first cultivated there the birds gave them a
warm welcome, and the orchardist's crops suffered accordingly.
Another reason why birds attack fruit in California morethan in

the regions farther east is the dryness of the summers, juicy fruits
proving an acceptable substitute for water. To secure enough water
for their necessities California birds must often fly several miles, while
m the Eastern States localities are few in which water can not be
obtained within a few rods. In confirmation of the theory that in
attacking fruit liquid for slaking thirst is sought by birds as much as
food, it may be stated that much of the injury done to small juicy
fruits in California, such as grapes and cherries, consists of simple
punctures in the skin, through which apparently nothing but juice
has been drawn.

PROTECTIVE JIEAStJEES.

It would appear most desirable that some of the available fruit-

bearing trees, the fruits of which are of little or no value to man, but
which to birds are even more acceptable than cultivated kinds, should
be freely introduced into California for the protection of the orchard-
ist. That some of them would thrive there hardly admits of doubt.

Morus alba, the Russian mulberry, is one of the best, the fruit having
little value unless as food for birds. All fruit-eating species are fond
of it. Both the red and the black jnulberries are equally sought after,

but are not often planted for birds alone. The joaper mulberry
{Broussonetia papyrifera) is hardy and is a favorite bird food. Sev-

eral species of Prunus or cherry, including the choke cherrv {P. vir-

giniana), and especially its western form {P. demissa), the black

cherry {P. serotina) ,a,nd the bird cherry [P.pennslyvanica) are of great

value in protecting fruit crops, birds almost invariably selecting their

fruit in preference to the cultivated varieties. There are also several

ornamental varieties of cherries, such as the European birdcherry {P.

avium), P- pendula of Japan, and P. sphwrocarpa of Brazil, which

are hardy, the latter in warm regions only, and valuable as bird foods.

Both the pepper tree, Schinus molle, and the elder, Sambucus, now
abundant in California, are eaten by many birds, and both may be

planted near orchards with the certainty that they will serve to pro-

tect them.

Another measure recommended for the protection of orchard fruit

is a supply of water accessible to the birds. Drinking places for

birds in every large orchard would tend to reduce the injury done to
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fruit, .smd -would serve the added purpose of attracting insectivorous

birds to the locality. Birds undoubtedly select breeding places with

reference to the convenience of food and water, and a constant supply

of the latter attracts to the vicinity many desirable species. The

insectivorous kinds would more than pay the orchardist for his trouble

in their behalf by feeding upon the insects that injure his trees;

while fruit-eating species, like the linnet, being able to quench their

thirst with water, would not be compelled to resort to fruit for this

purpose.

The writer once observed a leaky hydrant situated between two

rather extensive areas of orchards. The little pool maintained by the

drip of this pipe was almost constantly surrounded by birds which

all the time were coming and going, so that the number that visited

it each day must have been well up in the thousands. An arrange-

ment for this purpose need be neither elaborate nor expensive, and

would serve a useful purpose.

READJUSTMENT OF CONDITIONS.

In relation to the destruction of crops by birds in a comparatively

newly planted region, experience everywhere shows that after a time

there is a partial readjustment of conditions, so that inroads by birds

become much less common or wholly cease. On the Atlantic side

of the continent at the present time, with the exception of the

ravages of bobolinks in the rice fields of the southeastern coast States,

few if any cases are known of the annual destruction of crops by

birds, while during the first half of the nineteenth century the

several species of blackbirds were a constant menace to grain. Pres-

ent immunity results from the fact that increased density of popula-

tion has destroyed the nesting sites and reduced the numbers of some

of the most noxious birds. This readjustment of conditions is likely

to take place sooner or later in all cases where the balance of nature

is disturbed, but in most cases the process may be hastened by the

adoption of measures like the ones above mentioned.

DAMAGES BY -BIRDS (JBNERALLl

.

Study of a number of cases of serious damage by birds leads to the

conclusion that as a rule such damage is due to the concentration of

a great number of birds within a limited area, usually of a single

species or sevtM-al closely allied ones. If the birds are seed eaters,

they visit the grain fields and leave ruin and destruction in their path;

if fruit lovers, they seek the orchard and play havoc with the crop.

Instances of this kind are the raids of bobolinks in the rice fields of
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the southeastern Atlantic coast, of the blackbirds in the grain fields

of the Mississippi Valley, and of the linnets in the fruit orchards of

California. It is seldom that complaints are made of birds in gen-

eral; one or a few species are usually the culprits, the reason for

which is evident—too many individuals of the same species in one

locality eating the same things. But when many species are present

in normal numbers, such a variety of tastes is to be gratified- that no
one kind of food is unduly drawn upon.

BIRDS THAT INJURE- FRUIT IN CALirOKNIA.

When a fruit grower in northern California is asked what birds are

most injurious to his crops, he almost Invariably mentions first the

linnet, or house finch ; then successively the blackbird, the oriole, the

grosbeak, and the thrush. Or, if his ranch is in a narrow valley or

canyon, or near wooded hills, he may place the California jay or the

quail after the linnet as the next worst enemy to fruit.

The writer is pleased to be able to testify to a healthy state of

feeling on the part of the great majoritj'^ of California fruit growers

toward the bird population. While many of them stated that they

still suflfered loss, none advocated measures for the extermination, or

even the material decrease, of birds. The feeling seems to be prac-

tically universal that birds as a class, notwithstanding their sins,

still do more good than harm. " "We can't get along without the

birds," was the sentiment voiced by many and really indorsed by all.

HOUSE FINCH.

{Garpodacus mexicanu^ frontalis.)

The house finch, or linnet, has been perhaps the subject of more

complaint on the score of destroying fruit in California than all

other species of birds together. This, bird occurs on the western

coast of the United States from Mexico northward to Oregon, and

extends eastward to the western edge of the Mississippi Valley.

Except in the mountains, it is a resident throughout most of Cali-

fornia, but in certain parts of the northern half of the State it dis-

appears for a few months during the winter season. In the southern

half and in the warm sheltered valleys of the north it is always

present. It is a hardy, vigorous species, well able to take care of

itself and maintain its ground wherever it obtains a foothold. It is

a prolific breeder, raising several broods in the season, and apparently

has no enemy (except man) that exercises any perceptible restrictive

influence upon its increase and distribution. It takes kmdiy to the

presence of man, and utilizes his improvements for shelter and food.
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DESTRUCTION OF FRUIT.

Observations in orcliards show that in the fruit season the linnet

is not baclfward in taking what it considers its share of the crop, and

as it spends much of tlie time there, field observations alone would

lead to the conclusion that fruit was its principal article of diet.

Examination of the stomach contents, however, proves that such is

not the case, and when we find how small is the relative percentage

of fruit eaten, it seems strange that its fruit-eating proclivities should

have attracted so much attention. But it must be borne in mind that

the bird is wonderfully abundant, which is one of the primary condi-

tions necessary for any species to become injurious.

Like most fringilline birds, the linnet has a strong, conical beak,

with which it can cut the skin of the toughest fruit and reach the

pulp. While such an instrument is very effective in attacking fruit,

this is evidently not the use for which nature primarily designed it.

It is customary to divide passerine birds roughly into two groups,

the hard-billed and the soft-billed species, the former of which are

supposed to feed on seeds while the latter subsist upon fruit and

insects. From the standpoint of this classification the linnet would

appear to be most emi:)hatically a seed eater, and examination of the

contents of stomachs of the species confirms the correctness of this

view. Seeds of plants, mostly those of noxious weeds, constitute about

seven-eighths of its food for the year, and in some months amount to

much more. In view of this fact it seems strange that the house

finch has acquired such a imputation for fruit eating, and it can be

exjilained only upon the principle already laid down that in the fruit

districts the bird is too numerous for the best economic interests.

While each house finch eats but a small modicum of fruit, the aggre-

gate of all that is eaten or destroyed by the species is something

tremendous.

Moreover, it must be noted that not all of the fruit destroyed is

eaten. Only one peck from the strong bill is necessary to break the

skin of the pear, peach, or cherry, and the fruit is spoiled; the linnet

by no means invariably visits the same individual fruit a second time

to finish it, but often attacks a fresh one at each meal. This is proved

by the large number of half-eaten fruits, either on the tree or on the

gi'Oimd iK'ncath.

In large orchards, however, complaints against the linnet are fewer

than formerly. Mere the damage is more widely distributed and con-

se(|iieiitly less noticeable than when confined to a few trees. It is

probable that the, urea of (ircliiirding lias increased more rapidly than

the linnets, so tJiiU the proportional injury is less. At present the

cliief complainants are the ()\\-nei's of small town lots, where a few

trees are grown to supply fndt for home use. As linnets are usually
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more numerous in villages and suburbs than in the countrj', trees in

gardens are often entirely stripped.

INJURY TO TRUIT BUDS.

It is a little singular that formerly most of the complaints against
the linnet were that it destroyed the buds and blooms of fruit trees

instead of the fruit itself. Thus in 1886 Mr. E. P. Chandler, of
Kiverside, San Bernardino County, wrote

:

The bird which is commonly known as the linnet, or crimson house flnch, has
been observed to do great injury to the apricot crops of this section by feeding
on the fruit buds from the time they begin to swell until the trees are in bloom.
Two years ago my entire apricot crop was destroyed by the above birds, and I

took the opportunity to establish the facts of the case by shooting a large num-
ber for the purpose of examination. A great many of the birds that were shot
had small bits of buds, etc., stuck on their bills by the gummy substances of the
fruit buds. A further examination would invariably result in finding each and
every bird's stomach filled with buds.

The same year J. C. Galloway, of Tustin, Cal., stated

:

The common linnet does great injury to the buds of the apricot, eating out
the center and destroying all the fruit buds on the tree in many cases, usually
in January and February, in this latitude.

William Proud, of Eancho Chico, Cal., accuses the linnet of eating

both buds and fruit. He says

:

The burion, house finch, or linnet, is by far the most pernicious bird we have
to deal with in the orchard. He arrives in March and immediately commences
his ravages on the buds of the cherry, peach, plum, persimmon, etc. The first

cherry showing a red cheek is sampled by this most rapacious little bird. Then
comes the fruit of the apricot, peach, and fig. For the latter he shows a decided

partiality. When the fruit croji is exhausted he immediately turns his atten-

tion to all kinds of millets, sorghum, Egyptian corn, and other small seeds.

As showing how destructive the bird is to fruit, especially in small

orchards, the following is quoted from Dr. T. S. Palmer, then at

Berkeley, Alameda County, Cal.

:

The crimson house finch is the only bird that does any considerable damage
to fruit. As soon as the cherries begin to ripen the birds keep close watch of

the trees, and If the fruit is not gathered as soon as ripe they soon dispose of a

large portion of it. In our garden there are about a dozen cherry trees of

various kinds, and if not very closely watched, within a week or two froin the

time when the fruit first begins to ripen almost every tree will be completely

stripped. Of course, in a large orchard the damage would not be so noticeable,

but still might be considerable. Later in the season when the cherries are

gone, the finches attack the plums and pears.

F. H. Holmes, of Kio Vista, Solano County, Cal., under date of

September, 1886, states

:

Our worst fruit pest is the crimson house finch, which, on account of its

abundance and familiarity, it is impossible to scare off. They injure mostly

cherries, figs, berries, peaches, and apricots. They often only peck each fruit
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a little, and then the bees and wasjis take hold and finish the work. * * *

Birds that destroy the earlier fruits are generally regarded as the greater

nuisance, particularly to the farmer flho has not a very extensive orchard.

Where fruit is handled as soon as it is in the proper condition, or for an orchard

of from ten to one hundred acres or more, 1 have never seen these birds plenti-

ful enough to do a great amount of damage. In some parts of the State I

presume they might do more.

In regard to the habit of the linnet of eating ripe fruit, Dr. A. K.

Fisher says:

In this valley [Owens], both at Independence and Lone Pine, the species

[the linnet] was found to be very destructive to the ripened peaches during the

middle of August. Flocks of birds occurred in the orchards, and in some

places hardly an example of the ripe fruit could be found which was not more

or less mutilated. A number of birds shot in the peach orchards at Lone Pine

had little except the pulp of this fruit in their gullets or stomachs. It was

known as the ' peach bird.' <»

Examination of linnet stomachs does not reveal any very consid-

erable number of blossom buds, and it is probable that but little of

the alleged mischief to fruit blossoms is done by this bird. Moreover,

it may be stated that in most cases budding by birds does little, if

any, damage. It is only in very rare instances that birds take all

the buds from a tree, or even enough to cause considerable loss. On
the contrary, buds are usually superabundant, and budding, whether

by birds or by man, is frequently beneficial, relieving the trees from

excessive bearing and markedly improving both size and quality

of fruit.

THE LINNET NATURALLY .V SEED EATEK.

Before the settlement of the Pacific coast region it is evident that

the linnet must have subsisted almost entirely upon the seeds of

plants growing wild in the valleys and canyons. With the advent

of civilization two new articles of food were presented—grain and

fruit. It would seem natural for the linnet, especially equipped as

the bird is to extract the kernel of seeds, to have chosen the former,

as did the blackbirds, doves, and some other species; but for some

reason best known to itself it selected fruit. How much the char-

acter of the food had to do with the bird's choice it is impossible to

say, but it is probable that attendant conditions greatly influenced

the result. Grain is grown on large, open areas, with few or no

trees to afford nesting silos, while orchards offer every inducement

to linnets as a permanent residence. Moreover, much of the fruit-

growing section of the Slate is divided into small holdings, each with

a dwelling wilh acc()ni])iniyiHg barns, sheds, and other buildings that

afford ideal homes for tlicsc l)ir(ls. Having thus chosen the orchard

» North American Fauna No. 7, U. S. Dept. of Agric, p. 80, 1893.
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Seeds of Common Weeds Eaten by the Linnet.

Fig. 1.—Napa thistle ( Ccntaurea mcUtnisis). Fig. 2.—Black iiiuKtuiTl {Brassica nlr/ra).

Fig. 3.— Alfllaria (Jimtlium cieuiariiiiii). Fig. 4.—Knotwced ( I'oh/iiuinnii arinilarc).

Fig. 5.—Tarweed {Jlailin KUtiru]. Fig. 6.—Burvveed (AmsincUatcfsclnlin. Fig. 7.—

Turkey muUen (Ercinorarpii.i xiUj/cni.^). Fig. 8.—Milk thistle {Mariana mamuana).
Fig. 9.—Poison oak (Rhus divcrsiluba).
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for its home it was only a matter of course that the bird should
select as its secondary food the nearest available source of supply,
namely, fruit. For seeds, which are to be regarded as the linnet's

natural food, grow about the borders of orchards and by roadsides,
and hence are readily obtained.

Although the great bulk of fringilline birds normally subsist
principally upon seeds, at certain times, notably in the breeding
season, they eat a considerable quantity of animal food, mostly
insects. Moreover, their young while still in the nest are usually
fed largely, and in some cases entirely, upon insects. Quite the con-
trary is true of the linnet. The adults eat only a small percentage
of animal food, even in the breeding period, and feed their nestlings

no more, perhaps less, than they eat themselves. In this respect the
linnet is probably unique in its family. Such animal food as the

bird does eat, however, is much to its credit. Plant-lice (Aphidaj),
especially the woolly species, constitute a large portion of this part
of the linnet's food ; caterpillars and a few beetles make up most of

the remainder.

It is, however, as a seed eater that the linnet stands supreme.
Over 86 percent of its food for the year consists of weed seeds, and it

is in this field, if anywhere, that the bird redeems itself from the

odium of its other misdemeanors. When the immense number of

linnets in California is taken into consideration, with the added fact

that each one destroys several hundred seeds daily, most of which are

potential weeds, it must be conceded that the bird renders a valuable

service to agriculture, for the sum total of weeds so destroyed is

enormous.

rooD.

In the laboratory investigation of the food of the linnet 1,206

stomachs were examined, including 46 of nestlings. All were from

California, and from points fairly well distributed over the State,

with the exception of the northern quarter. The greater number were

from the fruit-growing sections, so that the western coast region

is better represented than the part east of the Coast Ranges. They
were distributed through the year as follows

:

• Januarj' 88

February
.

35

March 186

April 80

May 74

June 107

July 148

9379—No. 30—07 2

August 118

September 123

October 108

Noveruber 25

December 54

Total 1,206
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In the first analysis of the food components the two principal

elements are found to be: Animal matter, 2.4 « percent; vegetable

matter, 97.6 percent.

Anhnal food.—This brings into strong relief the linnet's sins of

omission. Living in :i country where constant war against noxious

insects is necessary, the bird takes little or no part in the contest, and

in return for benefits derived from man renders but slight service in

this direction.

The small portion of animal food it takes, however, consists almost

wholly of insects and a large proportion of it of plant-lice (Aphi-

didse), which from their small size do not attract the notice of many
sjjecies of birds. They ajDpear, however, to be the favorite animal

food of the linnet, and it is noticeable that a large percentage of them

are the woolly species. Many of the birds when killed had their

beaks smeared \^'ith the remains of woolly aphides. As these insects

are notoriously harmful to many trees and other plants, any bird that

destroj's them is a benefactor. It is to be regretted that the linnet

should not indulge to a greater extent a taste so well directed. Were

25 percent of its food made up of woolly aphides the fruit it destroys

would be well paid for. The other contingent of animal matter

found in the linnet's stomach consists of small caterpillars and a few

beetles, chiefly weevils. Most birds that feed on plant-lice eat also

the ants that are usually in attendance upon them, but the only trace

of ants or of other Hymenoptera in the stomachs of linnets was one

ant's jaw. Grasshoppers, the favorite food of so many birds, were

represented bj' a mere fragment in one stomach.

Vegetable food.—The most interesting part of the food of the lin-

net is the vegetable portion. This naturally falls into three cate-

gories : Weed seed, which amounts to 86.2 percent of the annual food;

fruit, 10.5 percent; and other miscellaneous vegetable matter, 0.9 per-

cent.

Fruit.—Fruit is represented in stomachs taken in January by a

mere trace. This was probably of no value, only ungathered fruit or

perhaps belated olives. In stoma clis taken in February no fruit was

found, but in ensuing months it appears in small quantities, increas-

ing irregularly until August, when a maximum of 27.1 percent was

eaten. In September a trifle less was taken than in August, and after

that the quantity decreases until December, in which month a little

less than 2 percent avms eaten. In March the fruit amounted to

about 6 percent, a quantity hard to account for except on the suppo-

sition that it was waste fruit left over from the previous year. The

« While peiTcntnges are soiiietiim^s p;ivoii in fraction, it need not be assumed

that extreme iiocuracy is intended; such figures must be talien as only an

approximation to the truth.
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amount eaten in this month is somewhat surprising in view of the

fact that in April less than 2 percent was consumed, and it is not until

June that the percentage becomes important. It is possible that the

supply of weed seed of the previous year may be exhausted by March,

when the new crop has not yet ripened; so waste fruit is taken for

want of something better.

It is practically impossible to identify particular kinds of fruit in

a bird's stomach unless characteristic seeds or stones are present.

These are rarely eaten by the linnet, which seems to prefer orchard

fruit. Cherries, apricots, peaches, and prunes appear to be the favor-

ites. This choice arises, no doubt, from the character of its beak

already described. ^Vhile thrushes and other ' soft billed ' birds j^re-

fer the smaller kinds commonly known as berries, which can be swal-

lowed whole, the linnet attacks the larger kinds, which yield readily

to its, powerful beak. Linnets are particularly fond of small peafc,

like the Seckel, and often attack them even when they are hard, a

fortnight or more before ripe. If undisturbed they will eat every one

on a tree, leaving the core attached to dry and blacken in the sun.

A few strawberries and fewer blackberries or raspberries were the

only cultivated small fruits that could be identified in the stomachs

of linnets. A number of birds from the southern part of the State

had fed freely on figs, identified by their seeds.

If the bird preferred an exclusive diet of fruit, there is no reason

why its taste should not be gratified during the greater part of the

year. When cherries are ripe in California linnets need eat nothing

else. The cherry crop would.be ample for all their wants, though

perhaps not much would be left for marketing. The record, how-

ever, shows that in June, which is practically cherry month in the

central part of the State, less than one-seventh of the linnet's food

consists of fruit. Apricots are ripe in many parts of the State

before the month closes, so that lack of fruit can not be urged as a

reason why the bird should subsist so largely upon weed seed. In

July apricots, peaches, and early figs are available, but still the linnet

eats them only to the extent of one-fifth of its diet, and even in

August and September, the months of maximum consumption, fruit

constitutes only a little more than one-fourth of the food.

Weed seeds.—The greater portion of the linnet's food, as already

stated, consists of the seeds of weeds, the most important of which

are those of the Napa thistle, black mustard, Alfilaria, knotweed, and

turkey mullen (see PI. II, figs. 1, 2, 3, 4, 7), the total consumption of

which for the year is 86.2 percent. This record is not excelled by

that of any other bird studied, with the possible exception of the tree

sparrow (Spisella monticola), whose food, however, consists largely

of grass seed, much of which is useful. As there is an unaccountable
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increase in the fruit eaten in March, so there is an unexplained de-

crease in the consumption of weed seed during that month. With
that exception, the amount taken in each month decreases in a fairly

regular series from a maximum of 99.8 percent in January to a mini-

mum of 64 in August. From this month the quantity of seed in the

stomachs increases steadily to December, Avhen the record ends with

97.9 percent.

It seems probable that such a constant and persistent eater of weed

seed would also eat considerable grain. Stomach records show that

wheat was identified in one stomach, oats in three, and something very

like the skin from kernels of corn in five. In this connection it can

be said that if the linnet does not eat grain it certainly is not for want

of opportunity. It is evident then that weed seed is taken by the

linnet simply because it likes it.

SUMMARY.

It is natural to conclude that the food most frequently found in a

bird's stomach is the kind preferred. Applying this test to the linnet

we find that of the total 1,206 stomachs examined, 1,133, or 94 percent

of all, held weed seed, and that 807, or nearly 67 percent of the whole,

contained no other food. On the other hand, fruit was found in 297

stomachs, or 24 percent of the Avhole number, but only 38, or 3 per-

cent of all, were entirely filled with it. In other words, there were

only 63 stomachs that did not contain weed seed, while 909 contained

no fruit.

The miscellaneous portions of the linnet's vegetable food amount

to only about nine-tenths of 1 percent of the food of the year, and

all was found in 28 stomachs. Stamens and other parts of flowers

were found in 14 stomachs only, which does not indicate that the

injury to fruit buds by the linnet is serious. One stomach contained

a small leaf gall. Ton stomachs held matter denominated as rubbish,

consisting of bits of dead leaves, rotten wood, etc., evidently swal-

lowed unintentionally with other food.

From the foregoing it ajDpears that, contrary to the statements and

beliefs of many, the linnet is not a constant and persistent devourer

of fruit. Examination of the contents of many stomachs shows that

fruit is far from being its principal article of diet, and it is probable

that what is taken is eaten for the sake of variety or for the juice. A

far greater quantity of fruit is eaten by the cherry bird {Ampelis

ccdronim) and by the robin {3/eridn mij/ra^ona) , both of which occur

in California.

PROTECTION OF FEUIT FROM LINNETS.

In the case of both these birds, however, the greater part of the

fruit eaten consists of wild species, and this fact suggests a method
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by which the California fruit grower may protect his orchards from
the attack of the linnet—namely, by planting around orchards shrubs

and trees the fruit of which will serve to attract birds away from
the marketable kinds. There are many fruit-bearing shrubs and
trees whose products, while worthless to man, are likely to prove more
attractive to linnets than are the orchard fruits. That linnets will

eat wild fruit appears from the fact that elderberries (Sambucus)
were found in 49 stomachs, and their apparent partiality for culti-

vated fruits is readily explained by the fact that usually they are

the only kinds obtainable.

FOOD or YOUNG LINNETS.

Of the 1,206 stomachs of linnets included in this investigation, 46

were those of young birds taken from the nest^ The young vary in

age from birds 2 days old to those nearly ready to fly. In order to

ascertain the exact difference, if any, between the food of the nes-

tlings and that of the adults, the contents of these 46 stomachs were

tabulated by themselves and the percentages of the various items of

food calculated. The results show 2.4 percent of animal food to

97.6 of vegetable. The animal food consists mostly of the larvae of

a minute beetle which lives on decayed fruit, with a few plant-lice

and one small fragment of a grasshopper, the only one found in any

of the stomachs. The vegetable food consists entirely of weed seed,

the most important of which are the following : Sunflower, bur weed,

milk thistle, and poison oak. (See PI. II, figs. 6, 8, 9.)

No fact connected with the food habits of the linnet is more sur-

prising than this. The great body of the fringilline birds, though

subsisting largely and in most cases almost entirely upon vegetable

food in adult life, feed their young in the early stage of existence

almost exclusively upon insects or other animal food, and begin to

give them vegetable food only when nearly ready to leave the nest.

It is doubtful if there is an exception to this rule so pronounced as the

linnet. As 'calculated, the nestlings ate actually less animal food than

their parents, but the difference is so small that it may be accidental.

ECONOMIC PLACE OF THE LINNET.

Admitting, as we must, that the orchardist has just grounds of

complaint against the linnet on account of depredations upon fruit,

the bird's claim to favorable consideration must rest upon its valuable

services as a consumer of weed seed and upon its esthetic value. It

is trim and pretty, has a sweet song, and in many ways is a pleasing

adjunct of rural life—in fact, many Californians believe that the

linnet, in spite of its sins of commission and omission, should be
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protected. That the complete extermination of the species, even if

possible, is not desirable will be readily allowed, but that a reduction

of its present numbers would be for the general welfare can not rea-

sonably be denied. Were it possible to destroy half the linnets in the

fruit-growing sections of the State, there is no doubt that most of the

complaints against the species would cease. As it is, the fruit grower

must protect himself by such devices as are suggested by local con-

ditions, and bear in mind that, while as an individual he may suffer,

the bird, on the whole, is doing the State good service.

LIST or SEEDS TOUND IN STOMACHS OF LINNETS.

Following is a list of identified seeds, with the number of stomachs

in which each kind was found. The same kinds of seeds were of

course contained in many more stomachs, but were so finely ground

up as to be unidentifiable. It is not unlikely that in identifying the

seeds specifically errors have been made, but it is believed that few,

if any, of the generic identifications are erroneous. A few seeds

were found which have not yet been identified.

Sedge {Card- sp.) 21

Sorrel {Riimex accioscUa) ^ 3

Knotweed (Polygonum aviciilarc). (PI. 11, flg. 4) 128

Catchfly (Sileiic sp.) 51

Chickweed [Stellaria media) 21

Spurry (Spcrgiihi arrciisis) 14

Amaranth (Aiiiarani)is i-ctrofle.riis et al.) 108

C'alandrinia ((Uiliiiulriuiu meiizieni) 2

Miner's lettuce (iJontiii pvifoliata) 11

Wild turnip (Brasf:if(i cam pestria) 13

Black mustard (Biuxxicu nigia). (PI. II, fig. 2) 83

AVild radish {Raphaiiiia satirii.'<) 108

Geranium (Geranium ilixfieetum) 3

Alfllaria (Eroilium inoscliatum)
I

Alfllaria (Ki-oilinm cieuturium). (PI. 11, fig. 3)
)

Yellow sorrel (O.ralix coniiciiiata) 1

Turkey rnullen U'lyemDciirpus netii/eruK). (Pi. 11, flg. 7) 117

Poison oak (Rlnis diversiloha). (PI. II, 11^-. !)) 1

Purweed (Ainsiiiekia tesselata). (PI. 11, flg. 0) 3

Nightshade (tSolduKin iiij/rum) 4

Wesfern ragweed (Ambrosia iixiioslae.hyii) 3

SuiiHowor (HeliaiithUK sp.) _ 5

Mayweed (Aiitlicmin cotvld) 1

Groundsel (f^eneeia rultliirin) 21

Lesser tarweed (Ih-iniiiulni faneicuiiitd) 1

Tavweed (l\lfi(lia salini). (Pi. II, flg. .^i) _ 5

Milk lliistle ( Mariniia mariniana) . (PI. 11, fig.S) 3

Napa thistle (Ventaurea meliiensiii). (Pi. II, flg. 1) 60
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The following table shows the percentages of the various items of

food of the linnet for each month of the year

:

Table of percentage of food of the linnet for each month in year.

January
February ..

March
April
May
June
July
August
September

.

October
November .

December..

Month.
Number of
stomachs
examined.

S5
186
SO
74
167
148
118
123
108
25
54

Total....
Average.

Animal
food

eaten.

Percent.
0.0
2.9
1.0
5.8
6.3
3.9
2.2
7.1

0.1
0.0
0.0
0.0

2.4

Vegetable food eaten.

Weed
seed.

rcenf.

99.8
97.1
89.5
92.5
88.9
81.6
76.6
64.0
71.6
83.6
91.7
97.8

Percent.
0.2
0.0
5.8
1.7
4.8

13.4
19.7
27.4
26.7
15.6
8.3
1.8

Miscel-
laneous.

Total
vegetable

food.

Pereent.
0.0
0.0
3.6
0.0
0.0
1.2
1.6
1.5
1.6
0.9
0.0
0.4

Percent.
100.

97.1
99.0
94.2
93.7
96.1
97.8
92.9
99.9

100.0
100.0
100.0

WESTERN TANAGEE,.

(Piranga ludoviciana.)

The western tanager, like the robin, occasionally becomes a nuisance

in the orchard. It breeds in the mountainous regions of California

and northward, and as a rule is not common in the fruit-growing

sections.

DAMAGE TO CHERRY CROP.

There are, however, times during migration when it fairly swarms

in some of the fruit-raising regions, and unfortunately this sometimes

happens just at the time when the cherry crop is ripening. The bird

is a late breeder and does not seem to care to get to its nesting ground

before the last of June or early July. It is thus enabled to begin in

the southern part of the State when cherries are ripening there, and

leisurely follow the ripening fruit northward. The year 1896 wit-

nessed an incursion of these tanagers, when they swarmed over much

of the State and destroyed a large part of the cherry crop.

Probably the best account of this occurrence is that of W. O. Emer-

son (published in the Condor, Vol. V, 1903, p. 64). Mr. Emerson

says:

One of the most wonderful occurrences of the movements of birds in the sea-

son of migration \Yhich ever came under my notice, took place at Hayward

during May, 1896, when countless numbers of Piranga Iniluviciana, or Louisiana

tanagers, began to make their appearance between May 12 and 14. From the

18th to the 22d they were to be seen in endless numbers, moving off through the

hills and canyons to their summer breeding range in the mountains. This con-

tinued till the 28th, and by June 1 only here and there a straggling member of
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the flock was to be seen. They were first found feeding on early cherries, in

an orchard situated along the steep bank of a creek, on the edge of rolling hills,

well covered with a thick growth of live oaks, which faced the orchard on the

east. To this thick cover they would fly, after filling themselves with cherries,

and rest till it wa.? time to eat again. This they would keep up from daylight

to dark, coming and going singly all day, without any noise whatever being heard.

Two men were kept busy shooting them as fast as they came into the trees

which lay on the side next to the oak-covered hills. * * * After the first

week, I found on going here (May 17), th.at dozens on dozens of the birds were

lying about. * * * Tauagers lay about .everj-where, and no doubt many must

have flown off to die in the bushes or on the liillsides. * * * i noticed one

fact of the restriction of the tanagers to the orchards along the hill edges. None

were found, so to speak, in the larger orchards abouc the town of Hayward.
" " ' Mr. H. A. Gaylord, of Pasadena, Cal., in a letter under date of June 16,

1896, states that " they were seen singly from April 23 to May 1. From this

date up to May 5 their numbers were greatly increased, and by May 5 there was

an unusually large number of them. Then for about ten days, until May 16,

the great wave of migration was at its height. Tanagers were seen everywhere,

and notict^d by everyone. After May 20 they decreased in numbers, and by

May 2G the last ones had left the valley." " * ' He also says :
" The damage

done to cherries in one orchard was so great that the sales of the fruit which

was left, did not balance the bills for poison and ammunition. The tanagers

lay all over the orchard, and were, so to speak, ' corded up ' by hundreds under

the trees."

There must have been tliousands of tanagers destroyed all through the path

of their movement along the State, as they worked their way to the breeding

grounds.

Here are t\yo accounts of this great flight of tanagers—one from

Pasadena, the other from Hayward, 330 miles farther north as the

bird flies. The time fallen by the tanagers in traversing this dis-

tance was only eight days, so it would appear that individual birds

did not spend nuich time in the same orchard. Such sporadic flights

are hard to account for. The tanagers are in California every year,

.ind every year they migi'ate to their nesting grounds in spring and

return in fall, but only at long intervals do they swarm in such

prodigious nunibei's. Evidently the migration ordinarily takes place

along the mountains where the birds are not noticed. It is possible

that in some years the mountain region lacks the requisite food, and

so the migrating birds are obliged to descend into the valleys. This

would seem to be the most plausible explanation of the occurrence

—

that is, that Hie usual line of migration is along the Sierra Nevada,

but some yeai's, owing to scarcity of food, or other cause, the flight

is forced farther west into the Coast Ranges, where the birds find

(he ripening cherries. The damage done by this species, however,

is not confined exclusively to the rare occasions when they appear ui

such extraordinary luimbers. R. H. Carr, of Redlands, southern

Califoi'uia, wi'ote us in June, 1899

:

Without examining any stomachs it is easy to report the value of the Louisi-

ana taiiiiger to the fruit growers near here. In the city they seem to keep
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almost entirely on the Grevillea trees, sipping the sweet liquid that exudes

from the blossoms. But the Andrews Brothers, whose cherry and apple ranch

is in the upper Yueaipe Valley, report that the tanagers destroyed about $4,000

worth of cherries, being almost the entire crop. They used powder and shot

liberally, but did not save the crop.

It is to be regretted that some of the stomachs of these tanagers

were not saved, in order that the diet of the species might be ascer-

tained with precision. The only material available for examination

consists of 46 stomachs from various parts of the State, during the six

months from April to September, inclusive. This number is entirely

too small to afford positive data as to the regular food habits of the

bird, but undoubtedly points in the right direction. Although the

testimony of field observers shows that this tanager eats a good deal

of fruit, analysis of the stomach contents proves that over 82 percent

of the food for the six months indicated above consists of insects, and

the remainder, nearly 18 percent, of fruit, with a mere trace of seeds of

a conifer.

Insect food.—The largest item of the animal food is Hjanenoptera,

most of which are wasps, with some ants. Altogether they amount to

66 percent of the food for the six months, and in August they reach

75 percent. (They reach 92 percent in April, but only one stomach

was taken in that month, so the record is not reliable.) Hemiptera

stand next in importance, wuth 8 percent. They are mostly stink-

bugs, with a few cicadas. Beetles amount to 12 percent of the food,

of which less than 1 percent are useful CarabidEe. The remainder

are mostly click-beetles (Elaterida?) and the metallic wood-borers

(Buprestidse), two very harmful families. The former in the larval

stage are commonly known as wireworms, and bore into and destroy

or badly injure many plants. The Buprestids, while in the larval

stage, are wood-borers of the worst description. Grasshoppers were

eaten to the amount of 4 percent, and caterpillars to the extent of less

than 2 percent.

Fniit.—Th.G. greater part of the fruit eaten appeared to be the pulp

of some large kind like peaches or apricots. One stomach contained

seeds of elderberries ; another the seeds and stems of mulberries, and

two the seeds of raspberries or blackberries. Nearly all these

stomachs were collected in the mountains, away from extensive

orchards, but still the birds had obtained some fruit, probably

cultivated.

SUMMARY.

It is evident from the testimony that great damage from this

species occurs only at rare intervals and during the spring migration.

The greatest losses occurred in May, 1896, when the damage to the

cherry crop in certain localities was most disastrous. As, under ordi-

nary circumstances, the greater part of the food of this bird consists



.26 BIBDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY.

of insects, many of them harmful, the tanager has a fair claim to con-

sideration at the hands of the farmer and even of the orchardist.

It is iDrobable that means may be found to prevent, at least in part,

the occasional ravages of the tanager on the cherry crop. The tan-

ager, like the robin, prefers to swallow fruit whole, and as the latter

takes small wild cherries in preference to the larger, cultivated kinds

when both are equally accessible, it is probable that the tanager would

do the same; and it is suggested that a number of wild cherry trees

23lanted around California orchards might prove an economical in-

vestment for the orchardist.

SWALLOWS.

Swallows are the light cavalry of the avian army—always on the

move, always on the skirmish line, ever gathering stragglers from

the insect camps. They furnish another instance, and perhaps the

most remarkable one, of change of habit induced by civilization. In

eastern United States the bank swallow and the rough-wing are the

only species that adhere persistently to their original nesting sites.

In the West a third species may be added to these, the violet-green

swallow : but there all the swallows are somewhat less domestic than

in the East. It is probable, also, that some species, notably the barn

swallow, are more abundant than when the country was unsettled,

owing to the increased number of nesting sites. SujDposing for a

moment that the country was swept bare of buildings, where could all

the barn swallows find suitable places to nest ? The cliff swallows

might discov(!r enough overhanging cliffs upon which to attach Uieir

mud domiciles; the white-bellied and the martin, as formerly, might

nest in the hollows of trees, but there are not caves enough east of

the Mississijjpi River to afford nesting places for one-tenth of the

barn swallows. In the far A^'est they would fare better. When the

country was first settled, barn swallows must have been confined to a

few rocky cliffs and caves here and there along the seashore or in

mountains. Now they live wherever man has erected a structure of

any kind.

As is to be inferred from the movements of these birds, their food,

with some curious exceptions, consists principally of insects caught

in mid-air. For this reason all (lie species are migratory, except in

the Tropics, for the food supply fails in regions where frosts prevail.

As many insects that iisually do not fly, periodically ' swarm,' they

are often captured by swallows at such times in great numbers. Such

is the case with ants and 'white ants' (Termitida^), which most of

the time are concealed in the earth or in logs, but at certain times

' swarm ' in iinnieiise numbers. Many species of beetles that live in

ollal and onlinarilv are not accessible to birds, in case of failure oi



SWALLOWS. 27

food, migrate m great numbers, and then are preyed upon by swal-

lows, flycatchers, and other birds. The destructive cotton boll weevil

is more or less active during the late summer and early fall months,

and it has been learned that the swallows, as they pass through the

cotton States on their way to their southern winter quarters, catch

great numbers of them on the wing and so perform an exceedingly

important service. Engraver beetles (Scolytidse) have frequently

been found in the stomachs of swallows. These insects live under

bark, and generally are inaccessible to birds, except woodpeckers;

periodically they migrate from the tree where hatched and matured

to search for fresh pastures ; at such times they are unprotected and

fall easy prey to any fly-catching bird. Swallows are peculiarly

adapted to capturing small insects in mid-air. While their bills are

weak their mouths are wide, and their long wings enable them to fly

swiftly and turn quickly, so that they sweep back and forth through

a swarm of insects and gather them by hundreds.

Seven species of swallows, with several subspecies, are commonly

found within the limits of the United States. Their food habits

vary but little. All seven species occur in California, and this num-

ber includes one, the violet-green, that does not occur in the East.

Besides the swallows whose food will be discussed in detail in the

following pages, a few stomachs of the tree swallow (Iridoprooie

Mcolor), the western martin {Progne snhis Jiesperia), and the bank

swallow [Riparia riparia) have been examined, but the number is

entirely too small to be used as a basis for general conclusions Avere

it not for the fact that their contents agree in all essential points

with those of the other swallows, of which a greater number were

available for examination. In fact, it may be said of all the members

of the swallow family that they subsist upon practically the same

kind of food, with slight variation from month to month. It may

be laid down as a general rule that the food of all American swal-

lows is derived from the following orders of insects: Coleoptera,

Hymenoptera, Hemiptera, and Diptera, with a few individuals from

one or two other orders, and an occasional spicier. So far as present

investigation has shown, 90 percent of their animal food is from the

four orders named above, but the relative proportion of each varies

somewhat with the different species and seasons. With one notable

exception <• the swallows take so little vegetable food that it may be

passed by as a negligible quantity, and much even of the little eaten

is probably swallowed accidentally.

After the above statements in relation to the food of the swallows,

it is perhaps unnecessary to dwell upon the great value of these birds

"The tree swallow of the East {Iridoproriic hicolor) during its southern

migration freely eats the berries of the bay-berry (Myricu carolinensis).
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as insect destroyers. They do not consume any product of huR-

bandry, and the worst that can be said of them is that they eat some

useful insects with the harmful ones, though the former are in a

very decided minority. This statement, however, applies to any and

all insect-eating birds. It would be just as reasonable to expecLii

mower or reaper to cut grain and leave the weeds standing as to sup-

pose that from the hordes of insects around us birds will select OHly

the ones that are injurious to man and leave untouched those thatd|ce

beneficial. Then, too, a superabundance of any species of insects,

even beneficial ones, would be a nuisance. The service which swsi-

lows render is to prey upon the whole insect tribe and so to reduce

the flood of insect life to a lower level where it may be more easily

dealt with by man.

CLIFF SWALLOW.

{Petrochelidon liiiiifrons.)

In the Eastern States the cliff swallow has practically abandoned

its original nesting sites under cliffs, and now nests under the eaves

of houses and other buildings. The writer has counted 80 nests

beneath the eaves of 1 barn. In California the bird has taken up

with the new order of things to some extent, but has not entirely

abandoned its old habits. It is a migrant and remains in the State

for about six months only during the breeding season, which is the

time when the bird does the most good.

The following discussion of the food of the cliff swallow is based

ujDon the examination of 12.3 stomachs, representing every month

from April to September, inclusive.

Ycf/ctahlc food.—Vegetable food to the extent of 0.32 of 1 percent'

was found. In most cases this was simply rubbish taken acciden-

tally, though it includes a few small seeds.

Animal food.—Of the animal matter the largest item is Plymenop-

tcra. These insects formed over 39 percent of the total food; most

of them were hecs and wasps, and small parasitic species were identi-

fied in a number of stomachs; a few were ants. Unfortunately,

many ])iirasitic inset'ts are eaten by birds that take their prey upon

the wing, such as swallows and flycatchers. The fact is to be

deplored, but in most ciiscs the percentage is not large. Perhaps the

most interesting ins(>ct among Hymenoplera eaten is the common
honey-bee [ApiK mcHifcrn). Of these, 34 were identified, all con-

tained in 11 stomachs, in one of which were 8 individuals. All were

dniiies—that is, males. Not a trace of a worker bee was found. In

two stomachs drones (•onstituted the whole food and in several others

tJH^ principal ])ai'l. It is prol)able that most of them were taken

when the (|uecn made her marriage flight. So far as the writer has
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been informed, bee keepers do not regard the destruction of drones as

injurious to the swarm. In most cases drones are superabundant
aiifV instead of contributing to the food supply they are a drain upon
iff"so that the destruction of some of the surplus males is a positive

benefit to the colony.

Hemiptera, or bugs, stand next to Hymenoptera in importance in

the food of the cliff swallow. They form a little less than 27 percent

of the whole diet, and are represented bj^ eight families, namely,

assassin-bugs, leaf-bugs, squash-bug family, stink-bugs, shield-bugs,

tree-hoppers, leaf-hojipers, and jumping plant-lice." All of these,

exceiDting the assassin-bugs, are injurious to plants, and some of them
are pests at all times. Of these, probably the leaf-hoiDpers ( Jassida?)

are the worst. They suck the juices of plants, particularly grasses,

which they infest by millions. They are said to have but few enemies,

of which birds are the most effective. It is probable that they are

captured by swallows when just skimming over the surface of fields,

or are snatched from the tops of grass and weeds. They were found

in 27 stomachs.

Leaf-bugs (Capsidse) are a very large family of harmful insects,

which feed almost entirely upon plants. Some species of this family

are pests of the worst description. Leaf-bugs were contained in 43

stomachs. The other insects of this order are more or less harmful,

but were not eaten so extensively.

Beetles of all kinds aggregate a little less than 19 percent. Of

these, 2 percent were useful species, such as carabids and coccinellids.

The others belong to 12 different families, most of which are harmful,

some very much so. Among them were a number of aquatic species.

These were probably captured by the swallows Avhen flying just above

the surface of the water. The principal flights of beetles do not

occur during the day, but chiefly in early evening and at night.

Flies are eaten by cliff swallows to the extent of nearly 12 percent

of the food. Most of these are the species commonly known as

gnats, but one stomach contained a large horsefly (Tabanidai). The

gnats have a habit of swarming afternoons and evenings, when many

are probably snapped up by swallows.

The remains of dragon-flies, lace-winged flies, ephemerids, and

spiders make up the rest of the food, or a little more than 3 percent.

As spiders do not fly, it may be asked how they were captured by

the swallows. They probably were snatched from their webs or from

the tops of weeds as the birds passed. Swallows pick up substances

even from the ground, as is shown by the vegetable component of

their food, and by other facts to be given presently.

° Plant-lice and scale-insects were not present, and this may be explained from

the fact that their lives are passed mostly in a wingless condition.
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FOOD OF YOUNG.

Among the stomachs examined were those of 22 nestlings, varying

in age from 2 days to those just ready to leave the nest. They Avere

taken from May 30 to July 2, inclusive. In order to ascertain if im-

portant differences exist between the food of the adults and that of the

young, the contents of these stomachs were tabulated separately.

Comparison shows little or no difference in the quantity of vegetable

matter eaten by adults and young.

The animal matter in the food of the young is precisely of the

same kind as eaten by adults, but the proportions are rather differ-

ent. Hymenoptera are the largest item in the food of the young

as well as of the jjareut birds, and amount to 42 percent for

the formei' against 3i> percent fqi' the latter. Diptera stand next in

importance, with 30 jaercent for the young against 12 percent for the

adults. As these insects are mostly soft-bodied, it is the usual custom

of birds to feed a greater proportion of them to the young. Hemip-

tera amount to a little more than 16 percent of the nestlings' food,

while the adults eat them to the extent of nearly 27 percent. Beetles

are fed to the young to the amount of about 10 percent, while the

j)arents eat them to the extent of 19 percent. This again might

naturally be expected, as most beetles are hard and less easily

digested than flies and some other insects, and hence are less suitable

food for young birds.

From the foregoing it is evident that the food of young cliff

swallows does not diffei' in kind from that of the adults, but is dis-

tributed among the A-arious orders of insects in somewhat different

proportions. Hymenoptera and Diptera constitute nearly three-

fourths of the diet, evidently because they are soft and easily broken

up and digested. Beetles and bugs appear in the stomachs less

frequently. While beetles are not extensively eaten, it is Avorthy of

note that the variety is considei'able, as representatives of no fewer

than 10 species were contained in the stomach of one nestling. One

stomacli held a few bits of eggshell, and gravel was identified in

two others. One of these contained 7 good sized gravel stones; the

other, pieces of glass ami gravel. The sujiposed function of gravel

in the stomachs of birds is to assist in breaking up the food. That

gravel should l)e given young cliff' swidlows when not taken by the

adults is remarkable. The fi>eding of gravel to the young has been

noted in the case of other species of swallows.

WESTKKN UARN SWALLOW.

(Hiniiitlo ciiitlironiistra.)

The bai-n swallow is rapidly learning, not only that the» structures

built by man afford excellent nesting sites, but that the presence of
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man is a sufficient protection against enemies. This species is gen-

erally di'stributed over the west coast region, but it is not so common
as it is in the East, probably because of the relative scarcity of nest-

ing sites. It is not improbable, however, that the end of the present

half century will see the barn swallow as common throughout the

whole of the region as it is in the East.

Eighty-two stomachs of barn swallows were examined, taken from
April to October, inclusive, though April was represented by only

two stomachs and October by one. While a greater number would
have been desirable, the close resemblance of the food to that of

the eastern birds, as shown by the contents of these stomachs, gives

assurance that the results are reasonably reliable.

Vegetable food.—Practically no vegetable food was found in the

stomachs examined. A single unknown seed was contained in a stom-

ach taken in September.

Insect food.—So far as these 8'2 stomachs show, the western barn

swallow subsists entirely upon insects, and it may be added that the

same is true of the eastern bird.

The largest item of food is made up of Hemiptera of various

families, amounting to nearly 39 percent of the whole. None of these

insects was present in the two stomachs taken in April, but in every

other month they constitute a large ijercentage of the stomach con-

tents, and in September, when 38 stomachs were taken, they amount

to 90 percent of the food for that month. Representatives of 8 fami-

lies were identified, but the princiijal and most important ones are

the leaf-bugs (Capsidse), which were found in 44 stomachs.

Flies are next in importance, and amount to 32 percent of the food.

Most of them belong to the family of the common house fly (Mus-

cidaj), though probably there were others too badly mangled to be

identified. No long-legged crane-flies (Tipulidae), usually commonly

eaten by birds, were found.

Hymenoptera constitute 18 percent of the food. Most of them

consist of wasps and wild bees, but a few stomachs contained ants.

One stomach had a drone honey-bee. Several birds had eaten para-

sitic species of Hymenoptera ; a separate account was kept of these

so far as possible, but the total amount summed up to only about one-

fourth of 1 percent of the whole food.

Beetles aggregate nearly 10 percent of the whole, and belong to 13

families, with no preference for any. The bird probably snatches

any and all beetles which it comes across. A few of the destructive

engraver beetles (Scolytidse) were found in 3 stomachs. Dragon-

flies and several unidentified remains constitute the remainder of the

food and amount to a little more than 1 percent.
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FOOIl OF YOUNC.

The stomachs of two broods of nestlings of 4 each are inchided in

the foregoing. The contents do not differ from those of adults ex-

cept that they include a small percentage of gravel. Some of them

contained also fragments of eggshell ; one had a piece of mother-of-

pearl (nacre), and one a small splinter of bone. It is curious that

these indigestible substances should be so often fed to nestlings when

the parent birds seldom take them.

V101jET-(iKEr,X S\VAI,r.()W.

{Tinli iiv'nictii IliaJusshiii lipiila.)

The violet-green swallow does not occur east of the Great Plains.

Its general habits appear to l)e almost identical with those of its east-

ern relative, the white-bellied swallow.

The natural nesting site of both sjiecies was a hollow in a tree, and

the western bird still adheres to the original habit and nests in the

hollows of oaks and other trees, but the white-belly has to a great ex-

tent followed the example of so many of its relatives, and has taken

to holes in buildings or to boxes put up for avian use.

In its food habits the violet-green exhibits no marked peculiarities;

in fact it may be said that the food of the different species of swal-

lows differs in degree rather than in kind. Stomachs of the violet-

green have been collected in every month, except June, from March to

September, inclusive, but only 7 were taken earlier than July. In

that month, howeA'er, and the two following months 67 were obtained,

a sufficient number to give a fair idea of the food at this season.

Insect food.—Insects constituted practically the entire contents of

these stomachs. Nd spiders were found, and the only vegetable mat-

ter was a single seed, no doubt accidental.

As with the barn swallow, the largest Hem is Hemiptera, or bugs.

These are rei)resenle(l by 10 diff'erent families, of which the leaf-

hoppers (Jassi(he) wcrr the most numerous, and the leaf-bugs (Cap-

sida') next. Altogeiher they amount to ;^C. percent of the food.

Dijitera stand next in imjiortance, and in this respect also the violet-

green rescunbles the barn swallow. They constitute nearly 29 percent

of the food. Keither Diptcra nor Ilemiiitera, however, are eaten

as freely by the violet -green as by the barn swallow, and the defi-

ciency is made up by Hynienoptera.

Ilymenoptera amount to 'l?, ]i(>reent of the food, and in the

month of July were uiosily mado up of ants. Six stomachs taken

on the sMiiic day and in the same locality were entirely filled with

these insecls. One (aken at the same place on the following day

was half filled with them, and this, with the exception of 1 percent
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contained in one stomach in August, is the whole story of ants in

the food of the violet-green. All of the other hymenopterous food

consists of wasps and wild bees. In explanation of the fact that

this bird eats ants freely for a short time and then eats no more,

it may be stated that much of the time they are not obtainable.

It is only when the insects are on the wing while swarming that the

swallows can catch them, and then, being very numerous, they are

eaten freely.

Beetles collectively amount to something over 11 percent of the

food of the violet-green. Of these nearly 3 percent are Carabidae,

with a few coccinellids and carrion beetles, which must be reckoned

as useful insects. The rest, over 8 percent, are of several families,

all of which are more or less harmful. Three stomachs, collected

at the same time in Carmel Valley, are of interest. They contained

respectively 42, 45, and 40 percent of scolytid or engraver-beetles.

This was in the region of the Monterey pine {Pimts radiata), and

there is no doubt that these insects prey upon those trees, and

probably were taken when migrating in a swarm to fresh foraging

grounds. A few moths, with some unidentified insects, make up

the remainder of the animal food, a little more than 1 percent.

CALIFORNIA SHBIKE.

(Laniaa hidovicianiis (lamheli.)

The California shrike is common in parts of the Pacific coast

region. At the present time fence p'osts and telegraph lines are the

vantage points from which shrikes ordinarily scan the ground for

prey, and in certain parts of the valley region it is unusual to glance

along a- line of wire and not see one or more within a short distance.

It does not seem that trees and shrubs could ever have adequately

supplied the need for lookout stations which is now filled by the poles

and wires.

There seems to be a mysterious sympathy between the shrike and

the little sparrow hawk, or perhaps their relations are inspired by

jealousy. The sparrow hawk also occupies the poles and wires as a

lookout for prey, and whenever a hawk stations himself upon one of

the poles, there, at no great distance, is sure to be a shrike keeping

close watch upon the movements of the larger bird. When the latter

moves the shrike follows, and seems to aim to keep the other continu-

ally in view. Perhaps the shrike sees in the hawk a rival and con-

siders that his preserves are being trespassed upon, though one would

think there was room enough and prey enough for both. No case of

actual conflict between the two has been observed—onl}- this constant

and unremitting surveillance on the part of the shrike.

9379—No. .30—07 3
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The shrike resembles a bird of prey in form of beak and, to a cer-

tain extent, in food habits. Unlike the true birds of prey, however, its

feet are not provided with talons for seizing prey and holding it

securely while it is being torn into pieces. Whenever the shrike cap-

tures game that must be torn apart it presses it firmly down into a

forked branch where it can readily be dissected.

The habit of the shrike of storing food apparently for future con-

sumption has often been noticed. When food is abundant surplus

captures are hung on thorns, sharp twigs, or, in recent times, the

barbs of wire fences until needed ; but as such occasions, seldom arise,

nine-tenths of this stored food is wasted so far as the shrike is

concerned. Various more or less plausible explanations of this

habit have been offered, but the simplest and most natural seems to

be that much of the time the bird hunts simply for the pleasure and

excitement of the chase, and as prey is often captured when hunger

has already been satisfied it is stored for future use. It is the same

instinct and lust for slaughter that prompts man to kill game that

he can not use. The habit seems to be manifested also in a somewhat

different way by the crow and magpie, which store up bits of glass

or bright metal for which they can have no possible use. In the

case of the shrike, however, the habit is useful to man if not to

the bird, for most of its prey consists of noxious creatures, the de-

struction of which is a decided benefit.

The diet of the shrike and that of the sparrow hawk are almost

exactly alike. It is a curious illustration of two species standing

far apart systematically but by special modification approaching

each other in food habits. The sparrow hawk has all the equipment

of a carnivorous bird, but owing to its diminutive size its attacks

are necessarily confined to the smaller kinds of prey, largely insects.

The shrike, on the other hand, is a member of a group almost

purely insectivorous, but it is so large and strong and has a beak

so modified that in addition to its ordinary diet of insects, it is able

on occasions to capture and tear apart small birds and mammals.

While at present the two birds subsist upon much the same diet it

is evident that their food habits have been modified in different

ways. The natural food of the hawk family as a whole is vertebrate

animals, to which some of its members, including our little sparrow

hawk, have added a large percentage^ of insects. The normal food

of the shrike is insects, to which on occasions it adds the smaller

S2)ecic3 of vci-tcbrates.

Ijikc the l)ii'ds of prey and some other birds, the shrike habitually

disgorges the indigestible portions of its food after the nutritive part

has been digested. The bones and hair of mice are rolled into com-

pact ])('llets in the stomach and finally disgorged. From examination

of these a very good idea of the shrike's food may be gained.
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A shrike of the eastern subspecies was kept in confinement for some

weeks by the Biological Survey and notes made in regard to its food

habits. A thorny bush was placed in the cage, and whenever the

bird was given food in excess of its immediate wants it impaled the

surplus upon a thorn, taking great pains to press it securely down.

On one occasion a dead mouse was placed in the cage ; it was at once

seized and forced into the fork of the bush and was then torn piece-

meal and eaten. Note was taken of the time when the last bit was

swallowed, and a close watch kept for further results. In an hour

and a half the bones and hair of the mouse were disgorged in the form

of a neat pellet. Everything digestible had been stripped from the

bones. A May-beetle (Lachnosterna) was eaten and the pellet con-

taining the remains appeared in an hour and twenty minutes. At

another time a ground beetle (Calosoma) and a stink bug (Nezara)

were eaten and their remains appeared in forty minutes. As both

of the insects are nauseous, at least to human smell and taste, it

is possible that they may have been unacceptable to the stomach of

the bird, and so were rejected before digestion was complete. On
another occasion a second Calosoma and a moth were given, and their

remains were regurgitated in an liour and fifteen minutes. These

experiments show how rapid is the process of avian digestion.

In the investigation of the food of the California shrike 124 stom-

achs were examined. They were collected in every month, but the

greater number were taken in the warmer months.

Vegetalle food.—Animal food of all kinds amounts to 97.5 percent,

or so nearly the whole that it is fair to suppose that the greater

part of the 2.5 percent of vegetable matter present was swallowed

unintentionally—that is, when sticking to something else. All of it

was contained in 9 stomachs. Fruit appeared in 2 stomachs, seeds in

2, and rubbish in 6. Of these probably only the fruit was taken as

food. One stomach was filled with elderberries to the amount of 84

percent of the contents, the other with the seeds of blackberries or

raspberries to the extent of 13 percent. It thus appears that the

shrike sometimes eats fruit.

Animal food.—The animal portion of the shrike's food may be

divided into three parts : Insects, 83 percent ; spiders and a few snails,

etc., 2 percent ; vertebrates, 12 percent.

Insect food.—In comparing the food of eastern subspecies of

shrike and the one under discussion, we find that more insects are

eaten by the western one. The figures for the eastern bird are:

Insects, 68 percent ; spiders, 4 percent ; vertebrates, 28 percent. The

difference is undoubtedly due to climate, the western bird being

able to find insects all the year round, while the eastern one discovers

very few during the Avinter. Insects probably are always preferred

when obtainable.
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Of insects eaten by the shrike, the largest item is Orthoptera

—

that is, grasshoppers and criclcets—which amount to nearly 43 percent

of the whole food. They are eaten in every moiith of the year, and

in August and September reach nearly 70 jDercent. These are the

normal grasshopper months, the ones in which Eastern birds enjoy

their annual crasshoi^per feast. Ordinary grasshoppers form the

greater part of this item of food, but a good many crickets are eaten,

especially the brown and strijsed so-called wood crickets. One group

of these is particularly noticeable—a group of large soft-bodied mon-

sters of the genus Stenopelmatus, many of which live under dead

leaves, stones, and rubbish, and do not often voluntarily show them-

selves by the light of day. It seems strange that the shrike, a lover

of open and sunshine, manages to discover these creatures. They are

sometimes called ' sand-crickets,' and perhaps at times come out into

the open, but the writer has never seen one except when dug from

under rubbish. It is not known whether these insects are harmful or

beneficial, so the shrike's consumption of them has no economic inter-

est. It is quite the contrary, however, with regard to grasshoppers,

for they are* harmful in all stages of existence, and the shrike, is

directly beneficial to the farmer to the extent that it destroys them.

Beetles collectively are second in importance in the shrike's diet.

They amount to 16 percent of the food, bvit of this about 7 percent

are the useful ground beetles (Carabidse) and carrion beetles (Sil-

phida'). The rest are mostly harmful. The ijresence of these last

is a curious point in this connection. These insects are probably use-

ful, and while no great number of them are consumed, it seems rather

strange that they are eaten at all. The surroundings of these beetles

are not pleasant, and they do not generally serve as food for birds

except crows and other garbage hunters. Is it possible that the

shrilfe finds them on the game which it has hung on twigs or thorns?

They were noted in 8 of the r24 stomachs, and three species were iden-

tified. Most of the beetles eaten by the shrike are of the larger spe-

cies, but it does not disdain small game, and quite a number of small

leaf-beetles and weevils were among the others.

Ants and wasps amount to something uioi-e than 11 percent in the

diet of the shrike. Naturally they are mostly eaten in the warmer

months, and the wasps far outnumber the ants.

Moths and caterpillars ;ire taken to the extent of somewhat more

than 7 ])erc('iil, iind seem to be a regular though small component of

(he food. Unlike Ihe wasps, llie greater luunber of these were eaten

in the colder months. One stomach was entirely filled with the re-

uiains of li") moths, a inosl muisual occurrence, for adult Lepidoptera

do not form a liirge element of the food of any bird yet investigated.

Bugs and flies are cMtcii occiisionany. The stomachs taken in Feb-

ruary contained a good percentage of Ilemiiilera, and so did those
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collected in July. In one stomach remains of robber-flies (Asilida;)
were detected. This is a family of large predaceous flies, some species
of which are said to prey upon honey-bees. These two orders and a
few other odd insects constitirted .5 percent of the food.

Spiders and several other kindred creatures form less than 2 per-
cent of the food, but though not eaten in great numbers they appear
in a good many stomachs. In one stomach was found one of those
bristly and uncanny monstrosities of the order of jointed spiders

(Solpugida). It is wonderftil that any bird should attack one, still

more that it should eat it, as it would seem to be about as palatable
as a paper of pins. The lingual ribbon, or tongue, of a snail was
found in one stomach, and bits of what appeared to be the limbs of
small crustaceans in several. They did not amount to a noticeable

percentage.

Vertebrates.—The vertebrate part of the shrike's food amounts to

a little more than 12 percent, and consists of the remains of small

mammals, birds, and lizards. Mammals were found in 4 stomachs,

birds in 2, and lizards in 12. Neither of the birds could be identified

further than that both were small song birds. Of the mammals,
one was a pocket mouse (Perognathus), one a young field mouse
(Microtus), and one a shrew (Sorex). The fourth mammal could

not be identified, as there was little left except hair. The lizards

were not recognizable either generically or specifically, as the remains

consisted only of bones and scales. From an economic standpoint,

lizards are useful animals, as they subsist on insects. The same is

true of birds, so that in destroying birds and lizards the shrike is

doing harm. Fortunately, it does not eat many birds. The destruc-

tion of the mammals is an unmixed blessing, except, perhaps, in the

case of the shrew (Sorex), which is largely insectivorous. Even if

all the above vertebrates were useful the score against the shrike

would not be a very heavy one and -would not outweigh the

value of its services in destroying grasshoppers. In the writer's field

experience with the shrike only one attemj^t to capture a vertebrate

animal was observed. In this case the shrike was seen to plunge

into a thicket of weeds in pursuit of a brood of tiny quail, but a

few seconds later it emerged in a great hurry, closely followed by

the irate cock quail. As a matter of fact, the noxious mammals
eaten both by the eastern and western shrikes far outnumber the

birds, and when to the former are added harmful insects the balance

is very largely on the credit side.

FOOD or YOCJNG.

No nestlings of shrikes were at hand for investigation, but the

stomachs of two young just out of the nest were examined. Both
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were filled- with beetles, ants, wasps, and crickets. In a bird so

thoroughly insectivorous as the shrike it is not probable that the food

of the nestlings differs essentially from that of adults.

As a feature of the landscape and as lending animation to rural

scenes the shrike in California is a pronounced success, and when one

sees him jauntily balancing on a telephone wire it is pleasant to

reflect that in his economic relations he is as admirable as he is from

the esthetic point of view.

VIREOS.

The vireos are a group of rather small tree-haunting birds of plain

colors, modest habits, and sweet but unobtrusive voices. One or the

other of the several species inhabits pretty much everything in the

way of a tree from the monarchs of the forest down to the humblest

underbrush. In thickly settled country vireos inhabit gardens,

orchards, and city parks, and shade trees along the village streets.

Most of them are migrants, and leave the United States in winter,

but a few remain on the Pacific coast throughout the year. Their

food consists largely of insects, though a little fruit and some seeds

are occasionally eaten.

In the insect diet of the vireos there is one element which consti-

tutes a bar sinister on an otherAvise brilliant escutcheon. All the

sjDecies investigated shoAv a decided taste for ladybirds—that is,

coccinellid beetles. Xo other genus of birds, nor any single species

(with one possible exception), so far has been known to manifest

such fondness for these useful insects. In California the destruction

of ladybird beetles is perhaps a greater crime than it would be in

almost any other section of the country, for here the bark scales and

plant-lice upon which these beetles feed are Aery destructive, and

every device for their extermination has been employed, even to

imiDorting several foreign species of these predatory beetles.

Time Avas when the devastation of the San Jose scale and several

other species of scale insects threatened the fruit industry of Cali-

fornia, and there can be no reasonable doubt that the coccinellid

beetles of both the imported and native species Avere largely instru-

mental in rhecking the spread of these pests. It is to be remarked

that these lieeOcs are Avonderfully abunihint in California, probably

more so than any othei' family. The Avriter found them upon corn,

Avccds, grass, and bu.shes, often where apparently there Avas none

of tjieir natural food. In mitigation of the vireos' habit of eating

ladybirds all that can be said is that where there is such a super-

abundance of the insects the damage is minimized.

The writer is glad to lie able to add that besides the coccinellids,

vireos eat many harmful insects, among which are the black olive
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scale. Here, then, is an instance -where the bird eats tlie useful beetle

and also its noxious prey. As there is nothing to indicate that the

bird exercises a choice between them, we must infer that it eats both

whenever it finds them. It eats the beetles and the food (scales)

upon which they feed. From this point of view also it must be

allowed that the harm done by the vireos in eating coccinellids is offset

to some extent.

WESTERN WARBLING VIREO.

{Vii-ea f/ilriix .iirarnxdiii.)

One hundred and ten stomachs of the warbling vireo have been

examined. They were collected during the seven months from April

to October, inclusive, and though hardly as many as could be desired,

they probably furnish a fair idea of the food during that portion of

the year.

Vegetable food.—Insects, with a few spiders, amount to over 97

percent of the diet, leaving less than 3 percent of vegetable matter,

practically all of which was taken in August and September; it

consisted of wild fruit (elderberries) , a few seeds of poison oak, a few

other seeds, and some rubbish.

Animal food.—Of the animal food the largest item is Lepidoptera

;

that is, caterpillars, moths, and the like. These amount to something

more than 43 percent of the whole. Caterpillars make up the great

bulk of this portion of the food and are a very constant and regular

article of diet. Fewer are eaten in July and August and more at the

beginning and end of the season. In April they amount to over 82

percent of the food of the month. Pupa? of codling moths were iden-

tified in four stomachs, and minute fragments probably of the same

were 'found in several others. A few adult moths also were found,

but the species could not be identified.

Hemiptera are the next most important item of diet, and amount

to 21 percent. They consist of stink-bugs, leaf-bugs, leaf-hoppers,

spittle-insects, tree-hoppers, and scales. The last were the black olive

species {Saissetia olece). CoccineUid beetles, or ladybirds, were eaten

to the extent of over 19 percent of the whole. None was in the

stomachs taken in October, while the greater part (over 63 percent)

was contained in those obtained in July. The 'species belong to the

genera Hippodamia and Coccinella, which are larger than those of

the genus Scymnus selected by the warblers. Other beetles, mostly

harmful species, amount to more than 7 percent.

Hymenoptera, which are an important food of the warblers, are

conspicuous by their absence in the stomach of the warbling vireo. A
little more than 1 percent represents the sum total. They consist of a

few ants and an occasional wasp.
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A small number of flics, griisshoppers. and dragon-flies make up a

little more than 3 percent of the miscellaneous insects. Spiders were

eaten to somewhat less than 2 ]3ercent.

.CASSIX VIREO.

(Tireo solitariiiH cassini.)

This is another of the tree foragers living in summer in orchards,

canyons, and forests.

Its food consists of the same elements as that of the last-described

species, but in somewhat different proportions. Forty-six stomachs

were examined, taken in eveiy month from Ajjril to November. They

afford at least a fair indication of the food for those months.

Vegetahlc food.—The vegetable food, which was only a little more

than 2 percent of the total, was made up of leaf galls, seeds of poison

oak, and a few bits of rubbish. Not a trace of fruit was found.

Animal food.—The animal matter amounts to nearly 98 percent of

the whole. Hemiptera are the largest item and amount to nearly 51

percent. The various families represented are those of the squash-

bugs, leaf-bugs, stink-bugs, shield-bugs, leaf-hoppers, tree-hoppers, the

jumping plant-lice, and scales. The latter are represented as usual by

the black olive scale, which was contained in four stomachs. Caterpil-

lars, with a few moths, are next in importance and form more than

23 percent of the whole food. They were eaten in every month and

are evidently a favorite diet.

Hymenoptera are eaten much more largely by this species than by

the last. They amount to over 7 percent, and are mostly wasps, with

a few ants. This record, however, is likelv to be modified bv further

investigation.

Ladybird beetles were eaten to the extent of a little less than 6

percent, which is quite reasonable as compared with the record of the

warbling vireo. It is, hoA\ever, much greater than that of any bird

outside the present genus, except the pygmy nuthatch, and in the

case of that bird the I'vidence is too meager to be accepted at its face

value. Other l)e('tles amount to a little more than 3 percent of the

food, and iirc mostly weevils and small leaf-beetles (Chrysomelidffi).

A few flies, grassjiopjiers, and other insects amount to somewhat more

than 2 pci'ccnt, and these, with 4 percent of spiders, make up the

remainder of the animal food.

SUMMARY.

In glancing over this record of the Cassin vireo it appears that

bugs arc tlie fa\()i'ile food, as shown by the numbers consumed; but

caterpillars, though second in quantity, are eaten with greater regu-
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larity and appear in the food of every month. The consumption of
ladybirds is very moderate for a vireo, and on the whole the bird
probably does not do nineh harm in this way. All the other beetles

are harmful, as are most of the other insects which compose the bird's

food.

HUTTON \IEEO.

(T'/rco Inittoiii.)

This species is a resident of most parts of California west of the

great interior valley. In food habits it does not differ remarkably
from the foregoing, but the various elements of its food are in

slightly different projaortions.

Vegetable food.—Examination of 54 stomachs shows that less than
2 percent is composed of miscellaneous articles of vegetable origin.

One stomach contained a few seeds of elderberries, two contained
those of poison oak, and these with a few galls and some rubbish
make up the whole of this part of the food. It would seem that with
most of the vireos vegetable matter is taken accidentally, or possibly

experimentally to see how it tastes, rather than as an approved article

of diet.

Ayiimal food.—Of the 98 percent of animal food the largest item is

Hemiptera, as is the case with many of the vireos, titmice, and gnat-

catchers. These insects amount to 49 percent of the food of the pres-

ent species, and are represented by the following families: Assassin-

bugs, leaf-bugs, stink-bugs, leaf-hoppers, tree-hoppers, jumping
plant-lice,- and bark scales. These last consist, as is so often the case,

of the black scale, which appeared in 8 stomachs. Caterpillars, with

a few moths and cocoons, are next in importance, and constitute over

22 percent of the food. These two items not only make up more than

two-thirds of the diet, but are eaten with great regularity through the

year and seem to be the staples of the bird's food.

Beetles, collectively, amount to nearly 11 percent. Of these 8 per-

cent are ladybirds, somewhat more than were eaten by the Cassin

vireo, but only half of the amount eaten by the Swainson vireo. The
remaining beetles, less than 3 percent, were largely weevils, among
which a few engravers (Scolytidse) could be distinguished. Hyme-
noptera, including both wasps and ants, form about 7 percent of the

food. Among them several parasitic ones were identified, but there

were not enough to be of any great economic interest. A few mis-

cellaneous and unidentified insects amount to nearly 5 percent of the

food. Flies and grasshoppers make up a part of this, but they are

only rarely eaten. Spiders are consumed regularly but sparingly.

They amount to a little more than 2 percent.
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OTirEU CALIFORNIA VIREOS.

Several other species and subspecies of vireos occur in California,

Ijut in the general character of their food they agree closely with the

foregoing.,

BEETLES FOUND T.\ STOMACHS OF VIREOS.

Coccinella t. californica. Qaxtroidea viridula.

Hippodam iu con rerficnx. Blapstin us spp.

Si-j/iii II US spp. .

I

iiion cribriooUis.

Ai/iiliis spp. Balaninus spp.

' 'reiiidodera helxiiwx. (^opturodes koebelei.

WARBLEES.

(Mniotiltidse.)

The warblers, or more properly the wood warblers, to distinguish

them from the warblers of the Old World (Sylviidse), are a large

family of rather small and often brightly colored birds. For the

most part they inhabit woods and shrubbery, and while some of them

obtain their food from the ground they seldom wander far from

trees and bushes. The species and subspecies are so widely dis-

tributed that, excepting the deserts, there are no very extensive areas

within the boundaries of the United States that do not have their

complement of these interesting birds. Their food consists largely

of insects, and they subsist upon species which frequent the leaves

and trunks of trees. Wasps and flies (Hymenoptera and Diptera)

form a large portion of their diet, and as these insects are the best

of fliers a considerable portion of them are taken on the wing. The

warblers probably eat more of these elusive insects than does anj^ other

family of birds except the flycatchers (Tyrannidfe) and the swallows.

Upward of 7.5 species and subspecies of warblers are known within

the limits of the United States, and a majority of these occur in the

West, though perhaps they are not so abundant individually as in

the Mississippi Valley and Appalachian region.

The genus Dendroica, as the one best exhibiting the characteristic

trails of tlie group, may be taken as the type of the family. There

arc about 30 species and subspecies of the genus in this country, and

the ones whose food is discussed in the following pages occur in

California and on the Pacific coast generally.

In a resunie of the food of the warbler family one is impressed

with the general noxious character of the insects which compose it.

The order of Ihtmiptera, commonly called bugs, contains some of the

worst insect pests that afflict mankind. Moreover, from their small

size and unobtrusive habits they are not eaten by many of the larger

birds and are difficult to exterminate by the devices of man. But

in some of their multiple forms they are preyed upon by the warblers
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to an average extent of more than -25 percent of the whole food.

Most of the other insect food, also, is either of a noxions or neutral

description, and the vegetable portion is so small that it may be dis-

regarded. There is probably no finer tribute to the beneficial char-

acter of these birds than that of Dr. Elliot Cones, who says

:

AVith tireless industry do the AYarblers befriend the human race ; their uncon-

scious zeal plays due part in the nice adjustment of Nature's forces, helping to

bring about the balance of vegetable and insect life, <^'ithout which .igriculture

would be in vain. They visit the orchard when the apple and pear, the peach,

plum, and cherry, are in bloom, seeming to revel carelessl.^' amid the sweet-

scented and delicately-tinted blossoms, but never faltering in their good work.

They peer into the crevices of the bark, scrutinize each leaf, and explore the

very heart of the buds, to detect, drag forth, and destroy these tiny creatures,

singly insignificant, collectively a scourge, which prey upon the hopes of the

fruit-grower and which, if undisturbed, would bring his care to naught. Some
Warblers flit incessantly in the terminal foliage of the tallest trees ; others hug

close to the' scored trunks and gnarled boughs of the forest kings ; some peep

from the thicket, the coppice, the impenetrable mantle of shrubbery that decks

tiny watercourses, playing at hide-and-seek with all comers ; others more

humble still descend to the ground, where they glide with pretty, mincing steps

and affected turning of the head this way and that, their delicate flesh-tinted

feet just stirring the layer of withered leaves with which a past season carpeted

the ground."

Followinsr is a list of insects, mostlv beetles, identified in the stom-

achs of the warblers examined. A nimtber of these had been eaten

by nearly every species

:

COI.KOPTERA.

Coccinella t. californk-a.

i-'ciiiiinus pallens.

Srymn us marginicoV'tK.

Hrymnuft sp. nov.

Jfiorolipus laticepK.

Melanophthalma americaria.

Aplioclius.rugifrons.

Diachiis auratus.

Gastroidea cyanea.

Dinbroiica soror.

( 'rcpidodera hcl.i-incti.

i'.pilrix parvula.

BrucUns paiipcrciiliis.

H hips till us pulrendPiitiis.

Xotoxiis alamedw.

Antliicus difflcilis.

Diodyiliynch us hytiiroides.

Apion respcrtiiiuni.

Onyclioliaris iiisidiosa.

Bnlaninus sp.

Haissptia olece.

HEMIPTEEA.

. Ispidiotiis rapax.

ATJDUBON WARBLER.

(Dendroica aiiduboiii.)

(Plate III.)

The Audubon warbler is well distributed over the Pacific coast

region, breeding in the mountains and descending in winter to the

valleys and plains of California. It is one of the most abundant

a Birds of the Colorado Valley, p. 201.
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species, and may be considered as typical of the genus, especially in

the mattei' of food. In the winter season it is a frequenter of

oi-chards, gardens, and ddoi'yiii'ds where it pursues its business of

insect hunting with a jjersistent assiduity worthy of all praise. At

this season it is vei'y familiar and easily approached.

In investigating the food of the Audubon warbler 383 stomachs

have been examined. They were taken from July to May inclusive.

Geographically they are distributed from the San Francisco Bay
region southward to San Bernardino, and j)robably give a fair idea

of the winter diet of this bird in California. The food consisted of

nearly 85 percent of animal matter (insects and spiders) and a little

more than 15 percent of vegetable.

Anim,al food.—The largest item of animal food is Hymenoptera

—

wasps and ants—which aggregate a little more than 2(> percent of the

whole. By far the greater number of these are ants, and as plant-

lice also are eaten to a considerable extent, it is probable that many
of the ants are species that take care of the lice. The other members

of this oi'der are mostly rapid fliers, so the inference is that they were

caught on the wing. The greater number were eaten in the fall and

spring months. In our record May appears as the month of least

consumption—(i percent. August is the month of greatest consump-

tion—61 peicent. This record, however, probably is unreliable, as

but one stomach was taken in this month. A few were identified as

belonging to parasitic species.

Flies (Diptera) are represented in the stomachs of the Audubon

warbler to the extent of a little more than 1(1 percent, or one-sixth of

the whole food. This is one of the largest, if not the very largest,

record of this order of insects eaten by any bird except some of the

swallows. Even the so-called flycatchers do not eat so manj' flies as

this warbler—in fact, the name ' wasp-catchers ' would be much more

appropriate for that family. The flies eaten by the Audubon war-

bler must have been caught in mid-air, for flies as a rule do not allow

themselves to be captured without at least attempting to escape.

These insects arc so soft-bodied that it is not often possible to deter-

mine more about them than that they are Diptera. Two families

were identified—Musciche, the family of the common house fly, and

Tipulidie, or crane-flies, the long-legged iiu)s(|uito-like creatures other-

wise known as " daddy-long-legs." Most of the Diptera, however,

are the smaller s])ecies, such as gnats, which fly in swarms, and being

rather sluggish arc more easily captured. They are eaten with

remarkable regularity during tlie whole season, with no decided de-

crease in the winter months—in fact, more were eaten in January

than in either September or Ajiril. March is the month of maximum

consumption, when Diptera constitute over 54 per cent of the whole

food.
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Bugs collectively amount to nearly 20 percent, of which a little

more than 4 percent are scales and plant-lice. The black olive scale

{Saissetia olece) and another species (Aspidiotifs rapax) were found
in 15 stomachs. Plant-lice (Aphididse) were contained in 39 stom-

achs, and from the numbers eaten appear to be favorite food. Sev-

eral stomachs were entirely filled with them, and the stomachs in

which they were found contained an av(>rage of 71 percent in each.

The remainder of the hemipterous food, more than 15 percent, is

made up of stink bugs, leaf-hoppers, and tree-hopi3ers, M'ith a con-

siderable residue of other remains not further identified. Bugs, as a

whole, are eaten rather irregularly, and the greater number are eaten

in the fall months, after which the number consumed gradually

decreases. Caterpillars are eaten rather regularly by the Audubon
warbler, but not in great numbers. They amount to nearly 14 percent

of the food of the season, though this figure includes a few moths and

chrysalids. Some cocoons of tineid moths were in several stomachs.

Beetles of all kinds aggregate something more than 6 percent of

the whole diet. They belong to several families, biit the snout-beetles

are most prominent. The others belong to about a dozen families,

and, except a few carrion and ladybird beetles, are injurious. A few

insects other than the above and some spider'^, in all a little less than

2 percent, make up the rest of the animal food.

Vegetable food.—The vegetable food of the Audubon warbler con-

sists of fruit, weed seed, and a few miscellaneous substances. As the

bird does not visit the fruit-groAving regions during the fruit season,

it is not chargeable with injury to cultivated crops. Almost all the

fruit eaten is wild and of no value, though in the fall it probably

feeds to some extent upon various belated products of the orchard.

The total of fruit for the season is less than 5 percent, of Avhich the

greater amount is eaten in the autumn and early winter, after which

the quantity is unimportant.

The most prominent item of vegetable diet, however, is weed seed.

This is eaten to the extent of a little more than 9 percent of the whole

food, and is taken in almost every month of the bird's stay, the

greater quantity in winter. Something more than 31 percent was

eaten in December, 22 in January, and 31 in February, after which

it decreases regularly to April. One of the most important seeds

eaten by the Audubon warbler is that of the poison oak (Rhus direr-

isUoba {VI. II, fig. 9). In most cases the whole seed is not eaten by

this bird, but only the waxy outer coating, which is easily identified by

certain woody granules which it contains: hence the bird does not aid

in the distribution of these noxious plants. The remaining vegetable

food, amounting to less than 2 percent, consists principally of rubbish.
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SUMMABY.

It must be evident to the most casual reader that this bird is a

vahiable asset in the orchai'd and garden. The great bulk of its

food, both animal and vegetable, is composed of elements the elimina-

tion of which from the farm is a benefit. As has been elsewhere

pointed out, the destruction of insects during winter or in early

spring is more useful than in the height of the midsummer abun-

dance, for in spring the progenitors of the season's broods are

destroyed and with them the possibility of thousands of progeny.

MYRTLE M'AEBLER.

(l)cii(lroic(i ciiroiKitu.)

This is another winter visitant in California. Only 10 stomachs

of this species have been examined, but the contents show the pre-

dominant food characteristic of the genus. There is one point, how-

ever, which is worthy of passing note. One of these stomachs was

completely filled with greedy scales {Anp/fJiotuff nijniw), with the

exception of a small fragment of a beetle ; another contained remains

of the black olive scale, and still another some scales not identified.

TOWNSEND WARBLER.

(Deiiilioicii tinniKrndi.)

The Townsend warbler, like the Audubon, summers in California

only in the mountains. During the migration and in winter it visits

tlie valleys. Like other members of the family it is an insect eater

almost exclusively, and does not eat frwit or other farm products.

Thirty-one stomachs ^\('re taken in the four months from October to

January inclusive, in the region from Pacific Grove to Watsonville.

As our stomach examinations disclose the fact that the food of this

warbler agrees closely with that of others of the same group, a fair

uW» of the diet for the above months is obtained.

Aii'niKil food.—The animal food consists of insects and a few

s])i(iers, and amounts to over !).5 percent of the food during the time

specified. Of this, hugs make up -12 percent, mostly stink-bugs

(Pentatomida') and a few leaf-hoppers and scales. The former

appear to be a favorite food. Although these insects are eaten with

considerable regularity by most of the warblers of this group, they

are not usually taken in great mmibers, but the Townsend warbler

(';ils ninny, and several stomachs -wei-e entirely filled with them.

Hymeno|(t('i'a, consisting of both was]is and ants, are eaten to the

extent of 'J.I percent of the food. Most of them are winged species.

]*erha]3s the most striking point in the food of this bird is the great



WAKBLEKS. 47

number of weevils or snout-beetles represented. Thej^ amount to over

20 percent of the food, while all other beetles form less than 1 jjercent.

The greater number of these insects were of the species Diodyrhyn-
chus iyturoides, a weevil which destroys the staminate blossoms of

coniferous trees. Five stomachs contained, respectively, 68, 65, 53,

50, and 35 of these beetles, or 271 in all. Moreover, each of these

stomachs contained fragments which could not be satisfactorily iden-

tified; probably these were the same sjiecies, so that the total con-

tained in the 5 stomachs is probably nearer 300. Several other

stomachs contained fewer of these weevils. Representatives also of

another family of snout-beetles very destructive to timber were pres-

ent in a few stomachs. These were the engravers (Scolytidaj), which

lay their eggs beneath the bark of trees, where they hatch, and the

larvae bore in every direction. Caterpillars and a few miscellaneous

insects and some spiders make up the remainder of the animal food.

Vegetable food.—The vegetable matter, which amounts to less than

5 percent of the whole, consists of a few seeds and leaf galls. As the

galls in most cases contained small larvae, it is a question if they

should not be reckoned as animal food.

SUMMARY.

While this can be considered as only a preliminary study of the

food of the Townsend warbler, the thoughtful reader can not fail to

be impressed by the fact that this bird exhibits some very valuable

economic traits, especially in its relation to the forest. The stomachs

containing the pine-eating weevils were from birds killed in the pine

forests of Pacific Grove, near Monterey, as also were those containing

the engAver beetles. Of the 30 stomachs examined, 19 held the

remains of weevils, from which it would appear that these insects

are preferred as an article of food. As this group of beetles con-

tains some of the worst pests of the forest and orchard, any bird that

eats them so freely must be considered as performing a most welcome

service.

SUMMER WARBI.ee.

{Dendroica trxtlva subspp.)

The summer warbler, yellow warbler, or summer yellowbird, as it

is variously called, is represented in the West by two subspecies, one

of which visits California only as a migrant. The other, which does

not differ essentially from the eastern form, is a rather common sum-

mer resident throughout the valley and foothill regions. In the East

this bird is fairly domestic in its habits, and may often be seen about

gardens and orchards, or in rose bushes nearer the house. In Cali-

fornia it is not quite so familiar, but is becoming so and probably will
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sot.m acquire the habits of its eastern relative. From the material at

hand this warbler appears to be even more exclusively insectivorous

than the species last discussed. This may arise from the fact that

it stays in the fruit districts during- summer, when insects are most

numerous; but it must be remembered that this is also the season

when fruit and vegetable food generally are most abundant.

William Prond, of Chico, Butte County, thus recounts the efficient

service of this and other warblers

:

On Rancho Chico is a flue collection of roses, all of which are more or less

liable to attacks from Aphis rasca. but are perfectly free from other insects.

I attribute this to the protection of small birds, among the most active of which

are Driidroica irstiru. * * * Hcliiiiiitliopliila celata, Refiuhts oilendula.

The following statements in regard to the food of the summer

warbler are based on the examination of 98 stomachs, all collected

from April to October, inclusive.

Animal food.—The animal food, composed entirely of insects and

a few spiders, amounts to over 97 percent. The largest item is

Hymenoptera, which amounts to over 30 percent, about half of which

are ants. The remainder ai'e small bees and wasps, some of which

are probably parasitic species, though none were positively identi-

fied. The insects of this order must be favorite food, as they are

eaten with remarkable regularity and constitute an important per-

centage of the diet in every month represented. Caterpillars, with a

few moths, aggregate over 18 percent. The greater number are

eaten in spring and early summer, but in fall they give place to other

insects.

Beetles form nearly 16 percent of the diet, and embrace about a

dozen families, of which the only useful one is that of the ladybirds

(Coccinellidfe), which are eaten to a small extent. The great bulk

of the beetle food consists of small leaf-beetles (Chrysomelida?), with

some weevils, and several others. One stomach contained the remains

of 52 specimens of Noto.riis itlinii('(hi\ a small beetle living on trees.

Bugs (Hemiptera) constitute over 19 percent of the food, and are

eaten regulai-ly (n-ery month. Most of them consist of leaf-hoppers

(Jassidse) and other active forms, but the black olive scale appeared

in a number of stomachs. Plant-lice were not positively identified,

but some stomachs contained a pasty nuiss, which Avas probably made

up of these insects in an advanced stage of digestion.

P^lies seem to be acceptable to the siinnner warbler; they are eaten

to the exidiit of neai'ly i) percent. Some of them are of the family

of the house fly, others are long-k'gged tipulids, but the greater num-

ber wei'e tlie smaller species commonly known as gnats. A few

small soft-bodied Orthoptera (tree-crickets), a dragon-fiy, and a few

remains not identified, in all about 5 percent, made up the rest of

the animal food.
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Vegetable food.—The vegetable portion is only about 2^ percent.

Nearly all of this was fruit pulp contained in a single stomach.

This, with one or two seeds and a few accidental bits of rubbish,

makes up the whole vegetable contingent, which, therefore, may be dis-

missed without further comment.

FOOD OF NESTLINGS.

Some idea of the amount of insect food eaten by warblers may be

obtained by watching the feeding of their young by the parent birds.

A nest of the summer warbler containing two young, about a week

old when discovered, was watched for six hours distributed over three

days. The nest was situated in a prune tree in an orchard, and it is

practically certain that all the food for this family was obtained in

the orchard. The results of the observation appear in the following

table

:



50 BIRDS OF CALIFORNIA AFFECTING FKUIT INDUSTRY.

the highest order, it does not so directly affect the interests of horti-

culture as it would if it frequented orchards and gardens. It may be

said, however, that as the swamps and thickets in which it lives are

the recruiting grounds for many orchard pests, the bird that destroys

them in their native haunts is by no means without economic value.

In a somewhat restricted investigation of the food of this bird 114

stomachs, taken in every month except January, were examined.

VegetahU food.—A few seeds and bits of rubbish is the sum total of

the vegetable food, and it is probable that these were taken accident-

ally. Some of the ants of California store up seeds, and when snap-

ping up ants the yellowthroat probably takes the seeds along with

them.

Aninuil tiuitter.—The animal matter amounted to 99.8 percent of

the total food. The largest item is Hymenoptera, amounting to 35

percent, of Avhich about half is ants and the remainder wild bees,

wasps, etc.

Hemiptera amount to 28 percent, and are made up of leaf-bugs,

leaf-hoppers, tree-hoppers, plant-lice, scales, and probably some others

not identifiable. The black olive scale was found in a few stomachs

and plant-lice in one, but the other families Avere a pretty constant

component of the food in every month.

Beetles were eaten to the extent of nearly 15 percent, and are mostly

harmful species, the exception being a few eoccinellids of the genus

Scymnus. which, however, do not amount to 1 percent of the whole.

Weevils and others of the more common families make up the rest of

this portion of the diet. The three orders of insects mentioned above

form the great bulk of the food of the yellowthroat, and are regularly

eaten throughout the year.

Caterpillars and moths comprise 5 percent, but, so far as the

stomachs at liand show, are eaten very irregularly and do not appear

on the preferred list. The same may he said of Diptera, though they

amount to 12 percent, but in several montlis none were enten. Grass-

hoppers were fountl in only four stomachs, but one of these contained

nothing else Spiders iire Jiiken l<i the extent of nearly I percent, but

in some months none were-found iin;l only a trace in others.

StrjIMABY.

From the above rather brief survey of the food of the yellowthroat

it is evident that the horticulturist has nothing to fear from this

bird should it change its habitiit and become an inhabitant of

orchards and \'ineyards. Ft is practically wholly insectivorous, and

the insects it eats are either harmful or of little economic value. It

eats no fruit or grain, nor, so far as known, any other useful product.

Like othiT members of the family, its life is passed in unceasing

search for insects.
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ORANGE-CROWNED WARBLER.

(Melminihophila cclata subspp.)

The genus Helminthophila is next to Dendroica in the number of

species and subspecies it contains, but still falls far below it. Several

species occur in California, but the one under consideration is prob-

ably the most important. Only 65 stomachs were available for exami-

nation, but they confirm the evidence already obtained from other

species.

Vegetable food.—Less than 9 pei'cent of the food is vegetable mat-

ter, and is made up of 3 percent of fruit and rather more than 5 per-

cent of various substances, such as leaf galls, seeds, and rubbish.

Fruit was found in only a few stomachs, but the percentage in each

was considerable ; figs were the only varietj^ identified.

Animal food.—The animal matter in these stomachs amounts to 91

percent of the food. Hemiptera are the largest item and amount to

over 25 percent, mostly leaf-bugs, leaf-hoppers, plant-lice, and scales..

Plant-lice were found in only one stomach and scales in 5, of which 3

contained the black olive species. Beetles amount to about 19 percent

of the food, and with the exception of a few Coccinellidse are of

harmful families, among which are a number of weevils.

Beetles and bugs are the two orders of insects that are not only

eaten to the greatest extent but are taken with great regularity, and

forni a rebpectable percentage of the food in every month.

Caterpillars are eaten rather irregularly, though they aggregate 24

percent for the year. Stomachs collected in several months contained

none, while in others they amounted to more than half the food.

Probably the examination of a greater number of stomachs Avould

show more regularity in the consumption of these insects.

Hynienoptera amount nearly to 15 percent, and are mostly small

wasps, though some ants are eaten. This is the smallest percentage

for this order that has yet been found in the food of any warbler.

Flies are represented by less than 1 percent, which is unusually

;-mall. Perhaps this warbler lacks the ilnil to catch such agile

ii-sectb. Ssven fn-csnt of spiders ^-ers fcund m the stcniachs. the

largest i:ercc:itao'3 of these creitures for any ^./arbkr. This again

indicates that the orange-crown is most successful in hunting slug-

gish game, such as beetles, bugs, and spiders.

GOLDEX PILEOLATEI) -WARBLEI!.

{Wil.fdiiiii paflllu siilis])ii.)

The golden pileolated warbler is another of the snuill birds that

summer here and there on the Pacific coast, mostly in willows and



52 BIRDS OF CAilFOENIA AFFECTING PKUIT INDTJSTKY.

other shrubbery, but not rarely in the orchard. During the migra-

tion it is common and widespread.

Fifty-two stomachs of this bird have been examined, and though

the evidence is somewhat fragmentary, it suffices to reveal the general

character of the food.

Animal food.—Animal matter amounts to over 93 percent, vege-

table to less than 7 percent. Of the former, the larger item is Hemip-

tera, which aggregates over 35 percent. The black olive scale was

found in four stomachs, but leaf-hoppers make up the bulk of this

portion of the food. Hymenoptera stand next in importance, with 31

percent, made up of both wasps and ants.

Flies are eaten to the extent of 11 percent, and in connection with

the Hymenoptera proves what observation of its habits indicate, that

this bird gets much of its food when on the wing. A good many of

the insects were the tipulids, or crane-flies.

Beetles of half a dozen different families were eaten to the extent

of about 9 percent. They were mostly leaf-beetles (Chrysomelidse),

with a few weevils and one or two others. No coccinellids were

found.

Somewhat less than 5 percent of the food consists of caterpillars.

They do not appear to be favorite food, for they are eaten very

irregularly. Spiders also are taken only sparingly, and form but

little more than 1 percent of the total food.

Vegetahle food.—The vegetable food, less than 7 percent of the

total, is made up almost entirely of fruit pulp, and was eaten in the

months of September and October.

SUMMARY.

The foregoing hasty review of the food of the golden pileolated

warbler shows that its food habits are practically the same as those

of other members of the family. The food is largely composed of

insects, and its two most prominent elements are Hymenoptera and

Hemiptera, which are eaten extensively and very regularly through

the year. The other components of the diet apparently are taken

with less regnlaritv.

WESTEBM MOCKING BIBD.

[ihm.uH ) (j\yglorvi!i kin ypterus.)

The mocking bird has always been held in such high esteem as a

singer that )>crhai)s it would be useless to attempt to add to the

bird's repute by showing that its food habits arc of a high order of

economic interest. Moreovei-, the title of (he mocking bird to be

ranked as an economic benefactor is not quite clear, for, though it
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does considerable good by the destniction of harmful insects, it eats
much fruit, and from the Southern States, particularly Texas and
Florida, where fruit raising is an important industry, have come
bitter complaints against it. In Florida the bird is said to attack
grapes and oranges, and in Texas it is asserted that figs are to be
added to its food list.

In California the mocking bird is a common resident only in the
southern half of the State and is very common only in restricted

portions. No serious complaints of the bird's depredations in this

State have yet been made, but this perhaps is due to the fact that
mocking birds are rare in sections where cherries and the smaller
deciduous fruits are grown. "Where mockers are most abundant,
citrus fruits are the principal crop and the birds do not appear to

molest them.

While a number of stomachs of this bird have been examined, they
are too few and too unequally distributed over the region under
investigation to justify final conclusions wdth regard to the animal
food; still they furnish information of value. It so happens that

33 stomachs were taken between July 18 and August 18, and another
a few days later. All but one of these stomachs were from the region

about Los Angeles, and this one was collected at Fresno. The av-

erage, therefore, is a little more than one stomach a day for this

period, and gives a fair idea of the food for the time and locality.

The first analysis gives 23 percent of animal matter and 77 percent

of vegetable. There was no stomach which did not contain some
vegetable food, while 10 had no animal matter.

Animal food.—Beetles of several families formed a little less than

1 percent. Hymenoptera, largely ants, Avere eaten to the extent of

somewhat more than 10 percent. Grasshoppers constituted the larg-

est item of animal food, and amounted to 11 percent of the whole.

A few caterpillars and spiders made up the other 1 percent of the

animal food.

Vegetable food.—Of the 77 percent of vegetable food nearly 74

percent was diagnosed as fruit. Some of this, of course, was wild,

but blackberries or raspberries, grapes, and figs were found in many
stomachs. Many of the birds were taken in orchards and gardens,

and some were shot in the very act of pilfering blackberries. Others

were taken in a wild arroyo away from cultivation. The only species

of wild fruits that were identified were elderberries, which were
found in a few stomachs. The other vegetable matter was made ujd

of several elements. Of these, the seeds of poison oak (PI. II, fig. 9)

are perhaps the most conspicuous, and one stomach was entirely filled

with them. A few weed seeds and some rubbish completed the vege-

table part of the food.
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Besides the M stomachs already discussed, 19 others were examined,

but as they rejH'esent nine months of the year they are too few to

afford a criterion of the usual fond for those months; but they give

a hint at least of what is ealen at other times than midsummer.

Two stomachs were taken in March, one of which was filled with ani-

mal food, and the other also, except 1 percent of vegetable rubbish.

The animal portion consisted of harmful insects, except one lizard.

This seems peculiar food for a mocking bird, and is to be considered

beneficial. The one stomach taken in May was filled with seeds of

poison oak. A stomach collected in June contained 8 percent of

caterpillars; snuill fruit, probably wild, constituted the rest of the

contents. Six stomachs taken in August contained 22 percent of

animal matter to TS of vegetable. The animal food consisted of

lieetles, ants, and grasshoppers. The \egetable portion was made up

of some wild grapelike fruit and a little fig i:)uli3 with some elder-

berries. Of foiu' stomachs taken in Sejjtember, one was filled with

insects and spiders. The three others contained a few wasps, with

fruit and other vegetable matter. The only insect to be considered

useful was one carabid beetle. Of the three stomachs collected in

October, one was filled with the seeds and j^uI^d of grapes and figs;

one contained 27 percent of grasshoppers and 73 percent of some wild

berry not positively identified, while the third contained a few grass-

hop]:)er remains and 92 percent of wild seed. The stomach collected

in December was filled with seeds and pulp of figs and grapes. One

stomach Avas taken in January which contained 70 percent of harmful

insects and 30 ])ercent of seeds of poison oak.

rOOD (W VOUNG.

Among these stomachs was one of a nestling about a week old. It

contained i)2 percent of grasshoppers and crickets and 8 percent of

some wild fruit. So far as it goes, this indicates that mockers follow

the general rule and feed their young largely on animal food of the

softer kind—that is, grassho^opers instead of beetles.

SI i\[:MARY.

Reviewing the contents of the iVi stomachs we find 29 percent of

animal matter and 71 of \ogetable. Of the animal food the largest

item is Ilymenoplera, 10 pei'cenl, and then in order, Orthoptera 7

percent, Coleoptera (i j^ei-cent, Lepidoptera 5 ]iercent, miscellaneous 1

percent. The vegetable food consists of 50 percent of fruit and 21

j)ercent of seeds and other items. Tliese I'esnlts prove that the mock-

ing bird eats insects to a considerable extent, but they are not con-
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elusive as to the elements of its preferred diet. It is evident that it

is fond of fruit, and where abundant the bird may become a menace
to the orchard and vineyard.

CALIFOENIA THRASHER.

{Tosroxtoiini reilh^ivd.)

Thrashers are eminently birds of the underbrush. While they

occasionally alight on trees at some height from the ground, they

are more frequently seen under bushes or skulking out of sight in

some almost impenetrable thicket of briars. When, however, the

thrasher wakes in the morning and feels his soul overflowing with

song, he perches on the topmost twig of a tree and lets the world

know that he is there and believes that life is worth living.

The food of the thrasher is obtained on or near the ground. The
long curved bill of the California species is probably used much as

many birds use their claws to dig among dead leaves and other rub-

bish for insects. The bird is not fastidious in its diet, and examina-

tion of the stomachs reveals a good many bits of dead leaves, rotten

wood, plant stems, which are carelessly taken along with more

nutritious morsels.

An examination of 82 stomachs of this species shows that vegetable

food exceeds the animal in the proportion of 59 to 41. In the eastern

species {T. rufum) the ratio is 36 to 64. This result is rather sur-

prising, for, as a general rule, California birds eat a larger propor-

tion of animal food than do the most nearly related eastern species.

Animal food.—As the thrasher is eminently a ground forager it

would naturally be expected to find and eat many ground-living bee-

tles. Of these the Carabidse are the most important, owing to their

predaceous habits; so a separate account of this family was kept.

The result shows that they enter the food of the thrasher to the extent

only of 3.8 percent, while all other beetles amount to nearly 6 percent.

Of these, the darkling beetles (Tenebrionidse) are the most numerous,

and the May beetles ( Scarabajidse) next. But very few weevils or other

species that live on trees or foliage were found. Of all the insects,

Hymenoptera are the most abundant, as they are also the most con-

stant element of the thrasher's food. About half of these are ants,

the rest wasps and bees. Ants naturally are the insects most often

found by this bird, as many species live on the ground and among

rubbish and rotten wood. The occurrence in the food of wasps and

bees, on the contrary, is somewhat of a surprise, as they are mostly

sun-loving insects more often found on flowers or the leaves of trees

than under bushes or thickets where the thrasher delights to forage.

Together they make up something more than 12 percent of the food
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of the year. Two specimens of worker honey-bees (Apis melUfera)

were found in one stomach. None of the other Hymenoptera was of

specially useful species.

Caterpillars, cocoons, and moths amount to a little more than 8 per-

cent of the food, and the greater number were eaten during the win-

ter montlis. It is probable that they were hibernating and were

raked out from under dead leaves or other rubbish. A few bugs,

flies, grasshoppers, and spiders make up the rest of the animal food

—

about percent. Spiders and myriapods amount to a little more than

6 percent.

Vegetable food.—The vegetable food may be divided into three

parts: Fruit, poison-oak seeds, and miscellaneous vegetable matter.

Fruit represents nearly 18 percent, but it probably is not of much
value. Several stomachs contained pulp that could not be identified

with certaint3% and might have been that of some cultivated variety.

Seeds of Rubus fruits (blackberries or raspberries) were found in 12

stomachs out of the 82. These, however, are as likely to have been

wild as cultivated. Elderberry seeds were discovered in 10 stomachs,

Cascara, or coffee berries {Rhamnus californicvs) , in 5, and manzan-

ita berries in 1. The seed of poison oak {Rhus diversiloia, PI. II,

fig. 9 )
, and a few of the nonpoisonous species of Rhus were eaten to

the extent of 14 percent of the food. They were not found in many
stomachs, but appear to be eaten in considerable quantities when

eaten at all. The thraslier must be added to the list of birds that

assist in the dissemination of the seeds of this noxious plant.

The miscellaneous part of the -vegetable food amounts to over 26

percent, and is made up of mast, weed seed, galls, and rubbish. The

mast was not further identifiable. Most of the seeds were so broken

and ground up that only a few species were identified. Two stom-

achs contained remains of grain—wheat in one and corn in the other.

Leaf galls were found in several stomachs, and rubbish in quite a

number, though here again it is difficult to draw the line between food

proper and stuff that is accidentally picked up with it.

STlMiMARY.

Although the thrashers eat some fruit, most of it is wild and of no

value. Moreover, the bird's habits are such as to preclude the like-

lihood that it will ever become a resident of orchards. Grain evi-

dently is not a favorite food, and if it Avere it is doubtful if the bird

would leave its cliosen liaunts for tlie salce of procuring it. It is not

jirobable that the California tlirasher will ever become of special

cfonomic interest imless under very exceptional circumstances. In

the meantime it ])erforms its part in the great work of reducing the

vast numbers of insects.
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WBENS.

Since the time to which history runneth not the wren family, rep-

resented by one or other of its members, has attached itself to the

abodes of man. Wherever man settles some member of this group is

ready to greet him, to take advantage of his improvements, -and to

aid in the fight against his insect enemies. The common wren of

Europe and the house wren of eastern North America habitually

choose crannies in buildings or fences for nesting places, or if hollow

trees are selected they usually are near human dwellings, preferably

fruit trees in orchards or gardens. "When civilization was pushpd to

the Pacific coast, wrens were there ready to welcome the new order of

things. In food habits the wrens proper (Troglodytinse) are largely

insectivorous. While occasionally they eat a seed or a bit of fruit,

the quantity taken by most species during the year is so small in

comparison to the animal portion as to be insignificant. The insects

eaten by the wrens are mostly noxious species, such as infest the

foliage and branches of trees and shrubs, and the domestic habits of

the wrens enable them to attack these pests in the very places whero

they are most harmful—that is, in the garden and orchard. The

predaceous beetles (Carabidse), which live mostly on the ground, are

protected from the wrens by this very habit, as the latter seldom for-

ages in such places. Moreover, the species most valuable to man are

rather large prey for such small birds.

BEWICK AVREN.

(Thryovianes hewicki subspp.

)

The Bewick wren is one of the species which to a considerable

extent occupies in California the place of the house wren in the East-

ern States. The nesting habits of the two are practically identical,

and the economic value of the former is just as great as that of the

latter.

Investigation of this bird's food is based upon the examination of

146 stomachs taken in every month of the year. Of its diet for the

year a little more than 97 percent consists of insects and less than 3

percent of vegetable matter.

Vegetable food.—The largest quantity of vegetable matter was

eaten in December and January and formed about 12 percent of the

food in each of these months. In three months—March, June, and

September—no vegetable food was found in the stomachs. It is

hardly probable, however, that such would always be the case in these

months. What was supposed to be pulp of fruit was found in one

stomach. This was the only vegetable substance noted that could pos-

sibly be useful to man. Six stomachs contained seeds more or less

broken, of which only one was identified, a single seed of turkey
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mulleu {Er<'riiorari>iiK setigeviif<) . In one stomach was a small gall,

and ill six were various substances, such as bits of dead leaves, plant

stems, and rotten wood, which ma_y properl}' be denominated rubbish.

Aiiinuil food.—Of the animal food various families of bugs

(HemiiDtera) make up the largest percentage. One of the most

interesting items is the black olive scale, which was found in a num-

ber of stomachs but does not appear to be eaten extensively. The

great bulk of the hemipterous food was made up of leaf-bugs, stink-

bugs, shield-bugs, leaf-hoppers, tree-hoppers, and jumping plant-lice,

though there were repi-esentatives of other families. The aggregate

of the Hemiptera eaten is about 31 percent of the total food. It is

distributed with great regularity through the year and varies less

from month to month than any other food. With the exception of

tlie olive scale no sjiccially harmful species Avas identified, but bugs

belonging to tlie same family us tlie notorious chinch bug were found.

As a vast majority of the members of this order are injurious to

vegetation their destruction by birds must be considered beneficial.

Beetles collectively amount to over 21 percent of the food. They

may be placed in three groups—ladybirds, weevils, and other beetles.

Ladybirds are probably the most useful insects of the whole order

of Coleoptera, so that their destruction by birds is to be deplored.

Bewick's wren eats them to the extent of a little more than 3 percent

of the whole food. This is not a large percentage, though greater

than could be wished. On tlic other hand, the bird eats weevils, or

snout-beetles, to the extent of nearly 10 percent of its food. As all

the members of this group (Rhynchophora) are practically harmful,

and some of them the woi-st pests of the orchard and forest, it must

be allowed that we are paid for our ladybirds at a fairly good

price. \ number of stomachs contained beetles of this group belong-

ing to the family of engravers (Scolytidse), which live under the

bark of trees and greatly damage the timber. The stomachs of two

wrens taken in Pacific Grove in the month of January contained

85 and 80 percent of these beetles.

The owners of the Pacific Grove pine forests have engaged the

services of an expert to investigate the damage being done to the pines

by scolytids and other insects, and, if possible, to devise a remedy.

Is it not evident that the bird under consideration is one of Nature's

remedies for this evil ? The trouble is that there are not enough

birds to wage cJl'ective war against tlie insects. In many cases, per-

haps in this one, man himself is partly to blame for present condi-

tions. The birds are destroyed—destruction of the forest follows.

By furnishing proper facilities for breeding in the shape of bird

boxes the numbers of this wren in the State of California may be

gicady increased and the forest trees correspondingly protected from

insects.
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Other beetles, mostly leaf-beetles (ChrysomelidEe) were eaten to

the extent of a little more than S percent. While nearly all of the

leaf-beetles are theoretically harmful none of those identified in the

food are especially destructive to crops.

Flymenoptera, including both ants and wasps, aggregate a little

more than 17 percent of the wren's diet. They are a fairly constant

constituent of the food and do not appear to vary much according to

season. The greater number was found in March, but as only two
stomachs were collected in this month the record is not conclusive.

Ants form about 7 percent of the food. The economic relations of

these insects have been discussed elsewhere. AA^isps make up the rest

of the item, about 10 percent, and have no especial economic signifi-

cance. C'aterjaillars and a few moths and some cocoons constitute a

little less than 1:2 percent of the wren's food. Contrary to what
might be expected, not all these are taken in summer. The 14

stomachs obtained in P^ebruary contained caterpillars to the amount
of over 13 percent of their contents. They were probably found

hibernating in crevices of bark. A ie^y moths were eaten, but, as

usual, they were only a small item of the food. Small cocoons of

tineid moths were found in a number of stomachs.

Grasshoppers amount to 4 percent of the Avren's diet. Most of

them are eaten during the summer and fall, though some appeared in

stomachs taken in January. "Wliile these insects are a favorite food

for many birds they are j)robably rather large and too terrestrial in
•

habits to be eaten in great numbers by wrens. Other insects, mostly

flies and a few remains which could not be identified, make up about

G percent of the stomachs' contents. Flies (Diptera) are eaten very

irregularis^ and appear not to be relished. Spiders are taken to the

extent of somewhat more than 5 percent of the total food. As spiders

live about trees, bushes, fences, rocks, and outbuildings it is not sur-

prising that they are captured by wrens, but the rule seems to be that

while all insectivorous birds eat spiders to some extent no species eats

many.

List of insects found in stomachs of Bewick wren

:

COLEOPTERA.

Cercyon fnlvipenne. Diahrotica soror.

HippodamUi convergent. CnjptoccphaUin caaianciis.

Ciiclnclla t. californica. Ganfroidea sp.

^cumnus marginicolHs. Bruchns semmulum.

Apliodius rugifrons. Blapntiiius dilatatus.

ificrorhopala montana. Noto.riis alameda.

Diachns auratus. Crutorhynchiis nodipennis.

Crcpidodera lichrinen. Prleiiomiis cavifrons.

t'pitrix parvula. Apio)i sp.

K-rema conspersa.
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HEMIPTERA.

Shiea iliaOema. SainKrlia olerp.

Remains of insects belonginfr d, ilio following families were fomid,

bnt not further identified :

(XILEOPTKRA.

Carabidfe. Bi-neliifltT".

Hydrophilidfp. Tenebrionidfe.

StaphylinidfP. AnthicldJie.

Coccinellidip. CurculioiiidiP.

Elateridtp. Scolytidfp.

Scarabseidiv. Other Rhyncbophova.

Chrysomelidfe.

DIPTERA.

Muscidae. Tipulidae.

HEMIPTERA.

Emesid£e. Corimeliienldse.

ReduviidiP. Scutelleridje.

Aradidse. Jassidsc.

Capsido'. Jlembracidse.

Lygseidfe. Psyllidse.

Pentatomidre. Coecidse.

WESTERN HOUSE WREN.

(Trorilnfljitrs acdon subspp.

)

The western house wren, like its eastern relative, is a common

resident about outbuildings and other structures that offer suitable

nesting- sites and good foraging ground. In its general appearance

and habits it is so like the BeAvick wren that the casual observer is

likely to confuse the two. Like other members of the family, it is

largely insectivorous and rarely eats vegetable food.

Only 36 stomachs of this species from California are available for

examination, but the character of the food agrees so nearly with that

of the eastern form that the general results obtained from the study

of that subspecies may be applied to the western bird.

Animid food.—In the 3fi stomachs examined animal matter, con-

sisting entirely of insects and spiders, formed 97.5 percent, and vege-

table food 2.5 percent. Beetles, as a whole, amount to about 20 per-

cent; cater])illars, iiggregating 24 ])ercent, are taken in the earlier

months of the year; and Hemiptera, amounting to 33 percent, are

eaten chiefly in the last of the season. Grasshoppers amount to about

5 percent, and different insects, mostly ants and other Hymenoptera,

aggregate 15 per cent.

Vcf/ctaMe food.—The vegetable niattei- consists of rubbish and one

grass seed, probably all of it swallowed accidentally.
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Among the 36 stomachs, of which the record has just been given,

were 18 nestlings, some being about a week old, others about ready

to leave the nest. The results of the examination of these were tabu-

lated by themselves in order to determine the differences, if any,

between the food of the adults and that of the young. No vegetable

matter was found in any of the stomachs, and the animal food was
distributed among a comparatively few elements. Bugs (Hemiptera)

are the largest item, and amount to nearly 36 percent. Caterpillars

and grasshoppers stand next, with 17 and 16 percent, respectively.

It is interesting to note that about three times as many grasshop-

pers are fed to the young as are eaten by the adults. Wasps and ants

amount to a little more than 6 percent, and are the smallest item.

Spiders appear to the extent of a little over 11 percent. Beetles,

however, constitute the most interesting item of the food. They
were eaten to an average extent of somewhat more than 11 percent,

and were nearly all ladybirds (Coccinellidse) contained in the stom-

achs of five individuals of a brood of six. The amount in each

stomach varied from 15 to 65 percent of the contents, and averaged

29 percent of each of the six birds. It is a question ^\'hich is the more

surprising, that this brood had eaten so many coccinellids, or that

the others had eaten so fevc. Only three other stomachs contained

any of these beetles and those were all adults. The house wren does

not exhibit any special proclivities for ladybirds, and it would seem

probable that in this case either other food was wanting or these

beetles were specially abundant.

In addition to the examination of stomachs, observations were made

upon the feeding of nestling wrens. A nest situated in the porch of

the house of Mr. W. O. Emerson, at Haywards, Cal., was observed

for one-hour periods from soon after the young were hatched until

they were nearly ready to fly. The nest was watched at various times

of day, so as to include as nearly as possible all hours of daylight.

During the first two periods the male aided in feeding the young,

but afterwards was not seen, and the whole care of the young de-

volved upon the mother. The number of young probably was not

fewer than six. Following are the results in tabular form

:
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As Avill be noticed, the whole time of observation covered a period

of thirteen days, although the nest was not watched every day. In

all the nest was watched for twelve hours, and the total number of

times that food was brought to the young was 234, or an average of

19.V times per hour. The young were fed as early as 5 o'clock in the

morning and as late as 7 in the evening, thus making for the parent

birds a working day of fourteen hours. Only a little plain arithmetic

is necessary to show very nearly the number of insects destroyed by

this family in a single day.

These observations Avere made with watch in hand and the time of

each feeding noted. In many cases the parent bird was away in

search of food onl}- half a minute. Once there was a heavy mist

nearly all day, when the mothei- wren was hard pressed to find food

for the ever-gaping mouths of her young. No flying insects were

abroad, and the supply of caterpillars from the immediate vicinity

had been exhausted. In this extremity the mother turned her atten-

tion to sijiders and was seen to visit the interior of a summer house,

also to investigate a pile of flower pots and tubs and to plunge into

and under an evergreen hedge in search of something that would

answer for food. As the nest was watched at very short range, it was

often ])ossible to determine the nature of the food brought by the

parent. AA^hen the nestlings were very young, it consisted almost

entirely of small green caterpillars, commonly called " canker-worms.'

Later this was varied by tipulid flics (daddy-long-legs), small moths,

and spiders. Some of the insects brought were not determinable,

probably flies and wasps.
SI M.MAin .

From the abo^e sketch of the food of the house wren it will be seen

that there is ])niriically only one item to which ex('eption can be taken,

namely, the coccinellid beetles, or Lulybuiis. Rut thi> record is so

meager that it is not safe to draw general conclusions. It is probable

that a more exteiisi\'e iuAesI ig;\tion of the food of the California bird

will show that it is entitled to the same high economic rank as its

eastern relative.

^VF,S[EP:^, r.iARSH v. ren.

{Tctraatodytc:^ polujtrLi subspp.

)

The marsh wren, as its name indicates, is a resident of swamps

and marshy grounds. At first thought ils food might not appear to

lie. of any et'ononiic impoi'tance, but in^'estigation shows that it does

not differ from that of the orchard wrens as nUich as one might infer

ivinn difference of habitat. Only M stomaclis of this species have

been obtained for examination. A\niile this number is not sufficient

as a basis for final judgment, it suffices to show how closely the food

of this species resembles that of its congeners.
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Vegetable food.—But little vegetable food was found in the stom-

ach of the marsh wren, and the precise value of most of that was not
determinable. A few seeds of sedge and one of amaranth were all

that were identified. The total amount was a trifle over 2 percent.

Animal food.—Beetles, wasps, ants, bugs, caterpillars, and a few
miscellaneous insects, with some spiders and snails, make up the

bill of fare. As with the Bewick and the house wren, bugs are the

largest item, but do not quite equal the quajitit.y eaten by those indus-

trious bug-hunters. While the Bewick eats these insects to the extent

of 31 percent of its food, the marsh Avren eats them only to the amount
of 29 percent. In this respect tliere seems to be little difference

between the bird that gets its food from trees and the one that feeds

among the tules and sedges. The families represented are those of

the assassin-bugs, damsel-bugs, leaf-bugs, stink-bugs, leaf-hoppers,

and tree-hoppers, most of which are usually found on trees—in fact,

one is forced to the conclusion that the marsh wren must at times

forage upon trees or shrubs. Scales were found in one stomach,

which is another point of resemblance between the diet of this bird

and that of the habitual tree inhabiters.

In the marsh wren's food caterpillars and chrysalids rank next to

bugs in importance. They amount to about 17 percent of the whole,

and appear in the food of every month. Cocoons of tineid moths

were contained in a number of stomachs, another indication that the

birds visit trees.

Beetles constitute 16 percent of the food. AA'hile a number of the

commoner families are represented, the terrestrial forms are rather

more prominent than in the food of the arboreal wrens. xV few cara-

bids and a number of coccinellids together make up '1 percent of the

food, and were the only useful insects eaten, unless the assassin-biigs

are reckoned as such. As these feed on other insects they must of

course do some good. Ants and wasps amount to about 8 percent

of the food, and most of them Avere eaten during the fall months.

Flies, grasshoppers, dragon-flies, and a few insect remains not fur-

ther identified make up over 11 jjerrent '>f the food. They ^^ ere

eaten very irregularly. Spid&is constitute iGmerhat mor'? than 5

percent, and, as usual, are very regularly eaten, but in small num-

bers. Srilall moUusks (snaik; were eaten by quite a number of birds.

and 1 stomach contained 11 specimens.

SUMMARY.

This brief review of the food of the marsh wren, while not abso-

lutely conclusive, is sufficiently near the truth to prove that the bird

is to be ranked among our eminently useful species. Of some birds it

has been said that their peculiar merit lies in the fact that they

reside in orchards and cultivated ground and hence destroy insect
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pests in the very places where their mischief is done. This can not

be asserted of the marsh wren, but it must be remembered that many

harmful species of insects breed and live in marshes and waste places

as well as in grainfields and orchards, so that the birds which

destroy them on wild lands are removing the source of supply from

which are recruited the hosts that infest the farm.

CACTUS WREN.

(Heleodptes brmmeioapilltix. )

(PI. IV.)

The cactus wren is so exclusively a bird of the desert and waste

places that its food may be thought to have little, if any, economic

interest. It is not safe to assume, however, that the bird will never

affect the interests of agriculture because it does not do so at present.

Moreover, its food habits have a scientific interest which justifies a

brief review. A number of the birds whose stomachs have been

examined for this Avork were taken near orchards and grainfields,

and there can be little doubt that, Avith the spread of cultivation, the

species will adapt itself to a someAvhat different environment and

become of economic importance. We find, in fact, that its food is

made up of practically the same orders and families of insects that

compose the diet of birds living on agricultural lands, but the relative

proportions differ widely, and in most cases the species are probably

different.

Only 41 stomachs of the cactus Avren were available for examina-

tion. They Avere taken in the region from Los Angeles to San Ber-

nardino, and from July to January, inclusive. They contained about

83 percent of animal matter to 17 of A^egetable.

Anim.al food.—Beetles and Hymenoptera, the latter ants and

Avasps, Avere the tAvo most important items of the animal food. Each

made up about 27 percent of the total. The beetles belong to several

families, but Aveevils, or snout-beetles, Avere the most noticeable, and

amount to somewhat more than 10 jjercent. One stomach contained

11 of these insects and another 10, while others held fcAver. Only

one species, Rhit_/tips!s e-ffmcta, wiis idenliliei:!. Five of these Avere in

1 stomach. I'h'^ other be<^tles beJone; to in'Tr common families.

Coccinellid:, ^vsra found m 1 atoniach and. carrion beetks in. 3.

They Avere the only insects noted that can be considered as useful.

Hymenoptera are represented by many ants and a few wasps. These

are just the insects which the cactus Avren might be expected to find,

for dry land and sunshine arc the conditions Avhich favor these crea-

tures. Grasshoppers amount to a little moro than 15 percent. This
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is the only wren that eats these insects to any considerable extent

except as nestlings.

Bugs (Hemiptera) amount to only a little more than 5 percent of

the food, ^^'hich is the smallest quantity eaten by any of the wren

family. This item, hoirever, contains one unexpected element—that

is, black scales (Saissetia). These appeared in 6 stomachs, and must

have been obtained from trees or shrubs, possibly from fruit trees.

In any case their destruction is a welcome service. Caterpillars and

their allies (Lepidoptera) were eaten to the extent of a little more

than 5 percent. Among them were many cocoons of tineid moths,

indicating again that the cactus wren obtains some of its food from

trees and shrubs. A few unidentifiable insects and spiders amount

to somewhat more than 3 percent. This is the smallest record for

spiders of any of the wren family, which is much given to eating

these creatures, finding them in crannies in rocks, stumps, and other

places. A few of the long bones of a tree frog were found in I

stomach.

VegetoMe food.—Seventeen percent of vegetable matter was found

in the stomachs of this bird. This is the largest percentage found

in the stomachs of any species of wren yet examined. The vege-

table food of the cactus wren consists of fruit pulp and weed seeds.

The former amounts to nearly 13 percent, but in all cases where

identification was possible consisted of wild species. Of these, only

3 were fully identified—cactus (Opuntia), elderberry (Sambucus),

and Cascara (Rhamnus), the last only in 1 stomach. Nothing

was found to indicate that cultivated varieties had been eaten.

Seeds, which amount to 4 percent, are those of the poison oak (Rhus),

and a nonpoisonous species, with filaree (Erodium) and Amisinckia,

most of them useless plants or worse.

SUMMARY.

From this brief inspection of the cactus wren's food it is seen that

it contains but little that is useful to man, while the great bulk is

made up of elements that are, or Avould be, harmful if present on

cultivated lands. The bird thus sustains the good reputation of

the rest of its family.

OTHEE WRENS.

Some half a dozen stomachs each of the western winter wren {OTbior-

chilus hiemalis pacificus) and dotted canyon wren {Gatherpes mexi-

canus punctulatus) and the rock wren (Salpinctes ohsoletus) have

been examined. This number is entirely too small to serve for

specific statements in regard to their food except that it may be said

9379—No. 30—OT 5
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that it corresponds closely to that of the other species of the family

discussed in foregoing pages.

From this somewhat limited investigation of the food of the

California wrens several points may be regarded as established:

(1) That these wrens are essentially insectivorous; (2) .that an over-

whelming majority of the insects composing their food are harmful

species; (3) that the quantity of vegetable food eaten is so small as

to have no economic importance.

CALIFORNIA CKEEPER.

{Gerthia familiaris occidentalis.)

Only 7 stomachs of the California creeper were available for

examination, but they confirm the good opinion observers have

formed of the habits of this bird. Like the titmice and nuthatches,

the creeper is an indefatigable forager on the trunks and branches

of trees, and the food it obtains there is of the same nature—that is,

small beetles (many of them weevils), wasps, ants, bugs, caterpillars,

and a few spiders. Of the Y- stomachs examined, only 1 contained

vegetable food, and this had only 19 percent of seed, too much digested

for identification.

While the creeper is not systematically classed with the nuthatches

and titmice, its food habits closely ally it to these birds and to the

wrens, and whatever good is tiue of them applies with equal force

to the creeper.

NUTHATCHES AND TITMICE.

( Paridae.

)

Few families of birds contain so many absolutely harmless and

thoroughly useful spocies as that of the nuthatches and titmice. All

of the American species are small, and several are so minute that the

larger species of humming birds exceed them in size. In colors they

are neither brilliant nor showy, black, white, brown, and gray being

the predominant tints of their plumage. In manners and voice they

arc equally unobtrusive, and so little do their movements attract atten-

tion that one may be surrounded by them in the forest before he is

conscious of their presence. More than forty species and subspecies

of the titmouse family reside within the limits of the United States;

of wliich some fifteen live in California.

From an economic standpoint the titmice are the reverse of insig-

nificant. Tlicy arc essentially inhabitants of trees and shrubs, and

obtain almost their entire living from them. Their food consists

lai'gcly of small insects and their eggs and larva^ and, as the individ-

uals of most of the spci-ics are numerous and spend all the daylight

hours searching foi- food, it follows that the number of harmful
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creatures they destroy is beyond calculation. As conservators of
forest and orchards there are few birds that compare with them.
The insects they destroy are largely those that feed upon the leaves,

blossoms, and fruit of trees, with some that bore into the wood or

burrow under the bark, thereby injuring or .killing the tree itself.

On the other hand, they do not prey upon fruit, grain, or other prod-
uct of husbandry. The small amount of vegetable matter they eat

consists principally of small galls, whose destruction is a benefit, with
a few seeds and a little wild fruit.

PYGMY NUTHATCH.

(Hitta pygmwa.)

The nuthatches are small, inconspicuous birds that live upon trees

imd for the most part remain in forests or groves, though not rarely

visiting the orchard. While allied to titmice they form a fairly well-

defined group and can be easily distinguished from titmice proper.

As gymnasts they probably lead the avian world. After watching
their movements one might suppose that nature had quite exempted
them from the operation of the laws of gravity, as they move up or

down a tree with equal facilitj', or along the underside of a horizontal

branch where they inspect a promising knot hole or cranny, appar-

cntlj'- without the least idea rhat they are upside down. The food

ihey obtain from trees is of the same general character as that of the

rest of the titmouse family.

Unfortunately only a few stomachs of these birds are at hand for

examination—enough, however, to give a general idea of the diet.

The pygmy nuthatch is the smallest of the group, but as a

destroyer of noxious insects it is far from insignificant. Only 31

stomachs of this feathered midget are available for examination, but

the number is sufficient to bring out some strong points of the bird's

diet. The relative proportions of animal and vegetable food, as indi-

cated by the contents of these stomachs, are approximately 83 percent

of the former to 17 percent of the latter.

Animal food.—The largest item of animal food is Hymenoptera,
composed mostly of wasps, with a few ants. They amount to about

38 percent of the whole. Next in order are Hemiptera, aggregating

23 percent. A large proportion of these belong to the family Cer-

copidse, commonly known as spittle-insects, from the fact that they

develop inside of a froth-like substance resembling saliva produced
in summer upon grass and various plants and trees. While none

of these insects have yet become pests, there can be no doubt that

collectively they do considerable harm to plants, as sometimes they

are very abundant and subsist entirely upon their sap.
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In this connection peculiar interest attaches to the contents of 20

stoniachs of the pygmy nuthatch from the pine woods of Pacific

Grove, near Monterey, June 24 to July 13. Eighteen of these

stomachs contained remains of Cercopidfc, and six were filled with

them. The average for the 18 stomachs is a little more than TG per-

cent of all the food. They were not identified specifically, but

undoubtedly arc one of the several species known to feed upon the

pine. Beetles of various families form about 12 percent of the food.

There were many weevils, or snout-beetles, in the stomachs, and some

coccinellids, which were the only useful insects found. They amount

to !).6 pei'cent, which is the largest record for any bird yet examined,

except the vireos; but as this percentage is based upon the examina-

tion of so few stomachs, it can not be considered as wholly reliable.

Caterjoillars amount to 8 percent, and Avith a few spiders (1 percent)

account for the rest of the animal food.

Vegetable food.—The vegetalile portion is made up almost entirely

of seeds, of which a majority are those of conifers, as was to be

expected from the habits of the bird.

Two other species of nuthatches, the slender-billed {Sitta c.

ac'iileata) and the red-breasted {Sitfii caiKidensiH) occur in California.

A few s-tomachs of each ha'S'e been examined and the contents found

to agree substantially with the foregoing.

SUMJrAKY.

In conclusion, it may be said that, like other genera of the Paridae,

nuthatches are eminently useful birds. They do not prey upon culti-

vated crops, eat but few useful insects, and probably are among our

most efficient conservators of the forest and of the orchard.

PLAIN TIT.

{BaoIoiiJtuN iiioiiiahia.)

(Plate V.)

The plain tit, like tlie rest of its family, is cjuiet and unobtrusive,

attracting little notice by its Aciice aiul movements, and probably is

the most modestly dressed of them all. AMiile it seems to prefer to

hunt on oaks, it does not neglect fruit trees, and often may be seen

flitting about the orchard.

The general chai'actcr of its food is the same as that of other small

arl)()i'cal species. The relative proportions consumed, however,

difl'er somcwiiat. from those taken by other members of the family-

The plain tit eats a greater proportion of vegetable food than any

other titmouse so far as l<;nown, and, what is more remarkable, a

larger ]«irt- of this consists of the pulp of fruit.
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The following brief account of the food of this bird can be con-

sidered only preliminary, as but Y6 stomachs were available for exam-
ination. These, however, are distributed through the year, so tViat

every month is represented by at least three. While these results may
be modified by future investigation, they probably aiford a fair

general idea of the yearly food of the species.

Animal food.—Unlike most of the titmice, the plain tit eats less

animal than vegetable food, the proportion being i?> percent of animal

to 57 of vegetable. Examination of a greater number of stomachs

may modify these figures but probably will not reverse them. The
animal food is quite evenly divided among a number of elements, but,

as with the bush tit, bugs (Hemiptera) appear to be the favorite,

mostly eaten during the summer months. These amount to 12

percent of the food. This is a little more than one-fourth of the

amount of Hemiptera eaten by the bush tit. The black olive scale is

a prominent element of this part of the diet, and forms nearly 5 of

the 12 percent. In the month of August nine stomachs '\Aere taken,

and 34 percent of their contents consisted of these scales, while one

stomach was filled with them. The plain tit probably eats this insect

more or less throughout the year, but the limited number of stomachs

under consideration does not warrant a positive statement. The other

hemipterous food consists of representatives of several families, such

as leaf-hoppers (Jassidse), jumping plant-lice (Psyllidse), tree-hop-

pers (Membracidae), and other remains not identified.

Lepidoptera, represented mostly by caterpillars, are the next

most important ingredient of the food. They amount to nearly 11

percent, and are mostly eaten during the warm months, though one

stomach taken in March was filled with caterpillars and one moth.

Beetles (Coleoptera) are next in importance in the food, of which

they form nearly 7 percent. All are harmful species, but the mem-
bers of one family are especially interesting. The genus Balaninus

is composed of weevils in which the snout attains its greatest length,

and sometimes is as long as the rest of the body. The insects, by

means of this long snout, bore into nuts and acorns, wherein they de-

posit eggs, which hatch grubs that eat the nut. The tit finds these

beetles while foraging upon the oaks. One stomach contained the

remains of 13 of them, another 11, a third 8, and a fourth 7, while

others contained fewer. The plain tit feeds upon mast to some extent,

and it is interesting to note that some of the stomachs which held

remains of Balaninus contained acorn meat also, showing that the

birds found the one while foraging for the other.

Hymenoptera in the shape of ants amount to nearly 4 percent,

while M'asps make up the total of this order to about 6 percent.
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Other insects aggregate a little more than 5 percent. Tipulid flies

(daddy-long-legs) were found in several stomachs, as were grass-

hojDpers also. One stomach contained the remains of 13 of the latter,

a remarkable number for so small a bird, but the bulk was not great,

and they were probably the debris of several meals. Spiders are

a very constant article of food, but do not appear in great numbers,

as the average for the year is somewhat less than 1 percent.

Vegetable food.—In the vegetable food of the plain tit, fruit

amounts to nearly 32 percent. Fruit is a rather surprising item of

the food of this bird, /is no one, so far as the writer can learn, has

ever accused it of destroying fruit. The quantity is three times as

much as is eaten by the linnet, and is another illustration of the fact

that in estimating the status of a species the number of individuals

as well as the amount eaten by each individual must be considered.

The fruit consumed appears to be of the larger cultivated varieties,

as no seeds of wild berries were found.

Cherries were identified in a number of stomachs, and pulp of the

larger fruits was abundant. As considerable of this was contained

in stomachs taken in the late fall and winter months, it is evident

that it Avas refuse left on the tree and of no value. Not onh^ does the

plain tit eat fruit, but to some extent it indulges also in grain. Oats

were found in a number of stomachs and constituted nearW 30 per-

cent of the contents of two stomachs taken in January. Grain is

probably not eaten to any considerable extent, however, as the amount

for the year is but little over 1.5 percent, and oats was the only variety

identified. Leaf galls, seeds of poison oak, weed seeds, unidentifiable

matter and rubbish make up the remainder, 24 percent, of the vege-

table food. Xone of these are of much economic importance, except

that the distribution of poison-oak seed is a nuisance.

suM^rARV.

From this somewhat imperfect review of the food of the plain tit

it is evident that in its present numbers it is useful. The insects it

cats are i^ractically all harmful and the scales exceedingly so. ]More-

over, its liabit of forai^ing in trees enables it to cajoture some of the

worst enemies of fruit and renders its work in this direction invidu-

able. On tJie other hand, it eats quite a large percentage of fruit,

most of Avhich ap])ears to be of cultivated varieties, and should the

bird e\er become as abundant as the linnet now is it would undoubt-

edly be a pest. This coutingeiicy, lui^ever, is extremely unlikely.

CIIMSTNUT-SIDED dllCKADEE.

(Pniiis nifcficciifi snbspp.)

While this bird at iii-eseu( inhabits mountain regions rather than

orchards, still it may not be out of place to give a short digest of our
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knowledge of its food. Fifty-seven stomachs were available foi'

examination, and these were taken in every month of the year,

except- March, April, and May. The food consisted of nearly 6.5

percent of animal matter and 35 of vegetable.

Animal food.—Caterpillars constitute 18 percent of the animal

portion. They were found in nearly every month in which stomachs

were taken, there being a fairly good percentage even in January and

December. The greatest amount, 53 percent, was eaten in August.

Hemiptera, consisting of leaf-hoppers, tree-hoppers, and olive and

other scales, constitute the most important item of food, and amount

to about 25 percent. These were found in all except two winter

months. Wasps were eaten to the extent of 13 percent of the food,

but no ants were found. Beetles amount to less than 2 percent of

the food, but nearly all are noxious ; weevils appeared in one stomach.

Flies and grasshoppers are conspicuous by their absence, and not

even a trace of one was discovered. Spiders are a very constant ele-

ment of the food of nearly all the titmice. In that of the chestnut-

side thej^ amount to nearly 7 percent for the year, though in August

they constitute nearly 16 percent.

Vegetable food.—The vegetable portion of the food consists of

fruit pulp 8 percent, seeds nearly 20 percent, and miscellaneous mat-

ter 7 percent. Fruit pulp was found only in a few stomachs taken in

the fall and winter and was probably waste fruit. The seeds eaten

were mostly those of coniferous trees, as was to be expected of a bird

which spends so much of its life in evergreen forests. The miscel-

laneous items of the vegetable food are leaf galls, bits of moss, and

rubbish.

SUMMARY.

The above sketch of the chestnut-sided chickadee, while very

imperfect, suffices to show the general character of its food. A few

stomachs also of the mountain chickadee {Punis gamheli) have been

examined and the contents found to agree in a general way with the

food of others of the group.

W^EEN TIT.

{Chamara fanciata subspp.)

This modest, secretive bird, like the eastern chat, is more often

heard than seen. At present it does not often live in orchards and gar-

dens, and when it visits these it sticks closely to hedges and the denser

parts of the shrubbery. In general it keeps to its original abiding

places in the dense chaparral of canyons and hillsides. So long as it

is confined chiefly to these situations its food habits will never be of
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more than secondary importance, but as cultivation spreads the bird

will be forced more and more to reside in cultivated districts.

The number of stomachs available for examination is 165, and as

they represent every month except July they afford a fair idea of the

salient features of the bird's yearly food. Of this 52 percent h
animal matter, insects and spiders, and 48 jaercent of various vegetable

substances.

Animal food.—The most important item of the animal food con-

sists of ants and wasj^s (Hymenoptera), which amount to 23 percent

of the whole. This is in strong contrast to the bush tit, whose diet

contains scarcely any of these insects. About half of the Hymenop-
tera are ants. This is exactly what might be expected of a bird of

such terrestrial habits and one so given to lurking under bushes and

about decayed logs and rubbish. The other insects of this order

are small wasps. Beetles, collectively, the next most important item

of food, amount to about 10 percent. The only useful species iden-

tified were a few ladybirds (CoccinellidEe), and a separate account of

these was kept in order to estimate the harm done by their destruc-

tion. The result shows that the diet of the wren tit contains less than

1 percent of these useful beetles. The remaining beetles belong to

various families, all of them harmful to vegetation. Caterpillars

constitute a little less than 8 percent of the food, and are a verj' con-

•stant element of the diet. Thej' appear to be eaten at all sea.sons, but

in the early summer they amount to about one-fourth of the food.

Quite a number of cocoons of tineid moths also were present in the

food.

Bugs (TIemiptera) are eaten to the extent of about 7 percent of the

animal diet. In this respect the Avren tit differs from the bush tit,

over 44 percent of whose food is made up of these noxious insects.

In one particular, however, the two birds are alike; scales (Coccidoe)

are prominent in the food of both. The black olive scale (Saissetia

oh'w) and the greedy scale (Axpidiotiin r<ip(/,r) were identified in the

stomachs of both birds, and many not specifically identified were

found. The scales were probably obtained from orchards, as it is

not likely that (lii-st' insecls ha^e spread to wild plants and forest

(I'ces. jVs scales ai'c (o be had at all seasons they are a constant

element of the food of tits. The remaining animal food, less than

T) jjcrcent, is composed ol' various insecls and some spiders. One

sidiiiacli coutainetl the legs of a grasshopper and another the remains

of a wood-crickel. These are ilie oidy orthoplerous remains in any

stomacii. Flies (I)iptera) were ealeu \-ery sparingly. Spiders ap-

IH'ared in a great many stomachs but noi in large numbers. They

amount to a little less than 2 percent of the food. In one stomach

were found 2() mites, connnonly parasitic on beetles and other insects.

Their hosts had probably been eaten by the tit.
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Vegetable food.—The vegetable contingent of the food, 48 percent,

is made up of various substances, but may be arranged in three cate-

gories—fruit, poison-oak seeds, and other vegetable matter. Fruit,

identified by seeds, pulp, and skins, amounts to a little more than 20

percent of the whole food. Few direct complaints, however, have been

lodged against the Avren tit on the score of damaging fruit, and yet

this record is nearly twice that of the linnet—the bird against which

the heaviest charges are made by the orchardist. The reason for

this difference is probably not far to seek. There are undoubtedly

a hundred linnets in California to one wren tit. This again illus-

trates the point before made, that the mischief done by birds usually

results from a superabundance of the individuals of a particular

species, all uniting simultaneously to attack some particular j^roduct.

Moreover, the fruit consumed by the wren tit consists largely of wild

varieties—such as elder berries (Sambucus), snow berries (Symphori-

carpos), coffee berries (Ehamnus), twinberries {Lonicera iiipohi-

crata), and others of a similar character. Seeds of blackberries or

raspberries (Rubus) were found in a few stomachs, but these may
have been either Avild or cultivated.

As the seeds of poison oak {Rhus diversiloha) occurred in many
stomachs a separate account of them was kept. From August to

February, inclusive, they form a constant and important element of

the diet. For these seven months they constitute more than one-

fourth of the food, and the average for the year is over 16 percent.

It seems natural enough that the wren tit should eat these seeds, as

they are abundant and easily accessible. The fact is to be deplored,

however, as they are not destroyed in the stomach, but either pass

through or are regurgitated in condition to germinate. The seeds

apparently are eaten for the sake of the rather thin layer of dry white

pulp that surrounds them. No doubt this is very nutritious, as in

winter poison-oak seeds are a common article of diet for many species

of birds. The rest of the vegetable- food, over 11 percent, is made up

of a few weed seeds, leaf galls, and rubbish. None of it has special

economic significance.

FOOD or YOUNG.

Among the stomachs examined were those of a brood of 5 nest-

lings about two weeks old, and therefore nearly ready to leave the

nest. The results are of interest as showing that the wren tit fol-

lows the usual rule and feeds its young entirely on animal food.

The largest item is caterpillars, which amount to 63 percent of the

contents. Spiders, with their cocoons and eggs, are next in import-

ance, with 1."').6 percent. Bugs, mostly leaf-hoppers, form 12.2 per-

cent. Beetles of the May-beetle family, with a trace of eggshell,
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make up the remainder, 9.2 percent. One can not fail to notice the

soft nature of most of this food provided for the young. The beetles

are the only excejDtion, and these were the smallest item.

SUMMARY.

In summing up it is evident that so far as its natural food is con-

cerned the wren tit does little or no harm, as coccinellid beetles, the

only really useful insects it eats, are consumed ver}' sparingly. Its

vegetable diet presents two points for criticism. It eats a moderate

amount of fruit, and were the bird as abundant as the linnet the harm
it would do in orchards would perhaps more than counterbalance the

good. The wren tit, however, naturally is a denizen of dense shrub-

bery, and as this is cleared away for farms and orchards the species

is likely to diminish in numbers rather than increase, unless its habits

radically change. The consumption of the seeds of poison oak is an

unfortunate habit, since it aids in the dissemination of this poisonous

plant, already too common and widespread. All things considered,

the wren tit for the present is to be classed as beneficial.

CALIFORNIA BtTSTI TIT.

(Psaltripanifi miiihiiiis ((diforiiieits.)

(Frontispiece.)

The bush tit is one of the smallest species of the family, and

although its name implies that it is partial to bushes, it more often

is seen in large oaks and 'frequently on the tops of the highest trees.

It shows the same indifference to the presence of man as the rest of

the family, and frequently may be observed scrambling over orchard

trees in search of its favorite food and paying no attention to the

observer. That it does not prey upon fruit to an appreciable degree

appears from the fact that less than 1 percent of its food for the year

consists of fruit. Insects that live on trees, however, constitute

four-fifths of its food, and most of these are harmful.

In the investigation of (he food of this bird 353 stomachs Avere

examined. They were collected in every month of the year, although

.\pril is re]jresented liy but a single one and March by only six. The
greatei- numl)er were taken during the growing months, Avhen fruit

and grain abound, and the fad that in these months the bird ate

almost none of these products speaks volumes in its favor. The first

analysis of the food of the year gives nearly 81 percent animal mat-

ifv, ((nri\H>^v(\ entirely of insects and spiders, to 19 percent of vege-

table. As the bush tit inhabits the same range during the year,

monthly variations in the kind and proportions of food are only
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such as seasonal changes necessitate, and as these do not largely

affect insects, which constitute the great bulk of the bush tit's food, it

follows that the variation in diet from one month to another is not

great. The smallest quantity of animal food was in March, when
it amounted to 53 percent, but the percentage was almost exactly the

same for November. One stomach taken in April contained nothing

but insects and spiders, and 11 collected in June contained no vege-

table food. Probably examination of a greater number collected in

these months would result differently. A^Taile the material available

for the present investigation is not so extensive as could be desired, it

is suiRcient to indicate beyond reasonable doubt that the relative pro-

portions of animal and vegetable food in the diet of the bush tit vary

little from season to season.

Animal food.—The largest item in the insect portion of this bird's

food consists of bugs (Hemiptera), which amount to over 44 percent

of the whole. The gnatcatchers are the only birds yet investigated

whose diet is made up so largely of this order of insects. Moreover,

the particular families of Hemiptera so extensively eaten by the bush

tit are the two that are most destructive to the interests of horticul-

ture—namely, the plant-lice (Aphididse), and bark-lice, or scales

(Coccidse) . The last amounts to nearly 19 percent of the year's food,

and are eaten in every month. The greater number are consumed in

July, 46 percent ; June follows second in rank, when they constitute

33 percent of the food of that month. The large black olive scale

(Saissetia olece) was identified in 44 stomachs, but other species also

were found. The question is often asked. Does any bird feed upon

the San Jose scale ? "While the writer is not prepared to gi^'e a posi-

tive affirmative answer from direct evidence, there can be no reason-

able doubt that this insect is often eaten by birds. It must be borne

in mind, however, that the so-called San Jose scale is one of the

smaller species, and its distinctive characters are so minute that after'

it has been taken into a bird's stomach, mixed with other food, and

more or less digested, it is impossible to determine its identity. It

is easy to ascertain that a pasty mass in a bird's stomach is composed

of scales partly digested, but to identify the species is quite another

matter. The olive scale and others of its genus, on the other hand,

are so large and their shells are of such structure that they can often

be identified, at least generically, even from fragments.

While the San Jose scale was not positively determined, another

species of the same genus, the greedy scale (Asjndiotns rapax), was

found in 4 stomachs, and scales not specifically identified were found

in 113. Of a total of 353 stomachs, 158 held scales; several were

entirely filled with them, and in quite a number upwards of 90 per-

cent of their contents consisted of these insects. No other family of

insects was identified in so many stomachs. As it is certain that the
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food conlainecl in a bird's stomach at a given time is only a fraction

of the daily consumption, we may infer that not many days pass in

the life of a bush tit when it does not eat a considerable number of

scales.

Before leaving the subject it may be well to add a few words on

the economic relations of scale-insects in order that the value of the

work done by the bush tit may be fully appreciated. Mr. Marlatt

says:

The most destructive insect enemies of fruits in California are undoubtedly

the scale insects, few if any other insects, aside from tlie grape Phylloxera, at

all approaching them in this respect. Of these, the ones of greatest moment
and in the control of which vast sums of money are expended are the black

scale, the red scale, and the San Jose scale. For the olive and citrus plants

the black scale is the most important, and for the deciduous plants the San

Jose scale takes similar rank.o

"Wlien the immense number of bush tits and other birds in Califor-

nia that eat scale insects is considered, it becomes evident that the

aggregate of these pests annually destroyed by them must be enor-

mous. It may be urged that despite the attacks of birds, scales have

caused, and still are causing, much damage to fruit trees, and that the

work of birds alone is inadequate to save the trees from destruction.

This is undoubtedly true, but it must be remembered that the bird.s

are confronted with abnormal conditions. The great and rapid

development of the fruit-growing industry on the Pacific coast and

the simultaneous and widespread introduction of several new species

of scales resulted in a sudden increase of these pests, while their ene-

mies, the birds, enjoyed no such opportunities for increase. In time,

no doubt, an equilibrium would have been reached, and birds would

have played an important part in establishing this by exerting a con-

stant and steady check upon the increase of scales. Unaided, how-

ever, their numbers are too few to coj^e witli the insects which, under

favorable conditions of climate and environment and unmolested by

other natural insect enemies, multiply to countless myriads.

The remaining portion of the heniipterous food of the bush tit,

over 31 per (!ent, is made up of plant-lice, tree-hoppers (Membracidse),

leaf-hopjK'rs (Jassidie), some jumping plant-lice (Psyllidie), and a

considerabk' number of false chinch bugs {Xi/sh/s a jujtistatus), with

a few bicc-hngs (Tingitida'). Of (he plant-lice little need be said.

As ])ests to \-('getation their reputation is world-wide. No part of a

plant is free from attack. They infest leaves, trunk, and roots, and

some of their legions of s])ecies prey upon nearly every kind of land

plant. They are a frequent element of the food of the tit, but as their

"Insect control in ("alifornia, by C. L. Marlatt, U. S. Dept. of Agriculture,

Yearbook, ISilU, p. Ii20.
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bodies are of the softest texture specific identification is not possible.

Many of them, however, were determined to be of the species com-
monly called ' woolly aphides,' as their bodies are covered with a

white cottony or woolly substance. Aphides were identified in 30

.stomachs, but it is probable that they were contained in more, as a

pasty mass that could only be called ' hemipterous remains ' was of

frequent occurrence. Leaf-hoppers were found in many stomachs,

and appear to be favorite food. Tree-hoppers also are eaten to a con-

siderable extent, and as their bodies are hard, like those of beetles,

they are more easily recognized than plant-lice. The jumping plant-

lice were found in a few stomachs, but ^^^-ere rather difficult to dis-

tinguish in the conglomeration of plant-lice and other soft-bodied

insects. False chinch bugs were found in a number of stomachs
from the southern part of the State. These, perhaps, were the best

preserved of any of the insects, for in most cases they could be dis-

tinguished individually. Over 50 Avere taken from one stomach.

Next to the bug family, the favorite food of the bush tits seems to

be beetles. They constitute somewhat over 10 percent of the year's

food and attain tlieir maximum in September, when they amount to

a little more than 27 percent of the food. The fewest were taken in

December—less than 1 percent—but in all the other months they were

found to a moderate extent except in the one stomach taken in April,

which contained none. Among them were species of the ladybug

family (Coccinellidae), which are useful insects, as they are mostly

carnivorous and feed largely upon plant-lice. In order to ascertain

just how much harm the tit does in devouring ladybugs, a separate

account.was kept, and it was found that the total amount eaten dur-

ing the year was 2.4 percent of the whole food. Most of these insects

were eaten in September and October, when the consumption

amounted to 11 and 6 percent, respectively. These are the only

decidedly useful insects eaten by the bush tit, and in view of their

small number the subject may be dismissed without further com-

ment. The other beetles taken were largely small leaf-beetles (Chrys-

omelidse), all of which are harmful. "With them were some small

weevils (Ehynchophora), which feed upon seeds and other parts of

plants, with a few scolytids that burrow under the bark of trees to

their great injury.

Butterflies and moths (Lepidoptera), most of them in the larval

form (caterpillars), are next to beetles in importance in the food of

the bush tit. They are, however, far from being such favorite food

as bugs. The total is a little more than 16 percent. They are fairly

evenly distributed through the year, though in spring and early sum-

mer they are consumed to a somewhat larger extent than in fall and

winter. The greatest consumption was in May, when they aggregated
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nearly 69 percent. Lepidoptera in the adult form do not as a rule

constitute an important part of the diet of birds, but, with the excep-

tion of the flycatchers, the titmice perhaps eat the most. The greater

number consumed by these insects, however, are eaten as larvaj—cat-

erpillars. A few, howevei', are eaten in the pupa state, and here the

bush tit has a good record. In a number of stomachs were remains

of the pupae of the codling moth, one of the worst pests to the apple

industry. This insect is protected from the attacks of birds by its

peculiar mode of life. It passes the larval stage inside the apple.

The adult moth flies mostly by night and hides during the day.

When the larva is full grown it leaves the apple and seeks a place of

concealment, svich as a crevice in the bark of the tree, a crack in the

trunk, or among rubbish on the ground, where it changes to a chrys-

alis. It is in this stage that the insect is most vulnerable to the

attacks of birds, and as the whole family of titmice get most of their

.food by searching in just such places as those used for concealment by

the larva, it is not surprising that they find and devour many of them.

The cocoons of certain tineid moths are a very constant, though not

large, component of the food of the bush tit. The larvae of many of

the Tineina are leaf-miners, and therefore injurious when attacking

economic plants.

Strangely enovigh, wasps and ants (Hymenoptera) are nearly absent

from the food of this bird. The total amount for the year is less

than 1^ percent. In view of the fact that ants are always crawling

over the trunks and branches of trees, the very places where the tits

feed, it seems strange that so few of them are eaten. Moreover,

plant-lice always have ants in attendance upon them, and when tits

eat so many jolant-lice it is rather remarkable that they should not

take some of the ants also, as do the smaller woodpeckers, whose food

habits are in many respects so similar. In 353 stomachs only two

ants were identified, one in the adult and one in the pupal stage, and

these Avere in separate stomachs. In 17 other stomachs a few frag-

ments of what probably were small wasps were found, which make up

the total of the hymenopterous diet of the bush tit.

The remaining animal food of this bird, about 8 percent, is com-

posed of various insects, such as a few flies, a few bits of grasshoppers,

insects' eggs not further identified, Avith a considerable number of

spiders. That the tits should not eat grasshoppers is not surprising,

as these insects do not commonly infest trees where the birds feed,

and as a rule, they are rather lai'go game for such small birds. The

great bulk of llie 8 jjcrcent, however, consists of spiders, Avhich con-

stitute a constant item of food in every month. Quite a number of

pscudoscorpioiis also were found in the stoniaclis, but, owing to their

minute size, the percentage is not very noticeable.
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Vegetable food.—The vegetable food of the bush tit may be consid-

ered under two categories—fruit and miscellaneous matter. Fruit in

some form was found in stomachs taken in the months from August

to November, inclusive. The average amount eaten in those four

months was a little less than 1 percent. It is represented in the

stomachs by pulp and skins, which have not been further identified.

The miscellaneous vegetable matter is composed of a few seeds, gran-

ules of poison oak {Rhus dioersilo'ba), leaf galls, and rubbish. The
seeds of poison oak are eaten by many birds, and so are distributed

about the country, but, as a rule, they are too large to be swallowed

by the tit, which contents itself with pecking off the wax surrounding

the seed. This is identified in the stomachs by certain woody gran-

ules. A large portion of the vegetable food consists of small galls,

apparently from leaves. They are eaten when first developed, when

young and tender. As each of these probably contained an egg

or grub, it is questionable if they should not be classed as animal

food. The remainder of the vegetable matter is of such a nature that

the only term which really describes it is ' rubbish.' It is probable

that it is mostly taken accidentally along with other food, and perhaps

should not be considered in the food category.

FOOD OF NESTLINGS.

Among the 353 stomachs of the bush tits whose food has been

discussed was one brood of eight nestlings about ten days old. As

these are the only nestlings collected, their food would merit atten-

tion, but examination shows it to be of unusual interest. The vege-

table matter in these stomachs was only three-fourths of 1 percent

and consisted of one seed and some rubbish. The animal matter

comprised, approximately : Beetles 2, wasps 2, bugs 8, caterpillars and

pupee 80, and spiders 7 percent. The point of greatest interest,

however, lies in the fact that every one of these stomachs contained

pupffi of the codling moth, distributed as follows: Two stomachs

contained 2 each, two contained 3 each, one contained 4, one 7, one 9,

and one 11, making 41 in all, or an average of over 5 to each. The

oak tree in which these birds were found was in a belt of timber

along a creek, and just across the stream was a considerable area of

neglected orchard. It is evident that the parent birds used this

orchard as a foraging ground and did their best toward remedying

the neglect of the owner. As with nestling birds feeding and diges-

tion are almost continuous during the hours of daylight it follows

that the above record would be several times repeated during a day's

feeding. There were probably not less than a dozen nests of the

bush tit (several were seen) along the border of this orchard, and

if, as is probable, the occupants all did as good work as the ones
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recorded it is evident that the birds must exert a powerful restrictive

influence upon the increase of the codling moth, as well as other

insects.

SUMMARY.

In a resume of the food of the bush tit the most prominent points

to be considered are the fact that four-fifths of its diet consists of

insects and spiders, nearly all of which are harmful ; that more than

half of its animal food is limited to a single order of insects, Hemip-

tei'a ; that it eats the particular families of this order which contain

the worst of insect pests ; that the vegetable contingent of the food is

made up almost entirely of substances of no economic value. It is

doubtful if more efficient checks upon the increase of many species

of forest and orchard insects can be found than the titmice and other

closely related species. Bush tits, therefore, are a valuable asset to

the State of California and should be protected and encouraged in

every possible way.

Following is a list of insects identified in the stomachs of bush tits

:

COLEOPTERA.

Crcpirlodcrn helj-inrs.

Diariins aiiratiis.

Orthopenis sp.

Corticaria. scin.i iik.

Key III I) Ks marginicollix.

Scymnus paJleim.

Xi-yiiiniis iiaiiim.

Xiitoxiis (ilaiiicilrr.

Aiitliiciis sp.

Apioii vcHpertiiiuin.

Di'piiyii im ijhis'tin w.s'.

HEMIPTEBA.

Xysiii-i angiistatufi.

Oeocorifi biillatiix.

i^iiissetin olecv.

Aspiiliotiix rapax.

Oarpocapsa pomnnella.

LEPIDOPTERA.

The following families of Hemiptera were identified:

Tingitidii'. I'syllula'.

< lapsidtp. C'occidii?.

Aleinbracidn'. Apbidiiiw.

.Tassidfe.

KINGLETS.

Kinglets, like gnatcatchers and titmice, are small, active birds and

spend most of their lives on trees. So nearly do the feeding habits of

these (Iiminn1i\e arboreal species resemble each other that in winter

it is not unusual to see companies of titmice, kinglets, creepers, and

nuthatches all together, engaged in the same unending search for
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food. When one notices how thoroughly each tree is inspected by
dozens of pairs of keen, prying eyes, he is surprised that any insects or

their eggs should survive to produce broods.

EUBY-CROWNED KINGLET.

{Regtilus calendula.)

The ruby-crowned kinglet is known in California principally as a

winter resident, though in some of the high mountains it remains

through the summer and breeds. Its small size would prevent it

from doing appreciable injury to fruit or grain were any to be had
when it is in the fruit and grain raising regions.

As might be inferred from field observations, its diet consists

almost entirely of insects and their eggs, and the number it destroys

is beyond computation.

In investigating the food of the kinglet 294 stomachs were exam-

ined, all taken in California from September to April, inclusive.

Only 1 stomach was collected in September, 5 in March, and 5 in

April. The other included months are fairly Avell represented. The
food consisted of 94 percent of animal matter and 6 percent of vege-

table. It was made up of insects, spiders, and i^seudoscorpions

—

minute creatures resembling microscopic lobsters—fruit, weed seeds,

etc.

Animal food.—The animal food is quite eventy distributed through

the season. The greatest amount, 100 percent, appeared in the first

and last two months, and the least, 79 percent, in January. Hyme-
noptera, in the shape of wasps, and a few ants appear to be the

favorite food, as they aggregate over 32 percent of the whole. The
stomach taken in September contained none of them, but in every

other month they are fairly well represented, and with but little

variation until March, when there is a sudden increase, which con-

tinues in April. This is undoubtedly due to the increased numbers of

these insects following the return of Avarm, dry weather, for the order

is noted for its fondness for warmth and sunshine. Adverse criti-

cism may be made upon this element of the kinglet's diet, as flying

Hymenoptera are useful agents in the fertilization of flowers, and

some species of plants are dependent upon them for the performance

of this important function. The parasitic species of this order also

were found to some extent in the food of the kinglet, and unques-

tionably many of these are decidedly useful.

In the food of the kinglet, bugs (Hemiptera) are next in impor-

tance. They constitute nearly 26 percent of the diet, and are found

in greatest quantity in the first months of the bird's winter stay, in

September and October, but gradually decrease till spring.

9379—No. 30—07 6
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The following families of Hemiptera were recognized in the stom-

ach contents: Assassin-bugs (Keduviidae), lace-bugs (Tingitidfe),

leaf-bugs (Capsidse), leaf-hoppers (Jassidse), tree-hoppers (Membra-

cidse), jumping plant-lice (Psyllidse), plant-lice (Aphididse), and

scale-insects (Coccidse). Stink-bugs (Pentatomidse), Avhich are the

most universally eaten by birds of any Hemiptera, are entirely want-

ing. Evidently it was not lack of 0]Dportunity that
.
prevented the

kinglets from eating the last-named insects, for other birds collected

at the same time and place had partaken of them freelj'. From the

human point of view it is not strange that birds should reject them,

for to us their odor is vile and their taste nauseous. It will be

noticed that the Ilemiptera selected by the kinglet are mostly species

of small size, but happily they are the very ones that are the most

harmful to the interests of man. The tree-hoppers, the leaf-hoppers,

and the jumping plant-lice, when abundant, are pests, and often do

great harm to trees and smaller plants, while the plant-lice and scale-

insects are the worst scourges of the fruit grower—in fact, the preva-

lence of the latter has almost risen to the magnitude of a national

peril. As has been before pointed out, it is these small and seemingly

insignificant birds that most successfully attack and hold in check

these insidious foes of horticidture.

Beetles of various families and species were eaten bj^ the kinglet to

the extent of 13 percent of the season's food. They belong to species

that are more or less harmful, with the exception of a number of

ladybirds (CV)ccinellida3) , which from their habit of feeding on plaut-

lice are eminently useful. The damage done by the destruction of

these useful beetles, however, is small, since they aggregate less

than a percent of the whole food. Singularly, nearly all were in

stomachs obtained in February. In this month 8 percent of these

beetles were eaten, while in no other month was so much as 2 percent

taken. Another curious fact is that almost all of these belong to the

genus Scymnus, which is made up of minute black creatures which

one might think Avould pass unnoticed by birds. On the contrary,

the small and insignificant individuals of this genus appear to be

eaten much oftener than the larger and more showy species. ^Vhile

the eating of hidybugs by kinglets or other birds is to be deplored,

it must be acknowledged that little harm is done so long as the num-

liei-s destroyed are as moderate as the above figures imply.

Of the harmful beetles eaten the weevils are perhaps the most

interesting. One stomach contained 20 individuals, which seems

a largo meal in view of the size of the bird. Many of the Aveevils

belong to the family of engravers (Scolytidaj), which live under the

bark of trees and ai'c forest pests. Another beetle found in many

stomachs is Nota.ruN dlamcfhv^ an insect that lives on trees, but which

does no harm so far as known. One stomach contained the remains of
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100 individuals of this species. Other beetles were found belonging
to about a dozen families, all more or less injurious.

Lepidoptera, both larvse (caterpillars) and adult forms (moths
and butterflies) constitute only a small portion of the kinglet's diet.

They were eaten sparingly in every month but one, but in all aggre-
gate only 3 percent of the whole. While a feAv caterpillars were eaten,
most of the lepidopterous food consisted of the minute cocoons of
tineid moths, a family of immense size, wide distribution, and destruc-

tive habits. They are largely leaf-miners, and do much damage to

the foliage of fruit and other trees. They are so small that even the
little Icinglet can eat a great. many of them at a meal. In only 2
stomachs was anything found that resembled a grasshopper, and in

both the quantity was small and the identification doubtful. Flies

(Diptera) constitute nearly 17 percent of the diet, but are very une-
venly distributed. The greatest amount in one month was in Janu-
ary, 35 percent, all of which was in 7 stomachs collected in the same
place within three days. These 7 stomachs contained an average of

96 percent of dipterous remains. Tlie birds evidently found a

gathering of flies, probably dormant, and filled themselves almost
exclusively with them. Another series of 4, taken at the same place

in February, also had eaten flies to the extent of over 80 percent of

the food. Spiders and pseudoscorpions amount to nearly '1 percent

of the food, and are taken quite regularly through the season, though
the greater number were eaten in October. These last are curious

minute creatures, the various sjjecies of which live under stones, on
the bark of trees, and in old books.

Vegetable food.—The vegetable food of the kinglets niaj^ be dis-

cussed under three heads—fruit, weed seeds, and miscellaneous vege-

table matter. Fruit amounts to less than 1 percent of the food, prin-

cipally elderberries (Sambucus). AYeed seeds are present to the

extent of a little more than one-tenth of 1 percent, and may therefore

be dismissed without further comment. In the miscellaneous vege-

table food two items include nearly the whole—seeds of poison oak

and leaf galls—which together amount to somewhat more than 4

percent. The eating of the seeds of poison oak is not a commendable
habit in any bird, for the seeds are not destroyed, but after the wax
on the outside is digested are either passed through the intestine or

disgorged, and so these harmful plants are disseminated. In many
of the stomachs certain small round bodies were found that were

diagnosed as ' leaf galls.' They appear to be galls in the early stage

and are eaten while small and tender.

SUMMARY.

The foregoing discussion of the food of the ruby-crowned kinglet

serves to confirm popular opinion with regard to this bird. As its
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food consists so largely of insects and as these include so small a per-

centage of useful kinds, the kinglet must be classed as one of the

most beneficial of birds. To the horticulturist it is especially valu-

able, as nearly all of its food is obtained from trees. With respect to

the persistency with which it forages among trees, it differs conspicu-

ously from such aboreal species as leave the trees in midsummer to

feed upon grasshoppers.

WESTERN (iOLDEN-CROWX KINGLET.

(Hcinilus sainip<i uliracriix.)

Another kinglet, the western golden-crown, occurs sparingly in

winter in some jDarts of California. Only 9 stomachs have been

examined, but these in the nature of their contents are so similar to

those of the ruby-crown that statements apjolicable to the latter are

almost certain to apply as well to this species. No vegetable matter

was found in any of the 9 stomachs, and the insects belong to the

same orders and were taken in essentially the same proportions as by

the other species.

Following is a list of beetles which were identified in the stomachs

of the two kinglets:

CaccinelJa t. i-ulifoiuicii. ApJioiliiin niilifroiis.

Adulia frii/idii. Diticliiis tiiiratiis.

Sci/iiiiiiix iiiiJhiiH. Ciypiddilcni licl.riiics.

Ki-i/iiiinix iichiildniin. Hpitri-r iinrriihi.

Jfcspcrohtniiis (ihhrcridliif:. Xnlo.rtiK iihiiiiviUr.

('(irticiiriu prnigiiirit. Aiitliiviia iiilidiiliis.

Tlirosciis sp/'/rcH.s. Aiiioii rvxpcrtiii mil.

Li.slnis i.iilcrruiihiK. I'ltyophtlKiriis /iiibiiiciiiiiK.

l>eet!('s were identilied as belonging to the following families:

Staiiliylinidy. Scarabtcidir.

("occiiielliila'. C'ln'.vs(iiiu'li(la\

.Moiiotoiiiida'. Tencbi-ionida'.

Lutliridiida'. .Vutliicidir.

Elaterida'. C'urculioiiida\

ThroscidH'. Scolytida\

Tjaiiii).vri(la'. OtlRT Rliynchophora.

Malac'hiidii'.

GNATCATCHEES.

{I'liliiililHii spp.)

(inatciitchcrs are small, aclive birds of modest colors and unob-

trusive notes. AAHiile not conspicuous, they are none the less deserv-

ing of i-cspect and consideration. No complaints have been made

that these busy ci'catures cwr injure fruit or other crops. Their food
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is composed almost exclusively of insects, which they hunt with untir-

ing energy from morning till night. Like the titmice and kinglets,

gnatcatchers are fitted by nature to perform a service wliich larger

species are unable to accomplish. There are hosts of minute insects,

individually insignificant but collectively a pest, that are too small

to be attacked by ordinary birds and are to be combated by man, if at

all, only at great expense. It is to so deal with such pests that they may
not unduly increase that these tiny birds would seem to be especially

designed. Three species of gnatcatchers live within the limits of the

State of California. Two of them, Polioptila plumbea and P cali-

forniea, are confined to the southern part, while the third, P. carnlea

oisciira, occurs locally throughout the State. The material for a

thorough discussion of the food of these birds is unfortunately not at

hand, but there is enough to show conclusively the nature of the

work they are doing, and to enable us to assign them their proper rank

among the friends and helpers of mankind.

The food of the gnatcatchers is remarkably constant in character

throughout the year, varying but little from month to month. It is

probable that these birds have a preference for a certain diet, and

search till they find it.

Only 30 stomachs of P. c. ohscvra and the same number of P cal'i-

fomica have been examined, and their contents were so similar that

they may be treated as from a single species.

Vegetable food.—Of the 60 stomachs three only contained any

vegetable food whatever, and in only one did it amount to a respect-

able percentage. This one held 92 percent of seeds of some species

of Ehus ; another contained 8
" percent of unknown seeds, and the

third a few bits of rubbish, which amounted to only 2 percent of

the whole contents. The total vegetable matter in the 60 stomachs

aggregated less than 2 percent of the entire food.

Animal food.—The remainder of the food, over 98 percent, is made

up of beetles, wasps, bugs, and caterpillars, with a few flies, grass-

hoppers, and spiders. Bugs (Hemiptera) constitute more than half

of the whole food, 64 percent. These belong to the families of stink-

bugs (Pentatomidaj) , shield-bugs (Scutellerida-) , tree-hoppers (Mem-

bracidae), leaf-hoppers (Jassidse), and leaf-bugs (Capsida?), Avith

perhaps traces of several others. In one stomach Avere 20 percent of

black olive scales {Saissetm oleo'). All of these are harmful to trees

and other plants. "Wasps and a few ants (Hymenoptera) are next

in importance as an element of the gnatcatcher's food, and amount

to over 16 percent of the whole. These birds, like the flycatchers,

take much of their prey on the wing, and it is probable that wasps

and small bees are captured in this way. Beetles of several families

were eaten to the extent of over 7 percent of the food, but no decided
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preference for any particular kind is indicated. The only decidedly

useful insects in any of the stomachs were 2 ladybird beetles {Coc-

cinella t. californica) , which had been eaten by P. californica. As

this beetle is very abundant in California it is not surprising that

birds should eat a few of thera. Caterpillars amount to about 5

percent of the diet of the gnatcatchers. Apparently they are not ;i

favorite food. Other insects, such as a few flies and grasshoppers,

with some spiders, aggregate 6 percent, and probably are makeshifts,

eaten when nothing more palatable is at hand.

SUMMARY.

While the foregoing discussion of the food of the gnatcatchers is

based upon a small amount of material, the agreement of the evidence

renders it probable that a much larger quantity Avould not greatly

change the results. This evidence confirms what has long been sus-

pected, that the gnatcatchers are doing a useful work and should be

carefully protected.

KXJSSET-BACK THRUSH.

{HylocicJiJa ustiilatu.)

The russet-back thrush abounds in the region about San Francisco

Bay and other parts of the humid coast belt. It remains in this part

of the State from April to November, inclusive, and then moves

farther south for the winter. Its favorite haunts are the bushes and

trees bordering streams, and in these it nests and rears its young.

While the thrush is very fond of fruit its partialitjr for banks of

streams keeps it from frequenting orchards when they are far from

water. It is most troublesome during the cherry season, at the time

when the young are in the nest. It might be inferred from this that

the nestlings are fed on fruit, but such is not the case to any notice-

able extent. The parent birds eat the fruit themselves, while the

young, as is usual Avith nestlings, are fed mostly upon insects. The

old birds eat some fruit throughout the season, but do not seem to

attract much attention b)' their depredations on prunes and the later

fruits. As the thrush, unlike the linnet, is one of the so-called ' soft-

billed ' birds, its attacks on fruit are limited to the thin-skinned varie-

ties. Probably it can peck holes in ripe cherries; still it is as often

seen on the ground peeking at fallen fruit as attacking the fruit on

(he trees. It thus probably confines its de]n'edations upon the later

fi-uits to such as have already been broken into by linnets or other

stout-billed birds.

Be this as it may, the thrush is an efficient destroyer of insects,

and during (he eiglit months of its sojourn in the fruit region a

little more than half of its food consists of harmful insects. In the
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investigation of this bird's diet 157 stomachs were examined. The
birds came from various points about San Francisco Bay, and on the

coast from Monterey to Santa Cruz, except one migrant which was
taken in the southern part of the State. Only 6 stomachs were
collected in April, 5 in October, and 7 in November. In the remain-

ing four months 139 were taken, and as they are fairly evenly dis-

tributed the results for these months may be looked upon as reason-

ably reliable. Examination of the food shows 52 percent of animal

matter to 48 percent of^.vegetable.

Animal food.—The greatest quantity of animal food was eaten in

the first and last parts of the season—in fact, the six stomachs col-

lected in April contained no trace of vegetable food. The animal

matter decreases in each month up to September, in which month
only 17 percent was eaten. From this month it increases, and ends

with 62 percent in November. Too much reliance should not be

placed upon the latter figures, as they were obtained from entirely

too few stomachs, and are likely to be modified by the examination of

more material. The animal portion of the food is mostly insects and

spiders, with some earthworms and sowbugs (Oniscus).

Useful beetles (Carabidse, Coccinellidse, etc.) amount to less than

3 ]oercent of the food of the year. Most of them are eaten at the

beginning of the season before other insects are common. Other

beetles,- all more or less harmful, constitute 11 percent of the year's

food, and are eaten chiefly the first of the season, decreasing toward

fall but with a slight increase at the end. They are pretty evenly

distributed among the more common families, and no decided prefer-

ence is evident for any. It is probable that the thrush eats any

beetles that come in its way, and does not make special effort to find

a particular kind.

Caterpillars form somewhat more than 8 percent of the food, and

while they are eaten in every month of the thrush's stay, they are

taken much more freely previous to August. During and after that

month they cease to be an important element of the diet. The average

consumption of the first four months of the season is a trifle over 15

percent. Ants and wasps (Hymenoptera), bugs (Hemiptera), flies

(Diptera), and grasshoppers (Orthoptera) are eaten by the thrush,

although little preference is shown for any one of these except for

Hymenoptera in the shape of ants. These are eaten with remarkable

regularity throughout the season, and form about 16 percent of the

food. This is the largest insect element in the food of the thrush,

' and the regularity with which ants are eaten would seem to indicate

that they are highly esteemed and especially sought for.

While these insects do not often make themselves pests by directly

attacking fruits and crops, they aid and abet the work of other insects

in a way which renders them as bad as the worst of those directly
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attacking crops. Their habit of caring for and jsrotecting plant-lice

is too well known to require extended comment. They take possession

also of the empty burrows of wood-boring larvae and extend these

galleries still farther into sound timber. They often throw up

mounds on lawns and in gardens, where it is almost impossible to ex-

terminate them. In houses they frequently are an intolerable nui-

sance, infesting the pantry and spoiling food. The species that arc

not offensive in these various ways are mostly of a neutral character

in their economic relations, and their destruction by birds does

neither good nor harm.

Hymenoptera, other than ants (mostly wasps), bugs, flies, and

grasshoppers, with some spiders, amount altogether to 12 percent of

the year's food, and appear very regularly through the season. Grass-

hoppers, however, are near being conspicuous by their absence, as re-

mains were found in only 4 of the 157 stomachs. This is rather re-

markable for a bird whose habits are so terrestrial as those of the

thrush. The majority of ground-feeding birds and many arboreal

species feed largely upon grasshoppers. In fact, there is no order

of insects for which insectivorous birds in general show such a decided

preference. The spiders eaten by the thrush belong largely to the

order Phalangida, commonly knoAvn as 'harvest men' or 'daddy-

long-legs.'

Vegetable food.—The vegetable food of the thrush consists prac-

tically of fruit either wild or cultivated. A few weed seeds were

found in several stomachs, but they amount to only a trace. It is

l^robable that the greatest harm clone by this bird is to the cherry

crop, though undoubtedly it eats the later fruits to some extent. In

May and June tlie fruit eaten reaches 41 and 38 percent, respectively,

and this probably represents the greatest injury which the bird does,

as most of the fruit was the pulp and skins of cherries. From June

onward seeds of blackberries and raspberries (Rubus) were fre-

quently found in stomachs, but as these berries are both wild and cul-

tivated it is impossible to tell how much camo from gardens. One

stomach taken in early June contained seeds of the twin berry {Loni-

cer/i. iHiu/litcnita). Seeds of the elderberry (Sambucus) were abun-

dant in stomachs taken in the late summer and fall, and indicate that

this fruit constitutes a \'ory considerable portion of the vegetable diet

of the thrush at that season. Besides these were seeds of the pepper

tree, of Solanuni (a weed), and one stomach contained fruit of the

coffee berry {RfuiDiiniht rdllfornicd). A fcAv seeds of poison oak were

found in two or tliroe stomachs. The greatest amount of fruit was

eaten in SeiDtember, and reaches a total of over 80. percent, but as the

number of stomachs is not as great as could be desired the result can

scai-('('ly be considered final. Moreover, a large part of this Avas wild

fruit.
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Among the stomachs examined were those of 25 nestlings taken in
June and July. Their approximate ages and dates of capture are
given in the following table

:

Brood
No.
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but more than four-fifths of the whole was contained in the stomachs

of broods 7 and 8. The average percentage for these two broods was

over 22 percent, or about three times that of the whole. Again,

Hemiptera, in the stomachs of broods Nos. 1 to 7, inclusive, amount

to an average of less than 4 percent, but in brood No. 8 the average

per stomach is over 53 percent of the food. Spiders were found in

nearly evei-y stomach of broods 1 to 4, while the other four broods

contained very few. These facts indicate that birds exercise com-

paratively little choice as to the exact nature of their food, but take

that which is nearest to hand. AVith a brood of hungry young inces-

santly clamoring for supplies little opportunity is afforded the busy

parents to select iDrecisely the kind of insects best adapted to the

wants of the young. Nature teaches that insect food and not vege-

table is needed and the gaping mouths are filled with the nearest

obtainable supply.

In addition to the examination of stomachs of nestling thrushes

field observations were made on the feeding of the j'oung by the par-

ent birds. Two nests of this s^Decies in the town of Hayward, Cal.,

were observed during several days in June and July, 1901. Each
nest was watched for two one-hour periods on as many days as pos-

sible, and the number of times that the young were fed Avas carefully

noted.

It may be said, to begin with, that the stomachs of young birds are

kept constantly full during the hours of daylight.

Nest No. 1 was situated on a tree on the bank of a small creek on

the edge of an orchard. When first observed, there were three young

in the nest, apparently about five days old. This nest was watched

for one hour from 0.40 a. ni. on June 30, and the young were fed

six times, but, as both jsarent birds came to the nest once with food

in their beaks and went away without feeding the young, it is prob-

able that they were, not ({uite satisfied as to the intentions of the

observer. At 4.25 p. m. of the same day another hour was spent in

watching the nest, and the young were fed 11 times. On July 1,

beginning at 8.30 a. m., 7 feedings occurred in one hour. This nest

was not again watched until July 3_at 8.40 a. m., when the young

were fed 8 times (luring the hour. In the afternoon of the same day,

beginniug at 3 o'clock-, 12 feedhigs were observed in one hour. The

last observation of this nest was made on July 5, beginning at 9 a. m.

In an hour !'.'> visits with food were noted. In the case of this brood

there were 57 feedings in six hours, or an average of 9^ feedings per

hf)ur. As thei-e were three young, each one must have been fed a lit-

tle more than three times ])er hour.

Nest No. 2 also contained three young, but they were only about

2 days old when first visited. The first observation was on June 30,
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at 3.20 p. m., and the following hour the young were fed 8 times,

and as the weather was cold the mother bird spent a number of min-

utes on the nest warming the nestlings. On July 1 another hour was
spent in watching the nest, beginning at 9.30 a. m., and only 4 feed-

ings were observed. It was, however, a cold, windy morning, and
one or other of the parent birds remained on the nest all the time,

leaving only when the mate brought food and took its turn brooding.

The necessity for keeping the nestlings warm evidently prevented the

parents from feeding them as often as customary. On the morning
of July 3, although the weather was still rather cool, the birds

seemed to be making up for the scanty feeding of the previous days,

for they were observed to feed the young 15 times in an hour, begin-

ning at 9.40 a. m., although they still took turns in warming the

young for a few minutes at a time. In the afternoon of the same day,

beginning at 4 o'clock, 8 feedings were noted in an hour. On July 5,

beginning at 10 a. m., the parents were seen to feed the nestlings no

fewer than 18 times, although one of them spent several minutes

upon the nest three times during the hour. In the afternoon of that

day 11 feedings were noted, in the hour beginning at 3.30, and 3

times one of the parents brooded the young," remaining once for six

minutes. The next observation on this nest was made on July 6,

during the hour from 7.50 a. m., and 12 feedings were noted. On
July 7 the last observation was made, beginning at 3.20 p. m., and 11

feedings were noted. In this case there were 87 feedings in eight

hours, or an average of nearly 11 per hour.

Considering both nests together, as each had the same number of

young, we have 144 feedings in fourteen hours. Now at this time of

year there are just about fourteen hours of available daylight, so that

144 feedings may be considered as an average day's work for a pair

of parent birds, and as signifying the destruction of at least 144

insects, probably several times that number. Each of the three

young must have been fed 48 times, which means that each stomach

was filled to its full capacity several times during the day, another

illustration of the fact that the digestion and assimilation of birds,

especially of young ones, is constant and very rapid. This is further

shown by the fact that when attempts have been made to raise young

birds the experiments in most cases have failed because the nestlmgs

were not fed often enough and actually starved to death. Young

birds thrive best when fed a small quantity of food at short intervals

rather than greater quantities at longer periods.

SUMMARY.

From the foregoing it appears that although this thrush eats con-

siderable fr,uit it is not a pest to the fruit grower. Cherries seem to
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be the only kind eaten to any considerable extent, and in the later

summer ^vild fruit forms a large part of its vegetable diet. This

thrush does not aid in the destruction of the seeds of noxious weeds.

In its insect diet the russet-back thrush is almost wholly beneficial,

as it eats but few predaceous beetles or other useful insects. As

young thrushes are fed almost exclusively upon insects, and as they

eat almost continuously from morning till night, they must destroy

an enormous number of these harmful creatures. From our present

knowledge of its food and general habits, the russet-back thrush must

be considered as one of our positively beneficial birds.

HERMIT THRUSH.

{Hi/Iocielila guttata.)

The hermit thrush occurs in the valley and foothill parts of Cali-

fornia only as a winter visitant. Thus it can destroy no fruit, except

perhaps olives, and thus far no complaints have been made against

the species in this respect. Although the bird has not yet attracted

attention by de23redations upon fruit, it may be well, nevertheless,

to glance at its food habits as indicated by the contents of 68 stomachs.

These were mostly taken in or about the Bay region, while a few

came from the southern part of the State. Examination of the con-

tents of these stomachs shows animal matter to the extent of 56

percent and vegetable 44 percent. The proportion of the' two

elements varies little in the different months.

Animal food.—Hymenoptera, mostly ants, constitute the largest

item of the insect food. They amount to 24 percent, and appear to

be eaten regularly in every month. This record is better than that

of the russet-back. Caterpillars come next in importance, and form

10 percent of the food. They seem to be eaten rather more freely

in February and March than in other months, though they are taken

at all times of year. Predatory beetles (Carabidtv) are noticeable by

their absence, as only a few remains of them ajjpear. Beetles of other

families, all harmful sjx'cies, form 11 percent of the food. Weevils,

-or snout-beetles (Rhynchophora), constitute more than two-thirds

of these, which woidd seem to indicate that they are a favorite food.

When we consider that the carabids live on the ground, and are the

most abundant and most e:isily obtained of any of the common

beetles, and note liow few of them the hermit thrush eats, while on

the other hand it cats many snout-beetles, which, living to a great

extent on trees, arc genei-ally much moi'e difficult to find, we are

forced to the conclusion that the latter are a preferred food, and that

tliey arc, purposely sought for. Other insects, with some spiders and

a few miscellaneous articles of diet (Oniscus), amount to about 12
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percent. As in the case of the russet-back thrush, one stomach of the

hermit contained the bones of a salamander.

Vegetable food.—The vegetable food is made up of two principal

components—fruit and seeds. The former amounts to 29 percent

of the whole, and is composed of wild species, or of old fruit left on
trees and vines. A few stomachs contained seeds of raspberries,

which, of course, must have been old, dried-up fruit. Seeds of the

pepper tree and mistletoe Avere the most abundant and, with some
unidentifiable pulp and skins, make up the complement of fruit. The
hermit thrush eats more seeds than the russet-back, but does not

stand high as a weed destroyer. Seeds of all kinds amount to 14

percent of the food, but only a few are usually reckoned as weed seeds.

The most abundant seed was poison oak {Rhus dioersiloha), which
was found in a number of stomachs. While this plant is not usually

classed among weeds, it is really a weed of the worst description,

since it is out of place no matter where it is. It is unfortunate that

birds in eating the seeds of this plant do not destroy them, but only

aid in their dissemination.

SUMMARY.

On the whole, the food of the hermit thrush is remarkably free

from useful products, destruction of which is a loss to mankind. The
worst -that can be said of the bird is that it eats and scatters the seed

of poison oak, but it does not do this to a marked degree.

WESTERN ROBIN.

(Mentht iiiiiinitoriu jiroiiiiiqiiii.)

In most of the valleys of California the robin is a winter resident

only, and would be of little economic importance did it not possess

a voracious appetite, the satisfaction of which occasionally leads to

lamentable results. Of its summer food we know almost nothing,

except what may be inferred from its list of edibles while in the

valleys, and by comparison with the diet of its eastern relative. The
two birds are so nearly alike that jjrobably in the same environment

they Avould eat practically the same things.

In investigating the food of the western robin 71 stomachs were

examined. They were taken in every month from September to

June, inclusive, except May. This number is entirely too small to be

used as a basis for final conclusions, but it suffices to give a hint as to

the differences, if any there be, between the food of the eastern and

western races. Only one stomach was taken in each of the months of

September, October, and June. The others are well distributed

through the remaining months. Discarding returns from the three
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months mentioned, 71 stomachs remain, from which a fairly rehable

idea of the winter food of the robin in California may be obtained.

In the first examination we find 40 percent of animal food to 60

of vegetable. The food of eastern robins for the whole year con-

tains 42 percent of animal matter to 58 percent of vegetable, and

during the six months beginning on November 1 the amounts are:

Animal 35 percent and vegetable 65 percent. If, however, our study

is restricted to the three winter months, Ave find that the eastern robin

eats 18 percent of animal food and 82 percent of vegetable, while

for the same period the western one consumes 22 jDercent animal

and 78 percent vegetable. These comparisons do not indicate essen-

tial differences in the food of the two birds. The western bird eats

more insects during the winter months because on the west coast

insects are more abundant and more easily obtained at that season

than in the East. Confining attention, however, to the six months

beginning with November, the eastern bird eats a greater percentage

of insects. It is almost certain that if the material were at hand to

illustrate the food of the western robin during the remainder of

the year, the bird would be found to eat a much larger percentage

of insects than in the six months covered by this investigation.

Animal food.—Beetles of various families are the largest item of

animal food. The greater number A-\'ere eaten in April, when they

amount to over 54 percent of the whole food for the month. They

were distributed among several families, but the most conspicuous

Avere the snout-beetles, or weevils, which aggregated 25 percent.

This is a favorable showing for the robin, for these beetles are among
the most harmful inset'ts with which the fruit growers and farmers

have to contend. The average percentage of beetles for the whole

six months is about 13 percent of the food. Caterpillars are next in

order of abundance and amount to over 4 percent. The remainder of

the animal food is made up of various insects, of which no order

claims preeminence, and of a few angleworms.

Vegetable food.—The bulk of the vegetable food from November
onward is cultivated fruit. After this month it gradually falls off,

and very little was found in stomachs collected in March and April.

With the exception of olives, the bird can obtain no fruit of value

after the 1st of November, and as olives were not identified in any of

the stomachs it is probable that most of the fruit consumed was

worthless, having been left after the crop was gathered. The follow-

ing fruits were identified : Grains in 5 stomachs, figs in 3, prunes in

2, pear, apple, and blackberries in 1 each. Of wild fruit, pepper ber-

ries were found in 17 stomachs, mistletoe berries in 2, and fruit not

positively identified in 11. Pepper berries evidently are the favorite,

since not only were they found in the greater number of stomachs,

but 1 stomach contained 24 and another 28 of these berries. Two
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stomachs contained wheat and 3 had weed seeds, but dry seeds are evi-

dently not favorite food with the robin.

Destruction of olives.—From the foregoing the robin would not

appear to do much damage, or at least not more than is amply paid

for by the insects it destroys. But, unfortunately, more is to be said

about its food habits, which does not redound so much to its credit.

In certain years when their customary food is scarce, robins appear

in the valleys in immense numbers, and wherever there are olives

they eat them so eagerly and persistently that the loss is often serious

and occasionally disastrous. Sometimes, indeed, it is only by the

most strenuous eiforts, with considerable outlay of labor and money,

that any part of the crop can be saved. Fortvmately, such extensive

damage is not done every year, although here and there the olive

crop may suffer.

There is probably no more striking example of exceptional and

intermittent damage to fruit by birds than an instance which occurred

in the winter of 1900-1901. In that year the olive orchards in

various parts of California were invaded by immense numbers of

robins, which ate the fruit and in some instances destroyed' the whole

crop. In orchards where persistent effort was made to destroy and

drive them away they still ruined from one-fourth to one-half of the

yield. Olive orchards in Santa Clara Valley especially were afflicted.

Mr. Paul IVIasson, who owns two orchards near Saratoga, as quoted

by the San Jose Mercury of January lY, 1901, says:

In my largest orcliarcl of about 500 trees adjoining a larger orchard of about

50 acres on the El Quito farm, which is owned by E. E. Goodrich, are thousands

of robins, which are destroying all the fruit on the trees. About two months

ago I estimated that my trees would yield about 4 tons of olives, but Sunday,

when I visited my orchard, I found the fruit would not be worth picEing.

I killed some of the robins, and upon examination found as many as five or

six whole olives in the crop of each bird. Besides those which the bird had

swallowed whole, many olives are pecked so that they are spoiled for market.

Sunday there were not less than 50,000 robins on my place, and they are equally

as plentiful on El Quito farm.

Mr. Edward E. Goodrich, the owner of El Quito farm and dlive

orchard, quoted by the same authority, says

:

The so-called robin is a destructive pest to an olive orchard. A crop can not

be saved when the migration of the robin corresponds exactly with the maturity

of the olive, as it does this year, except by immediate picking, which is prac-

tically impossible, or by shooting so constantly as to prevent steady consump-

tion. * * * In 1898 my crop was 130 tons, and should have made about

4,000 gallons of oil. Owing to the lack of rain the result was about 2,750 gal-

lons, of the value of $11,000. Now, that crop could have been wiped out in ten

days by robins if they had been here as they were this season and no shooting

had been done. So far as my foreman could estimate, before the birds

descended upon the place, he placed the crop at a probable .3,000 gallons, which

means when sold from $12,000 to ifie.OOO. according to prices, and that would

have been utterly destroyed but for the constant shooting the last ten days.
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As it was, Mr. Goodrich placed his loss on the olive crop through

the devastations of the robins at 25 percent of the whole, or about

$5,000, while his foreman, in an interview with the writer, estimated

the loss at 50 percent. He stated also that robins were so numerous

that he killed 7 in a tree at a single shot.

The San Jose Mercury also states

:

A repi-esentative of the Blercury visited the El Quito olive orchard to see what

the facts were in this matter. He found a force of men picking the fruit as

rapidly as possible, and he also saw thousands upon thousands of robins doing

the same thing. On his way out he occasionally saw a single bird on the fenoe

or in a prune tree, but when he reached El Quito the sky was streaked with

robins flitting about and having a gala time of it. Men were scattered about

through the orchard with guns, and every few minutes the report of one of

these would set the robins to flying, but in an instant tUey would settle down

again and resume their feast.

Hon. Ellwood Cooper, of Santa Barbara, ore of the largest olive

growers on the Pacific coast, in a letter dated January 25, 1901, says

:

The robin is a terrible pest to olives. Tlie birds do not always appear to come

to the coast. My first experience was some fifteen years ago. The olives were

late in ripening. I was as late as March making oil. The robins appeared to come

in by the thousands. My last orchard that year was about one-half mile in length.

The pickers were at one end. I had a man with a gun at the other, but they

would attaclv the middle, and when the gunner would reach them they would

fly to the end he left. This j-ear they have been particularly bad. My boys

reported that the l>irds, mostly robins, picked more olives than they could. The

foreman of the picker.? told me tliat he had knocked from a tree one-quarter of

a sack and went to dinner ; when he returned not an olive was on the ground.

I know that on the ground in one orchard where the rain had caused to fall as

many olives as would fill a bushel basket, in a week not one would be seen. The

roI)ins do not seem to be able to piclc the olives so rapidly fi'om the trees, but

peck at those that are commencing to di'y, knock them to the ground, then get

them. The birds at this writing are in all uiy orchards by the thousands. They

do not appear evorj- year. It has been my theory that the native berries in the

Sierra some years are not in sufficient quantities for food.

In the last sentence Mr. Cooper has probably suggested the true

cause of the troulile. There is a crop of olives every year and the

number of robins fluctuates little, but they rarely attack olives because

usually their nati\i' food abounds. AVhere this fails the hungry

birds shift abcnit until they find a substitute.

SU^[lMARY.

Witli the exception of such sporadic cases as the above, the food

habits of the r()l)iii are for the most part of a beneficial, or at least

harmless, character. In the eastern part of the country very little

daninge by the j'obin is reported, though it is one of the most abundant

species. This is i)robably lai-gcly owing to the plentifulncss of wild

Iruits throughout the season. The trouble in California is that the

robins from an extensive region concentrate into a comparatively
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small area and, finding an abundant supply of palatable food, feed

upon olives to the exclusion of all other food.

Were the hills and canyons of California as well supplied with wild

berries as are the corresponding places in the Appalachian region,

it is doubtful if such devastations of the olive crop would ever occur.

Since failure of the natural food supply of the robin is only occa-

sional and can not be anticipated in advance, no direct safeguards

against the bird's inroads are possible, though the planting of pepper

and other berry-bearing trees about the orchards would materially

aid in protecting the olive crop. The prompt and unsparing use

of the shotgun when the emergency occurs, even though it seems to be

the only practicable method to save the crop, is much to be deprecated,

since the destruction of robins, which in the main are useful birds,

is a loss to the communitJ^

WESTEKM" BLTIEBIBD.

(Sialia mexicaniis occldentalis.)

The western bluebird has the same gentle, quiet demeanor that

characterizes its relative of the Eastern States. It has not yet, per-

haps, become quite so domestic as that species, but still is much in-

clined . to frequent orchards and the vicinity of farm buildings.
.

While the eastern bluebird usually nests either in a hole of an orchard

tree or in the box specially provided for its use, the western species

has not yet fully abandoned its habit of utilizing forest trees as nest-

ing sites, and often may be found in lonely canyons or among the

hills far from the abodes of man. The orchards of California

as yet are hardly old enough to offer many hollow trees as nesting

places of the kind so dear to the heart of our gentle friend. There

is no reasonable doubt that in time the western species will become

as domestic as the eastern one. A nest was found by the writer in a

hollow tree in the home orchard of a ranch, only a few rods from the

house. It contained six young, which would indicate that the bird

is a prolific breeder, in this respect also resembling the eastern

species.

The western bluebird is less migratory than the eastern and does

not entirely desert the United States in winter ; so its good work is

continuous. As insects are active in California in every month the

bird is able to support life even if there is no other food. More-

over, the insects eaten in winter count more in the reduction of these

pests than do those taken after the spring broods are out. Insects

that live through the winter are the stock by which the species is

perpetuated, and the destruction of a few at this time is equivalent

to the death in summer of hundreds or thousands.

9379—No. 30—07 7



98 BIRDS OF CALIFOENIA AFFECTING FKXJIT INDXJSTEY.

The food of the bluebird consists of elements whose consumption

is almost wholly a benefit to the farmer. Four-fifths of it is insects;

only a small portion of these are useful, and these to a limited extent.

In the investigation of the food of the bluebird 187 stomachs were

examined. This number is not so large as could be desired, and,

moreover, was rather irregularly distributed over the year. Onlj^

one stomach was obtained in May, and only one in April, while the

number for several other months are too few. Geographically they

fairly well represent the fruit-growing regions of the State from as

far south as San Bernardino northward to Santa Rosa. The food

found in the stomachs consists of animal matter, 82 percent; vege-

table, 18 percent.

A7vbnal food.—Of the animal portion a little less than 12 percent

consists of predaceous beetles (Carabidse), which are usually reck-

oned as useful. There are, however, many exceptions to this rule,

and since most of the species of this family are wonderfully abun-

dant it is not probable that the bluebird does much harm by eating

them. It is believed, moreover, that this record of Carabidae is above

the normal, for the one bird taken in April had eaten 90 percent of

these beetles, thereby raising the average of the whole. In August,

on the other hand, not one of the five birds examined had eaten a

carabid. Had these months been omitted from the reckoning the

average would have been reduced to about one-third of the present

figure, which is probably much nearer the truth.

Other beetles amount to over 17 percent of the food, a,nd were

distributed among about a dozen families, all of them harmful, except

three or four ladybirds (Coccinellidffi), which are useful.

Caterpillars evidently are a favorite food, and probably are eaten

in every month, though evidence is wanting for April and May.

They amount to over 17 percent of the year's food. Few of these

insects are eaten in spring and early summer, many in fall and winter.

As i^ractically all caterpillars are harmful, this item of diet counts

entirely in the bird's favor.

Grasshopi^ers and crickets, mostly the former, were eaten in every

month except April, but a greater number of stomachs would prob-

ably give a different result. They amount to a little less than 24

percent of the year's food. They appear in the stomachs of western

birds at a somewhat earlier date than in those of eastern species.

In the jVtlantic and Central States, August is preeminently the season

of grasshoppers, and in that month they constitute the principal

ar(i('lc of diet of many species of birds. The western bluebird eats

grasslioppc'i-s in March to the extent of about 11 percent of its food.

In June they amount to over 38 percent, and in July ceach a maximum
of nearly 40 percent, or nearly half of all that it eats. In September

they amount to 40 percent, but decrease rapidly from that time.
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Bees and wasps (Hymenoptera) are not largely eaten by the blue-

bird, and flies scarcely at all, as the aggregate for the year amounts
to only four-tenths of 1 percent.

In the summer bugs (Hemiptera) are eaten to a moderate extent.

The species belong mostly to the family of ' soldier bugs ' (Penta-

tomidse) or, as they are sometimes called, ' stink-bugs,' for they have
a vile odor and when taken into the mouth with a berry are not agree-

able to human taste. The total percentage of wasps, flies, bugs, and a

few other insects is a little less than 10 percent of the whole food.

Spiders are eaten to some extent throughout the year, but never in

great numbers. The greatest number are taken in February, about 6

percent. The total average for the year is 2 percent. One stomach

contained the lingual ribbon of a snail.

Vegetable food.—The bluebird asks practically nothing of man in

the way of vegetable food. It is evident that it is not a lover of seeds,

as is the linnet, and with abundance of them at hand, eats few or none.

In 2 stomachs several small unknown seeds were found, which may
have been swallowed accidentally. Not a kernel of grain had been

eaten. Fruit constitutes nearly the whole vegetable portion of the

food, and was distributed as follows: Elderberries (Sambucus) in 19

stomachs
;
grapes in 12 stomachs, all in the month of October or later

;

blackberries or raspberries (Kubus) identified in 4 stomachs; pepper

fruits in 2 stomachs; figs in 1 and mistletoe berries in 1. Besides

these 9 stomachs contained pulp or skins that could be identified only

as fruit. From this it appears that elderberries are the favorite fruit

of the bluebird. Fortunately these are nearly always to be had in

California. Most of the grapes eaten probably were waste fruit, as

many of them were consumed in December and other winter months.

FOOD OF YOUNG.

Among the stomachs examined were those of several nestlings about

a week old. They were of interest as showing how large a proportion

of animal food is given to the young. In one brood of six the only

vegetable food found was a single piece of plant stem, which was

probably given accidentally with other food, and should properly be

classed as rubbish. The real food consists of grasshoppers and

crickets 90 percent, beetles 3 percent, and the remainder made up of

bugs, caterpillars, and spiders. In another brood of four, grass-

hoppers and crickets constituted 97.5 percent of the food, and 1

stomach contained nothing else. The remains of 11 grasshoppers

were found in one of these stomachs, and 10 grasshoppers, a cricket,

and a beetle in another. The only vegetable matter found in these

4 stomachs was a single seed of Polygonum.

Besides the stomachs of the western bluebird discussed above, 14
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stomachs of the Arctic bluebird (Sialia arctica) were obtained.

They were taken in fall and winter, and, while so small a number is

not sufficient for positive conclusions, it may be said that the- charac-

ter of the food closely resembles that of the other species in the same

months.

The two species eat about the same proportion of animal and vege-

table food; the animal part consists of the same orders of insects,

while the vegetable part is made up of the same varieties of fruit.

In short, it may be said that if there are important differences in the

food habits of the two birds the evidence at hand fails to establish

the fact.

STJJI3IARY.

It seems scarcely necessary to comment on the foregoing statements

with regard to the bluebird's diet in its economic relations. That the

bird is an eminently useful species is so patent that it hardly needs to

be pointed out. "\^Tiatever harm fruit growers have suffered from

birds, none of it can be laid at the door of the bluebird.

List of insects identified in stomachs of bluebirds

:

COLEOPTERA.

CoccineUa t. califoniica. Blapstiiius sulcattis.

Hipiioduiiiia ciiiirergens. Blapstinus pulvcrulentus.

Polycaon .itoiitii. Rhigopsis effiacta.

AplwdiKu riif/ifroijf:. Balaniitus sp.

Blapntiiius (Uldtaiiis. Sitoiies sp.

HEMIPTERA.

Saissetia olra: )^iiic(i diadeina.

HYMENOPTERA.

,l/r.<i.srj/- andrei (ant).

Insects also were identified as belonging to the following families:

COLEOPTERA.

Carabida^'. Ptlni(ln\

Stapliyliiiidip. Scarabisidre.

f'occinellida'. CeraiubycidfP.

Histeridii'. (Mn'ysomelida>.

Elaterida'. Teiiebrionidiie.

Buprcstidii'. nhyucliophora (superfamily).

Lanjjiyi'idie.

I-IEMIPTEKA.

ItfcUiviid.T. CorinielEenida^.

Capsidu'. Se\itellerida\

Lyga'idir. .Tassidsp.

Pejitatomid!i\ Coccidic.

o
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Sir: I have the honor to transmit herewith for pubhcation as

Bulletin No. 34 of the Biological Survey, Part II of the Birds of Cali-

fornia in Relation to the Fruit Industry, by Prof. F. E. L. Beal.

This, the final part of the report, treats of some of the most important

California birds from the standpoint of the orchardist and the farmer.

Careful study of the food habits of birds that frequent orchards and

their vicinity shows that most of the species are beneficial, and that

without their aid the difficulty and expense of raising fruit would be

enormously increased; still a few species under certain circumstances

are harmful and need to be held in check.

Respectfully,

C. Hart Merriam,

Chief, Biological Survey.

Hon. James Wilson,
' Secretary of Agriculture.
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BIRDS OF CALIFORNIA IN RELATION TO THE FRUIT
INDUSTRY-PART II.

INTBODITCTION.

The first part of the report on Birds of California in Relation to the
Fruit Industry was published in 1907. In addition to the linnet or
house finch, which has attracted wide attention and is the subject of

much complaint, 37 other species were discussed. In the present
and concluding part, the food habits of 32 additional species are

treated. Among them "are some of the most important birds of the
State, regarded from the standpoint of the farmer and fruit grower.
The aim has been to collect all data possible op the food of the sev-

eral species, to consider the facts impartially, and to render a just

verdict as to the birds' economic relations.

All the birds whose food habits are discussed have direct relations

with husbandry. It is true that many of them have not been charged
with the destruction or injury of fruit or any other farm products.

Almost all, however, destroy great numbers of harmful insects or

devour seeds of npxious weeds; hence they are important econom-
ically.

A large part of the present report consists of statements concerning

the food actually found in the stomachs of the birds. In this connec-

tion it should be borne in mind that by far the greater number of stom-
achs used in this investigation were collected in the more thickly set-

tled and highly cultivated parts of the State, so that they probably

contain a larger proportion of the products of husbandry than would
a series of stomachs taken at random from all parts of the range of

each species. It goes without saying that fruit and grain can be

eaten only by such birds as have access to those products, while birds

living in uncultivated places must subsist upon the fruits of nature.

Some California birds show a marked preference for oats, but in

this State the presence of oats in a bird's stomach does not necessarily

indicate that cultivated oats have been eaten, for wild oats cover

hundreds of thousands of acres, and in the cultivated areas grow
almost everywhere, affording a supply of food for many birds.

Besides wild oats, the crop of volunteer oats that succeeds the cul-

tivated crop is abundant and is to be found wherever this grain is

7
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grown. In fact, in California the eating of oats can not as a rule be

counted against a bird.

In no State in the Union is an accurate knowledge of the relations

of birds to agriculture more important than in California. Climate

and soil combine to make California an important grain and fruit pro-

ducing State. The acreage already devoted to agriculture is large and

is likely to increase for decades to come, as population increases and

as new cultural methods are developed and irrigation is extended.

Insects that now attract little attention are likely to increase and

become serious pests. Certain birds formerly accustomed to a diet

consisting partly of wild fruits, the supply of which is limited and

likely to become smaller, will probably invade orchards and injure

cultivated fruit. Hence it is worth while for the farmer and orchard-

ist to learn as much as possible of the food of the birds that harbor

near his premises, that he may know how much good each species

does and how much harm, and so be enabled to strike a fair balance.

Some birds, like the swallows, swifts, wrens, and chickadees, are

so strictly insectivorous that they are exceedingly beneficial. All

they require at the hands of man in return for their services is pro-

tection. Others at some time of the year injure crops, though the

damage by many is exceedingly small. Be the loss what it may,

however, if a given species by its insectivorous habits prevents much
greater destruction than it inflicts, the farmer should be willing to

bear the loss for the sake of the greater gain.

Few birds are always and everywhere so seriously destructive that

their extermination can be urged on sound economic principles.

Only four of the species common in California can be regarded as of

doubtful utility: These are the linnet, California jay, Steller jay, and

redbreasted sapsucker. When the known methods of protecting

fruit have been exhausted, or can not be employed profitably, then

a reasonable reduction of the numbers of the offending birds is per-

missible. But the more the food habits of birds are studied the

more evident is the fact that with a normal distribution of species

and a fair supply of natural food, the damage to agricultural products

by birds is small compared with the benefit.

A reasonable way of viewing the relation of birds to the farmer is

to consider birds as servants, employed to destroy weeds and insects.

In return for this service they should be protected, and such as need

it should receive a fair equivalent in the shape of fruit and small

grain. Nothing can be more certain than that, except in a few cases,

any farmer who is willing to pay the toll collected by birds for actual

services rendered will be vastly benefited. In the long run, no part

of the capital invested in farm or orchard is more certain to pay big

interest than the small sum required for the care and protection of

birds.
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CALIFORNIA QUAIL.

(Lophortyx califamicus and vallicola.)

The California quail (see frontispiece) is common and generally

distributed over the State west of the Sierra, except at the higher

altitudes, and is especially abundant in the fruit-raising sections.

Like the bobwhite of the East, this quail never goes far from cover,

and it delights to dwell on unimproved land where trees and chap-
arral alternate with small areas of open ground. In settled regions

it is somewhat domestic in habits and soon becomes accustomed to

living in orchards, gardens, and cultivated grounds. The writer has

seen a female sitting upon her eggs in a garden within 30 feet of a

house, between which and the nest carriages and foot passengers

passed many times each day. In winter a covey frequently feeds

with the farmer's chickens, and if not disturbed will continue to do

so until pairing time.

The natural food of the quail consists of the seeds of that vast

group of plants known as weeds, with a little foliage of the same,

especially in winter, when the leaves are young and tender. Con-

sidering how small is the amount of fruit usually found in the stomach

of this bird, it is a surprise to learn that it sometimes does serious

damage to vineyards. Investigation, however, shows that, as in

most other similar cases, the injury results only when too many
birds gather in a limited area. Nearly all the complaints against

the quail for eating fruit are that it visits vineyards in immense

numbers and eats grapes. When thousands visit a vineyard, even if

only occasionally, and each bird eats or spoils at least, one grape, the

result is disastrous.

Mrs. Florence Merriam Bailey, writii^ of the foothills of San Diego

County, says:

In 1889 quail were so numerous that the dust of the roads was printed with their

tracks, and it was an everyday matter to have them start out of the brush and run

ahead of the horses quite unconcernedly, pattering along in their stiff, prim way,

with their topknots thrown forward over, their beaks. In fact, the quail were so

abundant as to be a pest. For several years great flocks of them came down the

canyons to Major Merriam's vineyard, where they destroyed annually from 20 to 30

tons of fruit. In one season, July to October, 1891, 130 dozen were trapped on his

ranch. The result of this wholesale destruction was manifest when I returned to

the valley in 1894. The birds were then rarely seen on the roads and seldom

flushed in riding about the valley."

Another observer states that he once saw a flock of about a thou-

sand quail eating Zinfandel grapes in a vineyard in the central part

of the State, and another says that in southern CaUfornia he has

seen as many as 5,000 feeding upon Muscat grapes. In the writer's

interviews with California fruit growers, only one mentioned the quail

aAuk, XIII, p. 116, 1896.
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as harmful. His ranch was situated along the hills on the side of a

narrow valley, adjacent to wild grazing land with much chaparral

and forest, among which the quail lived. In this case the annual

loss was estimated at 2 or 3 tons of grapes.

In the laboratory investigation of the food of the California quail

619 stomachs were examined. They were collected in every month

except May, but only one was obtained in March. The other months

are well represented. Animal food, principally insects, amounts to

but 3 percent, and most of this was found in the stomachs of young

birds, mere broodhngs. Vegetable food amounts to 97 percent and

consists mainly of seeds of plants most of which are of noxious or

troublesome species.

Animal food.—Ants appear to be a favorite food. They were found

in 82 stomachs, and were eaten by adults as well as by young. They

amount, however, to less than 1 percent of the whole diet. The rest

of the animal food aggregates a little more than 2 percent and is

distributed as follows: Beetles in 30 stomachs, bugs (Hemiptera) in

38, caterpillars in 11, grasshoppers in 7, flies in 2, spiders in 6, mille-

peds in 1, and snails in 2. The most interesting point in this con-

nection was the stomach of a broodling only 3 or 4 days old. Besides

several adult Hemiptera, some ants, caterpillars, and spiders, and a

few seeds, it contained 280 minute insects, which constituted 76

percent of the stomach's contents, and were identified as an imma-

ture form of a species of scale, PJienacoccus JieliantJii.

In this connection the following extract from a letter dated at Los

Alleles, Calif., October 28, 1908, by Dr. W. G. Chambers, to the

Secretary of Agriculture is interesting:

Last May during the hatching Beason one of my female quail died a week prior to

completing the hatch. An incandescent hght of 8 candlepower was substituted, the

result being 15 baby quail, very wild at first, not uhderstanding human sounds

or language, but finally becoming as docile as pet chickens. They were raised in

my back yard, running at large after the first week.

A number of Marguerite bushes which grow in profusion in the yard were so infested

with black scale that I had decided to uproot them and had postponed doing so, as

the little quail worked so persistently among the branches; upon investigation I

discovered them eating the scale and twittering happily; they would swallow the

fully developed scale and thoroughly clean the branches of all those undeveloped.

The young in the first week of life eat animal matter to the extent

of from 50 to 75 percent of the food, but by the time they are 4

weeks old they take little if any more animal food than the adults.

Vegetable food.—The vegCitable part of the quail's food may be

divided into fruit, grain, seeds, and forage. Fruit appeared in 106

stomachs, and aggregates 2.3 percent of the yearly diet. It was dis-

tributed as follows: Grapes in 7 stomachs, prunes in 9, apple in 3,

Rubus (blackberry or raspberry) in 4, olive in 1, elderberrjr in 21,

snowberry in 8, manzanita in 2, hucldeberry in 11, and rose-haws in 3.
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Pulp and skins, identified as fruit only, were found in 27 stomachs,
and unknown seeds, probably those of some small fruit or berry,

occurred in. 10 stomachs. It is evident that the percentage of any
one of the above is insignificant. Stomach examination throws no
new light upon the quail's grape-eating habits, except to show that

the ravages complained of are exceptional. That fruit does not con-

stitute any important part of the bird's annual food is clearly proved.

Grain was found in 133 stomachs, and constitutes 6.4 percent of

the food. It was distributed as follows: Corn in 14 stomachs, wheat
in 15, oats in 13, barley in 89, and rye in 2. The principal complaints

against the quail on the score of grain eating are that flocks sometimes
visit newly sown fields, and eat large quantities of the seed. Walter
E. Bryant says on this point

:

Two males which I shot one evening, as they were going to roost for the night, after

having been feeding on a newly sown field, contained the following, mainly in the

crop: (a) Two hundred and ten whole grains of barley, 6 pieces of broken barley,

3 grains of 'cheat,' and 1 of wheat, besides a few barley hulls, some clover leaves, and
alfilaria; (b) one hundred and eighty-five whole grains of barley, 5 broken pieces,

4 grains of 'cheat,' and 2 of wheat; also barley hulls, clover, and alfilaria. The flock

numbered nearly or quite 20 birds."

Only one report accuses the bird of eating grain from the harvest

field. Mr. W. T. Craig, of San Francisco, writing to the United

States Department of Agriculture, says

:

I have observed fhe quail enter a field of wheat to the number of thousands, and had

they not been driven away they would have destroyed the whole crop.

Stomach examination does not indicate any month in which grain

is eaten in excess of other food. January shows the highest per-

centage, 12.4, but November is nearly as high, while December,

although between the two, shows less than 3 percent. A little more

than 3 percent was eaten in Febrtiary, and none at all in March and

April, though the newly sown grain would be accessible in one at

least of these months. June and July, the harvest months, show

respectively 4. 1 percent and 10.7 percent. In fact the stomach record

plainly indicates that the quaU does not make special search for grain,

but being naturally a seed eater takes grain when it comes in the way.

The seeds of a multitude of plants which have no apparent useful

function except to increase by their decay the deposit of humus in the

soU constitute the staff of life of the quail. In this particular inves-

tigation they aggregate 62.5 percent of the food of the year. They

appear in stomachs taken in every month and reach a good per-

centage in each, the only months that show much diminution in

quantity being January, February, March, and April, when new

forage partly replaces seeds. The percentage is highest in June, 85.9,

but shows no great falling off from July to December inclusive.

a Zoe, IV, pp. 55-56, 1893-94.
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Seventy-three kinds of seeds were identified, at least generically, and

more than half of them were determined specifically. Many more

were ground up so as to be unrecognizable. The following is a list of

the seeds with the number of stomachs in which each kind occurred:

Poverty weed (Iva axillaris) 3

Gum weed (Grindelia squarrosa) 2

Bur marigold {Bidens Bp.) 17

Sunflower (HelianthusBTp.) 1

Tarweed {Madia sativa) 67

Mayweed {Anthemis cotula) ^ 27

Milk thistle (Silybum marianum) 14

Thistle
(
Cirsium sp.) 5

Blessed thistle (Cnicus benedictus) 1

Bur thistle
(
Centaurea melitensis) 201

Sow thistle (Sonchus asper) 2

Sow thistle {Sonchus oleraceus) 1

Prickly lettuce {Lactuca scariola) 4

California dandelion {Agoseris sp.) 2

Blue vervain
(
Verbena hastata) 22

Stickseed {Echinospermum sp.) 16

Burweed {AmsincJcia tesselata) 11

Ribwort {Plantago lanceolata) 2

Puish ribwort {Plantago purshi) 1

Common plantain {Plantago major) 2

Painted cup {Castilleia sp.) 1

Black nightshade {Solanum nigrum) 10

Dodder {Cuscuta sp.) 3

Morning glory {Convolvulus sp.) 2

Pimpernel {Anagallis sp.) 2

Carrot {Daucus carota) 5

Lupine {Lupinus sp.) 150

Bur cJovqT ( Medicago denticulata) 156

Sweet clover
(
Melilotus alba) 6

Clover {Trifolium sp.) '.
. 75

Deter weed {Lotus glaber) SO

Vetch'
( Vicia sp.) . . . ; 32

Five-finger {Potentilla sp.) 1

Turkey mullein {Eremocarpus setigerus) 168

Sumac {Rhus laurina) 69

Poison oak {Rhus diversiloba) 52

Alfilaria {Erodium cicutarium)\ qq

Alfilaria, {Erodium moschatum))

Carolina geranium {Geranium carolinianum) \ 4™

Common geranium {Geranium dissectum) . .)

Wood sorrel {Oxalis corniculata) 1

Mallow
(
Malva rotundifolia) ,

11

Shepherd's purse {Capsella bursapastoris) 1

Peppergrass {Lepidium sp.) 5

Wild radish {Raphanus sativum) 5

Black mustard {Brassica nigra) 32

Wild turnip {Brassica campesiris) 3

California poppy {Eschscholtzia califmnica) 1

Buttercup {Ranunculus sp.) M
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Water crowfoot (Ranunculus aquatilis) 3

Miner's lettuce (^Montia perfoKata) 26

Red maids (Calandrinia menziesi)
5;;

Pigweed (Chenopodium album) n
Rough pigweed (Amaranthus retroflexus) 77

Com spurry (Spergula arvensis) X

Common chickweed (Stellaria media) 62

Field chickweed ( Cerastium arvense) 2

Sleepy catchfly (Silene antirrhina) 5g

Black bindweed (Polygonum convolvulus) 1

Dotted smartweed (Polygonum punctatum) 2

Common knotweed (Polygonum lapathifolium) 2

Wire grass (Polygonum, aviculare) 55

Curly dock (Rumex crispus) 9

Sorrel (RuTtiex acetosella) 59

Sedge (Carex sp.) 26

Galingale ( Cyperus sp.) 7

Rag grass (Lolium perenne) 56

Soft brome (Bromus hordeaceus) 3

Cheat, or chess (Bromus secalinus) 18

Walk grass (Poa annua) 29

Timothy (Phleum pratense) 1

Bear grass (Stipa setigera) 5

Canary grass (Phalaris caroliniana) 2

Unidentified seeds, mogtly ground up 293

From this list it would appear that bur thistle, lupines, bur clover,

and turkey mullein are the favorite seeds; that the others are not

distasteful is shown by the quantities found in some stomachs. For

instance, mayweed was identified in only 27 stomachs, yet one stom-

ach contained at least 2,000 of these seeds; pigweed (Chenopodium)

ia but 11, yet one contained 1,000. One stomach held 83 kernels of

barley, 592 seeds of geranium, 560 of tarweed, 40 of bur thistle, 48 of

clover, 80 of alfilaria, 704 of timothy, 32 of catchfly, and 5 of snow-

berry, or 2,144 seeds in all. Another contained 1,696 geranium seeds,

14 bur thistle, 24 knotweed, 14 tarweed, 38 biu- clover, 148 alfilaria,

12 ray grass, and 1 unknown seed, and a pod of uncertain origin—in

all 1,944 seeds and a pod. In both cases the contents of the crop is

included with that of the stomach or gizzard. These samples indicate

considerable variety in the quail's diet, even in one meal.

Grass and other forage constitute a little over 25 percent of the

quail's annual food. Forage amounts to less than 1 percent in June,

remains about the same until October, and increases somewhat in

November. In January it becomes important, and it reaches nearly

60 percent of the food for the next four months. The maximum, 85

percent, occurs in March; but this percentage, based on only one

stomach, can not be considered final. Seeds and forage are practically

complementary to each other—that is, as one increases the other de-

creases. June, which shows the least forage, has the largest percentage

of seeds. Leaves of red and of bur clover and of alfilaria were the
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favorite kinds, and in some cases constituted the whole stomach con-

tents. Blades of grass are frequently taken. A few bits of acorn, and

perhaps other nuts, were eaten, but the quantity is insignificant.

SUMMARY.

From the above analysis of the food of the California quail, it is

apparent that under normal conditions the farmer and fruit grower

have nothing to fear from its ravages. When, however, large areas

of chaparral land are cleared and brought under cultivation, it is

natural that the products of garden and vineyard should be eaten to

a greater or less extent by quail, which aboimd in such localities.

On the other hand, its seed-eating record is greatly in its favor.

Usually there is little difficulty in getting rid of a superfluity of game

birds; in fact, in most cases the trouble is to prevent their extermina-

tion. A bird so large, so easily trapped, so valuable as food, and

withal one whose pm-suit affords such excellent sport as the valley

quail, will probably . not become niunerous enough to do serious

damage except locally and under unusual conditions, and then a

reduction of numbers is the easiest and simplest cure. Permits to

trap quail on one's own premises are obtainable in California on

application to the State fish commissioner. After the birds have been

sufficiently reduced, they can be kept within reasonable limits by a

moderate amount of shooting in the proper season.

WOODPECKER FAMILY.

(Picidse.)

Among the useful birds of the State few take higher rank than the

woodpeckers. They are mainly arboreal, and most of them may be

designated as conservators of the forest in the strictest sense. The

larvae of certain species of beetles and moths live either under the

bark or within the solid wood of trees, where they are safe from the

attacks of birds, except such as are furnished by nature with special

tools for digging into wood and bark. In this respect our native

woodpeckers are in general highly favored. The peculiar structure

of their chisel-shaped beak, combined with sharp claws and a stiffened

tail for support, enables them, when they have located their prey,

to drill down to it through several inches of wood and draw it forth

with their tongue. This latter organ, in the more typical species of

the family, is long, cylindrical, and barbed at the tip, being particu-

larly well adapted for prol)ing the burrows of boring insects.

Twenty-one species and subspecies of woodpeckers occur in Cali-

fornia. Of these about half a dozen are sufficiently abundant and

widely distributed to be economically important. The average
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amount of insect food in the stomachs of the six species discussed in

the following pages is 62 percent of the whole contents.

It is unfortunate that the most valuable species of our woodpeckers
are not abundant. In many parts of the country the downy and hairy

woodpeckers are quite rare and, what is worse, appear to be dimin-

ishing in numbers. As they are among the most valuable of our

species, it is worth while to inquire into the cause of their scarcity

and if possible to devise efficient remedies. In most sections these

birds can obtain an abundance of food, and as they are not perse-

cuted, so far as knoAvn, the most probable cause for their scarcity

would appear to be the lack of suitable nesting sites. This is es-

pecially true in the northeastern part of the United States where the

war waged upon the gipsy and brown-tail moths has led to the trim-

ming of aU dead trunks and Mmbs from forests and orchards^ so that

the woodpeckers, which as a rule dig new nesting holes every year, are

left with no places in which to nest. In Germany, after much experi-

mentation, it has been found possible to construct nesting boxes which

the European woodpeckers freely use. There can be no reasonable

doubt that a similar result can be attained in this country. Pending

experiments and as a step in the right direction, it would be well for

orchardists to leave the stubs of dead hmbs on orchard trees as sites

for the nests of woodpeckers. While the woodpecker may use the

nest it excavates only one season, the hole will be available for blue-

birds, wrens, chickadees, and nuthatches in succeeding years. The
experiment of inducing our woodpeckers, especially the downy and

hairy, to build in artificially constructed nesting boxes is well worth

patient and persistent experiment.

HAIRY WOODPECKER.

{Dryobates villosus harrisi and hyloscopus.)

Two subspecies of the hairy woodpecker occur in California, and

between them they occupy nearly the whole State at some time of the

year. Their favorite haunts are open groves and orchards, and as for-

ests disappear and fruit trees increase in number, they wiU probably

more and more inhabit orchards. That the hairy woodpecker is far

from abundant at present is unfortunate, for its food habits make it of

great economic importance. Only 27 stomachs have been examined,

but the dates of collection are well distributed. Seven is the greatest

number taken in any one month (September), and none at aU were

obtained in March, May, August, and October. While this number
is sufficient to afford a general idea of the kind of food the bird prefers,

it does not furnish reliable data as to the relative proportions of the

different constituents.
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Of the contents of the 27 stomachs, 78 percent consisted of animal

matter, nearly all of which was either insects or spiders. The remain-

ing 22 percent was made up of various vegetable substances. In the

relative proportions of animal and vegetable food the California bird

differs somewhat from the eastern subspecies, the diet of which con-

sists of 68 percent of animal matter to 32 of vegetable.

Animal food.—Of the various items in the food of the western

hairy woodpecker, the most important, as well as the largest, is the

larvae of wood-boring beetles (Cerambycidse and Buprestidse). These

aggregate for the year nearly 49 percent of the total. This is a much

greater proportion than is eaten by the eastern subspecies, and is

probably not exceeded by any other bird. Each of several stomachs

contained more than 20 larvse. When the immense damage done by

these borers to forest trees, as well as to orchards, is considered, it is

hardly possible to overestimate the value of this woodpecker's serv-

ices. Moreover, these insects are concealed and protected from the

attacks of all birds except those of tliis family. Most of these insects

are taken in the cooler months, the fewest being eaten in July. One

stomach taken in February contained 70 percent of wood-borers, and

the remainder, or 30 percent, consisted of other harmful beetles.

Two stomachs taken in April contained an average of 76 percent of

these destructive borers and 6 percent of other beetles. Beetles

belonging to various families, nearly all of them harmful, and some

very injurious, amount to over 9 percent of the food.

Ants are usually a favorite article of food with woodpeckers, but

with the California hairy woodpeckers they constitute less than 3

percent of the year's food. This is somewhat surprising, as the

eastern bird eats them to the extent of 17 percent. Other Hymenop-

tera, including wasps, amount to less than 2 percent.

Caterpillars exceed 11 percent, and stand next to beetles in im-

portance. Many .of them are of wood-boring species and evidently

were dug out of trees.

A few miscellaneous insects and some spiders complete the animal

food. Several stomachs contained segments of millepeds, or thou-

sand legs, and one held the remains of one of those bristly creatures

known as jointed spiders (Solpugidse).

Vegetable food.—The vegetable part of the diet may be divided into

fruit, seeds, and miscellaneous substances. Fruit amounts to 6 per-

cent, and consists pf the smaller kinds, probably mostly wild species.

Rubus seeds (raspberry or blackberry), found in several stomachs,

were the only fruits positively identified. Seeds aggregate nearly 12

percent, and all that were determined belonged to coniferous trees.

The miscellaneous part contains a little mast and some cambium,

or inner bark, but is mostly rubbish, such as rotten wood, probably

swallowed accidentally with the beetle larvas.
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SUMMARY.

The above brief review of the food of the hairy woodpecker indicates

that nearly half its yearly food consists of larvae of some of the

most destructive insects known, while this service is not offset by the

destruction of any useful product. The other elements of the bird's

food are either beneficial or neutral. It is unfortunate that the species

is not more abundant on the Pacific coast.

DOWNY WOODPECKER.

{Dryabates pubescens gairdneri and other subspecies.)

To the ordinary observer the downy woodpecker is only a miniature

edition of the hairy, which it resembles in everything but size. It

seems, however, to be far more abundant than its larger relative,

especially in California. It is much more domestic than the hairy,

and frequents orchards and gardens and the vicinity of houses. Its

food consists of the same elements but in different proportions. The

following report is based on an examination of 80 stomachs, taken in

every month of the year. The food consists of 77 percent of animal

matter to 23 of vegetable, thus agreeing closely with the diet of the

hairy.

Animal food.—^The animal food is composed of insects', with a few

spiders. The western downy eats 16 percent of wood-boring larvse,

a little more than the eastern downy, but less than one-third as much

as the hairy woodpecker. Other beetles amount to 13 percent. They

are mostly harmful species, the exception being a few Carabidse, or

predaceous ground beetles.

Ants are eaten to the extent of 12 percent, which is less than half

the quantity taken by the eastern subspecies. While ants may soine-

times subserve a useful purpose, they are for the most part annoying

or noxious. It is well known that they protect and foster plant lice,

and they often injure timber by boring galleries through it, frequently

beginning in the abandoned burrow of a beetle larva. In houses

they are an unmitigated nuisance, and in gardens and lawns are often

equally obnoxious. For these reasons the habitual destruction of

ants by woodpeckers is commendable. Other Hymenoptera amount

to less than 2 percent, and consist of wasps and wild bees.

The largest item in the food of the downy is made up of caterpUlars,

pupae, and a few adult moths. These aggregate a little over 21 per-

cent. Pupae of the codling moth were identified in 4 stomachs and

the larvae m 2, of which one contained 16 entu-e fuU-grown larvae.

Another held the remains of 20 of these pernicious insects. From

investigations during the past few years it appears that bu'ds con-

stitute a most efficient natural check to the spread of this destruc-

tive moth, especially such birds as woodpeckers, titmice, nuthatches,

and creepers, which obtain much of their food from crevices m the

38301—Bull. 34—10 2
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bark of trees. It behooves the orchardist to see that these birds are

carefully protected on his premises and encouraged in every pos-

sible way.

The Hemiptera, or bugs, which appear in the food of the downy

woodpecker are plant lice and scales, with a few other forms. They

amount to 10 percent of the year's food, but all were eaten in the

seven months beginning with March, and averaged 17 percent for each

of these months. Scales were found in 8 stomachs, and in one they

constituted 83 percent of the contents. The black olive scale

(Saissetia olese) was the only one identified. Plant lice were found

in 11 stomachs, but none were specifically identified, although

some were of the woolly species. That these are a favorite food is

shown by the quantity eaten. Five stomachs contained the follow-

ing percentages: 94, 94, 84, 81, and 80. These creatures are so

fragile that the process of digestion soon destroys their shape, and

it is highly probable that small numbers were contained in many
more stomachs but were not identified.

Grasshoppers, although a favorite article of bird food, are entirely

ignored by the downy woodpecker. This emphasizes the arboreal

habits of this species, as most birds feed upon grasshoppers, when

in season, in preference to their ordinary food. Flies also are prac-

tically absent from the diet of the downy. A few miscellaneous

insects and spiders, amounting in all to 3 percent, make up the

remainder of the animal food.

Vegetable food.—The vegetable part of the food may be arranged

under three heads—fruit, seeds, and miscellaneous items. Fruit

was found in 14 stomachs, and amounts to 9 percent of the food.

Cherries were identified in a few stomachs, and apples, or a similar

fruit, in several more; but most of the remains were skins of small

berries not further identified. Evidently this bird does little or no

damage to fruit. Seeds amount to a little more than 7 percent, and

are mostly those of poison oak, which the downy, in common with

many other birds, aids in disseminating. Grain (oats) was found

in 2 stomachs. The miscellaneous vegetable food, 7 percent, consists

of mast, or acorn meat, a little cambium, and rubbish.

Food of young.—A nest of young downies was watched for 12 one-

hour periods during six days, and the number of feedings noted as

follows

:

Date.
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In the twelve hours during which the birds were watched, the

nesthngs were fed 160 times, an -average of 13J times per hour; or

each of the 4 was fed more than three times per hour. The nest

was in a stub of a cherry tree in a mixed orchard, and apparently

all the foraging was done in the immediate vicinity, as food was
brought too often to have been carried any great distance; moreover,

the parent birds were frequently seen searching the trees. Both
parents took part in caring for the young, one often waiting patiently

near by while the other fed the nestlings. At first the parent birds

entered the nest chamber when they came with food, but later, as

the nestlings grew larger, they remained outside, thrusting their heads

in at the opening. The food nearly always appeared as a white mass
in the beak, which led to the suspicion that the young were being fed

with woolly aphids. The parent birds came from the direction of

a number of apple trees which were badly infested with this pest, and

the bark of the trees showed places from which the insects had been

recently taken. Thus it was practically certain that aphids were

being fed to the young woodpeckers.

SUMMARY.

From the foregoing account it is evident that the downy wood-

pecker is of great value to the horticulturist. Its food consists

largely of orchard pests, and its levies upon fruit are insignificant.

The orchardist should note that the downy makes its nest in a cham-

ber which it excavates in a partly rotten trunk or limb of moderate

size, frequently of an apple tree. Where such wood occurs in or

about the orchard, it should be left for the convenience of the wood-

pecker and his successors, the wrens and titmice. By so simple a

precaution as this the number of downies and of other useful birds

that build in holes may be materially increased in an orchard and

their services secured without cost at the very point where most

needed. When trimming dead limbs, it is necessary only to leave a

few inches of the stub, which is not unsightly, and which answers

all the purposes of the woodpecker.

NUTTALL WOODPECKER.

(Dryobates nuttalli.)

The Nuttall woodpecker is well distributed over California west

of the Sierra Nevada, but is less abundant than the downy and not

quite so domestic. It is rather more fond of big oaks and other

forest trees than of the orchard, but is often found on fruit trees.

The following analysis of its food is based upon the examination of

the contents of 46 stomachs, taken in various parts of the State and

in every month except May. The first division of the food into
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animal and vegetable matter gives 78 percent of the former to 22

percent of the latter, exactly the same as in the case of the hairy

woodpecker.

Animal food.—Of the animal food, beetles are the largest item,

and amount to nearly 34 percent. They consist largely of larval

Cerambycidse, or borers. While not so good a driller for insects as

the hairy, the efforts of the Nuttall are not to be despised. It destroys

a goodly number of wood-borers, but it eats more adult beetles of other

families than do either of the species whose food has been discussed.

A considerable number of small leaf beetles (Chrysomehdse) are eaten

by the Nuttall, and are probably taken from leaves. It eats also

click beetles (Elateridse), darkling beetles (Tenebrionidae), and

weevils (Rhyncophora) , among which the genus Balaninus, that

preys upon acorns and other nuts, was identified. A few predaceous

ground beetles (Carabidae) were found.

Ants do not appear to be a favorite food of this woodpecker, and

they were eaten very irregularly. They constituted 36 percent of

the food in June, 22 percent in September, and appear in small quan-

tities in January and August, but are completely wanting in the other

months. The average for the year is less than 6 percent. Other

Hymenoptera form practically the same percentage, but nearly all

were contained in a single stomach taken in December.

Hemiptera (bugs), like ants, are taken very irregularly and occur

either in considerable quantities or not at all. In January they

amount to 46 percent of the food of the month, in February to 28

percent, in June to 10 percent, in July to 36 percent, but in the other

months do not appear. The average for the year is 1 1 percent. They

belong to several families, but no special pest is prominent. Scales

were found in two stomachs and plant lice in one. Three stomachs

contained remains of the box-elder bug, Leptocoris trivittatus, of

which two stomachs contained between 30 and 40 specimens each.

This bug is very abundant in some places at times, and injures the

box-elder tree. It has also done some damage to fruit.

Diptera (flies) were found only in the stomachs taken in June.

They amounted to 12 percent for that month or 1 percent for the

whole year.

Caterpillars stand next to beetles in the quantity eaten by the

Nuttall woodpecker. They amount to over 13 percent of the food,

and, except in the three winter months, appear very regularly.

Many of them are of the wood-boring kinds, but leaf-eaters also are

present. Various other insects, insects' eggs, and a few spiders

amount to 7 percent, and complete the animal food.

Vegetable food.—Fruit amounts to 1 1 percent, or half of the vege-

table food. Naturally most of it was taken during the summer and

fall months, although the one stomach taken in December contained
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35 percent of fruit pulp not further identified. The greater part of

the fruit eaten is of wild species, of which the elder (Samiucus) is the

favorite. Eubus fruits (raspberry or blackberry) were found in a

few stomachs. Probably this bird will never do any serious harm by
eating fruit. Seeds of poison oak, cambium, and mast (acorns) make
up the other 11 percent of the vegetable food, and have no special

economic interest, except that the scattering abroad of the seeds of

poison oak is a nuisance. Taken as a whole, the vegetable food of

the Nuttall is of little economic importance.

SUMMARY.

WMe the evidence at hand does not show that this bird feeds on
any specific pest, yet it is doing good in preying upon noxious insects

in general; moreover, it does not injure any product of husbandry.

It should therefore be encouraged to pursue its good work.

RED-BREASTED SAPSTJCKER.

(Sphyrapiais ruber.)

While the red-breasted sapsucker inhabits most of California at

some time of the year, it is generally absent from the valleys during

the warmer months, usually retiring to the mountains and forest

regions to breed.

Of the 24 stomachs of this species received, nearly all were taken

in fruit-growing sections, and represent only the months from Sep-

tember to March inclusive. Statements based upon the examination

of so little material can scarcely be considered final, but considerable

knowledge may be gained of the kinds of food eaten, even if the

relative quantities can not be determined. The food consists of 63

percent of animal matter and 37 percent of vegetable.

Animal food.—Seventy-five percent of the animal food consists of

ants, and the average per month is 40 percent of the whole diet. Two
stomachs taken in January contained an average of 49 percent each.

One stomach collected in March held 84 percent, and one in September

was completely filled with them. In other months the amounts were

less. In respect to ant eating this sapsucker keeps up the reputation

of the family. Other Hymenoptera aggregate only a little more than

7 percent, and all were found in stomachs taken from October to

December inclusive.

This bird, Uke its eastern relative, has the habit of removing patches

of bark from certain live trees, usually willows, for the sake of cam-

bium and of the sap which exudes; and it also eats the insects at-

tracted by the sap, which are mostly bees, wasps, and ants; prob-

ably this accounts for the large predominance of Hymenoptera in the

sapsucker's diet.
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Beetles amounted in January to 3.5 percent, in November to 1.4

percent, in December to 0.7 percent, with none at all in the other

months. The average for the whole year is only 0.8 percent. No
larvse of wood-borers were found, and apparently this bird never aids

the hairy woodpecker in the good work of destroying these creatures.

The species eaten were mostly small leaf beetles (Chrysomehdse), with

a few weevils.

Hemiptera (bugs) and Diptera (flies) were entirely wanting in the

stomachs examined. Caterpillars were present in two stomachs, both

taken in October. They amounted to 5 percent of the food of that

month. One stomach taken in February was entirely filled by a large

centipede.

Vegetable food.—The vegetable part of the food of the red-breasted

sapsucker falls naturally into three divisions—fruit, seeds, and other

vegetable matter. As the bird is not present in the fruit-growing

sections of the State when fruit is ripe, it can not make great inroads

upon the orchard. While fruit aggregates nearly 17 percent, it is.

mostly wild or of worthless varieties. Figs, whose seeds and pulp

were found in one stomach, were the only cultivated kind identified.

Several stomachs contained berries of the pepper tree (Schinus molle),

one contained cascara berries (Rhamnus califamicus) , and in several

were unidentified seeds and pulp. Seeds amount to about 9 percent,

and are those of the poison oak, with a few others. The miscellaneous

item is made up almost entirely of cambium, or the inner bark of trees,

and amounts to about 11 percent of the whole food.

SUMMARY.

It is evident that the red-breasted sapsucker falls far below some

other members of its family in economic importance. It does not

prey upon the worst pests' of the orchard and forest, but on the other

hand it does not feed on the products of the orchard or farm. It

injures trees by tapping holes in the bark and by stripping it off in

patches, for which reason this sapsucker may be considered more

harmful than beneficial.

CALIFORNIA WOODPECKER.

( Melanerpes formidvorus bairdi.)

The California woodpecker is distributed throughout a large part

of the State, but is in the main confined to places whei'e there is an

abundance of large oaks—trees for which it appears to have a special

liking and from which it derives much of its subsistence. Wherever

it lives it is usually abundant and the most noticeable element of the

bird fauna, attracting attention both by its loud cries and by its con-

spicuous flight. It is one of the few woodpeckers whose food is more

largely vegetable than animal.
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Of all the woodpeckers the California has made most impression on
nonscientific observers, owing to its peculiar habit of drilling holes

into the trunks and branches of dead trees or into the bark of living

ones, in each of which it stores an acorn. Wherever the bird is abun-

dant every dead trunk or large branch is punctured with holes, fre-

quently less than an inch apart. So zealous is it in this work that

when trees are not available it often drills holes in cornices, church

spires, telegraph and telephone poles, and fence posts. The wood-
pecker does not get the benefit of all its hoarded acorns by any
means, for jays, rats, mice, and squirrels have learned where they can

obtain food in winter, and are not backward in helping themselves

to the woodpecker's stores. As this robbery of his larder is resented

by the owner, it leads to endless quarrels.

For the laboratory investigation of the food of the California wood-

pecker 75 stomachs were available. They were taken in every month
except February, April, and May, the greater number in June and July,

when the bird's chances to do mischief are greatest. The food con-

sists of 22.43 percent of animal matter to 77.57 percent of vegetable.

This is the highest percentage of vegetable matter yet found in the

stomach of any woodpecker, though the red-bellied ( Oenturus caro-

linus) comes very close to it.

Animal food.—Beetles constitute the smallest item of the animal

food. They amount to less than 3 percent, and are distributed among

several families. The only month in which they are at all prominent

is July, when they reach nearly 15 percent. No wood-boring larvae

were found. This would seem to indicate that the bird uses its

chisel-shaped bill solely for the purpose of boring holes in which to

store acorns, instead of excavating for insects.

Ants amount to 8.21 percent of the food. In one stomach taken

in March they constitute 50 percent of the contents, but in no other

do they reach 1 1 percent. The specific name of this bird,formicivorus,

ant-eating, is not well chosen, for ants do not form a large part

of its diet as compared with several other woodpeckers. Other

Hymenoptera amount to 6.88 percent. More than half of these were

in stomachs taken in August, when they aggregate 33 percent.

A few bugs, flies, and grasshoppers, with fragments of caterpillars,

make up the remainder of the animal food, 4.52 percent. One stom-

ach contained a few black olive scales.

VegetaUe food.—Gr&in, fruit, and mast constitute nearly the whole

of the vegetable food. One stomach taken in January contained

nothing but corn, and another in December contained a few corn

hulls. This is the whole of the grain record, and is of no economic

interest. The average for the year but slightly exceeds 1 percent.

Fruit amounts to a little more than 24 percent, and was found in nearly

every month in which stomachs were taken. Most of it was evidently
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the pulp of the larger cultivated varieties, though that in the stomachs

taken in winter could have had no economic value. Seeds of the

elderberry (Samhucus) were found in two stomachs. The largest

amounts of fruit were eaten in August and September, when they

reached 59.34 and 54 percent, respectively. While this is a high per-

centage of fruit, it is not believed that the bird does any sensible

damage in the orchard, since it is not numerous enough and does not

usually frequent cultivated ground. No complaints of such damage

have yet been heard.

The principal item of food of the California woodpecker is acorns.

Acorns form 52.45 percent of the year's food, and were found in every

month when stomachs were taken except August ; as only three were

collected in that month, the record is not very reliable. In Novem-

ber, when 12 stomachs were taken, mast amounted to nearly 93.58

percent of the average contents. In 12 stomachs collected in June,

when fruit and insects are abundant, it averaged 79.25 percent. In

July it fell to 29.47 percent, the deficiency of acorns being made up

by animal food, which attains the highest percentage in that month.

The question has been raised whether the woodpecker stores acorns

for the sake of the meat, or for the grubs that frequently develop

therein. Stomach examination shows that, while the substance of

the acorn is eaten freely whenever obtainable, larvae are almost

entirely wanting. It is therefore the nuts themselves that the

woodpecker stores for food. From an economic point of view httle

objection to this acorn-eating habit can be raised. The acorn crop

is usually superabundant, and in most cases can not be put to better

use than to tide the woodpeckers over the winter until insects become

plentiful.

SUMMARY.

From the foregoing discussion of the food of the Cahfornia wood-

pecker it is obvious that the bird's food does not possess high eco-

nomic value. On the other hand the bird can not be charged with

the destruction of useful insects or of any product of husbandry.

While it eats some fruit, it does not habitually infest orchards, and

is seldom numerous enough to be a serious nuisance. The few insects

it esits are nearly all harmful.

The trees used by the bird for storehouses are usually dead or partly

so, and in living trees the punctures do not go through the bark, so that

no harm is done. When holes are drilled in buildings, fences, or tele-

graph poles, the injury is real, but on the whole the damage done in

this way is not extensive.

When the beneficial and injurious habits of the bird are carefully

weighed, the balance is decidedly in the bird's favor; and from the

esthetic standpoint few birds are more interesting and beautiful.
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RED-SHAFTED FLICKER.

{Colaptes ca/er collaris.)

In food habits the flickers of Cahfornia do not differ essentially

from their eastern relatives. They are usually abundant wherever
there are trees, and ^re frequenters of orchards, though they usually

choose higher trees for nesting sites. They are among the most ter-

restrial of the woodpeckers, and obtain a large part of their food on
the ground.

For the investigation of the fhcker's food 118 stomachs, ta.ken in

all months except January and May, were available. In these

stomachs animal food amounts to 54 percent and vegetable to 46

percent.

Animal food.—Beetles, in either adult or larval form, do not appear

to be favorite food with the flicker. They amount to 3 percent of

its diet, and are apparently eaten to a small extent in every month.

In August they amount to 8 percent, in November to 7, -and in all

other months the percentage is small. They belong to 6 families,

all harmful except the predaceous ground beetles (Carabidse) . These

occurred in 33 stomachs, but the percentage in each case was small,

and they seem to be taken only incidentally. Weevils were found in

4 stomachs, chck beetles in one, darkling beetles in 6, rove beetles in

3, and Notoxus alamedse in one.

Ants constitute the largest item of the flicker's food, and are eaten

in every month. They are the object of the bird's search on the

ground and in rotten logs and stumps. The average for the year is

45 percent, the same as was found in 230 stomachs of the eastern

flicker. The stomach and crop of one individual of the eastern form

tdken in Texas was filled Avith over 5,000 small black ants {Oremasto-

gaster). Each of several Cahfornia stomachs held more than 1,000

of these insects, and others but few less. In 10 stomachs taken in

June the average percentage of ants was 76; in 10 taken in July, it

was 87 percent. November was the month of least consumption,

when the average of 34 stomachs was 7 percent. Of the 118 stom-

achs, 78, or 66 percent of the whole, contained ants, and 14 held

nothing else, except a little rubbish in three, and in one a few seeds of

filaree (Erodium). Inasmuch as certain ants in California, in the

latter part of summer, make a business of harvesting seeds, probably

this particular woodpecker had picked up a few ants that were thus

employed. Hymenoptera other than ants are eaten by the flicker

only occasionally, and average less than 1 percent of the yearly food.

Miscellaneous insects amount to nearly 5 percent. They consist

of common crickets, wood crickets, mole crickets, caterpillars, white

ants {Termes), spiders, and sow bugs (Oniscus). All of these suggest
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decaying logs and stumps, where the flicker obtains a large share of

its food.

The following insects and crustaceans were identified in the food of

the flicker:
COLBOPTERA.

Amara insignis. Calathus ruficollis.

Anisodactylus dilatatus. Platynus maculicollis.

Anisodactylus piceus. Earpalus sp.

HTMENOPTERA.

Formica neorufibarbis. Messor andrei.

Cremastogaster Uneata. Solenopsis geminata.

Lasius sp. Prenolepis imparis.

CRUSTACEA.

Porcellio scabra. Oniscus sp.

Vegetable food,.—The vegetable food of the flicker includes jnany

items. They may, however, be grouped under four heads : Mast, grain,

fruit, and other vegetable food. Mast forms 10 percent of the food.

It is taken fairly regularly, but in the greatest quantity in winter. It

was contained in 15 stomachs., 1 holding nothing else. In one case

it was English walnut, but in all others it appeared to be the meat

of acorns. December showed the maximum amount, 40 percent.

Grain was found only in stomachs taken in August, October, and

November, the highest percentage being in August, about 17 percent.

The total for the year was only 4 percent. It was all contained in 16

stomachs, and consisted of corn in 14 cases, barley in 1, and oats

in 1. A stomach taken in November was entirely filled with corn.

It is not likely, however, that the flicker ever does serious damage to

corn or any other grain. The examinations do not indicate any

great fondness for this food, and observation has never shown that the

bird makes a practice of visiting grain fields.

Fruit was found in 39 stomachs, in 26 of which it was thought to

be of cultivated varieties, but in the other 13 it was wild. Apples,

cherries, grapes, prunes, and probably pears were the domestic fruits

identified. One stomach was entirely filled with apple pulp and

another practically so. Grapes are apparently the favorites. The

wild varieties of fruit identified were pepper berries, elderberries,

and gooseberries. Fruit pulp that could not be further determined

was found in several stomachs and was classified as domestic, although

it may have been wild. The aggregate of fruit for the year is 15 per-

cent. While no complaints liave been lodged against the rflicker for

depredations upon fruit, evidently it can do serious damage where it

is abundant. It enjoys living in orchards or their immediate vicinity,

and, as the stomachs show, does not hesitate to sample their prod-

ucts, but it cats most of its fruit in the latter part of the season, after
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cherries, apricots, peaches, and prunes have been gathered. Septem-
ber is the month of greatest consumption, 48 percent. Fruit is taken
quite regularly during the rest of the year; but only 6 percent was
eaten in June, the month of cherries, and 7 percent in July, the month
when apricots are at their best, and none in August, the month of

peaches and prunes. The damage done to fruit by the flicker probably
consists in spoiUng a few choice specimens, rather than in extensive
destruction of the crop.

Various other substances make up the remaining vegetable food of

the flicker, 17 per cent. Of these the most conspicuous is the seed of

poison oak {Khus diversiloba). These noxious seeds were found in 41

stomachs, and 1 was entirely filled with them. Very few are eaten
in June and July, but they form an important article of diet through
the fall and winter. The month of greatest consumption is October,
when they constitute 40 per cent of the total food. The consump-
tion of these seeds would be a decided benefit to man if they were'

ground up and destroyed in the stomachs. Unfortunately they are

either regurgitated or pass through' the intestinal tract uninjured and
ready to germinate. The action of the stomach simply removes the

outer covering, a white, wax-like substance, which is probably very

nutritious, and is evidently relished by many birds. Birds are prob-

ably the most active agents in the dissemination of these noxious

shrubs. On the other htod, these seeds, which are wonderfully

abundant, afford food for thousands of birds during the winter, when
other food is hard to obtain, and thus enable the birds to tide over the

cold season to do their good work of destroying insects the next

summer. Seeds of a nonpoisonous Khus, some weed seeds, and a

little rubbish were found in a few stomachs.

The flicker of California, and probably of the west coast in general,

has one habit not observed in the eastern species. The mild climate

and abundant food supply render migration uimecessary, but, like

many other birds that nest in holes in trees, it likes shelter during the

winter nights. As trees in which cavities can be made are not numer-

ous enough, it pecks holes in buildings, as bams, schoolhouses, and

churches. It often happens that the hole leads into the interior of

the building and so proves useless to the bird, and it makes another and

another tUl it hits the right place—in the cornice, for instance. Usu-

ally several holes are made before suitable shelter is found, and the

consequent disfigurement and damage are sometimes serious.

SUMMARY.

In summing up the food of this flicker, two points are important

—

the destruction of ants and the eating and consequent scattering of

the seeds of poison oak. The destruction of ants is a benefit, but it

does not appeal to the horticulturist and farmer as does the destruc-

tion of well-kaown pests. While people are often aimoyed by ants,
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they seldom suffer much damage by them. However, though ants

do not destroy fruit or other crops to any great extent, they aid

and abet other insects which do considerable harm. This is partic-

ularly true in regard to plant lice, which are housed, protected, and

generally cared for by ants. Ants also continue the destructive work

in timber begun by beetle larvae until the wood is rendered worthless.

The other insects eaten by the flicker are all more or less harmful,

except a few useful ground beetles (Carabidae) . Most of the vegeta-

ble food is neutral; the amount of fruit and grain destroyed is not

sufficient to constitute serious injury, but the scattering broadcast

of the seeds of poison oak is harmful. As on the whole the flicker

does more good than harm, it should be protected and encouraged.

OTHER WOODPECKEBS.

Several other species of woodpeckers inhabit the State of CaUfornia

but, excepting the Lewis woodpecker, they are neither so numerous
nor so generally distributed as those already treated. Their food

consists 'in the main of the same elements, although the proportions

vary with the species. The Lewis woodpecker {Asyndesmus lewisi)

is perhaps the most important of these species, but since only 23 of

its stomachs are available for examination, a definite statement of

its food during the year can not yet be made. It appears to eat

rather more vegetable than animal food, and in fall and winter eats

large quantities of acorns. In the selection of its animal food it

resembles the flicker in showing a decided taste for ants and other

Hymenoptera.
Dr. C. Hart Merriam contributes the following note on this species:

The Lewis woodpecker is one of the commonest and most widely distributed wood-

peckers of California, in these respects coming next after the California woodpecker

( Melanerpesforriiidvorus hairdi) . But owing to its habit of breeding at higher altitudes

it is less often seen in the lower and more highly cultivated parts of the State, except

during migration. It breeds mainly in the Ponderosa pine forests of the mountains

(Transition zone), whence, usually in early September, it descends into the blue oak

and Digger pine belt of the foothills to spend the winter.

Like the California woodpecker, it is a skillful flycatcher, pursuing and capturing

insects in mid-air. But in tall and winter its principal food is acorns, of which it eats

surprising quantities. At this season is is usually seen in small flocks of from 6 to 20

birds, each carrying a large acorn in its bill.

These woodpeckers are very fond of ripening apples, and in early September descend

in flocks upon the orchards, particularly those of the higher foothills, and in certain

cases, if let alone, cIc-mI roy practically all the fruit. I have heard of their depredations

in various parts of the S(,ate and have personally scon the birds, in early September,
circling about the orchards and diving down into the apple trees between Round
Mountain and Montgomery Creek, and in Fall River A'alley, Shasta County, and in

Scott Valley and the upper canyon of Klamath River near Beswick, in Siskiyou

County. At the latter place they are so destructive that during the ripening of the

fruit gunners employed to shoot them frequently kill 25 in a day, and in early Sep-

tember, 1907, I was told that as many as 50 had been killed in one day.
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While, as stated above, our investigations have not proceeded far

enough to enable a final statement to be made regarding this wood-
pecker's economic status, enough is known to justify the belief that
the bird, by its destruction of insects the year round, is much more
beneficial than injurious, despite its occasional depredations on
apples and other fruit.

The sapsuckers of the genus SpJiyrapicus have been accused of

doing much harm by boring into fruit and other trees for sap, and
while the charge is weU founded the injury is largely counterbalanced

by the bird's destruction of insects. The sapsuckers are not numer-
ous enough, however, to be reckoned an important factor either way.

FLYCATCHER FAMILY.

(Tyrannidse.)

Among our useful birds the flycatchers (Tyrannidse) take high rank.

As is well known their principal food consists of insects captured in

mid-air. If the name flycatcher implied that these birds subsisted

largely upon flies (Diptera) , it would be a misnomer, for nearly all the

species eat far more Hymenoptera than Diptera. In fact wasp-

catcher would be much more appropriate. The name, however, is

intended to suggest the idea that the birds are flying when they catch

their prey. The capture of food in this way implies that the species

are strong, rapid flyers, and capable of making quick turns in the air.

In addition to flying insects, the flycatchers eat spiders and other

wingless forms and some vegetable food which they pick up from the

ground or snatch from trees. The animal food of the 6 species

discussed in the following pages averages 90 percent of their diet.

Several flycatchers in the eastern part of the country are quite

domestic in their habits and frequent orchards and gardens, and some

species nest about buildings. In California some of the correspond-

ing species have not yet become so accustomed to the presence of

man and his works, but they are learning rapidly. The black phoebe

is perhaps as familiar there as is the common phoebe in the East; but

the kingbird of California has not fully decided that the orchard is a

safe and altogether desirable place for nesting purposes. Sixteen spe-

cies and subspecies of flycatchers have been found within the limits

of this State. Six of them are numerous enough to be of economic

importance.

ASH-THROATED FLYCATCHER.

{Myiarchus cinerascens.)

The ash-throated flycatcher is a summer resident of the-lower and

warmer parts of the State. Its habit of nesting in cavities perhaps

causes it to seek the vicinity of farm buildings, where such accommo-

dations are numerous. It builds in hoUow trees also, which may often
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be found in the older orchards. The eastern species {M. crinitus),

which nests in hollow trees, habitually places the shed skin of a snake

in the walls of its nest. The reason for this is not plain, but the writer

has never seen or heard of a nest in which the snake skin was lacking.

The ash-throat occasionally does the same thing, but apparently does

not consider the snake skin indispensable. Though an orchard bird,

it seldom eats any cultivated fruit, but confines its diet largely to

insects, most of which are either injurious or neutral.

In the following investigation of the ash-throat, 80 stomachs were

used, collected from April to December inclusive, but only one in

each month after July. Animal food amounts to 92 percent and veg-

etable to 8 percent for the season. Stomachs taken in April, May,

August, Octobe;', and November contained no vegetable food what-

ever. The one stomach taken in September held 44 percent of elder-

berries, which is exceptional. A greater number of stomachs in this

month would probably have reduced this percentage considerably.

Animalfood.—Of the animal food, beetles, almost entirely of harm-

ful species, amount to 5 percent. The two families most prominent

in the food are the longicorns (Cerambycidse) and the metallic wood-

borers (Buprestidse), which are the very ones whose larvse are so

extensively eaten by woodpeckers. Next to these were the click

beetles (Elateridse), that bore into various plants and do much dam-

age, and a few weevils or snout beetles (Rhynchophora). A ground

beetle (Carabidse) was found in one stomach, and a ladybird (Coc-

cinellidse) in another, these being the only useful beetles taken.

Bees, wasps, and a few ants (Hymenoptera) amount to 27 percent.

They are eaten regularly in every month when the bird is on its sum-

mer range. Five stomachs were taken in the vicinity of an apiary,

but not one of them contained a trace of a honey bee, though one

bird had eaten 24 percent of robber flies (Asilidse), which have been

known to prey upon bees.

Bugs (Hemiptera) aggregate about 20 percent of the food of the

ash-throat, which is the largest showing for that order of insects yet

found in the food of any flycatcher. They were all eaten in the

months from May to August inclusive, and form a good percentage

in each of those months. They belong to the families of stinkbugs

(Pentatomithc), shield bugs (Scutelleridse), leafhoppers (Jassidse),

jumping plant lice (Psyllidit?), common plant lice (Aphididse), tree

hoppers (MembracidiiO, cicadas (Cicadichv), and assassin bugs (Redu-

viidie)- The last is a family of prcdacoous insects which are useful,

as they destroy some harmful insects, but all the others are injurious,

and some are pests. While many of these are taken upon the wing,

pro})ably some arc [)icked from i)lants. One bird was seen on a mus-

tard plant feeding ujxjn the plant lice, which completely infested the



rLYCATCHER FAMILY. 31

plant. One stomach was entirely filled with tree hoppers and two
with cicadas.

.

Flies (Diptera) amount to about 14 percent and were eaten in nearly
every month. Robber flies were identified in two stomachs, one of

which has already been referred to. Most of the others were of the
family of the common house fly (Muscidse).

CaterpiUars were found in 20 stomachs and moths in 7. Together
they amount to 19 percent of the food. This shows that caterpillars

are a favorite article of food with this bird, and proves that it does
not take all its food on the wing. While no stomach was entirely

filled with caterpillars, one contained nothing but moths.
Grasshoppers formed about 5 percent of the food, and were mostly

taken in May, June, and July. One stomach contained nothing else.

As they do not often come within reach of flycatchers, these insects

must be especially sought for.

Various other insects and spiders amount to a little more than S
percent. Among these the two most prominent were dragonflies and
Raphidia. These last are small insects with remarkably long neclis,

and as they prey upon other insects and are said to feed upon the

larvEe of the codling moth, their destruction by birds is to be deplored.

Spiders are eaten by the ash-throat quite regularly, but not exten-

sively. ' Apparently, most birds take spiders when found, but do not

seek for them.

Vegetablefood.—^Vegetable food was found in 9 stomachs. Of these,

5 contained remains of elderberries; 2, bits of other small fruit; and

2, skins which might have been those of cultivated varieties. The

total for the year is 8 percent.

Feeding of young.—Besides the examination of stomachs of the

ash-throated flycatcher, observations were made upon the feeding of

a nest of young situated in the cornice of an abandoned ranch house.

The nest contained four young about a week old when first discovered.

The number of feedings and times of observations are given in the

following table:

Date.
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In all, the nest was observed for eight and one-half hours and 119

feedings were noted, or an average of 14 feedings per hour. Both

parent birds took part in the feeding until the female was unfortu-

nately killed after the first hour of feeding on the morning of June 27.

It will be noted that during this early hour more feedings were ob-

served than at any other, and that at practically the same hour the

next morning, June 28, the male bird alone was able to feed only 16

times. However, the young did well, and left the nest that afternoon.

As the day was about fourteen hours long when the above notes were

taken, each of the young birds must have been fed about 49 times

every day, or 196 insects in all. It is safe to say that the parents

would eat enough more to bring the total up to 250. Several nests

of this bird in an orchard would make quite a difference in the num-

ber of insects surviving to propagate the next year's supply.

SUMMARY.

From the foregoing it is evident that the ash-throat attacks no

product of husbandry, but keeps up an incessant war upon insects.

Of these it devours a vast number in the course of the year, mostly

harmful species. This bird likes to reside in the vicinity of houses,

gardens, and orchards. Let it be encouraged by all means.

ARKANSAS KINGBIRD.

(Tyrannus verticalis.)

The Arkansas kingbird (PI. II) inhabits the lower and warmer part

of the State, mainly as a summer resident. It is not so domestic as

its eastern relative, the common kingbird, and seems to prefer the

hill country, with scattering oaks, rather than the orchard or the

vicinity of towns or ranch buildings.

For the investigation of the Idngbird's food 78 stomachs were

available. Most of them were taken from March to July inclusive,

but a few in September, October, and December. The bird's yearly

food is made up of 87 percent of animal matter to 13 percent of

vegetable.

Animal food.—The animal food is composed of insects and a few

bones of a batrachian (tree frog or salamander). Both the eastern

and western kingbirds have been accused of destroying honey bees

{Apis mellifera) to a harmful extent. It .is said that the birds linger

about the hives and snap up the bees as they return home laden with

honey. Remains of honey bees were searched for with special care,

and were found to constitute 5 percent of the food. Thirty-one

individuals were discovered in 5 stomachs. Of these, 29 were drones,

or males, and 2 were workers. In 3 stomachs containing males there

was no other food, and when it is borne in mind that there are thou-
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sands of worker bees to one drone, it appears that the latter must be

carefully selected. As a rule, the destruction of drones is not an
injury to the colony, and often is a positive benefit. The food of the

eastern kingbird shows practically the same ratio between drones and
workers. Hymenoptera other than honey'bees amount to 38 percent,

and include wild bees, wasps, and ants, with a few parasitic species.

The latter are very useful insects, and their destruction is an injury,

but fortunately the kingbird is not especially fond of them.

The late Walter Bryant, of Santa Rosa, Calif., says:

Mr. A. Barnett, of San Diego County, had 300 swarms of bees, which attracted the

flycatchers to such an extent that he made some investigations to ascertain to what
extent they might be damaging the bee industry.

Over 100 flycatchers were dissected, principally Arkansas flycatchers and phoebes

(Black and Say's?). In all of the Arkansas flycatchers drones were found, but no

working bees, although in many cases the birds were gorged. In most of the phoebes

drone bees were found; the only exception was that of a phoebe (Say's?) in which a

bee's sting was found in the base of the tongue.

The birds were all shot about apiaries and were seen darting upon and catching the

bees.'*

Such testimony is sufficient to clear these flycatchers of the sus-

picion that they interfere with the bee industry.

Beetles of various families form about 14 percent of the food.

They are all harmful species except a few predaceous ground beetles

and ladybird beetles. They were taken very regularly through the

months, and appear to be a favorite food.

Orthoptera—grasshoppers and crickets—amount to 20 percent.

They were taken pretty regularly through all the months. Even
the 3 stomachs secured in December show an average of 44 percent.

Probably few of these were caught on the wing, and their abundance

in the food indicates that this bird, Hke many others, forsakes its

usual style of feeding and goes to the ground to catch grasshoppers

whenever they are numerous. Two stomachs were entirely filled

with these insects, and in several others they amounted to over 90

percent of the contents.

Miscellaneous insects, consisting of caterpillars and moths, a few

bugs, flies, and a dragonfly, constituted 10 percent. Several stomachs

contained a number of moths, and one was entirely filled with them.

Not many birds eat these insects extensively in the adult form, while

the larvae (caterpillars) are a prominent feature of the diet of most

insectivorous birds. Besides insects, bones of some batrachian,

probably a tree frog, were found in three stomachs and an eggshell in

one. They amount to only a trifling percentage. Frogs or sala-

manders seem queer food for a flycatcher, but their bones have been

oZoe, IV, pp. 57-58, 1893.

38301—Bull. 34—10 3
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found in the stomachs of several species of tree-haunting insectivorous

birds.

The following is a list of insects identified in the stomach of the

Arkansas kingbird

:

COLEOPTERA.

Platynus sp. Epicauta sp.

Aphodius fimetarius. Hydaticus stagnalis.

Amphicoma ursina. Agabus sp

.

CremastocUlus sp. Silpha rmnosa.

Geotrv.pes sp. Staphylinus luteipes.

Megapenthes turbulentus. Balaninus sp.

HYMENOPTERA.

Apis mellifera. Andrena sp.

Prosopis afinis Cryplus sp.

Eabropoda sp. Ophion bilineata.

Melissodes sp.

HEMIPTERA.

Euschistus servus. Calocoris rapidus.

Nezara sp. Eurygaster altematiis.

PodisxiS modestus.

Vegetable food.—The vegetable food of the Arkansas Idngbird

amounts to about 13 percent, and consists mostly of fruit. It was

all contained in 15 stomachs, of which 10 held elderberries {Sam-

iucus) and 5 various small berries not positively identified. One

also contained an olive, the only cultivated fruit found. A few

seeds also were noted.

SUMMARY.

In a summary of the economic significance of the food of this king-

bird it should be noted that the bird must be judged by its destruc-

tion of insects, for, since it does not eat any product of cultivation

to an appreciable extent, its vegetable food can be disregarded.

The offense of eating honey bees, so long laid at this bird's door, is

practically disproved, for the more or less useless drones eaten far

outnumber the useful workers. The injury the kingbird does, if

any, is by eating ]iredaceous beetles and parasitic Hymenoptera,

but it takes these in such small numbers as to leave no reasonable

doubt that the bird is one of our most useful species.

CASSIN KINGBIRD.

One other species of Tyrannus {T. vociferans), commonly known as

the Cassin kingbird, occurs in the southern half of the State, where

it frequents orchards and ranches. It is. less abundant than the

Arkansas kingbird, l)ut has similar habits, and an examination ol

several stomachs shows that the food of the two species is practically

the sHiuc.
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SAY PHOEBE.

(Sayomis saya.)

While the Say phoebe inhabits California throughout the year, it

is locally wanting in summer in many places west of the Sierra. In

the fruit-growing regions visited, the writer met with only one indi-

vidual during the spring and summer months, but these phoebes

became fairly numerous in September, and increased in numbers as

the season advanced. The investigation of their food was based

upon the examination of 86 stomachs, taken in every month from

September to March inclusive, and 2 taken in June. This bird was
shown to be one of the most exclusively insectivorous of the family,

although no stomachs were available for the months when insects

were most numerous. The food consists of 98 percent of animal

matter and 2 percent of vegetable.

Animal food.—As a number of predaceous ground beetles (Carab-

idse) were in these stomachs, a separate account was kept of them.

They amount to somewhat over 5 percent, and are pretty evenly dis-

tributed through the months, except February, in which 25 percent

were eaten. These were in one stomach, which they half filled, and

as only 2 stomachs were taken in that month, the percentage was

probably made too great. It seems impossible that all these beetles,

which are rather averse to flying, could have been caught on the wing,

especially since none were taken in the warmer months, when they

are most active. In the other beetle food, which amounts to 10

percent, a few ladybirds (CoccinelHdse) were found. These and the

ground beetles must be recorded against the bird, but the fault is not

serious. The remainder of the beetles were all of injurious or neutral

species.

Hymenoptera, including quite a number of ants, amount to 35

percent, and were contained in 69 stomachs, or over 78 percent of

the whole. This illustrates the statement that these birds are wasp-

catchers rather than flycatchers. 'A few parasitic species were

among the rest. Bugs, as is so often the case, were eaten quite

regularly, but in rather small quantities. They amount to about 5

percent of the food, and belong to the following famihes: Stinkbugs

(Pentatomidae), the squash-bug family (Coreidse), leaf bugs (Cap-

sidse), negro bugs (Corimelsenidse), leafhoppers (Jassidse), tree hop-

pers (Membracidse), and assassin bugs (Reduviidse). These last are

reckoned as useful insects, but they were identified in only one

stomach.

Flies (Diptera) aggregate 10 percent of the food, and were eaten

mostly in the months of January, March, and November; but proba-

bly this is accidental and would not hold true with a greater number

of stomachs. The only family identified was that of the common
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house fly (Muscidse). One stomach was entirely filled with them.

Moths and caterpillars (Lepidoptera) appeared in 27 stomachs, and

amount to something more than 10 percent of the food. Moths were

found in 15 stomachs and caterpillars in 12. This is contrary to the

usual rule that in this order of insects the larvae are eaten by birds

much more freely than are the adults.

Grasshoppers and crickets (Orthoptera) are eaten by the Say

phoebe to the extent of 14 percent, which is the highest record of

any flycatcher except the Arkansas kingbird. These, taken in con-

nection with the ground beetles, ants, and caterpillars, indicate a

somewhat terrestrial habit of feeding. Nearly 40 percent of the

grasshoppers consumed were taken in September, after which they

steadily decreased in quantity. One stomach was entirely filled with

them.

Miscellaneous insects, spiders, and a few other creatures make up

the rest of the animal food, about 8 percent. Of these, spiders were

found in 10 stomachs, dragonflies in 5, sowbugs (Oniscus) in 1, and

another unidentified crustacean in 1.

Vegetable food.—The vegetable food of the Say phoebe amounts to

2 percent, and is made up of a little fruit, a few seeds, and some

rubbish. One seed and a stem of a fig were the only indications of

cultivated fruit. Remains of elderberries were noted in 3 stomachs,

seeds in 4, pulp of a large seed or nut in 1, and rubbish in 4.

SUMMARY.

The economic relations of the Say phoebe depend wholly upon its

animal food, for it eats practically no vegetable matter of any inter-

est to man. That it takes a few useful insects can not be denied,

but the stomachs' contents show that they are far outnumbered by

harmful species, and the balance is clearly in favor of the bird.

BLACK PHOEBE.

(Sayornis nigricans.)

The black phoebe inhabits the lower valleys of California, and in

most parts can be found throughout the year. For a nest site it

selects the wall of a canyon, a shed, the overhanging eaves of a barn,

or, better still, a bridge. It has a pronounced preference for the vicin-

ity of water. Even a watering trough by the roadside usually has

its attendant phoebe.

While camping beside u stream in California, the writer observed

the feeding liabits of the black phoebe. The nesting season was

over, and apparently 1-lie birds hacl nothing to do but capture food.

This they appeared to be doing all the time. In the morning, at

the first glimmer of daylight, a phoebe could always be seen flitting
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from rock to rock, and probably it caught an insect on each flight.

This activity was kept up all day. Even after supper, when it was
so dark that notes had to be written by the aid of the camp fire, the

phoebes were still hunting insects.

Observations like these convince any reasoning person that the

number of insects destroyed in a year by this species is something

enormous, and the examination of stomachs confirms field observa-

tions. This bird eats a higher percentage of insects than any fly-

catcher yet studied except the western wood pewee. For the study

of this phoebe's food 333 stomachs were available, collected in every

month in the year and from various parts of the State. They show
99.39 percent of animal matter to 0.61 percent of vegetable.

Animal food.—In examining the food contained in the stomachs of

the black phoebes, account was kept of the beetles that are generally

supposed to be useful, namely, the ground beetles (Carabidse), the

ladybirds (Coccinellidae), and the tiger beetles (Cicindehdae). It was

found that these beetles were eaten pretty regularly throughout the

year; in fact, there is no month which does not show a certain per-

centage of them. The average for the year, however, is only 2.82,

or practically 3 percent, not a heavy tax on the useful beetles. Other

beetles, all more or less harmful, amount to 10 percent. They were

eaten m. every month, and though the quantity varies to some extent,

the variation appears to be accidental.

Hymenoptera amount to over 35 percent of the yearly food. They

were found in 252 out of the 333 stomachs, and in 11 there was no

other food. They are eaten throughout the year. March is the

month of least consumption, with only 1 percent, whUe August shows

the maximum, nearly 60 percent. A few ants and several parasitic

species are eaten, but the great bulk of this item is made up of wild

bees and wasps. Not a trace of a honey bee was found in any stomach.

Hemiptera of several families were eaten to the extent of about 7

percent. They were pretty uniformly distributed through the food

of the year, except that none were taken in May, which, however, is

probably accidental. Four of these families are aquatic, which partly

explains why the bird is so fond of the vicinity of water. The Redu-

viidse are insectivorous, and therefore useful. They were found in

but one stomach. The other families are vegetable feeders; ah of

them likely to be harmful, and most of them pests. The plant Hce

found in the food are rather unexpected, but, as already noted, fly-

catchers do not take all their food on the wing.

Flies (Diptera) were eaten by the black phoebe to the extent of

over 28 percent. They appear in every month, and range from 3

percent in August to 64 percent in April. They were found in 127

stomachs, 10 of which contained nothing else. The house-fly family

(Muscidse), the crane flLies (Tipulidse), robber flies (Asilidse), and one



38 BIRDS OP CALIFORNIA AFFECTING FRUIT INDUSTRY.

horsefly (Tabanidse) were the only ones identified. Grasshoppers and

crickets are not extensively eaten by the phoebe. They amount to

about 2i percent for the year, being eaten rather irregularly; five

months show none at all. The greatest consumption was in April,

nearly 8 percent.

Moths and caterpillars are eaten to the extent of 8 percent. They

were found in 72 stomachs—moths in 38, caterpillars in 32, and both

in 2. A few unidentified insects and several miscellaneous ones,

principally dragonflies, with some spiders, make up the rest of the

animal food, 6 percent. Dragonflies are taken quite frequently, but

generally in no great numbers. One stomach was entirely filled with

them, and several were nearly so. The fact is, these insects are so

large that often a single one fills a phoebe's stomach. These insects

are too strong and agile upon the wing to be captured by anything less

expert than a flycatcher, and in the few instances where they appear in

other birds' stomachs they were probably found dead. The spiders

eaten by the phoebe are perhaps snapped from the tops of weeds as

the bird flies over, or taken from the web. While quite frequently

eaten, they form only a small percentage of the diet.

The following is a list of insects identified in the stomachs of the

black phoebe:

COLEOPTERA.

Elaphrus riparius. Carpophihis hemipterus.

Trisena longula. Heterocerm tristis.

Bradycellus rupestris. Canthon ep.

Laccobius ellipticus. Aphodius granarius.

PUlonthus pubes. Aphodius vittatus.

Bippodamia convergens. Aphodius ungulatus.

Coccinella transversoguttata. Amphicoma urnna.
Cocdnella cali/omica. Gastroidea sp.

Chilocorus orbus. Lina scripta.

Cryptorhopalum apicale. Diabrotica soror.

Hister bimaculatus. Blapslinus pulverulmtus.
Saprinus obscurv^. Corphyra sp.

Saprinus lugens. Notoxus alamedx.
Saprinus lubricus.

HEMIPTERA.

Hygrolrechus sp. Largus succinctus.

In addition to the above species the following families of Hemiptera

were identified

:

Giant water bugs (Belostomatidre). Chinch-bug family (Lygseidse).

Creeping water bugs (Naucoridse). Stink bugs (PentatomidK).
Broad-shouldered waterstriders(Veliid8e). Leathoppers (JassidEe).

Water stridors (Ilydrobatidae). Tree hoppers (Membracidse).
Assassin bugs (Reduviidae)- Jumping plant lice (Psyllidse).

Leaf bugs (Capsidie). Plant lice (Aphididse).
Red bugs (PyrrhocoridBe).



FLYCATCHER FAMILY. 39

Vegetahle food.—The vegetable food of the black phoebe amounts
altogether to only 0.61 percent, and may be classified under two heads

:

Fruit and other vegetable matter. Fruit forms 0.34 percent, and
the only species identified were elderberries in 19 stomachs, dogwood
(Gornus) in one, and Ruhus (blackberries or raspberries) in one.

This last may have been cultivated ; and some fruit skins found in 1

stomach may also have been of a domestic variety. Miscellaneous

vegetable food consists of poison oak seeds in 2 stomachs, a catkin in

1, and rubbish in 1.

Food of young.—Among the 333 stomachs of the black phoebe were

those of 24 nestlings, varying in age from 1 to 2 weeks. Their food

was tabulated by itself to ascertain if it differed from that of the

adults. No great difference was apparent in the kind of food eaten

nor in the relative proportions. One point, however, was noted.

The percentage of animal food was a little lower than in the adults;

not because the young had intentionally eaten any vegetable food,

but because, along with other food, the parents had fed a quantity of

rubbish, dead grass, leaves, and the like. The same apparent care-

lessness as to the food of their young has been observed in other

species.

SUMMARY.

In a summary of the food of the black phoebe the vegetable part

may be dismissed as unimportant. Of the insect food we have less

than 3 percent of theoretically useful beetles, a few parasitic Hymen-
optera, and a few dragonflies, say, 5 percent in all, to offset 94

percent of harmful species. This phoebe is an efficient insect

destroyer, and is an invaluable asset to the people of California or any

other State it may inhabit. It should be rigidly protected and in

every way encouraged.

WESTERN WOOD PEWEE.

(Myiochanes richardsoni.)

The western wood pewee is a familiar sight in the fruit-growing

sections of the State, where its time is spent in a tireless search for

insects. Wherever in the orchard there is a dead limb, there on the

outermost twig perches the pewee, and from its lookout sallies forth

to snatch up any luckless insect that comes within range. Several

such perches are usually to be found not far apart, and the bird

occupies them in turn as the game becomes scarce in one or the other

place. The little western flycatcher (Empidonax difficilis) has the

same habits, and shares these watchtowers with the pewee. Observa-

tion of one of these perches for three minutes, watch in hand, fur-

nished a good idea of the bird's industry. In the first minute it took

7 insects, in the second 5, and in the third 6, or 18 in the three minutes.
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Apparently it had been doing tlie same thing for an hour, perhaps all

the morning. These observations were made at 10 a. m., when the

air was warm and insects were on the wing. Either the same bird

or another was watched the next day at 9 a. m. near the same spot,

and 17 captures were noted in eight minutes. This morning was

cooler, and fewer insects were abroad than on the previous day. The

mean of these two observations is 4 insects per minute. If the bird

keeps this up for even ten hours a day, the total is 2,400 insects. It

hardly seems possible that one bird could eat so many unless they

were very small, but this pewee is rarely seen when it is not actively

hunting. When the young are in the nest, the parents must make

great havoc with insects if the nestlings are fed at the above rate.

The pewee remains in California only about six months in the year,

but fortunately this is the season when insects are most numerous.

One hundred and thirty-seven stomachs, taken in the months from

April to September inclusive, were available for examination.

Animal matter formed 99.91 percent of the contents and vegetable

matter 0.09 percent, or less than one-tenth of 1 percent. The per-

centage of animal matter is the highest yet found in the food of any

flycatcher.

Animal food.—Beetles amount to about 5 percent of the food.

With the exception of Carabidse, found in 4 stomachs, and Coccinel-

lidsB, in 5, all were either harmful or neutral species.

The following beetles were identified:

Coccinella 9-notata nevadica. Aphodius vittaius.

CoceineUa califomica. Agrilus sp. nov.

Coccinella transversoguttata. Agriotes sp.

Hippodamia ambigua. Gasiroidea sp.

Hippodamia convergens. Blapstinus sp.

Eister bimaculatus

.

Ptilinus basalis.

Saprinus plenus. Baris rubripes.

Carpophilus hemipterus.

Hymenoptera aggregate over 39 percent, and are of wild species

—

that is, there are no domestic bees among them. They were found

in 93 stomachs, and in 14 there was nothing else. Parasitic species

were identified in 7 stomachs and ants in only 2—an unusually small

record for ants, which are favorite food with flycatchers.

Hemiptera, or bugs, are evidently not esteemed as an article of

diet by this bird, for they amount to less than 2 percent of the food.

None were eaten in April or May, but nearly half the whole number

M^ere taken in August.

Diptera amount to nearly 40 percent, slightly exceeding Hymenop-
tera. No other flycatcher has yet been noted whose food contained

more Diptera than Hymenoptera ; hence the name flycatcher is pecu-

liarly applicable to this pewee. Diptera were found in 84 stomachs.
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and 20 contained no other food. This would seem to indicate that

flies are preferred to other insects. The famiUes Muscidse, Tipulidse,

and Asilidse were recognized.

Caterpillars and moths amount to nearly 5 percent. Though not

taken in great numbers, they are eaten regularly through the season.

September shows the greatest consumption—over 14 percent. Moths
were found in 18 stomachs and caterpillars in 4. One stomach was
entirely filled with the remains of moths.

Sundry insects, amounting to nearly 9 percent, make up the rest

of the animal food. Dragonflies were found in 7 stomachs, and 1

contained nothing else. Ephemerids were in 4 stomachs, lace-winged

flies in 1, spiders in 3, and the so-called jointed spiders in 1.

The character of the food shows that it is taken on the wing more
exclusively than that of any other bird yet examined. Of the crea-

tures that do not fly, ants were found in 2 stomachs, caterpillars in

4, spiders in 3, and jointed spiders in 1. As some ants fly, these

may have been taken in mid-air, but they were too badly broken to

determine this point.

Vegetable food.—Vegetable matter was found in 4 stomachs, but

in 3 of these it was mere rubbish. One contained seeds of the elder-

berry, the only vegetable food observed.

SUMMAHY.

The western wood pewee, while often an inhabitant of the orchard,

does not deign to taste of its product, if the above record may be

assumed to be conclusive. Its diet is composed almost exclusively

of insects, and of these a large majority are harmful species.

WESTERN FLYCATCHER.

(Empidonax difficilis.)

The western flycatcher avoids alike the hot valleys and the high

mountains of Cahfornia during the warmer months, but is more gen-

erally distributed in migration. For a nesting site it selects a tree,

a crevice among the roots of an overturned stump, a bracket under a

porch, a beam under a bridge, or a hole under an overhanging sod on

the bank of a stream. It has much the same liking for water as the

black phoebe, though even more pronounced. A small stream run-

ning through or near an orchard appears to supply ideal conditions

for this little flycatcher, as the orchard makes an excellent foraging

ground, and if it does not afford a nesting site, the bank of the stream

will. The bird is quiet and unobtrusive, and often the first notice

one has of its presence is to see it dart from the end of a near-by

twig into the air in pursuit of an insect. It seems to be thus engaged

all day; in fact, the writer has never seen one of these birds when it

was not in search of food.
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In the laboratory investigation of the food of the western fly-

catcher 141 stomachs were examined. They were collected from

March to October inclusive, and probably give a fair idea of the

bird's food for these months. Analysis gives 99.28 percent of animal

food to 0.72 percent of vegetable; in other words, there was less than

three-fourths of 1 percent of vegetable matter. Only one other

flycatcher, the western wood pewee, eats so little vegetable food.

Animal food.—In this analysis a separate account was kept of

the ladybird beetles (Coccinellidse) . This bird appears to eat more

of them than does any other flycatcher, but the number for the

whole season is not large enough to be very serious. The greatest

consumption occurred in August, a little more than 7 percent. The

average for the season is 2J percent. Other beetles amount to

nearly 6 percent, nearly all harmful, the exception being a few

ground beetles (Carabidse).

Hymenoptera form the largest constituent of the food of this as

of most other flycatchers. They amount to over 38 percent, and are

an important item during every month of the bird's stay on its sum-

mer range. The highest percentage is in March, 61 ; but as only

3 stomachs were taken in that month, the record can not be con-

sidered as final. June shows 52 percent, and is probably nearer the

true maximum, although August and September do not fall much
below. Ants were found in 14 stomachs, and parasitic Hymenoptera

in but 2. Hymenoptera in general were found in 99 stomachs, and

6 contained notliing else. No honeybees were identified.

Hemiptera (bugs) amount to nearly 9 percent of the food. They

were found in 49 stomachs, 2 of which were entirely filled with them.

The greatest number were taken in August, when they constituted

29 percent. The following families were identified:

Stink-bug family (Pentatomidse). Leafhopper family (Jassidse).

Chinch-bug family (Lygseidse). Tree-hopper family (Membracidse).

Leaf-bug family (Capsidse).

Diptera amount to a little more than 31 percent of the whole food.

They rank next to Hymenoptera, and, like those insects, are taken

very regularly during every month of the bird's stay in the State.

While October is the month of maximum consumption, 47 percent,

several other months arc but little below. Only 3 families were

identified: The crane flies (Tipulidse) , the soldier flies (Stratiomyiidae),

and the house flies (Muscidit-).

Lepidoptera, in the shape of moths and caterpillars, amount to

about 7 percent for the year, and were found in every month except

Marcli. They appeared in 36 stomachs, of whicli only 7 contained

the adult insects—moths—and 29 the larvae or caterpiUars. Tliis

taste is in contrast with that of the black plioebe and the wood pewee,
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which prefer moths, but is quite in accordance with the general rule

among insectivorous birds. Special interest attaches to this item

of the bird's food from the fact that larvse of the codling moth were

found in 3 stomachs. In one 15 were counted, which amounted to

89 percent of the food. In another they were too badly broken to

be counted, but formed 55 percent of the contents. In the third

only 1 was found, amounting to 3 percent. Evidently these

insects were hibernating in a crevice in the bark of a tree or some

similar place, and were there discovered by the flycatcher.

A few unidentified insects and some spiders make up the remainder

of the animal food—about 6 percent. Spiders were found in 19

cases—in 1 stomach amounting to 70 percent—and these, with

the cp.terpillars, particularly the codling-moth larvse, show that a

considerable percentage of the food of this bird is not caught on the

wing.

The following is a list of insects identified from the stomachs of

the western flycatcher:

COLEOPTERA.

Aleochara bimaculata. Gaitroidea-cyanea.

Hippodamia ambigua. Diabrotica soror.

Hippodamia convergens. Monoxia sordida.

Cocdnella mlifomica. Epitrix sp.

Scymnus sp. Eulabis rufipes.

Telephoms divisus. Blapstinus ruficeps.

Aphodius sp. Deporaus glasiinm.

lAmonius infuscatus. Balaninus sp.

DIPTEKA.

LBPIDOPTERA.
Stratwmyia maculosa.

Carpocapsa pomonella.

Vegetable /ooti.—Vegetable matter was found in 16 stomachs,

though some of it could not properly be called food. One stomach

contained seeds of Rubus fruit (blackberries or raspberries); 7,

seeds of elderberries; 1, the skin of an unidentified fruit and a

seed of tarweed (Madia); while 6 held rubbish. The Rubus fruit

might have been cultivated, but probably was not.

Food of young.—Among the stomachs whose contents have been

discussed were those of 15 nestlings, varying in age from 48 hours to

2 weeks, which show no marked differences from those of adults.

Only 2 of these stomachs contained any vegetable 'matter; in 1

was 15 percent of rubbish; in the other 3 percent. Gravelstones

were found in several cases, and have been observed in the young

of other insectivorous birds, even when not found in adults of the

same species.
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The young in one nest were fed 24 times in an hour. Owing to

the nest's location the number of nesthngs was not ascertained. If

there were four, as is probable, and the feeding was continued fourteen

hours, each was fed 84 times during the day.

SUMMARY. •

From the foregoing it is evident that neither the farmer nor the

fruit grower has anything to fear from the western flycatcher. Prac-

tically it eats no vegetable food, and its animal diet contains less

than the normal proportion of useful elements. It should be rigidly

protected at all seasons.

OTHER FLYCATCHERS.

Four or more other species of the genus Empidonax occur within

the limits of California. They are not so domestic as the one just

discussed, but their food habits are quite similar. One, E. trailli, is

locally quite abundant, but chooses the willows along water courses

for its home rather than the orchards. The others are less widely

distributed and therefore of less economic importance. A few stom-

achs of each species have been examined, but they indicate no remark-

able differences in food habits from those of the western flycatcher.

HORNED LABK.

(Otocoris alpestris chrysolxma, rubida, and other subspecies.)

Not only in California, but in a considerable portion of temperate

North America, some form of the horned lark occurs wherever plain

or valley presents the condition suited to its peculiar needs. The

former generic name, Eremophila, or desert lover, was peculiarly

appropriate, but unfortunately it was necessary to displace it. Bare,

level ground with scant herbage and no trees or shrubs appears to be

the ideal condition for the horned lark. While on the Pacific coast

they are not called upon to endure excessive cold, yet elsewhere they

endure low temperatures not only with indifference but with apparent

pleasure. The writer has met them on an open prairie when the

temperature was nearly 30 degrees below zero, and though a fierce gale

was blowing from the northwest tliey did not exhibit the least sign of

discomfort, but rose and flew against the wind, then circled around

and alighted on the highest and most windswept place they could

find. Probably they remain through the night in these bleak spots,

for they may frequently be seen there after sunset. Most animals

seek shelter from wind and cold, even though it be nothing but the

leeward side of a ridge or hummocl<, but the horned lark refuses to

do even this, and by preference alights on the top of the knoll where
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the wind cuts the worst. It seems strange that in so small a body
the vital heat can be maintained under such adverse conditions, but
if one of these birds be examined, its body will be found completely
covered with a thick layer of fat, like the blubber on certain marine
animals. This indicates that horned larks have plenty to eat, and
that their food is largely carbonaceous. The necessity for such heat-

producing food does not exist in the case of the California horned
larks, but nevertheless they eat the same substances as those in a

colder climate, although probably in reduced quantities.

The food of this bird consists largely of seeds picked up from the

ground. Very naturally a bird that subsists on scattered seeds would
pick up kernels of grain if they came in its way, and some persons

have declared that this bird does serious damage to newly sown grain.

As they sometimes associate in immense flocks, they may do harm
when large numbers alight on a field before the grain has been har-

rowed in. Drilling the grain, which is the modern method, will ob-

viate this trouble. Most of the grain eaten by these larks is waste

from the harvest field.

For the investigation of the food of the horned larks of California,

259 stomachs, collected in every month except May, were available.

While very irregularly distributed through the year, they probably

give a fair idea of the annual food. In the analysis of the contents of

these stomachs, approximately 9 percent of animal food was found to

91 percent of vegetable.

Animalfood.—The horned lark is essentially a vegetarian, but eats

a considerable number of insects during the reproductive season and

feeds many to the young. Most of the animal food was taken between

March and June, inclusive. The latter has the highest record, nearly

30 percent. As this lark is an early breeder, it begins eating insects

early in the season. After June there is a rapid decrease in animal

food, and the stomachs taken in November contained none whatever.

For convenience this part of the diet may be divided into the two

items, beetles and other insects. Beetles amount to about 5 percent.

Like the animal food in general, they were found in greatest quanti-

ties in the stomachs taken from March to June, the latter month

showing a little over 20 percent. While a few predaceous ground

beetles were eaten, the great bulk of these insects were of harmful

species, among which were some snout beetles or weevils. The re-

mainder of the animal food, 4 percent, consisted of bugs, ants, cater-

pillars, and a few miscellaneous insects and spiders. Of these, the

greater number are either harmful or neutral.

Vegetable food.—The great interest in the food of the homed lark

centers about the vegetable part. This consists of grain and weed

seed. Corn was found in only one stomach. Wheat was contained
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in 21 stomachs, taken in four months: January, February, June, and

July. The irregularity in eating grain would seem to indicate that it

is not a favorite food. The midsummer records may be explained on

the ground that these are the harvest months in California. But it is

not supposable that wheat could be obtained in January and Febru-

ary and not in December or March. The greatest amount was eaten

in February, 74 percent, but only 5 stomachs were taken in this

month, and probably a greater number would have given a lower per-

centage. The average for the year is 9 percent. Of all the grains,

however, oats are the favorite with the homed larks, as they are with

so many other seed-eating birds. They were eaten much more regu-

larly than wheat and in greater quantities. They were found in 142

stomachs, and November gives the highest record, 77 percent, while

June has the lowest, a little over 8 percent. The average for the year

is 31 percent. If all these oats were taken from the farmer's crop it

might be a serious tax, but evidently only a few of them are so ob-

tained. Those eaten in March may have been from newly sown

fields, and those in June and July from the ripening crop, but the rest

must have been waste grain gleaned from the fields. Moreover, Cal-

ifornia is covered with wild and volunteer oats, which, ripening at

other times than the cultivated ones, furnish an inexhaustible supply

of food for many birds. It is certain that most of the oats eaten by

the California homed larks are either waste or volunteer grain, and

have no economic value.

The particular food of homed larks is the seeds of weeds and grasses.

These aggregate 51 percent of the annual diet, being eaten in every

month, and constitute a respectable percentage of the food in each.

The month of least consumption is January, when they amount to over

19 percent; August shows the maximum quantity, nearly 99 percent,

but as only 4 stomachs were taken in this month, probably ample

material would reduce this high percentage. It is by the consump-

tion of weed seed that the horned lark makes amends for doing a little

damage to grain. The quantity of seeds of noxious weeds destroyed

annually by tliis species throughout the country is very great. Fruit

does not appear in the stomachs of homed larks. The bird asks noth-

ing of the orchardist—not even the shelter of his trees.

SUMMARY.

In the final analysis of the food habits of the horned lark there is

but one tenable ground of complaint, namely, that it does some dam-

ago to newly sown grain. Tliis can be largely remedied by harrowing

in immediately after sowing, and can be wholly prevented by drilling-

The bird's insect diet is practically all in its favor, and in eating weed

seed it confers a decided benefit on the farmer. It should be ranked
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as one of our useful species, and protected by law and by public
opinion."

JAY FAMILY.

The jays have acquired a questionable reputation owing to the fact
that they pilfer the nests of other birds and prey upon the farmer's
crops. That at times they are guilty of both of these sins can not be
denied. On the first of these counts the California jay is far more
culpable than its eastern relative and does entirely too much nest
robbing for the best interests of the State. It is also a despoiler of
fruit in its season, and in this respect should be restrained. On the
other hand, jays are conspicuous and ornamental elements in the bird
fauna, and inasmuch as they consume many harmful insects, should
not be wholly condemned.
Some haK dozen species and subspecies of jays occur in California.

The food of the two most important species is discussed in the fol-

lowing pages.

STELLER JAY.

{Cyanodtta stelleri frontalis and carbonacea.)

The Steller jay inhabits the mountains and forested areas of Cali-

fornia throughout the year. It sometimes ventures to the edges of

the valleys and occasionally visits orchards for a taste of fruit, of

which it is very fond, but in general it keeps to the hills and wilder
parts of the canyons. It is fond of coniferous trees and is likely to

be found wherever these abound. Where ranches have been estab-

lished far up the canyons among the hills, this jay visits the ranch
buildings. While it has all the characteristics of the jay family, it is

rather more shy than either the California jay or the eastern bluejay.

To determine the nature of the food of this species, 93 stomachs
were available. They were distributed over the whole year except

February and April. The contents consisted of animal food to the

extent of 28 percent, and vegetable matter 72 percent.

Animal food.—Beetles amount to a httle more than 8 percent:

Carabidse were found in 8 stomachs; all the others were of noxious

species. One stomach was half filled with a species of weevil or snout

beetle (TJiricolepis inornata), of which 35 individuals were counted,

and there were probably more. Hymenoptera amount to about 11

percent and are the largest item of animal food. They were found in

30 stomachs altogether, and 2 were entirely filled with them. Ants
were found in only 2 stomachs. Three honey bees were identified, one
in each of 3 stomachs. One was a worker, another a drone, and the

" For a more complete account of the food habits of the horned lark, see Bulletin

No. 23, Biological Survey, U. S. Department of Agriculture, The Homed Larks and
their Relation to Agriculture, by W. L. McAtee, 1905.
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third indeterminate. None of the smaller parasitic Hymenoptera

were identified. The greater part of this item of food consisted of

wasps and wild bees, which would indicate that this bird is an ener-

getic and expert insect catcher.

Hemiptera (bugs) are evidently not in favor with the Steller jay.

They were found in but few stomachs and in small numbers and

amount for the year to little more than 1 percent. Pentatomidse, or

stinkbugs, and Scutelleridse, or shield bugs, were the only families

identified. Diptera form only four-tenths of 1 percent. They were

found in only 3 stomachs, taken at the same place and at the same

hour. They consisted of crane flies (Tipulidse) filled with eggs.

Orthoptera (grasshoppers and crickets) aggregate about 3.5 percent.

They appeared in 28 stomachs and were the sole contents in one.

Caterpillars and moths amount to a little more than 2 percent. The

former were found in 17 stomachs and the latter in 2.

The following insects from the stomachs of the Steller jay were

identified

:

COLEOPTERA.

Sinodendron rugosum. Clems sphegus.

Dichelonycha fulgida. Thricolepis inomata.

HYMENOPTERA.
Api>i mellifera.

Of miscellaneous creatures, spiders were identified in 3 stomachs,

raphidians in one, and sow bugs (Qniscus) in one; altogether they

make up about one-half of 1 percent. Remains of vertebrates amount

to a little more than 1 percent. They consist of hair and skin of a

mammal found in one stomach, two bits of bone, probably of a frog,

in one, and eggshells in 13. This last item is the worst in this jay's

record, since it indicates that the bird is guilty of eating the eggs of

smaller birds; but even this is not as bad as it looks. Only 6 of these

egg-eating records occurred in June, the nesting month. All the rest

were in September or later and were probably old shells picked up in

abandoned nests or about ranch buildings or camp grounds.

Vegetablefood.—The vegetable food may be divided into fruit, grain,

mast, and miscellaneous matter. Fruit amounts to 22 percent and

was found in 55 stomachs. Prunes were identified in 2 stomachs,

cherries in 2, grapes in 2, Rubus fruits in 15, strawberries in 1, elder-

berries in 15, bay laurel fruit in 1, unknown wild fruit in 2, and fruit

pulp, not fully identified but thought to be of cultivated varieties, in

] 6 stomachs. Thus 38 stomachs held fruit supposed to be cultivated.

This number inc,lu(h\s all containing Rubus fruits, which probably were

not all cultivated—|)erhaps none of them were. The Steller jay un-

doubtedly cats considerable fruit, but most of its range lies in unset-

tled areas, and it is too shy to visit orchards, except those close to the
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timber. For the present, then, or until it becomes more domestic,

the damage to cultivated fruit is likely to be small.

Grain amounts to 5 percent, and was found in 15 stomachs, dis-

tributed as follows: Wheat in 7, oats in 9, and barley in 1. Much of

the wheat was damaged, and, in fact, owing to the times of year, it

could not have been otherwise. The greatest amount of grain was
taken in June, 24 percent, and was probably picked up in the harvest

field. Many of the oats, perhaps all, were of the wild variety. The
chief food of this jay, however, is acorns, though occasionally it eats

other nuts or large seeds. Mast amounts to 42.5 percent of the yearly

diet, and was found in 38 stomachs. In some of them it reached 99

percent of the contents. In October and November it amounted to

76 percent, in December to 90, and in January to 99 percent. Even
in June, when other food was abundant, it was eaten to the extent

of nearly 10 percent, though none was found in the stomachs taken

in May or July. Very likely a considerable part of this was stolen

from the stores of the California woodpecker, for it is hardly probable

that the jays find acorns under the trees so late as June and so early

as August. It is true the jays themselves store up nuts to some
extent, but hardly on the scale indicated by the contents of their

stomachs when the acorn harvest is long past. Seeds, galls, and

miscellaneous matter make up the remainder of the vegetable food,

about 2.5 percent. In two stomachs taken near the ocean were tan-

gles of confervse and other seaweeds.

SUMMARY.

From the foregoing analysis it will be seen that the food of the

Steller jay is of minor importance from an economic point of view.

In destroying beetles and Hymenoptera it performs some service,

but it destroys only a few. Of the order of Hemiptera, which con-

tains most of the worst pests of the orchardist and farmer, it eats

scarcely any. The OrthopteTa, which are almost all harmful insects,

are eaten oidy sparingly, and the same applies to the rest of the

insect food. The destruction of birds' eggs is the worst count against

the jay. But none were found, except in June, until September, when

it was too late in the season for fresh eggs to be obtainable. In June

17 birds were taken, and 6 of them, or 35 percent of the whole, appar-

ently had robbed birds' nests. Now, it is evident that if 35 percent

of all the Steller jays in California each rob one bird's nest every day

during the month of June the aggregate loss is very great.

So far as its vegetable food is concerned, this bird does little dam-

age. It is too shy to visit the more cultivated districts, and probably

will never take enough fruit or grain to become of economic impor-

tance. The other vegetable food it consumes is entirely neutral from

the economic standpoint.

38301—Bull. 34—10 i
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CALIFORNIA JAY.

{Aphelocoma califomica.)

The California jay (PI. Ill) occupies the warm chaparral-covered

lower slopes of the Sierra Nevada and Coast ranges and adjacent val-

leys. He has the same general traits of character as the eastern jay,

is the same noisy, rollicking fellow as that bird, and in California

occupies a corresponding position in bird society. While for the most

part a frequenter of woods and chaparral, he is by no means shy of

visiting orchards and gardens, and will come even to the farm

buildings if anything there interests him. A nest of the chipping

sparrow {Spizella passerina arizonx), which was being watched for

notes on feeding, was robbed of its four nestlings early one morimig

by a jay, although not more than 30 feet from the front door of a

house on the edge of the village. He is a persistent spy upon domes-

tic fowls and well knows the meaning of the cackle of a hen. A
woman whose home was at the mouth of a small ravine told the

writer that one of her hens had a nest under a bush a short distance

up the ravine from the cottage. A jay had found this out, and every

day when the hen went on her nest the jay would perch on a near-by

tree. As soon as the cackle of the hen was heard, both woman and

bird rushed to get the egg, but many times the jay reached the nest

first and secured the prize. A man living in the thickly settled out-

skirts of a town said that jays came every morning and perched on

some large trees that overhung his barnyards, where the hens had

their nests, and that it was necessary for some member of the family

to be on the lookout and start at the first sound of the hen's voice or

a jay would get the egg.

A still worse trait of the jay was described by a yoimg man en-

gaged in luising poultry on a ranch far up a canyon near wooded

hills. When his -white leghorn chicks were small, the jays would

attack and kill them by a few blows of the beak, and then peck

open tlie skull and out the brains. In spite of all endeavors to

protect the chicks and to shoot the jays, his losses were serious.

As a fruit-eater the jay has few equals. He has a pronounced

taste for cherries and prunes, and wher(> orchards of these fruits are

near natural coverts, he will work unceasingly to carry off the fruit.

The writer remained in a cherry orchard in such a situation from 9

a. m. to 4 p. m. on several occasions during the cherry season, and

there was not an hour of that time that jays were not going away

with fruit and coming for more, in spite of the fact that every one

was shot that was unwary enough to give the collector a chance.

A small prune orchard on some bottomland, just where a small

ravine debouched from the wooded hills, was also watched. The

fruit was just ripening, and a continuous line of jays was seen pass-
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ing from the hills down through the ravine to the orchard, while a

return line, each jay bearing a prune, was flying up the ravine to the

woods, where, probably, the fruit was secreted and left to rot. The
jay habitually stores nuts and grain for future use, and no doubt,

urged by a misdirected instinct, lays up fruit for the same purpose,

but with a different result. Several hours later the jays were still

at work. On another occasion 7 jays were shot successively from

a prune tree loaded with fruit, and others continued to come, unter-

rified by the report of the gun or the dead bodies of their comrades

th^t lay on the groxind beneath the tree.

The jay is also a notorious pilferer of nuts, notably almonds and
English walnuts. He is a skillful nutcracker, and extracts the ker-

nel deftly by holding the nut between his feet on a branch, while he

hammers it with his beak until he cracks the shell. Only the hard-

est nuts defy his powers. A gentleman who owned a large ranch

situated in a canyon and on the surrounding hills planted a dozen

or more almond trees to raise nuts for home use. When the trees

came to bearing, the j ays each year carried all the nuts away before they

were ripe. ^'Although," said the owner, "the trees bear a fair crop,

I never get a nut; the jays take them all." Another gentleman

had a number of very large English walnut trees on his ranch, which

was at the upper end of a wooded canyon. While these nuts were

yet unripe, the jays destroyed a great many. Fortunately, when
mature, they seem to be too hard for the jays to peck through, so

the bulk of the crop was saved.

But the jays do not frequent orchards entirely for fruit. During

May and June the writer many times visited an apple orchard, the

leaves of which were badly infested with a small green caterpillar,

locally known as the canker worm. When a branch is jarred,

these insects let themselves down to the ground on a thread spun

for the pmpose. Many jays were seen to fly into the orchard, ahght

in a tree, and then almost immediately drop to the ground. Obser-

vation showed that the caterpillars, disturbed by the shock of the

bird's ahghting on a branch, dropped, and that the birds immedi-

ately foUowed and gathered them in. These caterpiUars were found

in the stomachs of several jays, in one case to the extent of 90 percent

of the contents.

, For the laboratory investigation of the food of the Cahfornia jay,

326 stomachs were used. They were distributed through every

month, but the greater number were taken from May to September,

inclusive. As manyof them as possible were-collected about orchards,

gardens, ranch buildings, and stock yards. In the first analysis the

food divides into 27 percent of animal matter and 73 percent of

vegetable. The greatest percentage of animal food occurs in April,

when it reaches 70 percent. After that it decreases gradually to
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January, when it falls to its minimum of a little less than 5 percent.

Vegetable food, on the contrary, is most sparingly eaten in April and

most abundantly in January.
' Animalfood.—As the jay is largely a ground feeder, careful ac-

count was kept of the predaceous ground beetles (Carabidse). In

May they amount to 10 percent of the food and to nearly as much
in February; but in the other months they are insignificant. The

total for the year is 2.5 percent. Other beetles, all either harmful

or neutral, amount to a little more than 8 percent. They are eaten

rather irregularly through the year. April shows the greatest cpn-

sumption, nearly 31 percent, and January the least, only a trace.

Hymenoptera, in the shape of wasps, bees, and ants, amount to a

little less than 5 percent. They were contained in 189 stomachs

and were distributed as follows: Honey bees in 9, ants in 27, other

Hymenoptera in 159. These figures illustrate the fact that a bird

will eat a certain article of food very often, but in small quantities.

While Hymenoptera amount to less than 5 percent of the food, they

were found in nearly 58 percent of the stomachs. The honey bees,

20 in number, were found in 9 stomachs, and, what is very singular,

all were workers. Birds that eat honey bees usually select the

drones, but the jay appears to have chosen the workers. Fortu-

nately he does not appear to eat many.
Hemiptera were eaten to the extent of less than one-half of 1 per-

cent. One stomach contained 2 black olive scales {Saissetia olex).

Diptera seem even less acceptable than bugs as an article of food.

In July, the month of greatest consumption, there were less than 1

percent.

Lepidoptera (moths and caterpillars) amoimt to 2.5 percent. They

were eaten in every month , .mainly in the caterpillar stage. May was

the month when the greatest number was eaten, nearly 10 percent.

The most interesting point, however, in connection with this item of

food is that ] 2 pupffi of the codling moth were found distributed

through 8 stomachs. This is a most unexpected service from a bird

of the jay's habits, and it may be said that a little work of this kind

will cover a multitude of sins in other directions.

Orthoptera (grasshoppers and crickets) are eaten to the extent

of 4.5 percent. Most of them were taken in July, August, and Sep-

tember. As usual, August stands first, with a consumption of nearly

17 percent, and one stomach contained the remains of 41 individuals.

Melanoplus devastator was the only species identified. As the jay is,

to a great extent, an inhabitant of the woods, it was natural that its

stomach should contain quite a number of the brown wood cricket.

A mole cricket also was found in one stomach. Orthoptera were

found in 151 stomachs and formed the total food in one. When they
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are eaten so often, it is surprising that they do not form a larger
percentage of the food.

A few miscellaneous creatures, such as raphidians, spiders, snails,

etc., form less than one-half of 1 percent of the food.

The following is a list of insects identified in the stomachs of the
California jay:

COLEOPTEKA.

Amara conflata. Diahrotica sp.

Silpha ramosa

.

Cohiontis rohmta.
Limoniusfulvipes. Blapstinus rufipes.

Perothops witticki. Sdopithes obscurus.

Onihophagus sp. Balaninus sp.

HEMIPTERA.

Svnea diadema. Saissetia oless.

HYMENOPTERA.

LEPIDOPTERA.

ORTHOPTERA.

Apis mellifera.

Carpocapsa pomonella.

Melanoplus devastator.

Besides the insects and other invertebrates already discussed, the

jay eats some vertebrates. The remains consisted of bones or feathers

of birds in 8 stomachs, eggshells in 38, bones of small mammals
(mice and shrews) in 11, and bones of reptiles and batrachians in 13

stomachs. In destroying small mammals the jay is conferring an
unmixed good, as practically all of them are injurious. His appetite

for reptiles and batrachians, however, is unfortunate. These crea-

tures, being mostly insectivorous, are very useful. Probably, how-
ever, their ranks are not seriously thinned by the jay. Of those eaten,

9 were lizards, one a snake, one a frog, and 2 others were batrachians,

but could not be further identified. The great interest in the jay's

vertebrate food, however, centers about the remains of birds and
eggs. Of the 46 stomachs containing these remains, 17 were taken

between the middle of May and the middle of July, and, as this period

practically covers the nesting season in California, all may be con-

sidered as from the nests of wild birds robbed by the jay. The others

represent either the eggs of domestic fowls or old eggshells. In the

above period 95 stomachs were collected, of which 17, or 18 percent,

contained eggs or remains of young birds. If we may infer, as seems

reasonable, that 18 percent of the California jays rob birds' nests

every day during the nesting season, then we must admit that the

jays are a tremendous factor in preventing the increase of our com-

mon birds. Mr. Joseph Grinell, of Pasadena, after careful observa-

tion, estimates the number of this species in California at about
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126,000. This is probably a low estimate. If 18 percent of this

number, or 22,680 jays, each robs a nest of eggs or young daily for a

period of sixty days from the middle of May to the middle of July, the

total number of nests destroyed in California by this one species every

year is 1 ,360,800. These figures are somewhat startling, representing

as they do an enormous number of useful birds, and it is to be hoped

they exaggerate the damage. For the present, however, they must

stand for what they are worth. More data are necessary in order to

determine fully the accuracy of the figures. Little weight attaches

to the destruction of the eggs of domestic fowls by this jay, since m
most cases it is easily preventable.

Vegetable food.—Aside from a few miscellaneous items, that alto-

gether amount to less than 1 percent, the jay's vegetable food may be

classed under three heads: Grain, fruit, and mast. Owing to the

economic importance of this food the full tabulation is given below:

Month.
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Mast forms the largest item of the jay's food. This fact has some
economic interest, since mast possesses considerable value as food
for stock, especially hogs. A glance at the table will show the high
percentages for the eight months from September to April inclusive,

and then the sudden drop to the low rank it holds for the rest of the

year. While the average consumption for the year is 38 percent,

for these eight months alone it rises to nearly 57 percent, or more
than half of the whole food. Doctor Merriam says that by the

Indians this jay is called the oak planter. There is no doubt that

all jays unconsciously aid in planting forest trees. Like the Cali-

fornia woodpecker they habitually store up nuts and other large

seeds, though unlike that bird they do not prepare storage places,

but place them in forks of trees, cracks in old stumps or logs, behind

loose pieces of bark, or bury them in the ground. Nuts are often

dropped when being carried to a place of concealment, and sprout

and grow to renew the forest.

SUMMARY.

The insect food, though small in amount, may be set down to the

jay's credit. By the destruction of birds' eggs and young, it does

serious mischief. Two items of its vegetable food, grain and fruit,

are against the jay. In the case of grain, however, it is doubtful if

much damage is done, since it is taken mostly after the harvest. If

the grain taken in early spring is stolen from newly sown fields, it

represents a real loss; but the jay is not known to pull up grain

after it has sprouted, so that all it gets at this time must have been

left uncovered, and is therefore of minor importance. After harvest

it is common to see small companies of jays in fields, where they

probably glean scattered kernels as well as some insects. In the

matter of fruit stealing there are no extenuating circumstances.

Wherever orchards are near its haunts, the jay is a persistent and

insatiable fruit thief. If he took only what is necessary to satisfy

the appetites of himself and family, he might be endured for the sake

of his better traits. But long after his hunger is appeased, he con-

tinues to carry off fruit to store away, and thus his pilferings are

limited only by his numbers and by the size of the fruit crop. More-

over, much of the fruit which he pecks is left on the tree to rot, and

more falls to the ground unfit for use, except by pigs. It is fortu-

nate that only orchards situated near the jay's usual haunts suffer

severely. Those farther away are visited occasionally, but are not

seriously damaged. Unlike many other birds which prey upon the

earlier fruits, the jay continues his depredations as long as fruit is

to be had. In an orchard closely watched by the writer it was

found that when the earlier cherries were ripening, blackbirds,

thrushes, orioles, grosbeaks, cedar birds, and linnets, as well as jays.
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were present in numbers, but two weeks later, when the earlier

varieties were gone and the later ones were ripe, hardly any smaller

birds were present, while the jays were as busy as ever; and still

later, at the end of the season, when the prune crop came on, jays

were still taking a heavy toll.

It will thus be seen that the jay has many more bad qualities

than good. In fact, from the economic point of view he has few

redeeming virtues. Something may be said in his favor from the

esthetic side, as he is a handsome bird, and people interested in

country life would no doubt miss his familiar presence. But as the

case stands there are far too many California jays. If they could

be reduced to a fourth or a half of their present numbers, the remain-

der would probably do no serious harm. This is exactly what is

likely to take place gradually as the State becomes more thickly

settled and forest and chaparral lands decrease.

BLACKBIRD, ORIOLE, AND MEADOWLARK FAMILY.

{Icteridx.)

The family which includes the orioles, blackbirds, and meadow-

larks embraces species widely different in form, plumage, nesting

habits, and food. The orioles nest in trees and obtain the greater

part of their food thereon. The blackbirds nest upon low trees,

bushes, or reeds, and take their food from trees to some extent, but

mostly from the ground. The meadowlarks, the most terrestrial

of all, nest upon the ground and obtain nearly all of their food there.

Orioles eat the greatest percentage of insects, the meadowlarks eat

a little less, while the blackbirds eat the least. Blackbirds rank

next to sparrows as eaters of weed seeds, especially in winter.

Besides the Brewer blackbird there are in California 5 species

and subspecies of redwinged blackbirds, which are so much alike

that most of them can be distinguished only by ornithologists.

All have practically the same nesting habits, and their food is not

essentially different.

BICOLORED REDWING.

(Agelaius gubemator califuniicus.)

The bicolored redwing is distributed locally over a large part of

California, but owing to its peculiar habit of building its nest

directly over water, the areas it occupies are restricted. Flooded

marshes and ponds overgrown with bulrushes or tules are much
to its taste, affording abundant nesting sites. Such places are

common in California and many are of large extent—as those on

Suisun Bay and in the Sacramento and San Joaquin valleys. Among
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these the bicolored redwing and his redwinged relatives find con-

genial quarters.

For the laboratory investigation of the food of this species, 198

stomachs were available. They were collected in every month
of the year, and probably give a fair idea of the bird's food. It

was found to consist of 14 percent of animal matter to 86 of vege-

table. The animal food is practically all insects, and the vegetable

either grain or weed seed.

Animal food.—Most of the animal food was taken in May, June,

and July. May stomachs showed the maximum of nearly 91 per-

cent. There is a sudden rise in the amount from April to May and

a sudden fall from July to August. The insects composing this

part of the food were distributed among several of the most com-

mon orders, but none of them appear to be specially sought after.

Beetles aggregate about 5 percent. A few were predaceous ground

beetles, but the most were either leaf beetles (Chrysomelidoe) or

weevils. Hymenoptera, in the shape of wasps and ants, were taken

very sparingly in the four months from May to August inclusive, and

amount to about one-fourth of 1 percent for the year. Bugs were

eaten during the six warmer months, and for the year aggregate

just 1 percent. Grasshoppers constitute over 15 percent of the

food in July. They are a fraction of 1 percent for the other months

and average 1.5 percent for the year.

Caterpillars aggregate 5.5 percent, the highest of any item of

animal food. In May they amount to over 45 percent of the food

of that month, which is more than for all the other months together.

Probably they are fed largely to the nestlings, as a few taken in

May had eaten a large percentage of these insects. It is worthy of

special notice that the caterpillar known in the cotton-raising States

as the cotton bollworm, and elsewhere as the corn-ear worm, Helio'Ms

oholeta, was found in 7 stomachs. This is certainly to the credit of

the bird, and it may be that its visits to cornfields are for this insect

primarily, and that corn is taken only incidentally. A few miscel-

laneous insects amount to less than 1 percent and complete the

animal portion of the diet.

The following are the insects identified in stomachs of the bicolored

redwing:
COLBOPTERA.

Ehphrus ruscarius. Systena ochracea.

Gastroidea cyanea aesia. Notoxus alamedse.

Chxtoenema minuta. Apocrypha dyscMnoides.

LBPIDOPTEKA.

Beliothis obsoleta.
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Vegetable food.—Two prominent constituents make up the yege-

table food of the redwing—grain and weed seed. Grain amounts

to 70 and weed seed to 15 percent. The grain consists of corn,

wheat, oats, and barley. Oats are the favorite. They amount to

over 47 percent of the yearly food, and were eaten in every month
except February, when they were replaced by barley. The month
of maximum consumption was December, when nearly 72 percent

was eaten, but several other months were nearly as high. Wheat
stands next to oats in the quantity eaten, nearly 13 percent. It is

taken quite regularly in every month except March and May. Bar-

ley was found only in stomachs taken in February, October, and

November, and nearly all of it was taken in February. The aver-

age for the year is 5.5 percent. Corn is eaten still less than barley,

and nearly all was consumed in September, when it reached nearly

46 percent of the month's food. A little was eaten in May, August,

and October, but the aggregate for the year is only slightly more than

4 percent.

Weed seed amounts to 15 percent of the food of the bicolored red-

wing. It is eaten in every month except May, when it gives way

to animal food. The following species were identified:

Sunflower {Heliantkus sp.). Chickweed (Stellaria media).

Tarweed {Madia saliva). Catchfly (Silene sp.).

Bur clover {Medicago denticulatum)

.

Smartweed (Polygonum).

Alfilaria (Erodium cicutarium)

.

Sorrel (Rumex sp.).

Bed maids (Calandrinia menziesi). Canary seed (Phalaris caroliniana).

Pigweed (Amaranthus retroflexus)

.

Sedge {Carex sp.).

These seeds were eaten very regularly throughout the year. The

greatest consumption is in March, 35 percent, but as the record for

several other months does not fall much below, probably this has

no special significance. All of the above weeds are more or less of a

nuisance, though at times some of them may be used as forage plants.

Fruit is not eaten by the bicolored redwing.

Food of young.—Among the stomachs of the bicolored redwing

were 11 of nestlings varying in age from 4 days to 2 weelcs.

The food was made up of 99 percent of animal matter and 1 percent

of vegetable, though most of the latter was mere rubbish, no doubt

accidental. Caterpillars were the largest item, and amounted to an

average of 45 percent. Beetles, many of them in the larval state,

stood next, with 32 percent. Hemiptera, especially stinkbugs and

leafhoppers, amounted to 19 percent. A few miscellaneous insects and

spiders made up the other 3 percent. It will be noted that the food

of the young is practically all animal and that a preponderance of

caterpillars anil beetle larvaa makes it softer than that of the adults.
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SUMMAEY.

In summing up the facts relating to the food of the bicolored
redwing, the most prominent point is the great percentage of grain.
Evidently if this bird were abundant in a grain-raising country it

would be a menace to the crop. But no complaints of the bird's
depredations on grain have been made, and it is significant that the
grain consumed is not taken at or just before the harvest, but is a
constant element of every month's food. As the favorite grain is

oats, which grows wild in great abundance, it must be admitted
that, with all its possibilities for mischief, the bird at present is

doing very little damage. So far as its insect food goes, it does
no appreciable harm and much good. Its consumption of weed seed
is a positive benefit. Like the other redwings, it has interesting

habits and a pleasant song, and for the present, at least, should be
protected.

OTHER REDWINGS.

In addition to the stomachs of the bicolored redwing, a few of

2 other species of redwings have been examined. They comprise

16 stomachs of the tricolored redwing (Agelaius tricolor), and 12 of

the western redwing (some form of A. pJiceniceus) . From the exami-

nation of so small a number, final data on the food can not be obtained,

but so far as the testimony goes, it indicates that both species consume
• more insects and less grain than the bicolored. The stomachs of

the tricolored contain 79 percent of animal matter to 21 of vegetable.

The animal matter consists mostly of beetles and caterpillars, with

a decided preponderance of caterpillars. The vegetable food is

nearly all weed seed. One stomach alone contained barley.

In the case of the western redwings, the animal food amounted

to 63 percent to 37 of vegetable. The former was pretty evenly

distributed among beetles, grasshoppers, and Lepidoptera (moths and

caterpillars), and contained in addition a few aquatic insects. The

vegetable food was largely weed seed. A little barley was found in

one stomach, and one was filled with oats.

It is evident from the foregoing that the beneficial greatly out-

weigh the injurious elements in the food of these redwings.

BREWER BLACKBIRD.

(Euphagus cyanocefhalus.)

The Brewer blackbird (PI. IV) occurs over most of the cultivated

districts of California. By choice it is a resident of fields, meadows,

orchards, and about ranclx buildings and cultivated lands generally.

It takes the place on the Pacific coast occupied by the crow blackbird

{Quiscalus guiscula and seneusl in the Mississippi Valley and farther
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east, and is so similar in appearance and habits that the eastern

observer in California forgets that it is not the same species. It

nests in bushes, weeds, and sometimes in trees, and is so gregarious

that several nests are often built in the same vicinity. Large colonies

frequently establish themselves near farm buildings, and feed freely

in the stock yards and cultivated fields. When fruit is ripe these

blackbirds do not hesitate to take a share, and they visit the orchard

daily for the early cherries.

They claim a share of grain also, but do not appear to eat it at

harvest time so much as afterwards. Mr. Walter K. Fisher, writing

from Stockton, Calif., on November 12, 1897, reports them as feeding

on newly sown wheat that had not been harrowed in, eating nearly

all thus left exposed. He describes the birds as in such immense

flocks in the grain fields that at a distance they looked like smoke

rising from the ground, and says that stomachs of birds taken were

full of wheat. On the other hand, Prof. A. J. Cook, of Cldremont,

Calif., says that he considered it one of the most valuable species

in the State; and Mr. J. F. Illingsworth, of Ontario, Calif., in a paper

read before the Pomona Farmers' Club," speaks of it as a beneficial

bird, which should be protected. Mr. O. E. Bremner, State horti-

cultural inspector, in a letter to the Biological Survey, says:

The cankerworm episode is quite a common one with us here. In one district,

Dry Creek Valley, Sonoma County, there has been a threatened invasion of the

prune trees by spring cankerworms several times, but each time the blackbirds came

to the rescue and completely cleaned them out. 1 have often seen bands of black-

birds working in an infested orchard. They work from tree to tree, clearing them

out as they go. If a worm tries to escape by webbing down, they will dive down and

catch him in mid-air.

During the cherry season the writer observed these birds in the

orchards, and collected a number of them. They were seen to eat

freely of cherries, and the stomachs of those taken showed that a

goodly proportion of the food consisted of cherry pulp. While these

observations were being made, a neighboring fruit raiser began to

plow his orchard. Almost immediately every blackbird in the vicin-

ity was upon the newly opened ground, and many followed within

a few feet of the plowman's heels in their eagerness to get every

grub or other insect turned out by the plow. On another occasion

an orchard was being watched while the far side was being plowed.

A continual flight of blackbirds was passing in both directions over

the observer's head, and practically all of th*em alighted on the newly

plowed ground, fed there for a while, and then returned, probably

to their nests. When plowing was finished and harrowing began,

the blackbirds immediately changed their foraging ground, and fol-

lowed the harrow as closely as they had accompanied the plow.

o Ontario Observer, June 3, 1899.
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In the laboratory investigation of this bird's food 312 stomachs
were available. They were collected in every month in the year
and represent fairly the fruit and grain growing sections of the State
from Santa Eosa southward. Many were taken in orchards and
gardens when in the act of pilfering fruit or other products of hus-
bandry. Besides adults, 29 nesthngs of various ages are represented.

The first analysis of the stomach contents gives 32 percent of animal
matter to 68 of vegetable. The animal food consists of insects, spi-

ders, sow bugs, snails, and eggshells.

Animal food.—The animal food attains its maximum in April,

when it reaches 82 percent. From that time it slowly decreases

until December, when it is only 5 percent, and then rises toward its

maximum. The increase is very sudden from March to April. Bee-

tles constitute over 11 percent of the food, and of these 2.5 percent

are predatory ground beetles (Carabidse). April is the month of

greatest consumption of beetles, 29 percent, but no carabids are

eaten in this month. In June 22.5 percent of beetles are eaten, of

which 12 percent are carabids. The amounts eaten in other months
are insignificant. The great bulk of the beetles eaten are the dark-

'ling beetles (Tenebrionidse), which have much the same habit of

living on the ground as the carabids, and are probably more abun-

dant in California. One stomach was entirely filled with them. A
few click beetles (Elateridse) and some weevils were also eaten.

Hjrmenoptera (wasps, bees, and ants) were eaten to the extent of

1.7 percent of the food. Evidently blackbirds are too slow to catch

often such agile creatures as wasps and bees. Hymenoptera were

eaten in every month from March to November, inclusive. In June

they amount to something over 7 percent, which is the maximum.

Bugs (Hemiptera) of various kinds are eaten from April to Novem-
ber to a small extent. They aggregate somewhat more than 1 per-

cent for the year. In the month of greatest consumption, June,

they reach only 5.5 percent. They belong mostly to the famihes of

stinkbugs (Pentatomidse) and shield bugs (Scutelleridse). A black

olive scale was found in one stomach. Fhes (Diptera) were eaten

to a slight extent from April to July inclusive, with a trace in Octo-

ber. The total for the year is only a Httle more than 1.5 percent.

Like bees and wasps, flies are probably too quick to be easily caught.

Caterpillars and pupae (Lepidoptera) reach the highest percentage

of any item of animal food. They amount to nearly 12 percent, and

are eaten in every month. April is the month when most are taken,

over 38 percent, and the record for May stands nearly as high. They

belong largely to the owlet moths (Noctuidae), which comprise many
of those pests generally known as cutworms. The cotton boUworm,

or corn-ear worm {HeliotUs ohsoleta), was identified in 10 stomachs,

and was probably contained in many more, but in a condition that
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baffled recognition. The most interesting Lepidoptera were the

pupse of the codhng moth, found in 1 1 stomachs, 4 of which belonged

to adults, while the other 7 were from nestlings, whose food will be

discussed farther on. An orchardist told the writer that at one time

his trees became infested with cankerworms, which swarmed all over

the orchard and were rapidly destroying the leaves, when the black-

birds came in great numbers from all quarters and fed upon the

worms until they were practically exterminated.

Grasshoppers and crickets were taken from April to November,

inclusive, and amount for the whole year to 3.5 percent of the diet.

In June they constitute over 15 percent of the food of that month,

but only a moderate percentage was eaten in the other months. It

is rather remarkable that birds which feed so much on the ground

should eat so few of these insects, but this species appears to be

mainly a vegetable eater, and to get the larger part of its animal

food in April, just at its reproductive season, before grasshoppers

are abundant.

Following is a list of insects identified in the stomachs of the

Brewer blackbird:

COLEOPTBRA.

Trisena sdtula. Diabrotica soror.

Triama longula. Diachus auratus.

Bradycellus rupestris. Qastroidea sp.

Sq/mnus lacustris. Blapstinus pulveruUntus.

Dermestes mannerheimi. Blapstinus rujipes.

Saprinus obscurus. Apocrypha dyschirioides.

Anchastus dnereipennis. Anthicus punctulatus.

Aphodius Tugifrons.
'

Sitones sp.

Aphodius granarius.

HEMIPTERA.
Saissetia olex.

LEPIDOPTERA.

Heliothis obsolcla. Carpocapsa poriwnella.

Vegetable food.—The vegetable food readies its maximum of 95

percent in December, when animal food is least plentiful. It may be

divided into fruit, grain, and weed seed. Fruit was eaten in May,

June, and July, not a trace appearing in any other month. It was

found in 6.3 stomachs, of which 37 contained cherries (or what was

thought to be such); 2, strawberries; 3, blackberries or raspberries;

and 21, fruit j)ulp or skins not further identified. The percentages

for each month were 14 for May, 22 for June, and 15 for July, an

average of ] 7 percent for each of the three months, or of a Httle more

than 4 percent for the whole year. This certainly is not a bad

showing, and if the bird does no greater harm than is involved in its

fruit eating, it is -well worth protecting.
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Grain constitutes 54 percent of the yearly food of the Brewer
blackbird. It is eaten in every month, and forms a respectable

percentage in each. The greatest amount is taken in December,

93 percent, and the least in April, 4 percent. Oats are the favorite

grain. They amount to nearly 46 percent, and were found in 157

stomachs. Wheat amounts to nearly 3 percent, and was contained

in 11 stomachs. Corn ranks next as to quantity eaten, less than 2

percent, but it was found in 17 stomachs. Barley occurred in only

5 stomachs, but amounted to a little more than 2 percent. Only

1 stomach held rye, but it amounted to more than 1 percent, for

the stomach was nearly filled with it. Oats were the sole contents

of 14 stomachs and wheat of 2. No stomach was completely filled

with any other grain. Oats are evidently the favorite grain,

whether we judge by the percentage eaten or by the number of

stomachs containing them. Many of these were wild oats and of

little economic value.

Weed seed amounts to nearly 9 percent of the food, and, while not

consumed in large quantities, is eaten to some extent in every month.

The greatest amount is taken in March, 26 percent. October comes

next, with nearly 16 percent. The least is eaten in December and

January, when grain is at its highest point. But httle weed seed is

eaten in May and June, when cherries demand attention. Weed

seed was found in 134 stomachs, but in rather small quantities in

each. No stomach was completely filled with it. It seems to be

taken, moreover, rather irregularly, as though it were merely a

makeshift. A few other odd items, mostly rubbish, amount to less

than 1 percent, and complete the quota of vegetable food.

Seeds of the following uncultivated plants were identified:

Lesser tarweed (Hemizonia/asdculata). Spurry (Spergula arvensis).

Tarweed
( Madia sativa)

.

Chickweed {Stellaria media)

.

Bur thistle {Centaurea meliterms). Catchfly {Silene sp.).

Alfilaria (Erodium cicutarium). Knotweed {Polygonum sp.).

Black mustard (Brassica nigra)

.

Brome grass (Bromus sp
.
)

.

Miners' lettuce (Montia perfoliata). Wild oats {Avena fatua)

.

Red maids (Calandrinia menzied). Monterey pine {Pinus radiata).

P^eed (Amaranthus retroflexus)

.

Food of young.—Among the stomachs examined were those of 29

nesthngs, varying in age from twenty-four hours to some that were

nearly fledged. Taken altogether, the stomachs contamed 89

percent of animal matter to 11 of vegetable. Over 74 percent of

aU was composed of caterpillars, grasshoppers, and spiders, beetles

in general amount to 6 percent of the food, or a Uttle more than halt

the quantity eaten by the adults. Very singularly, however, 4.5

percent of these are carabids, or predatory ground beetles, nearly

twice as many as are taken by the parent birds, although soft food

is usuaUy preferred for feeding nesthngs. CaterpiUars, with a tew
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adult moths and some pupae, aggregate 33 percent, which is three

times as many as were eaten by the old birds. They were found in

22 of the 29 stomachs. The most interesting part of this item is 15

codling moth pupae that were contained in 7 stomachs. Four adult

stomachs also contained one each of these pupae, but they seem to

be mostly reserved as tidbits for the young. Grasshoppers and

crickets were found in 21 stomachs, and aggregate 30 percent of the

food, more than eight times as much as was eaten by the adults, so

these insects also are evidently reserved for the nestlings. Spiders

amount to 1 1 percent of the food of the young, although less than 1

percent of the parents' food. Various other insects and a few snails

make up the rest of the animal food.

The vegetable food consists of fruit, grain, and rubbish. Fruit,

probably cherries, was found in 4 stomachs of one brood. The

average for each stomach was 43 percent. This was the oldest

brood taken, and the birds were nearly ready to fly, which probably

accounts for the large proportion of vegetable food. Oats, found in

the stomach of one bird about a week old, amounted to about 45

percent of the contents, and seemed unusual food for so young a

bird. The other two of the same brood had grass and other rubbish

in their stomachs. Rubbish is the best term to describe the vegeta-

ble matter in most of these stomachs. The fruit and grain were all

that should be called food.

One can not fail to notice the very pronounced difference in diet

between these nestlings and the adults. Not only is the animal

food of the young greatly in excess, but it is practically made up of

spiders, caterpillars, and grasshoppers. All of these are compara-

tively soft-bodied creatures, and probably on that account are

selected for the young.
SUMMARY.

In so far as its animal food is concerned, but little fault can be

found with the Brewer blackbird. The insects eaten are fairly well

distributed among the various orders, and include only a compara-

tively small number that are useful. As to fruit, no more is eaten

than may be considered a fair return for the destruction of insects.

The weed seed eaten must be set down to the bird's credit. All

question, then, in regard to its economic position must rest upon the

grain it eats. Most of the grain is taken in the months from August

to February, inclusive. The average amount consumed in those

seven months is over 75 percent of the food, wliile the average for

the other five months is less than 24 percent, yet this last period

covers the time from sowing to the end of harvest. As matters

stand at present, probably the bird is doing no harm by eating grain,

except perhaps under exceptional circumstances. It has a decided
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proclivity for oats, and if abundant would undoubtedly piove a
menace to 'the crop.

WESTERN MEADOWLARK.

(Sturnella neglecta.)

Throughout California wherever grassy uplands, fields, and
meadows occur, there will be seen the western meadowlark. Low,
rich meadows, verging to marsh, with water near by, form ideal condi-

tions for this bird. Nor does it disdain fertile hillsides when not too

high, and when covered by a thick coat of herbage. Only pro-

fessional ornithologists take note of the plumage differences between
the eastern and western species of the meadowlark, but the difference

in song is evident to the dullest ear. Owing to the snow, meadowlarks
m the northern and eastern parts of the United States must migrate

in winter far enough south to find open ground, but in California

valleys no such necessity exists; so the bird remains on the same
range the year round, and carries on its good work of destroying

insects and weeds.

A few complaints have been made that meadowlarks in California

eat the seeds of forage plants, notably clover, to an injurious extent.

As most of the forage plants, including the introduced grasses of the

Pacific coast lowlands, are aimuals, the destruction of their seed

would lessen the next season's feed and be a damage. Probably,

however, such harm is done only under exceptional circumstances,

for the stomachs show only a very small percentage of seed of forage

plants and no clover seed. Another report is that the meadowlark

does considerable damage to peas. The earliest fields are most

visited by the birds, and small patches are sometimes almost com-

pletely destroyed. The later crops are not so badly damaged, and

in extensive areas the loss is hardly noticeable. All the reports of

damage to peas thus far received are from southern California, and

very likely the explanation lies in some peculiar local conditions. The

birds evidently lose their taste for this kind of food before the season

is over, and probably find something more palatable which is wantmg

at first.

In some parts of the San Joaquin Valley the meadowlark has been

accused, and probably with good reason, of pulling up sprouting grain

in early spring. It is stated that the bird bores down beside the new

plant and draws out the kernel. In many cases the amount of gram

thus destroyed is said to be large. In one instance it was stated that

the crop over a limited area was reduced 50 percent. The evidence,

however, is conflicting, as some grain growers in the same localities

are not aware of any loss. It thus seems probable that the damage

.to grain by the meadowlark is limited in extent and very local.

38301—Bull. 34—10 5
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For the determination of the food of the meadowlark 91 stomachs

were available, distributed throughout the year. The food consists

of 70 percent of animal matter to 30 of vegetable. Broadly speaking,

the animal matter is made up of insects and the vegetable of seeds.

Animalfood.—Beetles are the largest item of the animal part of

the diet. They are evidently a favorite food, for they are eaten

in every month, with a good percentage in nearly all of them. The

amount for the year is almost 27 percent. Practically half of this

consists of the predatory ground beetles (Carabidae). It is not sur-

prising that the meadowlark should eat these beetles, for nearly all

of them live on the ground, and walk and run much more than they

fly; hence they are easily taken. As nearly all the species subsist

largely upon other insects, their destruction must be considered as a

flaw in this bird's record. All the other beetles eaten are harmful

or neutral, and include a number of weevils. One stomach contained

36 yucca weevils {RJiigopsis effracta). The greatest number of beetles

appears to have been eaten in March, when they amount to 72 percent,

but as only two stomachs were available for that month the record

is unreliable.

Wasps and ants (Hymenoptera) aggregate nearly 6 percent.

They were eaten in every month but two, and ample material would

undoubtedly show them in every month. Ants, being the more

terrestrial, seem to be more natural food for the meadowlark than

wasps or bees, but the bird gets a good share of both. Bugs (Hemip-

tera) were eaten to the extent of a little more than 4 percent.

Nearly all of them were stinkbugs (Pentatomidae). They were not

eaten very regularly, and several months were not represented. May
was the month of greatest consumption, 27 percent, but this may have

been accidental.

Lepidoptera, largely caterpillars, aggregate about 15 percent.

They were eaten in every month except August, when they were re-

placed by grasshoppers. February is apparently the month of maxi-

mum consumption, but a greater number of stomachs might prove

differently. It is thought that many of these are of the kinds Imown

as cutworms, though none were positively identified. All were un-

doubtedly terrestrial species, for the meadowlark is not known to seek

food anywhere but on the ground.

Grasshoppers, when abundant, are usually eaten very freely by

all ground feeding birds and by many arboreal species. The west-

ern meadowlark eats them to the extent of something more than

12 percent of its yearly food. This is a vovy small percentage for a

bird of such terrestrial habits. The eastern form oats them to the

extent of 29 percent, and in August the amount taken reaches 69

percent of the food of that month. With the western species (ill?

consumption reaches 42 percent in August, which is the maximum
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for the year. In the East the grasshopper season is hmited to five

months at most, but in California these insects can always be found.

This makes it all the more surprising that California meadowlarks
do not eat them more freely, but it is noteworthy that nearly every
species of terrestrial bird in the East eats a larger percentage of these

insects than does the related species on the Pacific coast. The
actual percentage of grasshoppers proper eaten by the western
meadowlark is even less than the above figures indicate, for the record

includes quite a number of crickets, both the black and the brown
or wood crickets (Stenopelmatus) . One stomach contained 12 wood
crickets. Crane flies (Tipulidse), spiders, sowbugs (Oniscus), and a

few snails make up the rest of the animal food, nearly 6 percent,

glore than half of this item consists of the crane flies (daddy longlegs)

found in one stomach taken in April, in which they amounted to 45

percent of the stomach's contents.

The following insects were identified in the stomachs of the western

meadowlark:
COLEOPTERA.

i

Calosoma externum. Eurymetopon cylindricum.

Trisena longula. Blapstinus dilatatiu.

Silpha ramosa. Rhigopsis effracta.

Dolopius lateralis. Sitones Mspidulus.

Taphrocerus gracilis.

ORTHOPTBKA.

Stenopelmatus ap.

Vegetable food.—The vegetable food of the western meadowlark

may be arranged under three heads: Fruit, grain, and weed seed.

In one stomach taken in November was found something which was

doubtfuUy identified as fruit pulp, but no other stomach contained

a trace of fruit, and this bird has rarely been accused of eating fruit.

From August to March inclusive, grain is one of the most impor-

tant articles of food. The average monthly consumption for the

year is 27.5 percent, but for the eight months just indicated the

average is 41 percent. In the other four months, that is, from April

to July inclusive, which include the ripening and harvesting of the

crop, no grain except a little corn was eaten. Grain of some kind

was found in 60 of the 91 stomachs, and 4 were entirely filled with it.

Corn is eaten only occasionally, and amounts to but 1 percent of the

food. It was all taken in May and June. Wheat was eaten from

October to January, inclusive. It amounts to over 11 percent for

those months, but to less than 4 percent for the whole year. As is

usual with grain eating birds, oats are the favorite kind. They were

eaten from August to March' inclusive, and average nearly 33 percent

for those eight months, and for the year a Uttle less than 22 percent.

The greatest quantity, nearly 57 percent, was eaten in January, but
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nearly as much was taken in September. March, the month of seed-

ing, shows the least, 10 percent. Barley was found in 6 stomachs

taken in November, and amounts to less than 1 percent for the year.

Weed seed forms only 2 percent of the yearly food of the western

meadowlark. With the eastern bird it aggregates a little more than

1 1 percent. It seems strange that a bird which obtains its food from

the ground, and whose vegetable diet consists so largely of seeds,

should neglect a food that furnishes sustenance to so many other

species of birds. Weed seed was eaten so irregularly as to indicate

that it was taken only as a makeshift. December was the month

of greatest consumption, when it amounted to 15 percent.

STJMMAEY.

Three items of damage may be brought up against the meadow-

lark. The first is the destruction of predaceous ground beetles

(CarabidsB), which amount to one-eighth of its food. This, however,

constitutes but a small offense when we consider the number of cater-

pillars and grasshoppers which the bird also destroys. The damage-

to peas and grainwhen sprouting are undoubtedly real and insomecases

serious, but the conflicting testimony in regard to these points indi-

cates that this damage is due to local conditions, and it is probable

that a careful study of the attendant circumstances will lead to a

remedy.

In some communities, especially in the South and West, where

raeadowlarks are most abundant, there is a tendency to include them

among game birds. The tiny body of the meadowlark, however, has

slight food value as compared with the value of the living bird to the

agriculturist. While the western meadowlark can, not be classed in

the front rank of the proved friends of the farmer, its services are

sufficiently real and important to earn protection wherever it is found.

BULLOCK ORIOLE.

{Icterus buUocki.)

Over most of the plains and valleys of California, where trees are

available for nesting and foraging, the Bullock oriole (PI. V.) is a com-

mon summer visitant. In the West it takes the place occupied in the

East by the Baltimore oriole. In food, nesting habits, and song the

birds are similar. Both are migratory and remain on their summer

range only about five or six months. They are rather domestic in

habits, and take kindly to orchards, gardens, and the vicinity of

farm buildings, and often live in villages and in the parks of large

towns. Their diet is largely made up of insects that infest orchards

and gardens. Their favorite foraging places are trees, where they

may be seen examining every leaf in search of their customary food,
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caterpillars and other leaf-haunting insects. When fruit trees are in

bloom they are constantly busy among the blossoms, and probably

save many of them from destruction.

For the investigation of the food of the Bullock oriole 162 stomachs

were available. They were taken in the five months from April to

August inclusive, and probably give a very fair idea of the food for

those months. Analysis of the contents shows about 79 percent of

animal matter to 21 of vegetable.

Animalfood.—The animal food consisted mainly of insects, with a

few spiders, a lizard, a moUusk shell, and eggshells. Beetles amounted

to 35 percent, and all except a few ladybugs (CoccinelKdae) were

harmful species. The coccinellids were found in 9 stomachs, but the

percentage was insignificant. Many of the beetles were weevils, and

quite a number belonged to the genus Balaninus, which lives upon

acorns and other nuts. Ants were found in 19 stomachs, and 1

contained nothing else. Hymenoptera other than ants were found

in 56 stomachs, and entirely filled 2 of them. Including the ants,

they amount to nearly 15 percent of the food of the season. The

month of maximum consumption was April, when they reached over

29 percent of the monthly food.

One of the most interesting articles of food in the oriole's dietary is

the black olive scale {Saissetia olese). This was found in 45 stomachs,

and amounted to 5 percent of the food. In one stomach these scales

formed 87 percent of the contents; in another, 82; and in each of

two others, 81 percent. In one of these 30 individual scales could

be counted. Scales were evidently a standard article of diet. They

were eaten regularly in every month of the oriole's stay except April.

Hemiptera other than scales are eaten quite regularly. They amount

to a httle more than 5 percent of the food. The month of greatest

consumption was July, when they formed over. 13 percent. They

were mostly stinkbugs, leafhoppers, and tree hoppers. Plant lice

(Aphididae) were found in one stomach.

Lepidoptera, in the shape of moths, pupae, and caterpillars, are the

largest item of the oriole's animal food. April, the month of the

bird's arrival from the South, is the month of greatest consumption,

- nearly 63 percent. The month when the fewest are taken is July,

not quite 8 percent. This also is the month when the Baltimore

oriole eats the fewest caterpillars. For the Bullock oriole the average

consumption during its summer stay is a little more than 41 percent

against 34 percent by the Baltimore. Perhaps the most interestmg

point in connection with the Lepidoptera is the eating of the pupa?

and larvae of the codling moth (Carpocapsa ponwnella). These were

found in 23 stomachs, which shows that they are not an unusual

article qf diet. No less than 14 of the pupa cases were found in one

stomach, and as they are very fragile, many others may have been
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present, but broken up beyond recognition. It is curious that the

oriole should find these insects. During the greater part of their

larval life they are concealed within the apple. When ready to

pupate they crawl out and at once seek some place of concealment,

such as a crevice in bark or among clods or rubbish, where they can

undergo their changes. To find them, therefore, birds must hunt

for them. This would be very natural work for woodpeckers, tit-

mice, creepers, and nuthatches, but it seems a surprising habit for

an oriole.

Grasshoppers probably do not come much in the oriole's way.

They were eaten, however, to the extent of a little more than 3 per-

cent. In June they rise to somewhat more than 11 percent, which

is the maximum. August is the month in which most birds eat the

greatest quantities of grasshoppers, but none of the orioles collected

in that month had eaten any. In spite of the fact, however, that

grasshoppers are eaten so sparingly, 2 stomachs, both taken in June,

contained nothing else, and another had 97 percent of them.

Various insects and spiders, with a few other elements, make up

the rest of the animal food, a little more than 5 percent. Spiders do

not form any important percentage of the oriole's food, but are prob-

ably eaten whenever found. They were identified in 44 stomachs,

but no great number appeared in any. The scales of a lizard were

found in one stomach and the shell of a snail in another. Eggshells

occurred in 8 stomachs, and one egg was apparently eaten when fresh.

Eggshells are often seen in birds' stomachs and in most cases are

supposed to be empty shells, which have been thrown from the nest.

In the examination of the stomachs of over 200 species of birds,

eggshells have been found in some of the stomachs of a great majority

of the species. While most of these may have been empty shells,

some of the cases are very questionable, and it is probable that occa-

sionally individuals of most species of birds yield to the temptation

to eat a fresh egg when a favorable opportunity occurs.

Vegetable food.—Practically all of the vegetable food consists of

fruit, which amounts to a little more than 9 percent. Other vege-

table matter aggregating less than 2 percent is largely rubbish, prob-

ably taken accidentally. Fruit was eaten in the four months from

May to August inclusive. The maximum quantity was taken in

July, when it amounted to nearly 40 percent. It was found in 67

stomachs, of which 16 contained cherries; 11, figs; 5, blackberries or

raspberries; 1, elderberries; and 34, fruit pulp not further identified.

One stomach was entirely filled with the pulp and seeds of figs.

While this is a high percentage of fruit, most of which is of cultivated

varieties, it is probably well paid for by the destruction of harmful

insects. It is doubtful if any fruit grower would be willing %o sacri-
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fice the oriole, with its brilliant plumage and cheerful song, even if

it took more fruit than it now does.

SUMMARY.

From an esthetic point of view the Bullock oriole has few rivals,

and from an economic standpoint it has only one fault—that it does
eat some fruit. It is not, however, so abundant that its ravages are

likely ever to become serious, and its present numbers should be
strictly protected.

SPARROW FAMILY.

(Fringillidx.)

The sparrow family embraces a large number of birds of wide
distribution, great diversity of form, and considerable variation in

food habits. They are in general characterized by short, stout,

conical bills, with which they hull seeds or crush beetles and the

toughest skinned fruit. They are the great seed eaters of the feath-

ered race. The quantity of seeds of noxious weeds consumed by
the host of sparrows, especially in winter, is enormous. While the

great bulk of the food of this family consists of vegetable matter,

most of the species eat some animal food during the period of repro-

duction, and feed their young upon it during the first two weeks of

their lives. The sparrows proper, commonly known as finches,

linnets, or buntings, are, with a few exceptions, of subdued colors

and quiet habits and subsist mostly upon vegetable food. On the

other hand, such aberrant forms as grosbeaks and towhees eat a

certain amount of animal food throughout the year.

In California about 60 species and subspecies of sparrows proper

have been recorded, besides about a dozen grosbeaks and towhees.

Not all of these, however, have such habits as render them of economic

importance, and as many of the subspecies do not differ essentially

in their food they are treated together.

WILLOW GOLDFINCH.

(Astragalinus tristis salicamans.)

The willow goldfinch, while found over most of the State west of

the Sierra, is very locally distributed. Its plumage is beautiful, and

its song, while not remarkable for power or volume, is sweet and

cheery. The western goldfinches, like the eastern, feed principally

upon seeds, and seem to have a special taste for those of thistles.

When one finds a ripe thistle head, he at once begms to pick out the

seeds and scatter the down, at the same time making a great jubi-

lation, as though he enjoyed the fun of seeing the down fly. This

habit has earned for them the name of thistle bird. They are
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eminently seed lovers, and rarely eat anything else, except a few

insects during the season of reproduction. The only mischief so

far imputed to them is the eating of the seeds of useful plants, such

as lettuce and other vegetables on seed farms. Investigation has

failed, however, to find a case where the damage was considerable.

The writer visited some of the largest seed farms in California and

ascertained that while birds, especially goldfinches, ate some of the

ripening seeds, the damage had never been serious enough to warrant

any protective measures. The writer observed goldfinches feeding

on lettuce seed, but the birds were few, and all they could eat would

have no appreciable effect on the quantity of seed harvested.

One marked peculiarity of the goldfinches is their bibulous habits.

They seem always in need of water, perhaps owing to the habit of

eating dry seeds. The writer has seen more goldfinches drinking in

one day than he has seen of all other species in his whole life.

Only 84 stomachs of the willow goldfinch were available for exami-

nation, but such is the uniformity of the food that a larger number

would probably not give a very different result. No stomachs

were taken in December, but all the other months were represented.

The food for those months amounts to 5 percent of animal matter

to 95 of vegetable. All the animal food was found in 10 stomachs,

9 being taken in March, April, and May, and 1 , containing 2 larvse,

in September. Practically all the vegetable matter is seeds.

Animal food.—The animal food was composed entirely of 3 orders

of insects: Bugs (Hemiptera), flies (Diptera), and caterpillars

(Lepidoptera) . Bugs were contained in 5 stomachs and were all

plant lice (Aphididse). They aggregated a little less than 2 percent.

Flies were found in 1 stomach taken in April. They were in the shape

of larvffi or maggots and amounted to less than one-half of 1 per-

cent. Caterpillars were contained in 6 stomachs and aggregated

less than 3 percent. Beetles, wasps, ants, and grasshoppers, which

so often constitute the bulk of the animal food of birds, are entirely

wanting in the stomachs of the willow goldfinch, as also are spiders.

Vegetable food.—Vegetable matter appeared in every one of the

84 stomachs, and 73 of them held no other food. Hulls of oats were

found in 1 stomach taken in May. It amounted to 65 percent of

the contents of that stomach, and was the only thing of economic

value found in any one of the 84 stomachs. It amounted to less than

one-half of 1 percent of the year's food. Seeds of various weeds come
to over 91 percent of the diet, and are found in every stomach in every

month. For seven months weed seed constituted the entire food.

The following plants were identified: Centaurea or bur thistle in 18

stomachs, alfilaria or filaree in 13, sunflower in 12, groundsel in 4,

mouse-car, rust weed, and tarweed in 2 each. As the goldfinch takes

a good deal of gravel into its stomach, many of the seeds are ground
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up SO that recognition is impossible. A few stomachs contained a

vegetable food that could not be identified, perhaps some large seed

broken up and discolored. Two stomachs containing this substance

were those of nestlings 12 days old. One was entirely filled with it,

but the other contained 75 percent of caterpillars.

SUMMARY.

There are probably few birds that do so little harm as the willow

goldfinch. Its animal food, though small in quantity, is composed

entirely of harmful insects. It eats no fruit and practically no grain.

Most of its food consists of the seeds of noxious or neutral plants. Its

food habits commend the bird, as much as its bright plumage and

fine song.

GREEN-BACKED GOLDFINCH.

{Astragalinus psaltria hesperophilus.)

The green-backed goldfinch (PI. VI) occurs over most of California,

except the mountains and the deserts, and is one of the most abun-

dant birds. It is a lover of the orchard and garden, and delights to

linger along the roads and in weed patches. Its favorite feeding

grounds are in open pastures, where the bur thistle {Centaurea

melitensis) grows, a plant specially adapted to the wants of the gold-

finch, for it throws out from the roots short seed-bearing stalks that

bear seed, while the rest of the plant is making growth and getting

ready to produce the main crop. The goldfinches know where these

seeds are, and apparently get every one of them. Next in favor is the

groundsel (Senecio), which grows in orchards, and on the unripe seeds

of which the goldfinches feed to repletion. In the investigation of

the food of this bird 476 stomachs were exammed. They were taken

in every month, and are well distributed. Animal food amounts to

1.7 percent and vegetable food to 98.3.

AniTml food.—Animal food was contained in 50 stomachs, all

taken in the four months from June to September inclusive, except

one, which was taken in November. This stomach contained 20 per-

cent of some insect food, apparently flies. In one stomach taken m
September beetles formed 1 percent of the contents. No other trace

of a beetle was found. A small wasp or bee was identified m one

stomach, also taken in September. It amounted to 2 percent ot tHe

contents and was the only hymenopterous msect found. Oater-

piUars amount to only a small fraction of 1 percent, and were con-

tamed in 2 stomachs, one taken in June and the other an July.

The great bulk of the animal food was made up of Hemiptera m
the form of plant lice. These were found in 46 stomachs distributed

through the four months from June to September mclusive, thougti

more than half of them were taken in August. One stomach was
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entirely filled with these insects, and in another 300 were counted.

Considered in relation to the food of the year, however, they amount

to only 1.6 percent. Many of these plant lice are of the kind com-

monly called woolly aphids, because their bodies are covered with

a white cottony appearing substance, really a white wax, which

exudes from the body of the insect. While the destruction of this

small number of insects may seem insignificant, yet the goldfinch is

one of the forces that keep within reasonable bounds the immense

swarms of these prolific and pestiferous creatures. By far the greater

number of these aphids were found in the crops and not in the

stomachs; but as many of the latter were not accompanied by the

crops, possibly the goldfinch consumes many more of these insects

than is shown above. Then, too, aphids are very fragile, and by the

time they reached the stomach many of them were probably too much
reduced to be identified.

Vegetable food.—The vegetable food may be divided into 4 cate-

gories: Fruit, grain, weeds, and miscellaneous matter. Fruit was

found in 7 stomachs, all taken in June, July, and August. In one

case it was a berry with small seeds, which have not yet been identified

;

in the others it could be classed only as fruit pulp. Altogether it

amounts to three-tenths of 1 percent of the year's food. A single

kernel of wheat was found in 1 stomach taken in December. Weed
seed is the standard food of this- goldfinch. It aggregates over 96

percent of the year's diet, and in January and March nothing else is

eaten. The month of least consumption, August, shows over 86 per-

cent, and in every other month it is above 94. While several species

are eaten freely, the chief is the Napa,- or bur thistle (Centaurea meli-

tensis), which was found in 243 of the 476 stomachs, and would seem

to be the staff of life of the goldfinch. It is a small hard seed covered

with an apparently siliceous shell, with a hook at one end and a

bunch of stiff bristles at the other." Generally the bird skillfully

removes this shell and swallows only the starchy pulp. Many kinds

of weed seed were found in the 469 stomachs examined, and only 7

did not contain any ; 394 contained nothing else.

Other vegetable food, some of it not satisfactorily identified and

some of it rubbish, amounts to 1^ percent of the whole. In regard

to eating seeds of garden vegetables on seed farms, what was said of

the willow goldfinch will apply with equal truth to this species.

What seemed to be the petals of flowers were found in a few stomachs,

but did not reach a respectable percentage. It does not appear

that the green-backed goldfinch requires any other food than weed
seed, and of this one or two varieties suffice. The following is a list

« PI. II, fig. I, Part I, opp. p. 16.
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of the seeds identified and the number of stomachs in which each

species was found:

Sunflower (Helianthus sp.) 4

Lesser tarweed {Hemizonia fasdculata) 1

Tarweed (Madia sativa) 23

Mayweed (Anthemis cotula) 10

Groundsel {Senecio vulgaris) 33

Bur thistle {Centaurea melitensis) 243

Black nightshade {Solarium nigrum) _ 1

Turkey mullein {Eremocarpus setigerus) - 18

Alfilaria {Erodium cicutarium) 9

Black mustaid (Brassica nigra) 1

Miaer's lettuce {Montia perfoliata) 2

Red maids (Calandrinia menziesi) 1

Pigweed {Amaranthus reiroflexus) 30

Chickweed (Stellaria media) 3

Catchfly {Silene sp.) 1

Knotweed {Polygonum sp.) 2

Sorrel {Rumex sp.) 1

Sedge {Carex sp.) 6

SUMMARY.

If there are any faults in the food habits of the green-backed gold-

finch, the writer does not know them. The httle animal food it con-

sumes consists of harmful insects, and practically all of its vegetable

food consists of seeds of useless or harmful weeds. This goldfinch

should be protected to the fullest extent.

INTERMEDIATE AND NUTTALL SPARROWS.

{Zonotrichia leucophrys gambeli and nuttalli.)

One or the other of these two subspecies of the white-crowned

sparrow is found throughout the year in some part of Cahfornia, and

in winter the intermediate {gambeli) is distributed nearly all over the

lower parts of the State. These sparrows frequent valleys, brushy

hiUsides, highways, and cultivated fields. The only complamt agamst

them is that in spring and in winter they eat buds of fruit trees. Buds

are usually overabundant, and the loss of some is generally a henetit

to the tree; in any event it would require a very thorough disbuddmg

to do much damage.
, .,

For the investigation of the bird's food, 516 stomachs were avail-

able, taken in every month of the year, though August was represented

by only one, and May and July by two each. The first analysis gives

7.4 percent of animal matter to 92.6 of vegetable.
,

,
-, ,

AniTml iood.—Beetles amount to 1 .4 percent of the food, in June

they reach nearly 8 percent, but in the other months are unimportant^

Practically all of them are harmful. Hymenoptera amount to L9

percent. In June they reach over 16 percent, but m the other months
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rise barely above 1 percent. They were contained iii 66 stomachs,

of which 48 held ants and 18 contained wasps and bees. Parasitic

species were noted in several stomachs.

Hemdptera amount to one-half of 1 percent, and were identified in

11 stomachs, of which 5 contained black ohve scales; 2, leafhoppers;

3, stinkbugs; and 1, a tree hopper. Caterpillars are the largest item

of animal iFood and amount to about 3.5 percent. Most of them were

eaten in July, when they constituted 37.5 percent of the food, but as

only 2 stomachs were collected in that month, this record can not be

taken as final.

Vegetable food.—Fruit amounts to 4.5 percent. It was eaten rather

irregularly, but most of it from March to July, inclusive. A mere trace

was found in stomachs taken in September and October. Elder-

berries were found in 5 stomachs, blackberries or raspberries in 3,

figs in 3, cherries in 2, and in 1 a small berry not positively identi-

fied. The cherries were unripe and only partly grown. A little pulp

was noticed that might have been from some larger fruit. The great

bulk of it was taken in May, June, and July. Grain aggregates 8.6

percent. It was contained in 69 stomachs, as follows: Oats in 56,

wheat in 7, barley in 5, and corn in 1. Most of it was eaten in the

three winter months, a little in the fall and spring, but practically

none in summer. Only 3.5 percent was eaten in March, which would

seem to indicate that this bird does not devour the newly sown grain.

Like many other fringilline birds, white-crowned sparrows subsist

largely on weed seed. It is eaten freely in every month, and amounts
to 74 percent of the yearly food. June is the month of least consump-
tion, 33 percent, but that is the month when the most insects and fruit

are eaten. The 1 stomach taken in August was entirely filled with

this food, and it was over 90 percent of the contents of those taken in

September and October. Of the 516 stomachs only 38, or a Httle

more than 7 percent, contained no weed seed.

Following is a fist of the species identified and the number of

stomachs in which each was contained

:

Sunflower (Helianthus sp.) 3

Lesser tarweed (Hemizonia fasdndata) 1

Tarweed
( Madia saliva) 34

Mayweed {Anthemis cotula) 75

Bur thistle
( Centaurea melitensis) 38

Sow thistle {Sonchus asper) 4

Prickly lettuce (Lactuca scariola) 1

Nightshade (Solanum nigrum) 70

Senna {Cassia sp.) 7

Lupine {Lupinus sp.) 1

Clover
( Trifolium sp.) 1

Mountain lilac
( Ceanothus sp .)

1

Poison oak {Rhus diversiloha) 12

Alfilaria {Erodium cicutarium) , 45
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Geranium {Geranium dissectum) Ig

Black mustard (Brassica nigra) 3

California poppy {Eschsckoltzia californica) 1

Miner's lettuce
(
Montia perfoliata) 29

Red maids (Calandrinia menziesi) 4

Purslane {Portuhca oleracea) 4

Pigweed (Chenopodium album) 12

Rough pigweed {Amaranthus retroflexus) 208

Spurry {Spergula arvensis) 10

Chickweed (Stellaria media) 16

Catchfly (Silme sp
.

)

29

Knotweed (Polygonum sp.) 76

Sorrel (Rumex sp.) 18

Brome grass {Bromus sp.) 20

Wild oats {Avenafatua) 34

Canary seed {Phalaris canariensis) 2

Johnson grass {Andropogon sorghum) 1

Sedge (Carex sp.) •. 11

Unidentified 168

As this bird takes a great deal of grayel, the seeds eaten are soon

ground into paste, which renders specific identification impossible.

Many stomachs were entirely filled with food in this condition, which

accounts for the large amount of unidentified material. Very few

whole seeds were unidentified. The white-crown is evidently fond

of variety, for several stomachs contained as many as 9 different

species of seeds. It will be noted also that rough pigweed is the

favorite food, while the Arkansas goldfinch preferred bur thistle.

Miscellaneous vegetable matter amounts to 5 per cent, and was

found in 30 stomachs. Of these, 11 contamed fragments of flowers,

probably of fruit trees, for in^ some cases the embryo fruit could be

made out. This is not a very heavy indictment on the score of

destroying buds and blossoms. Fibrous vegetable matter of uncer-

tain origin was foimd in quite a ntimber of stomachs; perhaps it was

grass which had been subjected to the grinding action of the stomach.

SUMMARY.

Evidently neither the farmer nor the fruit grower has much to fear

from the white-crowned sparrow. On the contrary the bu-d destroys

some insects, aU of which are harmful, and a vast number of seeds of

noxious weeds. The little fruit it eats is mostly wUd, and its gram

eatmg is practically confined to the months when the only gram

avaUable is waste or volunteer. In the above record there is little

to substantiate the accusation that the bird destroys fruit buds, and

probably it is only under very exceptional circumstances that it does

any damage in this way.



78 BIRDS OF CALIFORNIA AFFECTING FRUIT INDUSTRY.

GOLDEN-CROWNED SPARROW.

(Zonotrichia coronata.)

The golden-crowned sparrow arrives in California from the north

in September, and departs for its summer residence in April. In

winter it spreads over the country, lives whereverfood can be obtained,

except perhaps in the forest, and may often be seen in the garden

among the fruit trees or in the rose bushes. It is also foimd in lonely

canyons or on the cattle ranges in the hills. In general appearance

and in food habits it does not differ essentiallyfrom the white-crown.

For the determination of its food 184 stomachs were available, taken

from October to AprU, inclusive. The animal food amounts to 0.9

percent, vegetable to 99.1.

Animalfood.—The animal food consists of insects, and is pretty

well distributed among the various orders. No great quantity was

foimd in any one stomach, and it is eaten so rarely and in such small

quantities that the wonder is that it is eaten at aU. Singidarly

enough two worker honeybees were found in one stomach. It is

evident that the golden-crown does not search for insects, and takes

only those that come in its way.

Vegetable food.—The vegetable food consists of fruit, buds and

flowers, grain, and some miscellaneous matter. Fruit can not be a

prominent item in the food of this sparrow, owing to the time of year

it spends in California. One stomach taken in March contained a

little fruit pulp, probably left over from the previous season. Fruit

was found also in 2 stomachs taken in October and in 2 taken in

November. In one it consisted of elderberries; in one, of grape; in

another, it was thought to be apple; while in the fourth, it was
unidentifiable. In all, it amounts to a little more than 1 percent

of the food. Remains of buds and flowers were found in stomachs

taken in every month of the bird's stay in the State, except October

and November, when buds are very small. They were found in 56

stomachs; the average for the season is 29.5 percent, and in March
it rises to nearly 78 percent. Where this bird is abundant, it may do

mischief if it visits the orchards. In the stomach of no other species

yet examined has been found so much of this kind of food, which
makes it probable that much of the bud and flower eating imputed
to the linnet and white-crown is reaUy done by the golden-crown.

Grain was eaten during every month of the bird's stay in the State,

but as none of these was a harvest month, little damage was done.

March, the sowing month, showed but little more than 5 percent,

while over 66 percent was eaten in January. The average for the

season was nearly 26 percent. It was found in 23 stomachs, of

which 12 contained oats; 6, wheat; 2, barley; 2, corn; and 1, doubtful.
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Weed seed amounts to 33 percent of the food and is eaten in every
month. It is, however, complementary to the bud and blossom
food, the one increasing as the other decreases. Weed seed begins
with a percentage of 83 ia October, and gradually diminishes, while
buds and blossoms appear first in December with 22 percent and
increase to their maximum in April.

Below is a list of species identified, showing the number of stomachs
in which each was contained

:

Tarweed (Madia sativa) 11

Mayweed [Anthemis cotula) 15

Bur thistle (Centaurea melitensis) 18

Nightshade (Solanum nigrum)^ 16

Lupine {Lwpinus sp.) 1

Clover
( Tri/olium sp.) 2

Turkey mullein {Eremocarpus setigerus) 2

Poison oak (Rhus diversiloba) 30

Alfilaria (Erodium cicutarium) 1 16

Geranium [Geranium dissectum) 16

Mustard {Brassica nigra) 1

Rough pigweed (Amaranthus retroflexiLs) 18

Spurry {Spergula arvensis) 4

Chickweed (Stellaria media) 10

Catchfly {Silene sp.) 1

Knotweed (Polygonum sp.) 10

Sorrel (Rumex sp.) ,
10

Brome grass (Brom,us sp.) H
Sedge (Carex sp.) 1

Seeds of conifer 1

Unidentified 39

The last item includes stomachs in which the food was ground to a

pulp, rendering identification impossible. Few whole seeds were

unidentified. Poison-oak seeds are indicated as found in 30 stomachs,

but as a matter of fact not a single seed of that plant was seen in any

stomach. The birds ate only the wax which surrounds those seeds

and which contains certain woody granules by which it can at once

be identified. This species, then, does not aid in the dissemination of

these noxious plants.

SUMMARY.

From the foregoing it is evident that the golden-crown during its

stay in California does but Httle service in destroying insects. On

the other hand, it does no direct harm to fruit, and little, if any, to

grain. It does good by destroying weed seed, although not as much

as some other species. By the destruction of buds and blossoms it

may do serious harm where it is numerous and visits the orchards.
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WESTERN CHIPPING SPARROW.

(Spizella passerina arizonx.)

The western chipping sparrow occurs during the breeding season

and early fall over most of the State, and winters sparingly in the

southern part. Like its eastern relative it is very domestic, and often

builds its nests in gardens and orchards. The bird well merits the

name socialis, now, unhappily, superseded, and its gentle and con-

fiding ways endear it to all bird lovers. It is one of the most insectiv-

orous of all the sparrows, and is valuable in the garden or about the

farm.

For the investigation of this bird's food 96 stomachs were available.

They were taken from April to October inclusive, and probably give

a fair idea of the food for that part of the year. It is quite Hkely

that the winter food consists largely, if not entirely, of weed seeds, as

4 stomachs taken in the southern part of the State in winter (not

included in this investigation) were almost entirely filled with this

food. The first division of the stomachs' contents gives 45 percent

of animal food and 55 percent of vegetable.

Animalfood.—The animal food consists of insects and spiders, with

a few bits of eggshell. Beetles were eaten from April to August inclu-

sive, with the maximum of 23 percent in July. In one stomach were

the remains of 30 weevils or snout beetles, but so badly crushed and

broken that specific identification was impossible. The average

monthly percentage is 6.7. Hymenoptera amount to 11.8 percent.

They are represented mostly by ants, with which several stomachs

were entirely filled. The greatest quantity were eaten in June, when
they aggregated 67.5 percent, or more than four-fifths of the animal

food for the month. In the other months they were taken rather

irregularly and in small quantities.

Hemiptera are eaten to the average extent of 7.5 percent. They
appear rather irregularly, and the greatest consumption is in October,

20 percent. None were found in August or September stomachs, but

as only 4 were collected in October, and not many in the two previous

months, the record can not be considered as fully reliable. They con-

sist of stinkbugs and leafhoppers, with a few others, of which the

most interesting are scales and plant lice. These were each found in

5 stomachs. The scales were the black olive species (Saissetia olese).

Diptera, or flies, do not appear to be favorite food with the chipping

sparrow. They were eaten only in the months from April to July

inclusive, with the maximum consumption in May, when about 12

percent were taken, or more than half of all. The average per month
is only 3 percent.

Caterpillars are evidently the favorite animal food, as they were
eaten to an average extent of 14.7 percent, or more than any other
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insect. They appear in the food during every month of the bird's
stay in the north except October, and probably a greater number of
stomachs would have shown some in that month. Two stomachs
contamed pupae of the codling moth. Only one stomach held grass-
hoppers, and that was taken in June. Some spiders and eggshells
make up nearly 1 percent, and complete the animal food.

VegetaUefood.--GTa.m in the shape of oats was found in 5 stomachs
aU coUected in July.

,
The total amount for that month is 6 percent^

or less than 1 percent for the season. A mere trace of fruit was found
m one stomach in June. Weed seed was eaten in every month of the
bird's stay, and probably throughout the year. It amounts to over
53 percent of the food, and in September rises to 98 percent. June
was the month of least consumption, 9 percent, when insects evidently
took its place. The species identified, and the number of stomachs
in which each was found, are as follows

:

Bur thistle
( Centaurea melitenm) 2

Nightshade {Solanum nigrum) 1
Alfilaria (Erodium cicutarium) 37
Miner's lettuce

( Moniia perfoliata) 3
Red maids (Calindrinia menzeid) 2
Rough pigweed (Amaranthus retroflexus) 16

.

Chickweed (Stellaria media) 13
Knotweed (Polygonum sp.) 1
Timothy {Phleum pratense) 1

Meadow grass (Poa sp.) 1
Panic grass (Panieum sangwinale) 2
Wild oats (Avenafatua) 1
Sedge

( Carex sp
.

)

2

Unidentified 32

Most of the unidentified seeds were so badly ground up that it was
impossible to recognize the species. The greater part probably
belonged to species included in the above list. A few very small

grass seeds were not further identified.

Feeding the young.—A nest with 4 young of this species, about 6 days
old when first observed, was watched at different hours on four days.

On the morning of the fifth day a pair of jays carried off the young
birds. In the seven hours of observation 119 feedings were noted,

or an average of 17 feedings per hour, or four and one-fourth feedings

per hour to each nestling. This would give for a day of fourteen hours

at least 238 insects destroyed by the brood.

SUMMARY.

In the foregoing discussion of the food of the clnpping sparrow it

plainly appears that the diet is made up almost exclusively of harm-

ful elements. No useful beetles of any consequence were eaten. Of

Hymenoptera, ants, which are either harmful or neutral, predominate,

38301—Bull, 34—10 6
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while caterpillars, which are a universal pest, are the favorite animal

food. In the vegetable portion of the diet fruit and grain appear as

mere traces, while the seeds of noxious weeds make up the bulk of

the food. It is not necessary to further eulogize this bird, as it is

already welcomed everywhere, as it should be.

WESTERN SNOWBIRD.

{Junco hyemalis thurberi and other subspecies.)

Several subspecies of junco occur in California. One form, J.

pinosus, is a resident of the Monterey Bay region the year round.

Another, thurberi, is a resident of the State throughout the year, but

winters in the valleys and breeds in the mountains. Two others,

oreganus and connectens, occur in winter only, when all the forms

spread out and cover a considerable part of the State. It would be

better to treat the four races separately, but as many of the stomachs

were collected before the races were recognized, their exact identity

is unknown. They will be discussed, therefore, as a whole, but what

is said of summer food will not apply to oreganus and connectens.

For this investigation 269 stomachs were available. They were

collected in every month except May. March, April, June, and

August are poorly represented, but the other months have each a

good quota. The first analysis of the food gives 24 percent of animal

matter to 76 of vegetable.

Animalfood.—Beetles amount to 5 percent, and nearly all were

eaten in the months from March to July inclusive, with no record

for May. With the exception of two ladybirds (Coccinellidae) found

in 2 stomachs, not a useful species was identified in the whole.

Weevils make up the bulk of this item, and a species of scolytid

{PJiloeosinus punctatus) was found in 1 stomach to the extent of

65 percent of its contents. Hymenoptera were represented mostly

by ants, with a few wasps, amounting in all to a little more than 2

percent of the food. Caterpillars are apparently the favorite insect

food, forming 9.4 percent of the diet. The great bulk were eaten

from April to August, and the single stomach taken in August con-

tained 67 percent of them. No special pest was identified. Bugs,

grasshoppers, a few other insects, and spiders, make up the remainder

of the animal food, 7.3 percent.

Vegetable food.—Seeds of blackberry or raspberry were found in

1 stomach and elderberries in 2. In 14 stomachs taken in November
was found fruit pulp averaging over 11 percent of the food of the

month. As all fruit except olives is harvested before that time,

probably the berries were of no value.

Grain was eaten from October to March inclusive, and amounted

to 8 percent for the year. All of it was contained in 30 stomachs, as
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follows: Oats in 15, wheat in 9, barley in 4, corn in 1, and unidenti-

fied in 1. None was taken in a harvest month. The great st

amount, more than 30 percent, was eaten in March, the sov.mg
month, probably much of it from newly sown fields.

Weed seed aggregates 61.8 percent of the food, and was eaten in-

every month. In September it amounted to nearly 95 percent. A
few seeds, mostly of grass, were not identified. The following is a
list of identified species and the number of stomachs in which each
was contained

:

Ragweed (Ambrosia sp.) 1

Tarweed {Madia sativa) 4

Mayweed (Anthemis cotula) 11

Bur thistle {Centaurea Tnelitensis) 16

Sow thistle (Sonchus asper) 2

Nightshade {Solarium nigrum) 11

Lupine {Lupmaswp.) 1

Clover
( Trifolium sp.) 1

Poison oak {Rhus diversiloba) 13

Alfilaria {Erodium cicutarium) 34

Geranium {Geranium dissectum) 4

Mustard {Brassica nigra) 3

Miuer's lettuce
(
Montia perfoliata) 13

Red maids {Calandrinia m^nziesi) 2

Purslane {Portulaca oleracea) 1

Rough pigweed {Amaranthus retroflexus) . .^
35

Spurry {Spergula arvensis) 9

Chickweed {Stellaria media) 42

Catchfly (Si7ewe sp.) 21

Knotweed {Polygonum sp.) 33

Sorrel {Rumex sp.) - 26

Wild oats (Avenafatua) S

Timothy {Phleum pratense) ^

Panic grass {Panicum sp.) ^

Sedge (Carea;sp.) -'-

Coniferous seeds not identified
'^

Unidentified 2

Remains of blossoms were found in 1 stomach. The seeds of

poison oak were not discovered in the stomachs, but the characteristic

granules that are embedded in the waxy coating of the seeds were

identified, thus showing that the birds eat this wax without swallow-

ing the seed itself.

SUMMAKY.

The insect food of the snowbirds is composed almost entirely of

harmful species, of which caterpillars form the largest item. Snow-

birds do no damage to fruit or grain. They eat large quantities of

weed seeds, thereby rendering a service to agriculture.
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WESTERN SONG SPARROW.

(Melospiza melodia samuelis, heermani, and other subspecies.)

Song sparrows inhabit not only the greater part of Cahforniabut

all of the United States, except areas where conditions are unsuitable.

These birds vary much in habits, as well as in size and coloration.

Some forms live along streams bordered by deserts, others in swamps

among bulrushes and tules, others in timbered regions, others on

rocky barren hillsides, and still others in rich fertile valleys. Each

area has its peculiar form, and in fact it is hard to imagine any locality

adapted to a land bird of the Temperate Zone which does not fit some

form of the song sparrow. With such a variety of habitat, the food

of the species necessarily varies considerably. It is impossible to

treat here the several forms separately, and the best we can do is to

give a general idea of the yearly diet of the species as a whole.

For the investigation of the food of the western song sparrows, 321

stomachs, belonging to 4 or 5 subspecies, were available. They

were collected in every month of the year, and fairly represent the

whole State. The first analysis separates the food into 21 percent

of animal matter and 79 of vegetable. This is less animal food than

is eaten by the snowbird, much less than by the chipping sparrow,

but much more than by the white-crowned or golden-crowned

sparrows.

Animal food.—Animal food, consisting principally of insects, is

eaten with a fair degree of regularity through the year. Beginning

with a minimum of 3 percent in September, based on the examina-

tion of 97 stomachs, it rises gradually to a maximum of over 71

percent in May. Beetles are the largest item, and a greater or less

number were eaten every month except December, an omission

probably accidental. The average for the year is 6.6 percent. In

June, the month of greatest consumption, nearly 29 percent were

eaten. With the exception of the remains of tiger beetles (Cicin-

delidffi) in 3 stomachs and predaceous ground beetles (Carabidse) in

10, all were of harmful families, the leaf beetles (Chrysomehdse) and

weevils (Rhynchophora) being most prominent.
Hymenoptera (bees, wasps, and ants) were taken very irregularly,

and amount to only 3 percent of the food. Ants were found in 22

stomachs, and bees and wasps in 20. Hemiptera, or bugs, form only

about 2 percent of the year's food, but 17 percent of the food eaten

in May. The black olive scale was found in 2 stomachs and a species

not identified in 1. Leafhoppers, spittle insects (Cercopidse),^ and

a few other forms make up the rest of this item. Diptera (flies) were

eaten from May to September inclusive. In May they amount to

over 11 per cent, but fall away rapidly, and the aggregate for the

year is only 2 percent. A few crane flies (Tipulidse) and the house

fly family (Muscidse) were the only forms recognized.
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Caterpillars, while taken in nearly every month, were eaten very

irregularly and to the extent of 4.3 percent only. There was a fair

percentage from March to August inclusive, but in other months a

trifle or none, except December, in which 5 percent were found. May
shows the greatest amount, 14 percent. Grasshoppers are apparently

not relished by the song sparrow. A mere trace of these insects was

found in a few stomachs collected in February, May, June, and August.

They do not form an appreciable percentage of the food. A few

insects too finely pulverized for recognition, some spiders, and a few

snails make up the remainder of the animal food, 2.5 percent.

Vegetablefood.—^Evidence of fruit eating was found in 19 stomachs

as follows: Seeds of Rubus (blackberries or raspberries) in 9, elder-

berries in 4, cherries in 2, figs in 1, and fruit pulp or skins in 3. In

all it amounts to a trifle more than 2 percent of the food; Grain was

absent in all stomachs collected from February to June inclusive, and

in November. What was eaten in the other months comes to a little

more than 3 percent for the year. The most, 11 percent, was taken

in January, but July shows very nearly the same. This last was

perhaps gleaned from the field. The varieties are as follows : Barley

found in 7 stomachs, oats in 5, and wheat in 2.

The chief food of the song sparrow is weed seed. This amounts

to 73 percent of the year's food, and varies from one-fifth to very

nearly the whole of each month's diet. In September, when animal

food is at its minimum, weed seed reaches a little more than 93 per-

cent. On the other hand, in May, when animal food is at its maxi-

mum, weed seed shrinks to a little less than 21 percent. Of the 321

stomachs, 302, or 94 percent, contained weed seed. Of these, 171,

or 53 percent of all, were completely filled with it. There were only

19 stomachs that did not contain more or less of this food. The

record of this sparrow for eating weed seed is excelled by only four

species of California birds—the linnet, the two goldfinches, and the

white-crowned sparrow.

Following are the species of weed seeds identified and the number

of stomachs in which each was found

:

Sunflower (JSelianthtis sp.) ,

Lesser tarweed (Semizoniafasdculata) _

Tarweed {Madia sativa)
y

Mayweed {Anthemis cotula)
gg

Bur thistle {Centawea melitensis)
^

Sow thistle (Sonchus asper and oleraceus)
^

Salsify
( Tragopogon pcfrrifolius) -^

Henbit {Lamium amplexicaule) 35
Nightshade {Solanum nigrum) ^
Nine bark (Opulaster opulifolius)

^

Turkey mullein {Eremocarpus setigerus)
3

Poison oak {Rhus diverdloba) 23
Alfilaria {Erodium cicutarium)
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Geranium (Geranium caroKnianum) 1

Mustard (Brassica nigra) 1

Miner's lettuce {Montia perfoliata) 26

Red maids (
Calandrinia menzien) 6

Pigweed (
Chenopodium album) 1

Rough pigweed (Amaranthus retroflexus) 113

Spurry {Spergula arvensis) , 12

Chickweed (Stellaria media) 32

Catchfly (Silene sp.) 3

Knotweed (Polygonum sp.) 44

Sorrel (Rumex sp.) 16

Brome grass (Bromus sp.) 4

Wild oats (Avenafatua) 14

Timothy (Phleum pratense) 1

Canary seed (Phalaris caroliniana) 2

Fox tail (Chaetochloa sp.) 1

Panic grass (Panicwm sanguinale) 4

Sedge (Carex sp.) 8

Unidentified 97

As usual, the unidentified were either ground to pulp or were seeds

of some unknown grass. Evidently the rough pigweed seed {Amch

ranihus) is the favorite. Several stomachs contained nothing else.

SUMMARY.

The economic status of the song sparrow can be summarized in a

few words. It eats a comparatively small number of insects, the

majority of which are noxious. Fruit and grain are eaten so little

as to be of no consequence. Nearly three-fourths of the diet consists

of seeds of weeds, most of which are a nuisance. Neither stomach

examinations nor field observations furnish evidence that the song

sparrow does any harm.

SPOTTED TOWHEE.

(Pipilo maculatus and subspecies.)

Under one or other of its several subspecific forms the spotted

towhee occurs almost throughout California. As it is resident over

much of its range, the good or harm it does continues through the

year. It is eminently a bird of the ground and underbrush, and

delights in the thickest shrubbery, where it scratches among the dead

leaves and twigs. Anyone who approaches the bushes too closely

will probably see the bird depart from the opposite side and plunge

into another thicket, and in this way one may chase it for hours with

no more than an occasional glimpse. This bird is not common about

orchard or garden, the chaparral-covered hillsides and canyons being

more congenial resorts. It is abundant and widely distributed, and

hence is comparatively important from an economic point of view.

For the investigation of the food of this bird 139 stomachs were

at hand , collected in every month of the year, though November to

May inclusive were not represented as fully as was desirable. The
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first analysis of the food gives 24 percent of animal matter to 76 of

vegetable. Dead leaves, bits of twigs, rotten wood, and other rub-

bish are very common in the stomachs, and probably are swallowed
accidentally with more nutritious morsels.

Animal food.—Beetles are the largest item of animal food, and
amount to a little more than 10 percent. Although the larger part

of the towhee's living is gleaned from the ground, only 4 stomachs

contained the remains of predaceous ground beetles, and 2 others

the remains of ladybirds (Coccinellidse) . Weevils were found in 26

stomachs, and in 13 stomachs were the remains of that harmful

chrysomalid beetle Diahrotica soror. Besides these were fragments

of elaterids, buprestids, and cerambycids, all of which in the larval

state bore into trees and other plants and do great mischief. Hymen-
optera amount to 6 percent of the diet, but are eaten rather irregu-

larly. They are mostly taken in summer, but some appear at all

times of the year. They were found in 39 stomachs, of which 25

contained ants, and 14, wasps and bees.

Bugs (Hemiptera) amount to 14 percent, and are distributed among

several families; but the only point that merits mention is that the

black oHve scale was found in 4 'stomachs and an unidentified scale

in 1. The spotted towhee does not appear to care for grasshoppers.

They form only 1.7 percent of the year's food, and are eaten very

irregularly. In June they reach a httle more than 11 percent, in

August they amount to only 6 percent, and few were found in other

months. Caterpillars aggregate 3.5 percent of the food. They are

eaten rather irregularly, without much regard to season, but the

greatest number, 12 percent, were taken in April. A few flies, some

other insects, spiders, millepeds, and sowbugs (Oniscus) make up

about 3 percent, the remainder of the animal food. These last are

just what the bird would be expected to get by scratching among

underbrush.

Vegetable food.—Fmit was eaten in every month from May to

November inclusive, with a good percentage in each month. Janu-

ary also shows 11.7 percent, but this was either wild or waste. The

average for the year is 17.7 percent. The month of greatest consump-

tion was November, when it amounted to 53.6 percent. All of it

was in the shape of fruit pulp, not further identifiable. At that time

of year it could have been of no value. Fruit pulp, identified only

as such, was found in 23 stomachs. Rubus seeds and pulp (rasp-

berries or blackberries) were found in 23 stomachs; cherries, grapes,

and figs in 1 each. Elderberries (Samhucus glauca) were found in 6

stomachs, snowberries {Symploricarpos racemosus) m 3, and black

twinberries (Lonicera involucrata) in 1. The fruit eaten m June and

July was almost entirely Kubus fruit, which may have been either

wUd or cultivated, except in one case, where the seeds of Logan
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berries were identified. In August and September the fruit eaten

was of the larger varieties, Uke apricots, peaches, and prunes. Later

in the year the wild kinds only were taken. The one stomach which'

contained cherries was collected the last of May. If this bird were

as abundant as the linnet, it would do considerable damage to the

larger fruits. Under present conditions its depredations probably

pass unnoticed.

Grain was eaten from June to December, inclusive, except in

November. The amount for the year is 4.7 percent. In August, the

month of greatest consumption, 16 percent was taken. .It was found

in 17 stomachs, of which 10 contained oats; 3, wheat; 3, corn; and

1, barley. As most of this was gleaned after harvest, probably no

harm was done.

Weed seed is a standard article of diet with this bird, as with

many others. It was found in 93 of the 139 stomachs, and 11 con-

tained nothing else. The average amount for the year is 34.6 per-

cent of the food, and it was found in every month except March;

but as only one bird was collected in that month, the exception is

probably accidental. January was the month when most was eaten,

62.8 percent, but as some other months stood nearly as high, this

has no special significance. Bur thistle seems to be the favorite

seed, although the towhee does not show so strong a preference for

any weed as some other species exhibit.

Following is a list of species identified and the number of stomachs

in which each was found

:

Tarweed
(
Madia sativa) 10

Bur thistle
( Centaurea melitensis) 27

Nightehade (Solanum nigrum) 8

Plantain {Plantago lanceolata) 1

Senna
(
Cassia sp.) 1

Clover
( Trifolium sp.) 1

Legumes unidentified 3

Turkey mullein {Eremocarpos setigeriMs) 2

Poison oak {Rhus diversiloba) 11

Sumac {Rhus sp.) 1

Alfilaria {Erodium cicutarium) 11

Mustard {Brassica nigra) 1

Miners' lettuce
( Montia perfoliata) 8

Red maids
( Calandrinia memiesi) 2

Rough pigweed {Amaranthus relroflexus) 11

Chickweed {Stellaria media) 8

Knotweed {Polygonum sp.) 4

Sorrel {Rumex sp.) 5

Wild oals {A vena fatua) 9

Sedge {Carex sp.) 3

Unidentified ,

.

34

Another article of the towhee's food is mast. It is somewhat difficult

to distinguish between mast and weed seed when both are ground to a

pulp. As divided, however, mast amounts to 15.6 percent of the
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food It was found in moderate quantities in stomachs collected
from September to February inclusive, and in April also it reached
25 percent, with a trace in June. February was the month in which
most was eaten, 46.5 percent. It was found in only 22 stomachs
but 8 of them were completely filled with it. Leaf galls and some
umdentified vegetable matter make up a little more than 3 percent
and complete the vegetable food.

'

SUMMAHY.

The spotted towhee is not numerous enough to inflict any great
damage, whatever its food habits. Should it become very abundant
It might do harm to fruit; but it is so shy that the more the country
IS cleared and settled the more rare is it likely to become.

CALIFORNIA TOWHEE.

(Pipilo crissalis and senicula.)

In rural communities on the Pacific coast, the California towhee
occupies a place similar to that of the robin in the east. It is quite
domestic in habits, and not only is it a familiar sight about orchards
and gardens, but it often builds its nest in the shrubbery and vines
around the house. Its habits are somewhat more terrestrial than
those of the robin, and the fruit it eats is largely that which it finds
on the ground. Like the spotted towhee, it forages much under
bushes and vines, scratching among the rubbish for food ; however, it

does not confine itself to such places, but frequents also the open
ground, looking for insects and seeds. At such times a pair are

almost invariably seen together. The species does not migrate.
One or other of its subspecies inhabits most of the valley and foot-

hill country of California west of the Sierra Nevada and San Jacinto

mountains.

For the study of the bird's food 399 stomachs were available, col-

lected in every month, with a fair number in each month. The first

analysis gives 14.26 percent of animal food to 85.74 of vegetable.

The animal food consists of insects and a few spiders, millepeds, and
snails. The vegetable part is made up of fruit, grain, weed seeds;

and a few miscellaneous substances.

Animalfood.—The largest item of the animal food consists of bee-

tles, which amount to 5 percent. The predaceous ground beetles

(Carabidae) were found in 30 stomachs, and were the only useful

beetles eaten. Weevils, or snout beetles, were found in 55 stomachs,

of which 1 contained 15. Among them was identified one speci-

men of Calandra oryza, the rice weevil, an insect that does much harm
to rice. A decidedly harmful species of chrysomelid beetle (Diairo-

tica soror) was found in 43 stomachs. All the other beetles, which

belong to several families, are harmful. While beetles were eaten in

every month except December, the great bulk were taken from April
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to July, inclusive. In June they amount to nearly 15 percent, which

is the highest for any month.

Hymenoptera amount to less than 2 percent. They consist of ants

found in 47 stomachs and bees or wasps in 23 stomachs. Hemiptera,

or bugs, are eaten to a small extent in nearly every month, but do

not reach a high percentage in any. The maximum, 6 percent, occurs

in March. The average is barely 1 percent for the year. The favorite

kinds appear to be leafhoppers, shield bugs, and stinkbugs. Black

olive scales were found in 11 stomachs, and a second species, not

identified, in 1.

Caterpillars are eaten sparingly in every month. The amount for

the year is 3.26 percent, and the maximum consumption, 8.5 percent,

occurs in March. Pupae of the codling moth were found in 2 stom-

achs. Grasshoppers and crickets amount to 2.5 percent for the year.

In July they aggregate nearly 16 percent, which is a remarkably

small amount for such a confirmed ground feeder as the towhee.

They are eaten rather irregularly from April to October inclusive,

with a trace in January. The remainder of the animal food, consist-

ing of a few flies and other insects, spiders, millipeds, and snails,

amounts to a little more than one-half of 1 percent.

The following insects were identified in the stomachs:

COLEOPTERA.

Bradycellus rupestris. Aphodius ruhidus.

Philonthus albionicus. Diabroiica soror.

TachypoTus califamicus

.

Blapstinus pulverulentus.

Hypnoides ornatus. Blapstinus rufipes.

Ptilinus ruficomis. Notoxus alamedse.

Apkodim rugifrons. Calandra oryza.

' HEMIPTERA.

LEPIDOPTERA.
Saissetia olese.

Carpocapsa pomonella.

Vegetable food.—Fruit was eaten in every month from April to

October inclusive, and also in December and January. The total for

the year is 4.4 percent of the food. The greatest quantity was taken

in June, when it amounted to 9.3 percent. Fruit, consisting of pulp

and skins without seeds, was contained in 24 stomachs, Rubus fruits

(blackberries or raspberries) in 28, cherries in 4, strawberries in 3,

and elderberries in 41. Thus the towhee does no great damage to

fruit—in fact, the fruit eaten is mostly wild or that which has been

injured and left on the ground.

Grain is eaten regularly in every month and in a fair quantity.

It amounts for the year to about 28 percent. The most is taken in

fall and winter, though the variation is not very marked. August

appears to be the month of greatest consumption, but it is doubtful

if this would hold true if more stomachs were examined, as October
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is about the same.
_
June shows a higher percentage than either May-

or July, which indicates that some of the grain was gathered from
the harvest field. Oats were the favorite kind, found in 140 stom-
achs. Barley was contained in 34, wheat in 16, and corn in 6. Six-
teen stomachs were filled with grain alone, most of them with oats,
but several with barley and one with com.
The towhee is another of those species whose standard food is weed

seed. It amounts to nearly 51 percent of the yearly diet. Even in
June, the month of least consumption, it amounts to one-fifth of the
food, while in December it reaches its ^laximum, 83.6 percent; but
a good percentage is eaten in every month, no matter what other food
is at hand.

Weed seed was found in 304 stomachs, and 46 contained nothing
else. The quantity of this seed consumed by the towhees of Cali-

fornia in one year must be enormous. The following are the species

identified and the number of stomachs in which each was found

:

Sunflower {Eelianthns sp.) 1

Lesser tarweed (Hemizoniafaseiculata) 7

Tarweed (Madia sativa) 34

Mayweed (Anthemis cotula) 6

Milk thistle (Silybum fnarianum) 1

Bur thistle {Centaurea melitensis) 39

Burweed (Amsinckia tesselata) 4

Nightshade {Solanwm nigrum) 22

Plantain (Plantago lanceolata) 1

Lupine (Lupinus sp.) 19

Clover
( Trifolium sp.) 9

Legumes not further identified , . . . , 39

Turkey mullein {Eremacarpos setigerus) 5

Poison oak {Rhus diverdloha) 7

Alfilaria {Erodium cieutarium) 55

Geranium (Geranium dissectum) 1

Yellow sorrel {Oxalis corniculata) ; 4

Mustard (Brassica nigra) 10

Poppy (Eschscholtzia californica) 2

Miners' lettuce (Montia perfoliata) 26

Red maids (Calandrinia m^nziesi) ^

Pigweed (Chenopodium album) 1

Rough pigweed {Amaranthus retroflexu^) 77

Spurry (Spergula arvensis) 2

Chickweed {Stellaria media) 27

Catchfly (Silene sp
.

)

'. ^

Knotweed {Polygonum sp.)
^'^

Sorrel {Rumex acetosella)
^^

Brome grass {Bromus sp.)

Wild oats {Avenafatua)
^^

Canary seed {Phalaris canariensis)

Panic grass {Panicum sp.) ^
Unidentified '

'

Mast, in the shape of acorn meat, was taken to a slight extent. It

reaches about one-half of 1 percent for the year. Vegetable rubbish

aggregates 2.4 percent.
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Food of young.—^Among the 399 stomachs already discussed were

those of 16 nesthijgs. They consisted of one brood of 3 about 2 days

old ; 3 broods, 9 in all, about 10 days old ; and one brood of 4, probably

2 weeks old. The three youngest ones had been fed entirely on animal

food, mostly grasshoppers, caterpillars, and spiders, with a few bugs.

The 9 next in age had been fed animal matter to an average extent

of 92 percent, to 8 percent of vegetable food. The animal food

differs in proportions, not in constituents, from that taken by the

adults. It is composed mainly of grasshoppers and caterpillars,

with a few beetles, bugs, and wasps. The vegetable matter contains

a little fruit, but the greater part is made up of wads or tangles of

vegetable fibers. In one stomach the tangle consisted of horsehair.

The same fact has been noted with the young of other species. The

four that were 2 weeks old had been fed 95 percent of animal food

and 5 percent of vegetable matter. The animal part is not so largely

composed of grasshoppers, caterpillars, and spiders as with the

younger birds, but beetles, wasps, and ants are more prominent.

All of them contained remains of the beetle Diabrotica soror to an

average extent of nearly 33 percent. Every one of these 4 stomachs

contained a tangle of vegetable fibers, which constituted the whole

of the vegetable food except one seed.

Some observations were made upon the feeding of nestHngs of this

species. It was found that the young are not fed as often as those

of some other species, but probably get more at each feeding. The

parent visiting the nest to feed the young gives food to all of them

before leaving, and evidently regurgitates it from the gullet for this

purpose. As the result of watching two nests for several hours, the

maximum number of feedings in one hour was found to be 6, buti

from 2 to 4 was nearer the average. During the intervals between

the feedings the parents could be seen hopping about on the ground

and in the shrubbery searching for food, with which they appeared to

gorge themselves, for caterpillars and other insects could be seen

projecting from their bills. Both parents took part in the feeding,

though when the nestlings were very young one bird stayed near or

upon the nest until the other came, when they exchanged work.

SUMMARY.

The little animal food the California towhee eats is mostly of an

injurious character. While eminently a ground feeder, it does not

eat more of the predaceous ground beetles (Carabidse) than other

birds less terrestrial in their habits, and no more than a due propor-

tion. In its vegetable food it probably does little, if any, damage.

The amount of fruit eaten is small, and is mostly either damaged or

wild. While it eats considerable grain, the great bulk is takeli in the

fall and winter months. Probably it does not visit the harvest fields

much, for although a ground frequenter, it likes the presence of trees
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and bushes. The service it performs in destroying the seeds of weeds
should be sufficient to cover a number of sins, but fortunately there
are none serious enough for consideration.

BLACK-HEADED GROSBEAK.

{Zamelodia melanocephala.)

During the six months from April to September inclusive, the

black-headed grosbeak occurs throughout the State of Cahfornia,

excepting the arid deserts and boreal mountain summits. Like its

eastern relative, the rose-breasted grosbeak, it takes readily to

orchards and gardens, and is common in agricultural districts. It is

a bird of beautiful plumage and sweet song, and is a welcome addi-

tion to the attractions of rural life. It often nests in orchard trees,

and, as is perfectly natural, gets much of its food there. WhUe this

consists mainly of harmful insects, a goodly part of it is fruit. The
grosbeak, as its name indicates, has a very powerful bill, and has no

difficulty in cutting the skin of the firmest fruit. It feeds upon cher-

ries, apricots, and similar fruits to a considerable extent, but on the

other hand it habitually consumes some of the worst insect pests,

such as the black olive scale, the 12-spotted diabrotica, and the

codling moth. The destruction of this trio alone should entitle the

bird to great consideration, but it eats also other destructive insects.

For the laboratory investigation of this bird's food 225 stomachs

were accessible. They were collected in the six months from April

to September inclusive, a fair number in each, except the last, when

only 3 were obtained. These stomachs contained about 57 percent

of animal matter to 43 of vegetable. The animal matter is composed

of insects and spiders, with a few traces of vertebrates. Insects, such

as beetles, scales, and caterpillars, constituted nearly 53 of the 57

percent of animal food.

Animalfood.—Oi the animal food, beetles are the largest item.

They were found in 190 of the 225 stomachs. Of these, predatory

ground beetles (Carabidse) were found in 16 stomachs, and ladybird

beetles (CoccineUidse) in 2. To pffset the destruction of these useful

insects, the 12-spotted diabrotica, which often does serious injury to

fruit trees, was found in 109 stomachs. Many weevils were found,

and great numbers of several species of leaf beetles (Chrysomehdse).

To this family belongs the notorious Colorado potato beetle, which

at one time seemed likely to ruin the potato industry of the East.

The bird which attacked this pest constantly and systematicaUy was

the rose-breasted grosbeak, a near relative of the one under considera-

tion. When the potato beetle finds its way into Cahfornia, as even-

tuaUy it undoubtedly will, the black-headed grosbeak is the bird most

likely to become its active enemy.

Hymenoptera in the form of bees and wasps with a few ants aggre-

gate less than 2 percent. A worker honeybee was found m one
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stomach. Scale insects amount to 19.83 percent, or practically one-

fifth of the whole food. Most of these were the black olive scale

{Saissetia olese), but a few were the plum and prune scales {Lecanium

corni and L. pruinosum). So persistently are scales eaten by this

bird that they were foxmd in 142 of the 225 stomachs, or 63 percent

of all. While they did not entirely fill any stomach, in 26 they equaled

or exceeded 50 percent of the contents. Hemiptera other than scales

amount to a trifle over 1 percent.

Caterpillars, pupae, and a few moths aggregate 7.7 percent. They

were mostly eaten in April and May. Pupae or larvae of the codUng

moth were found in 26 stomachs, one stomach containing the remains

of 29. Flies, grasshoppers, a few other insects, spiders, and miscel-

laneous creatures make up somewhat more than 1 percent. Egg-

shells were foimd in several stomachs and the bones of a small fish

in one. The animal food of the grosbeak, it will be observed, is

nearly all included in the 3 items, beetles, scales, and caterpillars.

The other substances appear to be eaten merely as makeshifts.

Following are the insects identified in the stomachs of the gros-

beak:
COLEOPTERA.

Platynus variolatus. Syneta albida.

RMzobius ventralis. Gastroidea cyanea.

Psyllobora taedata. Oastroidea sp.

Megapenthes elegans. Lina scripta.

Buprestisfasciata. Diabrotica soror.

Podabrus sp. Diabrotica trivittata.

Telephorus consors. Blapstinus sp.

Telephorus divisus. Deporaus glastimis.

Telephorus sp. Scythropus califomicus.

Aphodius rugifrons. Dorytomus hispidulus.

Aphodius sp. Baris sp.

Leptura militaris. Balaninus sp.

HEMIPTERA.

Saissetia olese. Lecanium corni.

Lecanium pruinosum.

Carpocapsa pomonella.

Apis m^llifera. 9

Borborus sp.

Vegetable food.—Cultivated fruit amounts to 23 percent of the

grosbeak's food for the six months that it stays in the North. None
was found in tlie stomachs taken in April, but in all other months
there was a good percentage. Cherries appear to be the favorite

fruit, as they were contained in 42 stomachs. Figs were identified

in 24 stomachs, blackberries or raspberries in 23, strawberries in 2,

LEPIDOPTERA.

HYMENOPTERA.

DIPTEBA.
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apricots in 1, and prunes in 1. Fruit pulp, not further identified
but probably of the larger kinds, was found in 25 stomachs. During
cherry season these birds were almost constantly in the trees eating
cherries. They do not appear to attack apricots, peaches, and prunes
so extensively, but they feed freely on figs later in the season.
Blackberries and raspberries are taken whenever possible, but mostly
m July and August, after cherries are gone. There is no denying
the fact that the grosbeak eats much fruit, and of the best kinds.
Wild fruit amounts to something over 5 percent. All of it was
eaten in the four months from May to August inclusive, but princi-
pally in July and August. The only wild fruit identified was the
elderberry (Sambucus), which constitutes the bulk of this item, and
was found in 26 stomachs.

Seeds of various weeds and some grain constitute 14.7 percent of
the food. Oats were found in 9 stomachs and wheat in 7, but the
amount was insignificant. The rest of the vegetable food consists

of the seeds of more or less troublesome weeds, of which the gros-
beak eats a very considerable quantity. The following is a list of

the species identified and the number of stomachs in which each
was found

:

Milk thistle (Silybum marianum) 5
Nightshade [Solanum nigrum) 1

Bur clover (Medicago lanceolata) 2

Poison oak {Rhus diverdloha) 1

Sumac {Rhus sp.) 1

Alfilaria {Erodium dcutarium) 12

Geranium {Geranium dissectum) 13

Dwarf mallow {Malva rotundifolia) 1

Red maids {Calandrinia menziesi) 6

Rough pigweed (Amaranthus retroflexus) 3

Chickweed {Stellaria media) 13

Knotweed {Polygonum sp.) ' 2

Sorrel {Rum^x acetosella) 1

Unidentified 24

Food of young.—^Among these stomachs are those of 17 nestlings,

varying in -age from 2 to 8 days. The youngest brood, composed of

3, had been fed entirely on beetles, Hymenoptera, and caterpillars.

For convenience, codling moth pupae may be separated from other

caterpillars. The average percentage of each was as follows:

Beetles 0.7, Hymenoptera 0.7, caterpillars 92.3, codling moth pupae

6.3. Note the large percentage of soft food in the shape of cater-

pillars and pupae. Broods 2 and 3 were composed of 3 and 4 nestlings

respectively, and were probably about 1 day older than brood 1.

Their stomachs were entirely filled with animal food, divided as

follows: Beetles 15 percent, caterpillars 55.4 percent, codling moth

pupae 23 percent, scales 2.6 percent, and other insects and spiders 4

percent. These nestlings had been fed with hard beetles to a much
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greater extent than brood 1, although only 1 day older. Brood 4

was composed of 4 nestlings about a week old. They had been fed

on animal matter to the extent of 96 percent to 4 percent of vegetable.

The animal food was divided as follows: Beetles 67.6 percent, Hyme-
noptera 3 percent, caterpillars 2 percent, scales 20.7 percent, and

eggshells 2.7 percent. The vegetable matter consisted of huUs of

seeds and rubbish. The increase in beetles and other hard food and

the decrease in caterpillars in the diet of this brood, as compared

with the younger ones, is very marked. Brood 5 contained 3 young,

estimated to be 8 days old. These had been fed entirely on animal

food, made up of the following elements: Beetles 82 percent, Hyme-
noptera 10 percent, scales 6.3 percent, larvae 3.3 percent, insects'

eggs 1.7 percent, and spiders 2.7 percent. Another increase in the

hard elements of the food over the last is seen here, although the

difference in age is presumed to be only a day.

Observations were made upon the feeding of nestling grosbeaks,

but the results are not remarkable. A nest of 3 young, estimated to

be about 3 days old when first seen, was watched for one-hour periods

for several days. The number of feedings varied from 2 to 4 per

hour. In this respect the" grosbeaks much resemble the California

towhee. Like that bird they evidently collect a lot of food and then

supply all the nestlings by regurgitation.

SUMMARY.

In summing up the economic status of the black-headed grosbeak,

the fact that it eats a considerable quantity of orchard fruit can not

be ignored. That this fruit is taken from the ripening crop on the

tree is also true. This, however, is the sum total of the grosbeak's

sinning. It eats but few useful insects and practically no grain. To

offset its fruit eating, it eats habitually and freely the black olive

scale, the codling moth, and the 12-spotted diabrotica, three pests of

California fruit culture. Comparatively few complaints have been

made against this bird by orchardists, and its depredations are not

believed to be serious. Should it ever become so plentiful as to cause

serious loss, no attempts should be made to destroy the bird, but at-

tention should be directed to devices for protecting the fruit, thus

leaving the bird to continue its good work in the destruction of insects.

So active an enemy of insect pests as is this grosbeak can not well be

spared, especially in view of the possibility of an invasion of the

State by the Colorado potato beetle."*

" P^or further information on the food of the grosbeak, see Bull. 32, Biological Sur-

vey, Fond Habits of Grosbeaks, by W. L. McAtee, 1908.

o
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INTRODUCTION.

By W. L. McAtee.

In the Southeastern States, as restricted for the purposes of this

bulletin (fig. 1), there occur at some season of the year more than

460 species of birds. Of these, about 280 are common, and the

number inchides some of the handsomest birds of the United States,

as the scissor-tailed flycatcher, the painted bunting, and the cardinal;

besides some of the most pleasing songsters, as the last-named species,

the mockingbird, the brown thrasher, and the Carolina wren. Tlie

general habits, and particularly the economic value, of 23 of the best-

known species are treated in the following pages.

'

The food habits of southeastern birds are of particular interest on

account of the prevalence in this section of the country of a number
of the worst insect enemies of agricidture, many of which are eagerly

' For a list of department publications relating to the food of certain other birds inhabiting this same

area, see last page of this bulletin.

Note.—The food habits and relation to agriculture of 23 species of birds common in the Southeastern

States are described; of general interest but especially applicable (o the section covered.

50402°— Bull. 7.'i.5— 10 1



FARMERS BULLETIN 755.

sought by birds. One need only recall such pests as the cotton boll

weevil, the bollworm, and the chinch bug to realize with what serious

foes the farmer of the Southeastern States has to contend. It is

hoped that knowledge of the part birds play in combating his enemies

will lead the southern farmer to take an active interest in securing full

protection for these, his feathered allies.

Cotton being the leading crop in the Southeast, the bird enemies of

cotton insect pests naturally deserve first consideration. Few in all this

broad land are igno-

rant of the tremen-

dous damage done by
the cottonboUweevil.

For some years it has

easily ranked as the

most destructive pest

in the United States.

Special study of its

bird enemies has been

made, and the result

is that 66 species are

now known which, to

a greater or less ex-

tent,' prey upon the boll weevil. A list of these, which constitutes a

roll of honor among southeastern birds, is here given:

Bird Enemies or the Cotton Boll Weevil.

Fig,

141-92

1 .—Map of the United States, the shaded area showing the territory

to which this bulletin applies.

Upland plover.

Killdeer.

Bob-white.

Red-headed woodpecker.

Flicker.

Nighthawk.

Chimney swift.

Scissor-tailed flycatcher.

Kingbird.

Crested flycatcher.

Phcebe.

Olive-sided flycatcher.

Wood pewee.

Alder flycatcher.

Least flycatcher.

Blue jay.

Cowbird.

Red-winged blackbird.

Meadowlark.

Western meadowlark.

Orchard oriole.

Baltimore oriole.

Bullock oriole.

Rusty blackbird.

Brewer blackbird.

Bronzed grackle.

Boat-tailed grackle.

English sparrow.

Vesper sparrow.

Savannah sparrow.

Lark sparrow.

White-tliroated sparrow.

Field sparrow.

Chipping sparrow.

Swamp sparrow.

Fox sparrow.

Towhee.

Cardinal.

Gray grosbeak.

Blue grosbeak.

Painted bunting.

Indigo bunting.

Dickcissel.

Purple martin.

Cliff swallow.

Barn swallow.

Tree swallow.

Bank swallow.

Rough-winged swallow.

Loggerhead shrike.

Wliite-eyed vireo.

Yellow warbler.

Myrtle warbler.

Pine warbler.

Maryland yellow-throat.

Yellow-breasted chat.

Ameriqan pipit.

Mockingbird.

Brown thrasher.

Carolina wren.

Bewick wren.

Winter wren.

Tufted titmouse.

Black-crested titmouse.

Carolina chickadee.

Bluebird.
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The most active of these enemies of the boll weevil are the orioles
which actually take the insects from the squares of the cotton plant,
and the swallows, which feed upon the weevils when they are in flight

and seeking to extend their range. No fewer than 41 boll weevils
have been found in a single stomach of the BuUock oriole, and large
numbers of the weevils are habitually taken by all species of swallows.
Every one of a series of 35 eave swallows had eaten boU weevUs, the
largest number in any stomach being 48, and the average 19. In
winter the most important destroyers of these insects are blackbirds,

meadowlarks, titlarks, and Carolina wrens.

Forty-one species ^ of birds feed upon the cotton worm. Of these

bird enemies, cuckoos are most effective, since they frequently consume
from 100 to 150 cotton worms at a meal. The orioles again deserve

especial mention, as do also the crow, the curve-billed thrasher, mock-
ingbird, cardinal, and gray grosbeak. The boUworm, or corn-ear

worm, is attacked by 12 southeastern birds, of which the boat-taUed

grackle, or jackdaw, has the best record. Seven species of birds feed

upon the cotton cutworm.
If insect pests are considered in the order of the importance of the

crops they attack, those damaging corn and other grain crops probably

are next to the cotton insects. White grubs are a serious pest not

only to corn but to strawberries, various garden crops, and grasses.

Fifty-seven species of southeastern birds devour white grubs or the

adult forms known as May beetles. The nighthawk, chuck-will's-

widoW, crow, and screech owl are the most voracious feeders on the

adults, and the crow, crow blackbird, and robin on the larvae. Ee-

mains of no fewer than 91 adults have been found in a single stomach

of the nighthawk, or bull-bat, a bird which has been much persecuted

but which deserves the strictest protection.

Wireworms are especially injurious to corn, but they damage all

other grains, as well ks many garden crops. These pests are the

larvae of click beetles, of which there are many species. One hun-

dred and twenty-eight southeastern birds include chck beetles or wire-

worms in their bill of fare. The most eflicient destroyers of these

pests are the following: Downy and red-belUed woodpeckers, night-

hawk, kingbird, great-crested flycatcher, crow, blue jay, crow

blackbird, red-winged blackbird, lark sparrow, tree swallow, purple

martin, house wren, and robin. From 20 to. 40 wireworms have been

iound in each of several robin stomachs.

. Com is seriously damaged by billbugs also. The larvae bore mto

the stem and the adult weevils injure the leaves. Fifty-five species

of birds occurring in the Southeastern States feed upon these msects.

Those consuming the largest numbers are the killdeer, upland plover,

' This and similar figures in the remainder of the introduction must be understood as representmg only

present knowledge-other species may at any time be added to the lists of bird enemies of the various

insect pests.
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nighthawk, crow, red-headed woodpecker, and the yellow-headed

and crow blackbirds. Forty-three kinds of birds feed upon the army
worms, pests destructive to corn and all small grains. Eighty-eight

southeastern species devour cutworms, which are often the despair

of grain growers and gardeners. Largest numbers of cutworms have

been found in stomachs of the prairie chicken, bob-white, wood
duck, woodcock, sparrow hawk, yellow-billed cuckoo, nighthawk,

red-headed woodpecker, crow blackbird, meadowlark, English spar-

row, cardinal, and robin.

No insect enemy of corn and wheat is more destructive than the

chinch bug; when it is numerous, fields are blasted as if by fire. It

is often said that the chinch bug has few natural enemies, but the

work of birds, 24 species of which feed upon chinch bugs, should not

be overlooked. Over 100 of these pests have been found in single

stomachs of the bob-white and meadowlark, and over 200 in one

of a brown thrasher. Other birds consuming chinch bugs in con-

siderable numbers are the flicker, the crow, the bam, tree, and cliff

swallows, and the house wren. The southern com leaf beetle, a pest

that has come to be of considerable importance in the past few years,

is devoured by 22 kinds of birds. Those taking the largest numbers

are the mockingbird, the Bewick wren, and the house wren.

Among other corn insects may be mentioned the southern corn

rootworm (or spotted cucumber beetle) , eaten by 26 species of south-

eastern birds; beetles of a group including the cane root borer and

the carrot beetle, devoured by 18 species; and the brown fruit-chafer,

by 21. The last-named beetle feeds also on apples, pears, and

peaches, as does a related insect known as the southern fig eater.

Fourteen species of birds prey upon the fig eater, the crow most

extensively.

The insect pests of clover and other forage crops in the South-

eastern States also are sought by many birds. Perhaps more dam-
age is done in the aggregate by leafhoppers than by other enemies

of these crops. Exactly 100 species of southeastern birds are now
known to feed on these small but exceedingly numerous insect pests.

Largest numbers of leafhoppers have been found in stomachs of the

nighthawk, chimney swift, barn swallow, and yeUow-headed black-

bird. Clover is attacked by a number of insect pests, including the

imbricated-snout beetle and the various clover weevils. The first

named is eaten by 20 kinds of birds, of which the crow, crow black-

bird, and catbird seem most voracious. The common or large clover

leaf weevil is the prey of 25 species of birds. The nighthawk, crow,

red-headed woodpecker, purple martin, and crow blackbird have the

best records for destruction of adults, and the Savannah and vesper

sparrows of the larvjie. The smaller clover weevils are eaten by 74

species of southeastern birds. Largest numbers of these weevils
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have been found in the stomachs of the robin, hermit thrush, tufted
titmouse and white-crowned sparrow, and of the following four
species of birds, some representative of each of which had con-
suraed at one meal more than 50 individuals: Nighthawk, chimney
swilt, tree swallow, and purple martin.

It is perhaps worth while to mention the bird predators upon cer-
tain insect enemies of truck crops. The destructive little cucumber
Ilea beetle and its congeners, which feed on potato, tomato, sweet
potato, eggplant, and tobacco, are preyed upon by 19 species
of southeastern birds. The sweet potato flea beetle and its aUies
liav« 28 known bird enemies in this section; the grapevine leaf beetle
21; the grape flea beetle, 23;.and the bean leaf beetle, 19. The rice
weevil has been found in stomachs of 20 species of birds, the notori-
ous Colorado potato beetle in 26, and the periodical cicada, or 17-
year locust, in 33. Pests of considerable importance in the South
whose bird enemies it is well to mention are the horseflies. These
are preyed upon by 49 species of southeastern birds. The stomach
of one killdeer contained 40 horsefly larvae.

The foregoing demonstrates that many of the worst pests of south-
ern agriculture have enemies in the bird world. The insects which
have been considered chiefly are those destructive to grain and field
crops; but among forest insects, fruit insects, and aU the host that
prey upon truck and garden crops, few can be mentioned that do not
have important bird enemies. Farmers should recognize their friends
and do all in their power to protect them.

HOUSE WREN.i

The house wren (fig. 2), a fussy, flighty, and fidgety little midget, frequents the
vicinity of bams and gardens and particularly old orchards where the trees are par-
tially decayed. Never for a moment at rest while there is a ray of daylight, it would
seem that his small body must soon be worn out by his incessant activity. His
voice, as tireless as his wings, is heard from morning until night about the garden and
orchard where he seeks his daily food, and while not very melodious it is cheerful
and suggestive of life and activity.

Probably no bird displays greater eccentricity in the selection of a nesting site than
the house wren. A hollow branch or a knothole in a post or stump are his more
prosaic choices. When more esthetically inclined he affects old boots or hats hung
up to scare the robin from the cherries, or takes an old copper pot or tomato can lying

on the roof of a back shed; or, if the gardener hangs his coat on the fence when warm
weather begins and forgets it for a few days, he may find when he returns that an
enterprising wren has preempted one of the pockets and has his domestic affairs under
full headway. The empty skull of a horse or cow when set on a post by the frolic-

some schoolboy makes an excellent nesting place for the wren, who is never troubled

by the ghost of the farmer occupant. Whatever place he chooses, his ambition is

to occupy the whole of it. This he accomplishes by carrying in sticks, straws, and

other rubbish until all available space is filled, only just room enough being left for

the mother bird and her eggs.

1 Troglodytes aedon.
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Curious as may be the nesting habits of this little creature, his chief interest to the

farmer and gardener centers about his tastes in the matter of food. He aspires to a

large family; six to a brood is his favorite number, and this he likes to duplicate once

or twice in the course of the summer; of course so many mouths to be filled require

great acti^dty on the part of the head of the family, but the wren is fully equal to the

task and his brood never suffers from hunger. He is an industrious forager, search-

ing every tree, shrub, and vine for caterpillars and examining every post and rail

of the fence and every cranny in the wall for insects and spiders.

The wren is found all over the United States east of the Great Plains in summer
and it winters in the Southern States.

For the purpose of this paper the food of 68 birds was examined and found to consist

entirely of animal matter (mostly insects). The largest four items, taken in the order

of their size, are bugs,

grasshoppers and their

allies, caterpillars, and

beetles. Beetles collec-

tively constitute 13.81

per cent of the food.

Of these, the predacious

ground beetles and a

number of "ladybugs"

(3.03 per cent) are prac-

tically the only useful

insects eaten by the

wren. Snout b eetles,

orweevils(4.93 per cent),

are eaten in every month
of the wren's stay in the

South. Other beetles

(5 .85 per cent) are largely

of the leaf-beetle family,

to which belong some

B214J-87 of the greatest pests in
Length, about 5 inches.

^]^^ j^^g^t ^^^1^

Moths and caterpillars reach very nearly the same percentage as beetles. The
former are eaten to the extent of 13.9 per cent, but many are adult insects instead

of caterpillars. The wren seems to have a decided taste for these fuzzy creatures.

Grasshoppers and their kin—crickets, locusts, etc.—were represented in the food

of every month in goodly numbers, the aggregate being 17.61 per cent. The greatest

consumption occurred in January (31.2 per cent) and November (31 per cent); the

smallest, a mere trifle, in April. The largest item in the food is made uj) of bugs (29.34

per cent), chiefly stinkbugs, a few negro bugs, and some leafhoppers; but a good

many more are those slim-bodied, long-legged, slow-moving creatures that may be

found straddUng over the herbage about pools or wet places and over bushes. The
thread-legged bugs and marsh treaders are examples. As these creatures have no great

economic significance, so far as known, the wren does neither good nor harm in eating

them. The stinkbugs, negro bugs, and tree-hoppers and leafhoppers are harmful

insects, and in eating them and feeding them to its young the wren is an aid to the

agriculturist.

Ants are eaten to the extent of 8.2 per cent of the yearly food, and in March con-

stitute 22.67 per cent. Bees and wasps amount to 3.27 per cent. Flies, a mere trifle

in the food of the wren, are evidently left to the more fleet flycatchers and swallows.

Fig. 2.—House wren.
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Spiders are acceptable and are captured every month in the season. The wren finds
these when searching under piles of lumber or brush, stone walls, hollow logs, out-
houses, and sheds. They aggregate 10.51 per cent of the food, and in March 32.5 per
cent. Millepeds (thousand-legs) form a part (2.76 per cent) of the food of the first four
months of the year, six-sevenths of them being eaten in April. Other creatures,

as sowbugs and snails, were found in a few stomachs, but are a negligible quantity.
No accusation has been brought against the wren that it harms fruit or other farm

products. Both field observation and stomach examination show that it consumes
great numbers of noxious

insects, thereby benefiting

the farmer and gardener.

It is a cheery, bustling

little creature to have
about the homestead and
should be thoroughly pro-

tected. Put up a box
where cats can not get at

it and the wren will pay
good rent.—p. b. l. b.

CAROLINA WREN.i

The Carolina wren (fig.

3) is resident from the

Gulf of Mexico north to

the southern boundaries of

Iowa, Illinois, and Con-

necticut in the breeding

season, but in winter with-

draws somewhat farther

south. It is a bird of the

thicket and undergrowth,

preferring to place its nest

in holes and crannies but

when necessary will build

a bulky structure in a

tangle of twigs and vines.

Unlike the house wren it

does not ordinarily use

the structures of man for

nesting sites. It is one of

the few American birds

that sing throughout the

year. Most birds sing, or

try to, in the mating sea-

son, but the Carolina wren

may be heard pouring
forth his melody of song

every month. The writer's

first introduction to this bird was in the month of January when he heard gushing

from a thicket a song which reminded him of June instead of midwinter.

This wren keeps up the reputation of the family as an insect eater, as over nme-

tenths of its diet consists of insects and their allies. In this investigation of its food

Fig. 3.—Carolina wren. length, about 6J inches.

1 Thryofhorus ludovkianus.
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there were examined 291 stomachs, representiiig every month. Their contents were

made up of 94. 18 per cent animal matter, nearly all insects, and 5.82 per cent vegetable,

chiefly seeds. A very marked uniformity in the diet is noticeable, the winter seasoii

showing almost as great a consumption of insects as the summer.

Of the animal food, beetles amount to 13.64 per cent, all injurious except a few

useful predatory ground beetles (1.71 per cent); two-fifths of these were eaten in

December, presumably on account of scarcity of other insects. Many species of snout

beetles, or weevils, were identified (4.29 per cent), but the most interesting economi-

cally is the cotton boll weevil, 31 individuals of which were found in 18 stomachs.

Other beetles, Uke the 12-spotted cucumber beetle, the striped cucumber beetle, the

bean leaf beetle, and numerous so-called flea beetles, all more or less harmful, occur

in many stomachs and form 7.64 per cent of the total food.

Ants (4.63 per cent) were found in the stomachs collected every month except

September and in very uniform quantities. The greatest consumption was in July

(8.81 per cent). For each of the 11 months bees and wasps amoimt to about the

same as the ants. Bugs, with one exception, are the most important item in the

diet of the Carolina wren (18.91 per cent), and were eaten every month, with a good

percentage for each. The maximum (32.16 per cent) was taken in February. The
majority of the insects eaten were of the larger species, as stinkbugs, or soldier bugs,

leaf-legged bugs, and leafhoppers. Four stomachs contained the chinch bug and in

one there were 5 individuals. Scale insects destructive to oranges were found in one

stomach.

Caterpillars and a few moths, the largest item in the food (21.73 per cent), were
eaten every month with a good percentage for each. The month of greatest consump-
tion is September, when they constitute more than one-third of the whole food (39 per

cent). No special pest was observed, but as the Carolina wren is a small bird the

caterpillars are usually so torn to pieces that the species can not be determined;

and the moths eaten were so fragile as to be unidentifiable after the process of digestion

had begun.

Grasshoppers and crickets, with a few other orthopterous insects, as cockroaches and
their eggs, constitute 12.57 per cent of food of the Carolina wren and form a fairly large

percentage of the food from July to the end of the year. The average consumption for

these months is 19.65 per cent, while that for the first six months is only 5.49 per cent.

As with many other birds the month of greatest consumption is August (26.9 per cent).

Flies do not appear very acceptable as food to the wren. None were eaten in

January, August, or September, and comparatively few in the other months. The
average for the year is a trifle over 3 per cent. The sort mostly taken are the so-called

"daddy longlegs," or crane flies.

Spiders are apparently very attractive to wrens in general, particiilarly to the

Carolina wren, which probably finds them when investigating crannies of buildings,

piles of lumber, or heaps of brush, as is its habit when looking for nesting sites, or when
not pressed by other responsibilities. This Wren eats spiders in every month, and in

the five months from April to August to the extent of 16.67 per cent for each. In
the remaining seven months spiders aggregate 6.16 per cent of the food, an unusual
percentage; the average for the year is 10.54 per cent. Most wrens eat spiders more
than do other birds, but the OaroUna wren excels them all. Millepede, or thousand"
legs, are eaten sparingly throughout the year (2.06 per cent) and none were taken in

January, June, or September.
Animals other than insects, as sowbugs and snails, were found in a few stomachs,

but constitute only 0.16 per cent. Vertebrate animals would hardly be expected
to form part of the diet of so small a bird, but the Carolina wren eats them often.

Remains of lizards were found in 14 stomachs, tree frogs in 8, and a snake in 1; totaling

1.92 per cent.

The great bulk of the vegetable food of the Carolina wren consists of various kinds
of seeds, mostly of trees or shrubs. Of these, bayberry was found in 20 stomachs,
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Bweet gum in 10, poison ivy in 7 sumao in 4 ti^t,<. ;,, o

7, and ma.t (gr;und up acorn) '^ bJ'ITX ' 7^'^ ^'^'^ ^<^ °'^^' ^^^dsin

which could only be id^entified i ''fJ " '" ' '^" '"''^'''' ^<"^*--<^ P^^P

R:om this analysis of the food of the Carolina wren, it is evident that the fanner andfruit grower have not the sUghtest cause for complaint against the bird It eatrneithercultivated fru.t nor gram, and does not even nest in an orchard tree but it doefeed on numerous injurious ^
insects and enlivens the
tangled thickets with its

cheerful song for 12 months
in the year.

—

f. e. l. b.

MOCKINGBIRD.i

The mockingbird (fig. 4)

has always been held in
such high esteem for its

vocal powers that any at-

tempt to add to its reputa-

tion by showing that its

food habits also are in its

favor may seem super-

fluous. The title of the

mockingbird to rank
among economic bene-
factors has not heretofore

been quite clear, however,
for, though it does consider-
able good in the destruc-

tion of harmful insects, it

is said to eat much fruit,

and where fruit raising is

an important industry, as
in the. Southern States,

particularly Texas and
Florida, bitter complaints
are made against it. In
Florida, the bird is charged
with attacking grapes and
oranges, and in Texas it is

asserted that figs must be
added to the Ust of fruit it

For the present investi-

gation of the mockingbird 's

food 417 stomachs were
available, and these dis-

closed 47.81 per cent ani-

B2I44-6

Fig. 4.—Mockingbird. Length, about lOJ inches.

mal matter to 52.19 per cent vegetable. This is more than twice the proportion of
animal food observed in mockingbirds from California. Perhaps the abundant fruit

m that section proves too great an attraction for the birds to bother with insects.

The stomachs of southeastern birds examined were very evenly distributed over
every month. Most of the animal food is taken in May (85.44 per cent). Vege-
table food attains its maximum in December and January (86.55 per cent each).

50402°—Bull. 755—16-
' Mimits polyglottos.
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The important items in the animal diet are beetles, ants, bees, wasps, grasshoppers,

caterpillars, and a few each of several other groups. Useful beetles, mostly predacious

ground beetles (3.47 per cent), together with grasshoppers, show that the mockingbird

must gather a considerable portion of its food upon the ground. Harmful beetles

(7.38 per cent) are of sorts mostly found on leaves of trees, bushes, or plants which

are the natural habitat of the mocker. Many of these were weevils, and among them

were nine specimens of the cotton boll weevil, in six stomachs. About a dozen

stomachs contained remains of the 12-spotted cucumber beetle. Many other species

were identified which are nearly as harmful but not so well known.

Ants (4.46 per cent), found in 75 stomachs, again show that the mockingbird goes

to the ground for at least a portion of his food . Bees and wasps (3 per cent) are mostly

good flyers and must either be taken on the wing or picked from flowers, and it is in

the latter situation probably that the mockingbird gets them.

True bugs are eaten so seldom' by this bird that the item would not be worth men-

tioning were it not that one stomach contained remains of that notorious wheat and

corn pest, the chinch bug. This insect has probably caused more loss to agriculture

than any other in the United States. Although the percentage in the food of the

mockingbird is insignificant, any bird that eats this pest deserves honorable mention.

Flies are apparently merely tasted and pronounced not good, for a trace of them is

all that stomachs show. Grasshoppers, on the contrary, appear to be the favorite

animal food. They are eaten every month and average 14.85 per cent for the year.

In July they rise to 43.33 per cent, but in February there is only a mere trace. AH
the other months make a reasonable showing. Insects of this group captured include

true grasshoppers, locusts, and crickets, all harmful and some very much so, as, for

instance, the Rocky Mountain locust or grasshopper, which devastated the upper

Mississippi Valley a few decades ago.

Caterpillars (9.48 per cent) were found every month in the diet of the mockingbird

with a reasonable percentage in all except October. The most were taken in August

(23.89 per cent), though nearly as many were eaten in May. Among a host of others,

all more or less harmful, was the cotton leaf worm, found in 23 stomachs, and the cotton

bollworm, in 2 stomachs. This latter is not confined to the South, but preys upon

corn, tomatoes, and other crops all through the central and northern portions of the

country. A few insects other than those already discussed were found, but the per-

centage is insignificant. Spiders were eaten sparingly (less than 2 per cent) in every

month except October. A few millepeds, crawfish, sowbugs, and snails also were

eaten, but the most singular food consisted of three lizards and a small snake, found in

four stomachs.

The predominant vegetable food of the mockingbird is wild fruit. This is eaten

every month and totals 42.58 per cent for the year, or more than four-fifths of the vege-

table portion. The maximum consumption (76.91 per cent), occurs in October.

Wild fruit Was found in 246 stomachs, and 76 contained nothing else. Thirty-five

species of fruit were identified, and it is probable that more were present but too far

digested to be recognized. Those most frequently eaten were the different species of

holly, smilax, woodbine, blackberry, pokeberry, elderberry, mulberry, and sour gum.
Domestic fruit (3.35 per cent), the great bulk of which was either raapberries or

blackberries, was found in stomachs collected from May to August. Both of these

berries grow wild in great abundance over most of the country and those eaten by the

mockingbird are as apt to be taken from thickets and briar patches as from gardens.

None of the larger fruits were certainly determined, but figs were found occasionally.

A few grapes were identified , b ut these may as well have been wild as domestic . The
mockingbird will probably do little harm to cultivated fruits so long as wild varieties

are accessible and abundant. The remaining vegetable food was of no great impor-

tance, being made uj) of various weed seeds, sumac seeds of several species—including

the poisonous (found in four stomachs)—petals of flowers, and rubbish. No grain of

any kind was found

.
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There appears to be nothing to prove that the mockingbird eats domestic fruits to

an injurious extent. It has in general enjoyed about the same place in the affections

of the southern people that is held by the robin in the North, and judging by the results

ofthisinvestigationit well deserves the place.

—

f. e. l. b.

BROWN THRASHEE.i
*

Few birds excel the brown thrasher in sweetness of song, but it ia so shy that its notes

are not heard often enough to be appreciated. Its favorite time for singing is in early

morning, when, perched on the top of some tall bush or low tree, it gives an exhibition

of vocal powers which would do credit to a mockingbird. Indeed where the latter

bird is abundant, the thrasher is sometimes known as the sandy mocker.

The brown thrasher (fig. 5) breeds throughout the United States east of the Great

Plains, and winters in the South Atlantic and Gulf States. It occasionally visits the

garden or orchard, but nests in swamps or in groves standing upon low ground, and

sometimes builds in a pile of brush at a distance from trees. On account of its more

retiring habits
it is not so con-

spicuous as the

robin, though it

may be equally

abundant.

Thefoodofthe

thrasher consists

of both fruit and

insects. An ex-

amination of

266 stomachs
showed 37.38 per

cent vegetable

and 62.62 per

cent animal
food, the latter

practically all

insects.

The most no-

ticeable pecu-
liarity in the food is that no one item is greatly in excess of others, while in the case of

the yellow-billed cuckoo, for instance, caterpillars constitute more than half the food.

With the thrasher the largest item is made up of beetles (18.14 per cent). A few of

these (4.82. per cent) are of useful species, mostly predacious ground beetles. Others

(13.32 per cent) are of a more or less harmful character, the great bulk being May

beetles and weevils, or snout beetles. Among the latter is the notorious cotton boll

weevil, found in six stomachs. May beetles, when in the grub stage, injure roots of

grass and other plants. The 12-spotted cucumber beetle, another destructive pest,

also was found in many stomachs. Beetles are eaten regularly throughout the year,

although a little more from March to June than in other months.

Ants form a suiprisingly small percentage of the yearly food (1.38 per cent) when the

fact is considered that the thrasher gets most of its food upon the ground, where most

ants live The small destruction of bees and wa^ps (0.93 per cent) is not surprising,

as the thrasher is hardly agile enough on the wing to catch such swift fliers^ IHese

three insects, however, are very evenly distributed throughout the year, each month

showing a small percentage. Bugs, mostly stinkbugs with a few negro bugs, make up

1 Toxostomarufum.

FiQ. 5.—Brown thrasher. Length, about Hi inches.
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1.54 per cent and are very regularly diatributed. One bird taken in Illinois had eaten

chinch bugs, but none were found in stomachs from farther south. Flies (1.76 per

cent) are evidently not a favorite food of the thrasher, and nearly all of those eaten

were taken in November. One stomach secured that month in a Mississippi cotton

field was filled with flies except 6 per cent of fruit of "French mulberries"; the bird

had probably fopnd a colony of flies hibernating in a crevice and had devoured the

whole lot.

CaterpLllars (5.95 per cent) stand next to beetles in the thrasher's food, and are

taken every month except November; that month, however, is represented by only

five stomachs. Grasshoppers and crickets would seem to be very available to the

thrasher, as the insects live on the ground, where also the birds get their food; but,

unlike the meadowlark, these birds do not esteem grasshopper diet enough to go out

in the sunshine to seek it. This food (2.43 per cent for the year) is taken to some

extent every month, the maximum (8.5 per cent) in September.

A few insects of other groups are picked up occasionally. In all they amount to

only one-fourth of 1 per cent. Spiders (0.58 per cent) are eaten now and then, and

myriapods (thousand-legs) to a somewhat greater extent (2.24 per cent), but -veiy

irregularly, the maximum (8 per cent) in January. A few miscellaneous animals,

like crawfish, sowbugs, snails, and angle worms, make up 1.26 per cent. Bones of

lizards, salamanders, and tree frogs (in all, 0.92 per cent) were found in 11 stomachs.

Of the insects eaten by the brown thrasher there is only one class to whicH excep-

tion can be taken—the predacious beetles. That these insects render some service

to man is beyond reasonable doubt, though some of them also do injury. Their de-

struction, then, is not an unmixed harm, but in any case the more numerous noxious

insects eaten by the thrasher more than compensate for the useful beetles incidentally

destroyed.

The vegetable food of this bird is nearly equally divided between fruit and a number
of other substances, of which mast is the most prominent. Wild fruit, the largest item

in the vegetable portion (19.94 per cent), was eaten every month in varying quanti-

ties, the month of maximum consumption (45.69 per cent) being September; January

and February, with dried-up fruit from the last summer's crop, stand next. Alto-

gether about 30 species of wild fruits or berries were identified in the stomachs. Those

most eaten are blueberries, huckleberries, holly berries, elderberries, pokeberriea,

hackberries, Virginia creeper, and sour gum. Some seeds not properly classified as

"fruit" were found, as bayberry, sumac—including some of the poisonous species

—

piue, and sweet gum.
Domestic fruit, or what was called such, was found in nine months, from April t;o

the end of the year, most of it (53.19 per cent) in July. Raspberries or blackberries,

currants, grapes, cherries, and strawberries were positively identified by their seeds,

but as all of these grow wild, it is probable that much that is conventionally termed

domestic fruit is really from uncultivated plants. The aggregate for the year is 12.42

per cent. Most unexpected in the thrasher's diet was mast, principally acorns,

although some of it was so finely ground up that it was not possible to tell its exact

nature. It is also somewhat a matter of doubt as to just where to draw a dividing

line between mast and seeds, so that the proportion of each is somewhat uncertain. In

the case in hand the total for the year is estimated at 23.72 per cent. Mast was eaten

every month except August, but mostly in fall and winter—November, the month

when acorns are abundant and fresh, showing the greatest quantity (57.4 per cent).

Grain (2 .57 per cent) was found in the stomachs for six months, but in only February,

March, and May wore there noteworthy percentages. March shows 12.37 per cent,

the other two slightly less. The grain was nearly all com, with a little wheat, but from

the season in which it was taken most of it evidently was waste.

The farmer has nothing to fear from depredations on fruit or grain by the brown

thrasher. The bird is a resident of groves and swamps rather than of orchards and
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gardens, so that it comes but little into conta/>t w;t>, +v, j . , ,

does not prey upon them extensively when U die Th
'" .?-°' ^'"^^'^^y- ^d

are amply paid for by its destn.ctio/oTno^l'r^.Z'^^T.^J.
'^^"^ ^^^^^ ^* -^

CARDINAL.!

^'I?!^'*//l'^^^^^'*^
^^"^^ expertness aj-e three outstanding traits of the cardinal

active, graceful move-
ments, the raising and
lowering of the crest,
which when fully erect

gives the bird an appear-
ance of such keen atten-

tion, or whether the ear
is.charmed by the rich
and varied song, the im-
pression produced is one
of extreme pleasure.

Though somewhat shy,
the cardinal does not en-

tirely avoid the vicinity

of homes. However, it

prefers more secluded re-

sorts. Shrubbery is its
chosen haunt, the more
tangled the better. Here
the nest is built and the
young reared, and here
they spend most of their

days. Higher trees are
usually sought only under
the inspiration of song.

Viewed from the eco-

nomic standpoint the car-

dinal deserves favorable

comment, as it does for

its other high qualities.

Its food is composed of

about 29 per cent animal
matter and 71 per cent

vegetable. Among the
insects eaten are a few
that are beneficial, but at

most not more than 2 per
cent of the cardinal's
food, probably less, con-

sists of useful insects,

Fig. 6.—Cardinal. Length, about SJ inches.

while twelve times as much is made up of injurious species. Caterpillars are greatly

reUshed, and among those discovered in the food were three pests of the cotton crop,

namely, the cotton worm, the boUworm, and the cotton cutworm. Ninety-six of the

last-named species were eaten by 31 cardinals from Texas cotton fields. Other

caterpillar pests eaten are the purslane sphinx, zebra caterpillar, and codling moth.

1 Cardinalis cardinalis.
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Grasshoppers, together with true bugs, form more than one-tenth of the total food.

These groups of insects comprise many injurious forms of which the cardinal takes due

toll. Especially commendable is the destruction of scale insects, of which several

different species were identified from the stomachs of 21 redbirds.

Beetles comprise more than a tenth of the whole diet. Among them, weevils are

predominant. The acorn weevils, clover weevils, and billbugs, all injurious forms,

are freely eaten, and the cotton boll weevil occasionally. Vine chafers of various spe-

cies, the southern fig eater, and rose chafers are among otherinjuriousbeetlesdestroyed.

Click beetles, cucumber beetles, strawberry root borers, plum and locust leaf beetles

also are devoured by the cardinal. The bird has a record for feeding on many of the

worst agricultural pests.

The vegetable food consists chiefly of weed seeds, but wild fruit and grain also are

eaten to some extent. The grain, however, is largely waste, as it is taken only in win-

ter. Wild fruit, or rather the seeds of wild fruit which usually are extracted and the

pulp rejected by the redbird, composes about one-fourth of the total subsistence.

Wild grape seeds are favorites, but those of dogwoods, blackberries, hackberries,

smilax, cherries, blueberries, elderberries, pokeberries, and juneberries, and the fruit

of prickly pear, sumac, holly, redhaw, passion flower, Mexican mulberry, and palmettos

also are eaten. Little, if any, attention is paid to cultivated fruits.

Most important among the items of vegetable food is weed seed . This forms more

than a third of the total food . Seeds of smartweeds and bindweeds rank first in prefer-

ence, and the seeds of the following troublesome weeds are freely eaten: Foxtail, bur,

cockspur, crab and yard grasses, dodder, dock, sow thistle, plantain, tumbleweed,

nail grass, lamb's-quarters, chickweed, sticktight, partridge pea, and buttonweed.

The redbird occupies an important place among birds devouring weed seeds.—w. l. m.

GRAY GROSBEAK.!

The gray grosbeak, or parrot-bill, is about the same size as the cardinal, closely

resembles that bird in song and general demeanor, and has similar nesting habits.

Moreover, it frequents the same kind of country and is resident wherever found . In

appearance, however, it is quite dissimilar.

In strong contrast to the glowing hue of the cardinal the general color of both sexes

of the parrot-bill is light gray. The wings, tail, and long crest are suffused with dark

red and the wings are lined with rose. This color also surrounds the beak of the male

and extends over throat and breast in an irregular patch. The beak is yellowish and

is very curiously modified, being short, thick, strongly curved, and apparently of

great power.

The gray grosbeak comes into the lower half of Texas, not reaching, however, the

extreme eastern part of the State.

Seventy-four stomachs of gray grosbeaks from Texas have been examined, 59 col-

lected in August and 15 in September, Vegetable matter averages 71.19 per cent of

the contents and animal matter 28.81 per cent.

Grass seeds constitute an average of 53 .09 per cent of the total food of the birds exam-

ined, or more than five-sevenths of the vegetable food alone. Most important among,

them are foxtail and bur grass, which together amount to 43.59 per cent of the food.

Since these grasses are among the most pernicious of weeds, the parrot-bill is more than

welcome to all their seeds it desires.

The seeds of other grasses eaten are important, furnishing 9.51 per cent of the bird's

subsistence . Among these are witch and crab grasses, most species of which are weeds,

and yard or wire grass. Seeds of a spurge contribute 9.81 per cent of this grosbeak's

fare, and other weeds, including bindweed, lamb's-quarters, tumbleweed, sunflower,

carpetweed, nightshade, vervain, and- mallow compose 6.13 per cent.

1 Pynhuloxia alnuata icxana.
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While the parrot-bill consumes a smaller proportion of animal matter than the cardi-
Qal, it selects about the same things, the principal items being grasshoppers, cater-
pillars, and beetles. Neither parasitic hymenopterans nor predacious beetles were
found in the stomachs examined, a showing much to the bird s credit. Only one useful
insect had been eaten, it belonging to a queer neuropteroid genus, the members
which axe rare. They are predacious when adult, and when young are parasitic in the
egg sacs of spiders.

The remaining animal food is composed of injurious species, many of them important
pests. Beetles constitute 4.66 per cent of the food, weevils alone being 3.42. Of
greatest interest among the latter is the cotton boll weevil, the most serious agricultural

pest of recent years. While the gray grosbeak does not feed upon it regularly, never-
theless the habit of picking it up when occasion offers is highly commendable. Leaf

beetles, bronzy wood borers, and long-horned beetles, all of which are destructive to

forest and orchard trees, also were found in stomachs of this species

Beetles, as a whole, are exceeded in the food of this bird by caterpillars, the

latter constituting 10.32 per cent of the diet. One of the species identified—the cotton

worm—has long been known as a great pest throughout the Southern States, and in

certain years has caused a decrease in the crop of a quarter of a million bales, valued

at $25,000,000. Fourteen of the 74 gray grosbeaks examined consumed cotton worms,

which averaged 39.1 per cent of their food. As many aa 18 caterpillars were found

in a single stomach. Another caterpillar enemy of the same crop—the cotton cut-

worm—also is freely devoured.

As beetles are less esteemed than caterpillars by the gray grosbeak, so also are the

latter less liked than orthopterous insects. This group contributes 11.52 per cent

of the total food, and includes both long and short-horned locusts and their eggs,

7 or 8 grasshoppers sometimes being seciired by a single bird. True bugs, comprising

stinkbugs and their eggs, cicadas, leafhoppers, and lantern flies come to about 1.5

per cent. All these insects are injurious and the bird does a service by feeding upon

them.

One parrot-bill was bold enough to swallow a large hornet. A few ants also were

eaten, and these, together with spiders and snails, complete the list of animal food

taken. Although this grosbeak is not conspicuously insectivorous, almost all the

insects it eats are injurious.

The data at hand are insufficient to determine finally the exact economic status

of the bird, but it may be stated with confidence that the gray grosbeak is almost

entirely beneficial.—w. l. m.

PAINTED BUNTING.i

The male painted bunting (fig. 7) is one of the most brilliantly colored birds of the

United States. The upper part of the head and neck are shining purplish violet, the

middle of the back yellowish green, wings and tail purplish blue, and underparts and

rump vermilion. The female is dark green above and yellowish beneath.

This little jewel has not failed to attract popular attention and m consequence

has received a variety of common names. In Louisiana the French speakmg people

have called it nonpareU (unequaled), and le pape (the pope). The last name has been

contracted to pop and varied as red pop. Spanish speaking citizens know the bu-d

as mariposa (butterfly), and in English the bird has variously been named pamted

bunting or finch, paradise finch, Mexican canary, and Texas canary.

The painted bunting is not only distinguished in appearance, but also is one of the

most pleasing songsters among the finches. It is a persistent vocalist, and this cbar-

acterlstic, in addition to its beauty and activity, makes it a most desirable species

for the vicinity of homes. Fortunately the bh-d is not averse to proximity to man,

1 Passerinaciris.
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and its preference for shrubbery further adapts it to living about dooryards and gardens.

The nest, though usually placed low, is well concealed, and the eggs number three

to five.

Few complaints have been lodged against the painted bunting on the score of its

food habits. It is said to eat rice at times, to peck into figs and grapes, and to bite off

the tips of pecan shoots. In no case that has come to notice, however, has it been
charged with doing serious damage. Certainly no such charge is supported by the

investigations of the Biological Survey, for no product of husbandry has thus far been
found in any of the stomachs, 80 of which have been examined, all collected in Texas

in July, August, and September. Averages for the July and August material only

are here presented. Animal matter composed 20.86 per cent of the contents of

these stomachs, and vege-

table matter 79.14 per cent.

Of the former, 2.48 per

cent was made up of

weevils, mostly cotton boll

weevils. All insects of this

group are destructive, but
none more so than the no-

torious cotton boll weevil,

and this species had been
eaten by 18 ot the 80 non-

pareils examined.
Another enemy of the

cotton crop attacked by
these brightly colored little

birds is the cotton worm.

This insect was preyed

upon to the extent of 3.14

per cent of the total food

of the 80 painted buntings

examined. Other insects

eaten include grasshoppers,

crickets, click beetles, leaf

beetles, caterpillars, true

bugs, and small hymen-

opterans. A few spiders

and one snail also wore

taken.

The vegetable food is re-

markable in consisting very

largely of a single item

—

the seeds of foxtail or pigeon

grass. This is one of the

worst weeds in the United
States. The 80 painted buntings made over two-thirds (precisely 67.03 per cent)

of their total food of its seeds. The seeds of other grasses composed 5.88 per cent of

the food, gi'asses alone thus furnishing over nine-tenths of the vegetable portion.

The other vegetable matter eaten consists largely of saeds of such weeds as amaranth,
mallow, sorrel, and nail grass.

To sum up
,
practically all of the vegetable food of the painted bunting is of weed seeds,

two-thirds of it baing the seeds of foxtail grass, one of the worst weed pests. The animal
food also is composed almost exclusively of injurious species, more than a fourth of it

consisting ot the two greatest pests of the cotton crop—the cotton worm and the boll

weevil.—w. l. m.

\ir^'
^'

Fig. 7.—Painted bunting.

B2I47-66

Length, about 6 J inches.
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COMMON CROW.'

Though not possessing the proverbially bad reputation of its kin of the Northern

States, the crow (fig. 8) of the South is well known in a large part of the area of which
this bulletin treats. Throughout the coastal region east of Texas it is intimately

associated with its maritime relative, the fish crow,^ and in winter these two have much
the same food habits.

The series of 108 stomachs available for examination, while too few to show accu-

rately the food habits of the crow over so large an area, has verified much of the infor-

mation gained from field observation. The food of the crow of the South is much like

that of its northern relative, such' differences as are observed being due to the relative

abundance of certain food items in the two areas. The southern crow has many of the

virtues of the northern bird, and, so far as the evidence at hand shows, certain

corvine failings, as nest robbing and injuring sprouting corn, seem less pronounced.

Examination of stomachs revealed 31 per cent animal food and 69 per cent vegetable.

Insects comprised a little less than a fifth of the yearly sustenance, and were made up

of many of the common pests, as May beetles and their larvae (white grubs), which

were eaten in

every month
save two; wee-

vils of several

kinds; grasshop-

pers (nearly 5

per cent); and

several species

of caterpillars.

Such beneficial

insects as preda-

cious ground
beetles and bugs
and parasitic

hymenopterans

formed less than

2 per cent.

Crustaceans,

by far the
largest part of

Trawfish, cinsrituted an important food item (7.4 per cent). These creatures in some

sections of the South are the cause of considerable damage, especially to corn and cot-

ton. A few mollusks, amphibians, and fish (about 4 per cent) indicate the aquatic

feeding habits of these birds. Fragments of the shell of a J^^^'^^^f°™JXrn
stomach supply the only evidence of that objectionable trait of which the northern

crow is so frequently accused. No remains of wild birds or their eggs ^^^ found^

In the vegetable food, corn and wild fruits stand out prominently^
J, 'iT^

constituted about a fourth of the yearly subsistence, but a la.ge P^^^"™
^iTst"

winter when it must have been secured from outstanding shocks or P-ked up as wasje

Such wild fruits as sour gum, poisonous and noBpoisonous sumacs, pokebey^back

berries, greenbrier, and the like composed nearly a third of

f«
^f°°^'

^^^^^^^^^X
prominent probably because of the great abundance '^^^-^lf^:£Te^2t.
out the South. Grain, other than corn, and a ^i^tle cultivatea iruit

^^^^^
Field observation has shown that certain other items_not revealed by ^laboratory

examination enter into the diet of the southern crow

Fig. 8.—Crow. Length, about 19i inches.

Watermelons are frequently

' Corvustracliyrltynchos.

50402^—Bull. 755—16 3

2 Cnrvus ossifragus.
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damaged, and small gardens havo suffered losses in peas, strawberries, and peanuts.

Growers of pecans also have entered complaints against the crow. In many sections

the bird has been credited with being a most potent disseminator of live-stock diseases,

especially hog cholera. While he may be one of many distributors of these diseases,

ultimate remedies depend upon close attention to sanitation and quarantine rather

than the destruction of all possible carriers. As a carrion eater, the crow renders the

farmer an important service, especially in the South.

In view of the fact that com pulling may be largely prevented by the use of deter-

rents, as coal tar upon the seed; that loosely made com shocks, left standing long after

the corn should have been properly stored, are a constant attraction for these birds;

that damage to poultry and their eggs may be largely obviated by the proper housing

of nesting fowls and the screening of chicks; and that much can be accomplished by

scarecrows and other frightening devices, it appears that the legislation regarding the

crow at present in force in the Southern States is satisfactory. Absolute protection is

not afforded in any of these States. This allows the crow to be held in check when

doing damage, yet the absence of extensive campaigns of destruction permits it to

continue unmo-
lested, in large

measure, its good

work in the de-

struction of insect

pests in spring and

summer.

—

b. e. k.

BLUE JAY.'

In the Southern

States the blue jay

(fig. 9), or "jay-

bird " as he is more

familiarly known,

is a resident the

year round , and in

winter hia num-

bers axe swelled

by migrants.
Stomach exami-

nation shows that he possesses essentially the same food habits as his relatives in the

North, while such differences as do occur are somewhat in favor of the southern bird.

Complaints from agriculturists and sportsmen appear to be less frequent and severe

in this area, while bird lovers have had less to say regarding the jay's habit of nest

robbing, though this may be in part due to the fact that the movement to foster small

insectivorous and game birds has not attracted so much attention here as in some

sections farther north.

Examination of 184 stomachs indicates that animal food forms 31.9 per cent and

vegetable 68.1 per cent of the total. Insects make up 26.5 per cent of the yearly

sustenance, an increase of about 4.5 per cent over the northern bird ; this is the strongest

point in favor of the southern jay, especially since in this food are many of the most

destructive pests, foremost among which are caterpillars and grasshoppers, in about

equal quantity. Common articles in the blue jay's diet are scarabseid beetles, includ-

ing May beetles, euphorias, and other related species, all of which, in one stage or

another of their development, are highly destructive to vegetation. In May, when

the first of these are abundant, they comprise nearly three-tenths of the food. About

wood lots the jay renders particularly valuable service in his choice of insect food.

Fig. 9.—Blue jay. Length, about 11} inches.

,ntttn Kvtofnln
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Important elements include both the flat-headed and round-headed wood borers, as
well as numerous weevils, those feeding on pine predominating. Beneficial insects,

including predacious ground beetles and bugs, and parasitic hymenopterans comprise
about 9 per cent of the yearly food. The jay's hking for snails, which furnish an
ample supply of animal matter at times when insects are scarce, appears to be akin to

the southern crow's preference for crawfish. A few batrachians (toads and frogs),

lizards, and even fish help out when hunting is not at its best. Of the 184 stomachs
examined only one contained the egg of a small bird; shells of hen's eggs occurred in

13 of these, but as the jay is given to rummaging about rubbish piles, the source of

some of this material may be thus explained.

A consideration of its vegetable food discloses evidence unfavorable to the southern

blue jay. Of cultivated fruit and corn he takes considerably less than the northern

bird, but on the latter food he lays heavy toll just at the time when the grain is in

the roasting ear and ripening. In fact, in August, com closely associated with the

silk torn from the top of the ear was found in 11 of 15 stomachs, forming over 58 per

cent of the monthly food. This item was also well represented in stomachs collected

in July and September. But by far the most popular article of diet of the southern

Fig. 10.—Meadowlark. Length, about lOJ inches.

jay is mast, which composes nearly 46 per cent of the yearly food, and in January

when other food is scarce, runs as high as 84 per cent. Complaints agamst the bird

on this score are few bb yet, but this Uking for mast may lead him into trouble with

growers of cultivated nuts—pecans, for instance.

While there may be possibilities of the southern jay becoming troublesome locally,

at present he can-not be considered a serious menace to agriculture. His insecUv-

orous diet during spring an-d summer, which includes many destructive species,

more than compensates for the losses inflicted upon cornfields later in the season,

or upon isolated orchards of cultivated nuts.

—

e. b. k.

MEADOWLABK.1

The meadowlark (fig. 10) is a familiar bird of §'-^1^^.^ ^^^''^^tlm'mUows'
United States, though less abundant in the Southwest. Alike on eastern me^ow^

western prairies, and southern savannas, its clear pipe may be^heard m sprmg

1 Sturnella magna.
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announcing the return of the season of procreation and growth. For its home it

chooses level, slightly undulating land free from trees, and, if possible, with a

supply of water near at hand, for the meadowlark delights in a clear running brook

for drinking and bathing. Its nest is built on the ground among the dead herbage

of the last year's growth, and is usually overarched to protect the eggs and the sitting

bird from the weather, and is often so completely buried from sight as to defy detection

by the most skillful searcher. The bird's preference for unmown fields covered with

what farmers call "old fog" has given rise to the name of "old-field lark," by which

it is known in many places.

The great bulk of the species is migratory from the Northern States, but from the

latitude of Pennsylvania southward the bird is found throughout the winter, its num-

bers somewhat increasing farther south.

As a rule, farmers have made little complaint of this bird, but a Georgia farmer says

that meadowlarks and crows do much harm to his corn and oats when first planted;

that they seem to pull up the sprouting seed for the fun of it, as they do not eat

half what they pull up; and that the meadowlarks are much more destructive than

the crows. A Tennessee farmer reports that the meadowlarks eat clover seed (pre-

sumably newly sown) to an injurious extent. As these are the only complaints of

any consequence against this bird, among thousands relating to damage done by
others, it would appear that the habits of the meadowlark do not seriously conflict

with the interests of the farmer. This supposition is fully substantiated by the

results of examination of the bird's food, and it is still further shown that, so far from

being injurious, the meadowlark is one of the most useful allies of agriculture, stand-

ing almost without a peer as a destroyer of noxious insects.

In the laboratory investigation 890 stomachs were examined, representing all the

southeastern States, and every month of the year. Analysis of the contents showed

animal food, chiefly insects, 78.12 per cent, and vegetable, 21.88 per cent.

As illustrating this bird's vigilance in its search for insects, an instructive lesson

may be drawn from the food of a group of six birds taken when the ground was cov-

ered with snow. The stomach having the least insect food contained 8 per cent; that

with the most had 95 per cent; and the average for the six was over 47 per cent, or

nearly half the total food. The insects consisted of beetles of several species, true

bugs, grasshoppers, crickets, a few wasps, caterpillars, spiders, and myriapods. It

thus seems evident that insects are essential to the diet of this bird and that great

efforts are made to obtain them even under very adverse circumstances.

Of the insect food of the 890 birds, by far the most important elements were grass-

hoppers, long-horned or green grasshoppers, and crickets (27 per cent). In January

they form more than 9 per cent of the total food, and increase rapidly until October,

when they reach the surprising total of 56 per cent. During the succeeding months

they decrease slowly, and in November still constitute 40 per cent. It is extremely

doubtful if any other bird will be able to show a better record for the destruction of

grasshoppers. One stomach examined contained 37 individuals; but it should be

borne in mind that the birds that form the subject of this paper were not collected

from any region specially infested, but were gathered from all parts of the Southern

States, and of the whole numlser, 466 contained grasshoppers.

Beetles of many species stand next to crickets and grasshoppers in importance, and

constitute nearly 18 per cent of the annual food. One of the most harmful of these

is the family of the May beetles or leaf chafers, the average consumption of which

amounts to about 9 per cent for the year, and the greatest, 28 per cent, in May.

Most of these are dung beetles, but remains of the well-known May beetles were

found. Snout beetles, or weevils, form a small but very constant element of the food

(about 4 per cent). Beetles belonging to about a dozen other families collectively

constitute about 3 per cent of the whole food. Of importance in considering the diet
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of every bird .is the extent to whicli it eats predacious ground beetles. From its

habits the meadowlark might be expected to feed largely upon these beetles, as they
live upon the ground for the most part and are very abundant. Examination shows
that these insects constitute somewhat more than 11 per cent of the food of the year.

When it is considered how exclusively the meadowlark feeds upon the ground, this

is certainly a very moderate exhibit and would seem to indicate that the bird does

not especially seek for these beetles but simply eats such as fall in its way.

True bugs are eaten with fair regularity by this bird throughout the year, averaging

3 per cent of the food of the season. The greater number are of the family of stink-

bugs, some of whose members are familiar (by taste) to many who have eaten

raspberries from the vines; these will wonder at the taste of a bird that can habitually

eat such highly seasoned food. Three specimens of the notorious chinch bug were

found, and it is gratifying to know that the meadowlark will eat this Insect which

has done millions of dollars damage in this country.

Caterpillars, or the larvse of butterflies and moths, form a very considerable portion

(nearly 13 per cent) of the food of the meadowlark, but, as with most other birds, the

adults are rarely eaten, only 3 small moths having been found in as many of the 890

stomachs. Caterpillars were found in every month, and even the stomachs taken

in December show over 2 per cent. The maximum (28 per cent) is attained in May.

Spiders and myriapods (thousand-legs) are eaten freely, and aggregate nearly 3 per

cent of the food. Other insects eaten include flies, found in a few stomachs; a

dragomly in one; an earwig in one; and a common cattle tick in one. Snails or

fragments of their shells were found in seven stomachs, sowbugs in two, a small

crustacean in one, and the bones of small frogs or toads in three. These last were

from stomachs taken in Florida and do not seem to be a favorite food.

The vegetable food of the meadowlark comprises 21.88 per cent of the total, and

may be roughly divided into fruit, grain, and weed seed. Fruit is mostly of wild

species and amounts to less than 2 per cent. Grain of three kinds—com (the

favorite), wheat, and oats—constitutes a little less than 9 per cent, and was mostly

taken in winter, showing conclusively that it was waste. No sprouting grain was

found. Weed seeds, chiefly ragweed, bamgrass, smartweed, sorrel, mustard,

amaranth, and gromwell (about 7 per cent), like the grain, were mostly eaten m
winter. In the analysis of the stomach contents clover seed was especially looked

for, as the meadowlark has been accused of eating this to an injurious extent, but it

was found in only six stomachs and only a few seeds in each—some with only one.

Stomach analysis does not indicate that grain is preferred to other seeds. The quan-

tity of each taken is practically the same and in such a grain-raismg country as this

it can not be urged that this food is less easily obtained than the seeds of weeds.

When meadowlarks collect in flocks, as they sometimes do, they may do some dam-

age to grain, but at the time of the harvest of wheat and oats they are not thus con-

gregated, and the stomach records show that at that season practically none of these

grains were found, it being the time when insects were most abundant and consti-

tuted nearly the whole food.
'

, ., ^ v n ^ ,„^

Unfortunately for the meadowlark, its body is plump and its flesh well flavored

and as it is easily kUled the temptation is too great for some persons to resist. But it

is most emphatically a case of "kilUng the goose that lays the golden eggs. The

small portion of food that the creature's body yields is as nothing compared with

the good the bird does when alive. The tendency to treat the meadowlark as a

game bird is far too general, and every farmer on whose and it is ^^^d should

rigidly protect it and allow it to breed undisturbed. When its numbers l-je so far

incre^d as to render it dangerous to crops wQl be soon
^^^^f'^J;^""^

thinning-out process, but that day is still fax distant m most parts of the country.

P. E. L. B.
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BOAT-TAILED CRACKLE.'

The boat-tailed grackle (fig. 11), the largest of the blackbirds in the United States,

inhabits the South Atlantic and Gulf States from Virginia to Texas but is not found

at any great distance from the coast. Little has been written concerning its food

habits, but Audubon, whose account is apparently the best, says:

The food of this species consists principally of those small crabs called "fiddlers,"

of which millions are found along the margins of the rivers and mud flats, as well as

of large insects of all kinds,

ground-worms, and seeds,

especially grains. * * * In
autumn, while the rice is

yetin the stack, they com-
mit considerable mischief

by feeding on the grain,

although npt so much as

when it is in a juicy state,

.

when the planters are

obliged to employ persons

to chase them from the
fields.2

In the investigations

made by the Biological

Survey there have been

examined 247 stomachs
from Florida, Alabama,
Mississippi, Georgia, and

Texas, representing every

month in the year. The

food consists of 47.45 per

cent animal matte and

52.55 per cent vegetable.

The former is made up of

insects and crustaceans,

with a few lizdrds, toads,

frogs, small mammals, etc.

Crustaceans make up more

than a thurd of the animal

food (16.81 per cent of the

total) and consist of craw-

fish, crabs, and shrimps, a

true seashore diet. No in-

sects appear to be specially

sought. Predaciousbeetles

(3,23 per cent) are taken

mostly in fall, and other

beetles are found to some

extent, but no family is

conspicuous. Grasshop-

pers are eaten in July and

August (34.47 and 30 per

cent, respectively) but very few in any other month. The average for the year is

7.76 per cent. Six birds taken in Texas in September are worthy of special mention

from the fact that they had all eaten cotton boUworms in quantities varying from 26

to 93 per cent of the food. A few other insects and remains of small vertebrates

are frequently found in the stomachs, but do not form important elements^
^

1 Menapuiscalus major.

82161-66

FiQ. 11.—Boat-tailed grackle. Length, about 10 inches.
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Grain (35.65 per cent), all but a mere trace of which is corn, composes part of the
food of every month except May—the only stomachs collected in this month came
from a rice field near Savannah, Ga. In each month except May and November corn
constitutes more than half the vegetable food. October shows the greatest quantity
(71 per cent of the total food), but as only five stomachs were taken in this month tliis

result can hardly be regarded as a fair average. The pulp of some large seed or nut,

not otherwise identified, was next in importance to corn. Remains of figs in several

stomachs and wild grapes in one, indicate that fruit is eaten, though sparingly. No
weed seeds were found.

It is thus evident that no very salient points in favor of the boat-taUed gracklc

have come to light. In its insect food it has no very pronounced preferences, and
while it does not cause great havoc among useful insects, it does not prey exten-

sively upon harmful ones. In common with most other land birds, it eats grasshoppers

freely in July and August, and shows a taste for caterpillars as well. The animal food

it decidedly prefers is small maritime crustaceans, and these, so far as the interests of

agriculture are concerned, are entirely neutral. In its vegetable diet, the bird cer-

tainly does not commend itself to the agriculturist. Its preference for corn is very

marked and shows no variation with the change of season. That it visits the srowing

crop for its supplies is

evident from the fact that

much of the corn found

in the stomachs during

early summer is "in the

mUk." In any locality,

therefore, where this
grackle is very abundant
itmustalmost necessarily

be harmful to the corn

crop without rendering

any well-defined service

in return.

—

f. e. l. b.

%v

riG. 12.—Bluebird. Length, about 7 inches.

BLUEBIRD.'

Typical of all that is

pleasing in bird life gen-

erally, the bluebird (fig.

12) is especiallycherished

wherever it is found, and
on esthetic grounds alone

iscarefullyprotected. It
i, -d i

ranges in the breeding season throughout the United States east of the Rocky

Mountains, and remains in winter as far north as the southern parts of Illinois and

Pennsylvania. It is one of the most domestic of our wild feathered fnends and

readily takes possession of the box erected for its accommodation where it can be sate

from cats and other prowlers, or utilizes crannies of farm buildings for its nest; its

original homes, however, were in such places as deserted woodpecker-holes or cavities

in old stumps. These birds are usually abundant wherever found and their numbers

are maintained by the rearing of two and frequently three broods a year, with from

four to six young in each. The food supply for such large famiUes may well concern

the farmer, and he will be interested to learn what these birds relish most

For studying the food of the bluebird 244 stomachs from the Southeastern States

were avaUable' and the contents, 58.51 per cent a^al food and 41^9 Per -n* ^e^-

table, well demonstrate that the bird is as deserving of protection on economic

grounds as it is for esthetic reasons.

1 Sialia sialift-
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In the animal food the largest portion is made up of orthopterous insects (grass-

hoppers, crickets, and katydids), totaling 20.53 per cent for the year. Most insects

of this group are harmful and at times very destructive. Second in importance in the

diet are beetles (18.79 per cent), made up in part of useful ground beetles (10.38 per

cent of the total food), but in this item also are May beetles (3.9 per cent), weevils, or

snout beetles (1.13 per cent), and miscellaneous related forms (3.38 per cent). The

useful beetles are sometimes eaten in such numbers as to detract from the esteem in

wliich the bluebird is held, the month of May, for instance, charging them against

the bird to the extent of 36.61 per cent of the food, and every month recording them

in such quantities as to indicate that they are very palatable to the bluebird. Few
birds exceed this record of destruction of useful beetles, but it must be remembered

that for the year they form only about one-tenth of the food, and that the remaining

food shows that insects as a whole are attacked so impartially that the balance of

nature is not disturbed, and while one kind of insect life is not exterminated another

is not allowed to become superabundant; grasshoppers, for instance, enter the food

of the bluebird about in proportion to their abundance.

The group third in order of importance in the animal food contains the many forms

of caterpillars, including a few moths (9.59 per cent). Chief among these are the

owlet moths, the larvse of which are the well-known cutworms, but there are also

included hairy caterpillars and the "yellow bear." The rest of the animal food is

made up of flying insects, as wasps, bees, and flies, in small quantities, for the bird is

not very active on the wing; of ants and bugs, among which latter stinkbugs pre-

dominate; remains of chinch bugs, detected in one stomach; a few spiders (2.47 per

cent); still fewer myriapods, or thousand-legs (1.23 per cent); a mere trace of sowbugs

and snails; and a few bones of lizards and tree frogs.

The vegetable food consists largely of fruit obtained from pastures, swamps, and

hedgerows, rather than from gardens and orchards. Practically all the domestic fruit

taken was secured in June and November, and the only cultivated species identified

were cherries and raspberries or blackberries. In December, wild fruit forms two-

thirds of the monthly food, but this item decreases gradually each month, and in May
no fruit of any kind is taken. The yearly average is about a third of the total food.

As fruit is taken chiefly in winter, it follows that it is eaten to tide the bird over uijtil

insects are again abundant, partly taking the place of seeds in the winter diet of birds

in general, though seeds, too, are occasionally and sparingly eaten by the bluebird.

Among them are seeds of sumac of both harmless and poisonous kinds, bayberry, and

a little indeterminate vegetable refuse and rubbish, together averaging 7.21 per cent

of the yearly food.

The bluebird has never been accused, in the writer's knowledge, of objectionable

habits, and cultivated crops are not only safe from its attacks, but are benefited by its

ridding them of an overabundance of harmful insects. In spring and early summer,

when berries and small fruits are at their best, the bird subsists upon insects to the

extent of five-sixths of its food. Its fruit-eating period ia from late fall to early spring,

when insects are scarce and waste fruit available. The point that has been urged

against the bird, its destruction of predacious beetles, is a harmful trait more apparent

than real, inasmuch as its record on all other Unes is absolutely in its favor. Field

observation and laboratory analysis of the food fully justify the high esteem in which

the bird is held, and there is not the slightest ejccuse for persecuting it or withdrawing

from it the smallest degree of protection.

—

v. e. l. b.

CAROLINA CHICKADEE.'

The Carolina chickadee (fig. 13) ranges through the southern portion of the United

States from the Atlantic to the Rockies and north to the Ohio River and to some extent

beyond. Its nest is built in hollow trees or posts, or in boxes set up for its special
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accommodation. A bird of forests and groves, it is not found on treeless areas, and does

not often alight upon the ground. From this it follows that its food is mostly of the

kind that can be taken on trees or bushes, and, therefore, excludes such ground-inhab-

iting insects as ants and grasshoppers.

The study of the food habits of the Carolina chickadee is based upon an examination

of the contents of 210 stomachs collected in the Southeastern States. The food con-

sbted of 71.94 per cent animal matter and 28.06 per cent vegetable, the former beirg

made up of insects and

spiders with a few sowbugs,

found in one stomach, and

the latter of berries and

several kinds of seeds.

Beetles, being rather ter-

restrial in habit, escape the

chickadees to some extent,

forming only 3.67 per cent

of their food. Nearly half

of these were snout beetles,

or weevils, of which prac-

tically all species are more

or less harmful and many
are pests. The predacious

ground beetles apparently

elude these birds complete-

ly, for not a trace of one

was found in any of the 210

stomachs.

A few ants were taken in

the months from February

to June, except May, but

the average for the year is

only 0.36 per cent. Bees

and wasps (4.48 per cent of

the food of the year) were

taken oftener and more

regularly. The month of

greatest consiunption was

February, which would ap-

pear to be rather early for

bees and wasps to be out

extensively, and March

stands next.

Bugs seem to be a favorite

food in the fourmonthsfrom

April to July, during which

the great bulk is eaten.

The average for these

months is 15.13 per cent, . , ,, . ^i^

but for the whole yeax it is only 5.68 per cent, as bugs were eaten - onlj three of^he

other eight months and then but sparingly. Th« item of food is

^^^^^f^^^
bugs, sMeld bugs, leafhoppers, tree-hoppers, plant bee, and scales

J^f/
^P^^j^

pest was noted, nearly all of these are ha^nful and
fP^-^^f^ ^^^^^Jii^fo^^"^^'

fhere are hundreds of species and nearly every plmt has its own P'^^^^^'^^^^^

The real food of *e Carolina chickadee cons^ts of mo hs and - erpmaxs-
^^^*^^

were found in only 1 stomach, their pupse m 16, their eggs m zu.

Fig. 13.-Carolma chickadee. Length, about 4 J inches.
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(faterpillare) in 138, or about two-thirds of those examined. The month of greatest

consumption is October, when they amount to more than three-fourths of the food

(78.1 per cent). The month of least consumption is December, when they still aggre-

gate more than a tenth of the yearly food (11.74 per cent). The average for the year

(44.42 per cent) is exceeded by cuckoos, but by few if any other birds. Chickadees

have a habit of beating their prey to pieces on a branch of a tree before swallowing it,

so that the stomachs contain only fragments not easy to identify. It is probable that

in these were many notorious pests, for the pupae of codling moths were recognized in

five stomachs and the eggs that produce one of the tent caterpillars in two.

Like many other tree-inhabiting species, the Carolina chickadee eats very few

grasshoppers, but some were taken irregularly through the year (1.04 per cent). In

five months, including August, the grasshopper month, none were eaten at all, and but

few at other times. So far as stomach records showno genuine grasshopperswere eaten,

but only some of their allies in their lowest or first stage, viz, the egg. In 11 stomachs

were found the eggs of katydids; in 5 the egg cases of cockroaches; in 1 a grasshopper's

egg; and in another a cricket's jaw.

Flies are practically ignored. What were probably the eggs of a crane fly were found

in one stomach, but no adult flies were noted.

Spiders seem very palatable to the chickadee, being eaten every month and showing

a higher percentage (10.9 per cent) in the stomachs than any other animal food except

caterpillars. In five stomachs collected in March they amount to 44.6 per cent, but a

greater number of stomachs would probably modify this record. One stomach was

practically filled with the remains of sowbugs. These appear to be the only animal

food eaten that can not be obtained from a tree, shrub, or weed, and it is not clear

how the chickadee could get them, for sowbugs are essentially terrestrial in habit and
are usually found under a stone, clod, or mass of practically decayed vegetation. A
few bones and other tissues of a small unidentified vertebrate taken in June complete

the animal food.

The vegetable food of the Carolina chickadee consists chiefly of fruit and seeds.

Blackberries or raspberries, found in two stomachs; blueberries, in one; and fruit

pulp not further identified, in five, constitute 2.17 per cent of the food for the year.

Seeds of poison ivy (10.07 per cent for the year) appear to be a favorite food in the colder

months, but only the waxy coating is eaten. This is taken off and swallowed and the

real seed rejected, so that the bird does not aid in the distribution of this noxious plant

as do so many birds that swallow the seeds and afterwards either disgorge them or pass

them through the alimentary canal to tall and germinate in a different locality.

Other seeds, most of them so broken and ground up as to be unidentifiable, were

eaten to the extent of 12.38 per cent, chiefly in the colder months. In nine stomachs
taken during this season were pieces of liverwort, a plant of the lower order that grows

upon the bark of trees or damp rocks. This seems a very curious food for a bu'd, and
if probably taken when other supplies are scarce.

In a r(?sum6 of the food of the CaroUna chickadee, one is impressed with the fact

that a large proportion consists of the eggs, pupse, and larvee of noxious insects. As
an enemy of caterpillars the bird has few peers. It also destroys a great many of

those two pests of horticulture, plant lice and scales.

—

f. e. l. b.

TUFTED TITMOUSE.'

The tufted titmouse inhabits the whole of eastern United States from the Gulf to

southern Iowa and northern New Jersey. It is contented with various kinds of sm'-

roundings and will nest as readily in a box erected in the dooryard or garden as in the

midst of the deep forest. Its preferred nesting site is an old woodpecker-hole or an

unoccupied box put up tor a wren, and it usually remains in the vicinity of its nest

1 Bmolophus bkolor.
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during the year. It is a rather noisy bird and keeps up its monotonous cry with
tiresome Iteration. In winter small flocks assemble, probably family groups and
ceaselessly wander about the forest in search of food, scrambling about the trunks and
larger branches of trees for hidden insects and their eggs. At such times, they are
very tame and pay Uttle attention to human intruders. At the approach of spring
they separate into pairs.

For investigating the food of the tufted tit 186 stomachs were examined These
were too few and.too irregularly distributed through the year to afford more than an
approximation of the bird's economic worth. The food consisted of 66.57 per cent
animal matter to 33.43 per cent vegetable. Contrasted with the food of the brown
thrasher, in which no one article predominates, that of the tufted tit includes one
item, caterpillars, which forms more than half the animal food, and two items, cater-
pillars and wasps, which are more than half the whole food.

Beetles make up 7.06 per cent of the subsistence, and of these only one-tenth of 1
per cent are useful species. More than two-thirds of the beetles (4.94 per cent) are
snout beetles, or weevils. Among these the cotton boll weevil was found in four stom-
achs. The remainder (2.02 per cent) are of various families, all harmful.
Ants are eaten by this tit occasionally, but in the light of present evidence can not

be considered a standard article of diet. Other hymenopterous food, i. e., bees,
wasps, and sawfly lai-vae, is eaten much more extensively (12.5 per cent), and as the
sawfly larvae predominate, the winged forms are not in the majority among the hymen-
opterans. The tufted tit, like the cuckoo in this respect, takes many sawfly larvae

when searching for caterpillars.

Bugs, principally stinkbugs, tree-hoppers, and scales, or bark Uce, are eaten to a
moderate extent (4.03 per cent) in seven of the twelve months. Their absence from

September to January, inclusive, would probably disappear with a greater collection of

stomachs. Scales were the most numerous of the bugs, and in two stomachs specimens
of the European fruit scale were identified. In one stomach, and this taken in

January, were found the remains of a single fly; from this record it may safely be

asserted that flies are not a favorite food of this bird.

Caterpillars apparently stand at the head of the dietary of the tufted tit, aggregating

more than half the animal food for the year (38.31 per cent). They were eaten in

every month but one—November. Of six stomachs taken in that month not one

contained caterpillars, although both October and December stomachs show fair per-

centages. The one stomach taken in August gives that month the highest of any, 76

per cent. The titmouse is so small a bird that the caterpillars eaten are mostly torn

in pieces before being swallowed, thus making identification difiicult or impossible,

but the cotton leaf worm was identified in one stomach. No grasshoppers or crickets

were found. The only traces of orthopterous insects (0.42 per cent) were eggs of katy-

dids, egg cases of cockroaches, and a jaw and an ovipositor thought to be of a grasshopper.

Spiders are picked up in moderation and rather irregularly. They are evidently

a makeshift food, and were found in 40 stomachs examined in May (12.67 per cent), 7

stomachs in June (a mere trace), and 3 stomachs in July (16.33 per cent). Thousand-

legs were not found. A few snails make up the remainder of the animal food.

Of the vegetable food, corn was discovered in one stomach, evidently taken on trial.

Fruit was eaten to a moderate extent (5 .15 per cent) , mostly in midsummer, and included

raspberries, blackberries, and strawberries, which might have been of cultivated

varieties, but probably were not. The wild fruits were such as grow by the wayside

and in swamps, as elderberries, hackberries, blueberries, huckleberries, and mulberries.

Seeds of various kinds, as sumac—including poison ivy—bayberry, or wax myrtle,

aggregate 4.07 per cent. It is difficult to draw the Une between broken seeds and mast

instomachs of the tufted tit, but, together considered as mast, these form more than two-

thirds of the vegetable food . While largely composed of acorns, there is no doubt that

chinquapins and beechnuts and many smaller seeds enter into its composition. As
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thus defined, mast amounts to 23.4 per cent of the whole food, comprising 95 per cent

of that eaten in November, 50.42 per cent in January, and 55.97 per cent in February;

in fact, it is the principal vegetable food eaten from August to February. That such

small birds should crush such hard nuts as acorns and chinquapins is surprising, but

the broken fragments found in the stomachs well demonstrate their ability.

From the foregoing discussion of the food of the tufted titmouse, it is evident that the

bird is beneficial, and so far as this investigation shows it has no baxi habits or tastes to

offset the good it does by its destruction of noxious insects. If encouraged, it becomes

domestic, and, . like the

wren, lives about the gar-

den and helps to keep in

check the hundreds of

insects that prey upon
the products of cultiva-

tion.=—F. B. L. B.

PURPLE MARTIN.'

The purple martin (fig.

14), or house martin, as

it is more commonly
called, occupies the
whole of the United
States during the breed-

ing season, but is rather

more numerous in the

South. Its habit of

building nests in boxes

provided for its express

use has caused it to be-

come the most domestic

of all swallows. Bgsides

houses erected for them,

the birds do not disdain

gourds hollowed out and

hung on poles. As their

food is taken on the wing,

clear, open lands, espe-

cially low moist mead-

ows, offer them better

foraging ground than or-

chards or groves. While

the greater part of their

food consists of' insects

that fly, a few wingless forms, as ants, spiders, and caterpillars, axe taken, but these
are most likely picked from the tops of weeds as the birds dart past. Some ants have
wings at certain times and so become part of the usual fare . In this investigation of the

martin's food, 56 stomachs were examined, taken in the five months from March to

July, and the contents found to consist entirely of animal matter.
As might be expected, beetles do not occupy a high rank in the food of the martin,

most of them being but little on the wing. Together they form only 5.14 per cent of the

whole food
.

Less than 2 por cent are the predacious ground beetles, and less than half

of 1 per cent snout beetles or weevils.

Fig. 14.—Purple martin. Length, about 8 inclies.

• Frogne aubia.
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Ants (3.68 per cent) were eaten in May, June, and July. Naturally, these were the
winged forms, though a few wingless ones may occasionally have been taken. Other
hymenopterans, as bees and wasps, ai-e taken much more frequently (14.67 per cent).
True bugs form the largest item of diet of the martin and consist for the most part of

the larger flyi:^ species, as stinkbugs, shield bugs, and leaf-legged bugs, with some
tree-hoppers. They are found in the food of every month and in all amount to 41.41
per cent. The great bulk of the'bug tribe are noxious insects and include some of the
worst pests of agriculture.

Flies are eaten to the extent of 7.2 per cent, and consist largely of the long-legged
crane flies, or '

' daddy longlegs,
'

' so called . Lepidopterans are represented in the stom-
achs of most birds by their larvse, commonly known as caterpillars; but the martin,
taking its food on the wing, catches the adult insects, the moths, or butterflies. Most
of the moths eaten, however, are very small, so that they form only 1.25 per cent
of the food. Butterflies were found in only one stomach. Grasshoppers and crickets

(3.58 per cent) are eaten principally in May and June, instead of August, which, with
most birds, is the usual month for eating grasshoppers.

A somewhat peculiar article of the martin's diet is the remains of large dragonfUes,

found in 29 of the 56 stomachs examined. Six stomachs were entirely filled with these

rather formidable looking creatures. As dragonflies feed upon mosquitoes and other

small insects, the martin can not be considered as doing man a service by eating them.

Besides insects a few spiders also were eaten.

Among the harmful insects destroyed by the martin may be mentioned the clover

leaf weevil, found in a number of stomachs, one of which contained upward of 40 indi-

viduals. An engraver beetle, a form that does great damage to timber, was found

in one stomach and the cotton boll weevil in another. Several stomachs contained

honey bees, but all were males or drones.—p. b. l. b.

SCISSOR-TAILED FLYCATCHEE.'

The scissor-tailed flycatcher (fig. 15) is found chiefly from central and eastern Texas

and Oklahoma to southern Kansas'during the months from April to October, and

casually in western Louisiana, western Arkansas, and southwestern Missouri. It

occasionally wanders to far-distant sections, and in winter moves farther south and

with few exceptions retires beyond the southern boundary. Like the kingbird, it

prefers for nesting sites open country, and it seems to be best suited with prairies or

rolling land with scattered trees. In settled territory it takes kindly to orchards and

even gardens in the near vicinity of buildings. While generally a quiet bird living

on good terms with its neighbors, it displays some of the aggressive spirit of the king-

bird as regards crows and hawks, and whenever they appear near its nest attacks

them with great vigor.

The following discussion of this bird's food is based upon examination of the con-

tents of 128 stomachs rather irregularly distributed over the seven months from April

to October. All are from Texas except one from Florida, which is considerably

outside of the bird's usual range. The stomach contents were divided between 96.12

per cent animal food, practically all insects and spiders, and 3.88 per cent vegetable,

chiefly small fruits and seeds.
i t j •

Of the animal food, beetles (13.74 per cent) form a rather constant article of diet.

Less than 1 per cent belong to theoretically useful families. The others are prac-

tically all harmful. The well-known 12-8potted cucumber beetle, which is often

very iniurious to the cucumber, as well as to squash vines, corn, clover, beets, beans

peas, and asparagus, was found in one stomach. Snout beetles, or weevils, occurred

in a number of stomachs, and the well-known cotton boll weevil m four. Most ot

the beetles are consumed in May, and the least in June, but as only two stomachs

were taken in the latter month the record is subject to revision.

1 Muscivoraforfwata.
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Bees, wasps, and ants areeaten to the extent of 12.81 per cent of the yearly food,

which is the lowest record but one for this item among birds of the flycatcher tribe.

As a rule this kind of food constitutes one of the most important elements of the fly-

catchers' diet, as these insects, excepting ants, being almost constantly on the wing

during daylight, are peculiarly adapted to these birds' methods of feeding. Those

eaten by the scissor-taU are

mostly of the larger kinds,

i. e., bees and wasps, with

veryfew ofthe smallerpara-

sitic species.

Bugs (10.17 per cent of

the diet) were found in 47

stomachs. At least nine

families were identified,

but stinkbugs were most

abundant and were found

in 22 of the 47 stomachs.

In two stomachs was iden-

tified that disagreeable

pest, the squash bug, a

creature not classified by
entomologists in the stink-

bug family, but if disgust-

ing odor were the chief re-

quisite, it is well qualified

for that honor. Most of

the other bugs identified

are harmful. Flies (3.8 per

cent), found in the stom-

achs taken in April, May,

and September only, do

not seem to appeal to this

flycatcher; in 8 of the 14

stomachs they were identi-

fied as robber flies.

Grasshoppers and crick-

ets, evidently a favorite

diet of the scissor-tail, were

found in goodly quantity

in the food of every month

except April. The aver-

age tor the year is 46.07 per

cent—the liighest for any

flycatcher. The one stom-

ach taken in October con-

tained these insects to the

extent of 86 per cent, but it is probable that the month of maximum consumption is

July, when they attain 65 per cent. As this bird is said seldom to alight upon the

ground, these insects must be captured during their flights 'or jumps. In general,

grasshoppers and crickets are oaten most by ground-feeding birds, as the meadow-

lark, while flycatchers take bees, wasps, etc. With this bird the rule seems reversed.

Of 128 stomachs, 88 contained grasshoppers or crickets and 8 held no other food.

Caterpillars, with a few moths, constitute a small but rather regular article of diet

with tho scissor-tail (4.G1 per cent for the year), and were found in the stomachs of

Fig. 15.—Scissor-tailed nycatohor.

B2I66-BI

Length, about 14 inches.
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every month except October. The rott/m i^of„

plete the animal food (4.92

percent).

The vegetable food of the
Bcissor-tail consists of small
fruit, or berries, and a few-

seeds. The total percent-

age, 3. 88, indicates that this

is not the favorite, but is

taken for variety.

The food of the scissor-

tailed flycatcher requires
but Kttle study to show
that where the bird is

abundant, it is of much
economic value. The bird
selects a diet almost en-
tirely of insects, but in this

the useful species are so few
that they may be disre-

garded. Its consumption
of grasshoppersalone is suf-

ficient to entitle the scissor-

tail to complete protec-
tion.—F. E. L. B.

RED-COCKADED
WOODPECKER.!

The red-cockaded wood-
pecker (fig. 16) is an in-

habitant of the Southeast-
ern States from eastern
Texas north to southern
Virginia and southern Mis-
souri. Pine woods are its

favorite haunt, and a large

percentage of its food is

obtained from pine trees.

No complaints have yet
been heard that this bird
harms crops or forest trees, nor does analysis of its food indicate that such is the case.
So far as shown, it does not frequent orchards or cultivated land.

Ninety-nine stomachs from Georgia, Alabama, Florida, Mississippi, Louisiana, and
Texas, representing every month, but not many in each, were examined. Of the
total food, 86.08 per cent was composed of insects, and the remainder, 13.92 per cent,
of vegetable matter, mostly seeds of conifers.

Useful beetles were found in nine stomachs, and amount to about 2 per cent of

ihe whole food. Other beetles^ chiefly the larvae of wood-boring species, aggregate

Fio. 16.—Eed-cockaded woodpecker. Length, about 8J inches.

1 Dryobates borealis.
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15.65 per cent of the annual diet. Of these a number were weevils, or snout beetles.

Ants, evidently the favorite food, were eaten to a great extent in every month.

December is apparently the month of least consumption (28.93 per cent), and July

of maximum (69.6 per cent), but the data are hardly sufficient to give final figures.

The average consumption for the year (51.72 per cent) is exceeded by few other

birds.

True bugs, many of which are scales, or bark lice, are eaten to the extent of 6.99

per cent of the food. The others are mostly pentatomids, or soldier bugs. Nearly

all were taken in the five months from December to April, and two-thirds of them

in December and January. These insects, and especially the pentatomids, are

lovers of warm weather and sunshine and many live on fruit. It seems probable

that this bird gets them from their hibernating places. Grasshoppers, crickets,

caterpillars, white ants, spiders, and egg cases of cockroaches, make up the rest of

the animal food.

The greater part of the vegetable food, about a tenth of the total; consists of mast,

mostly seeds of conifers. This was found in 45 of the 99 stomachs, and appears to

Fig. 17.—Chuck-will's-widow. Length, about 12 Inclies.

be a somewhat regular article of diet, especially in the colder months. Fruit pulp,

poison-ivy seeds, bayberry and other seeds, cambium, and rubbish each occurred

in a few stomachs, and together amount to about 4 per cent of the food. Corn was

found in four stomachs, and unidentified fruit pulp in eight. The cambium was con-

tained in four stomachs, and the seeds of poison ivy in one.

From the foregoing it is evident that the red-cockaded woodpecker does little

if any damage to products of husbandry and that it does good work in the forest

by devouring wood-boring larvse. No doubt it aids in distributing the seeds of the

pines upon which it feeds, but its food has little other economic interest.—r. b. l. B.

CHUCK-WILL'S-WIDOW.'

The chuck-will's-widow (fig. 17), an interesting nocturnal bird, breeds throughout

the area to which this bulletin is devoted. Like other species of its family, it lays

' Antrostomvu carolinmds.
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bSgToS "S™Zf ^%?P-^^
-'r'

-y-here on the forest floor, there

tied a^'th!f!f'tr"t"
'"''

^""'.r^''
"°<' '^ ^°'"^"^^* '^-^ -t^^-'i^d and sus-temed than that of the whip-poor-will but less so than that of the nighthawk. Its

Lid ?s' iT^t r r:rt *° ^'^^ ^^^^ ^^^^ ^^^^^ ^^ -^^^ - ^ ^t'- °f --^1-sound, IS like that of the whip-poor-will, with an added syllable
The color of the chuck-will's-widow is a harmonious blend of buff, brown, and

black, well adapted to conceahng the bird as it rests quietly in the woods by daySurrounding the mouth axe numerous branched bristles which with the enormous
gape make a very efficient insect-catching apparatus. Although the bird is only
12 inches long, the mouth fully extended forms an opening at least 2 by 3V inchesm size. It IS but natural, therefore, that the bird should prey upon som^ of the
largest insects.

Not only are large insects captured and swallowed, but even small birds Three
of the 45 stomachs of the chuck-wiU's-widow thus far examined contained remains
of birds, m two cases warblers. As 42 of the 45 stomachs were collected in April and
May, the food percentages apply only to those two months. The percentage made
up of small birds is 7.21.

Over 58 per cent of the food is composed of large beetles of the family of leaf chafers.
Considerably more than half of these are May beetles, the adults of the white grubs
so destructive to forage crops and lawns. Among other destructive beetles of tliis

group eaten by the chuck-wiU's-widow are the spotted vine chafer, and several
others injurious to grapevines and apple trees. There were found also in stomachs
of this bird specimens of the southern pine sawyer, a borer that in the South has
destroyed timber valued at millions of dollars; beetles of a group whose larvfe bore
in roots, sometimes of orchard trees; and the palmetto -weevil, which is sometimes
destructive to palms.

Moths, mostly of large species, compose 12.36 per cent of this bird's food in April
and May, and dragonflies 4.63 per cent. Specimens were taken of the largest dragon-
fly known to occur in eastern United States. Other items of insect food are water
beetles, ground beetles, click beetles (the adults of vnreworms), crane flies (inju-

rious to pastures), horseflies, roaches, and green locusts.

Despite the fact that the chuck-wiU's-widow occasionally devoirrs smaller insec-

tivorous birds, it must be reckoned a useful species. It is probable that birds are not

deliberately sought, but that they are taken instinctively, as would be a moth or

other large insect coming within reach of that capacious mouth. Generally speaking,

therefore, the chuck-wiU's-widow is insectivorous and most of the insects it eats are

destructive.—w. l. m.
NIGHTHAWK.'

The nighthawk, or bull-bat, has unfortunately attracted more attention as a target

for shooting practice than as an object of esthetic and economic consideration. How
many thousands of these useful birds have been sacrificed in this thoughtless way it

would be difficult to estimate, but the practice has been extant since early times

and has resulted in an enormous reduction in their numbers. What is worse, the night-

hawk is particularly unfitted to withstand this sort of persecution, as it lays only

two eggs. Thus perpetuation of the species under favorable conditions is only barely

assured. That the bird deserves very different treatment there is no sort of doubt.

As an adornment of the landscape it has few superiors among birds. A flock of night-

hawks pursuing their complex but skillful aerial evolutions is an object of interest

and admiration seldom excelled. Not only 'has the 'species a pronounced esthetic

value, but economically it is practically beyond reproach. The nighthawk is strictly

1 Chordeiles virginianus.
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insactivorous, and for this reason no blame can be attached to it on the score of its

dama:?ing crops. The only charge that can be made against the bird is that it destroys

some useful insects, but these are far in the minority.

Nighthawks are so expert in flight that no insects can escape them. They sweep

up in their capacious mouths everything from the largest moths and dragonflies to

the tiniest ants and gnats, and in this way sometimes gather most remarkable collec-

tions of insects. Several stomachs have contained 50 or more different kinds, and

the number of individuals may run into the thousands.

Nearly a fourth of the bird's total food is composed of ants. These insects are gener-

ally annoying and often very injurious, especially in relation to stored products and

in their activities in fostering destructive plant lice. More than a fifth of the night-

hawk's food consists of May beetles, dung beetles, and other beetles of the leaf chafer

family. These are the adults of white grubs, noted pests, and even as adults many
members of the family are decidedly harmfiTl.

Numerous other injurious beetles, aa click beetles, wood borers, and weevils, are

eaten. True bugs, moths, flies, grasshoppers, and crickets also are important elements

of the food, as are several species of mosquitoes, including the transmitters of malaria.

Other well-known posts consumed are the Colorado potato beetle, cucumber beetles,

rice, clover leaf,

and cotton boll

weevils, billbugs,

bark beetles,
squash bugs, and

moths of the Cot-

ton worm. No
fewer than 18 spe-

cies of bark bee-

tles, which are

among the most

destructive forest

enemies, have
been identified in

the food of the
nighthawk.

Nighthawks de-

servedly receive

full legal protec-

tion everywhere,

and citizens
should see that the law is obeyed. The nighthawk is far too useful and attractive a

species to be persecuted. Especial attention should be given to safeguarding any

eggs that may be found. They aredepositedonthebaregroundorrocks, onlogs, oron

flat gravel roofs in cities.—w. l. m.

YELLOW-BILLED CUCKOO.'

Cuckoos are rather shy birds, keeping among the foliage of trees or bushes and

making but little noise. They do not, however, entirely avoid the abodes of man,

but where trees are abundant many may frequently be seen about houses or even in

the village streets or parks. On very hot mornings in midsummer their familiar

though not very musical cry of "kow-kow" is said to presage rain; hence the name
"rain crow" by which these birds are frequently known.
The two most abundant species in the United States are the black-billed and

yellow-billed cuckoos, but tho yellow-bill (fig. 18) is more abundant and better known
in the South and probably is the more important economically.

riQ. 18.—Yellow-billed cuckoo. Length, about 12J inches.

' CoccyziM americanus

.
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The common observation that cuckoos feed largely on caterpillars has been con-

firmed by stomach examination. Furthermore, they appear to prefer the hairy and
spiny species, which are supposed to be protected from the attacks of birds. The
extent to which cuckoos eat hairy caterpillars is shown by the inner coatings of the

stomachs, which frequently are so pierced by these hairs and spines that they are

completely furred.

For this treatise 110 stomachs of the yellow-billed cuckoo were available, all but

one taken from April to October. That one, secured in Texas in January, was of a

bird which had remained in the United States after its companions had moved on

farther south; its food consisted of one large harvest fiy or "locust" and two or three

spiders, the latter very unusual food at this season.

The contents of the other stomachs were practically all animal matter, only a small

fraction of 1 per cent of vegetable rubbish being found in one stomach taken in Texas

in August and one seed of sour gum in a stomach taken in Alabama in October.

Over 92 per cent of the food consists of three orders of insects, viz, bugs (12.25 per

cent), caterpillars (65.63 per cent), and grasshoppers (14.34 per cent).

Bugs found in 37 stomachs were nearly all of the larger kinds, like cicadas, stink-

bugs, squash bugs, and leaf-footed bugs. They constitute an important article of

food from April to August, after which they disappear. July is the month of greatest

consumption (29 per cent), and the average for the four months from April to July is

more than a fifth of the whole food (21.98 per cent). Among the bugs were the period-

ical cicadas and several forms injurious to oranges and melons and other cucurbit

crops.

Caterpillars were found in 91 stomachs and in 24 they were the sole contents. One

of the most important of these is the cotton worm, found in 34 stomachs in numbers

varying from 1 to 150 each. At least four held 100 each, and it is probable that the

average number of these insects in the 34 stomachs was 50. It is hardly necessary to

comment upon the economic importance of this work. Until the introduction of

the cotton boll weevil, the cotton worm was the worst pest with which the southern

planter had to contend. In the southern tier of cotton States a loss of a fouith of the

crop was formerly expected, and if the yield was not reduced a half the planter con-

sidered himself fortunate. Examination of many stomachs shows that this insect is

a common article of daily food for the cuckoo, as well as for many other birds, and

that these birds must exercise a very important restraint upon its increase.

The apple-tree tent caterpillar was found in one stomach. Where apples are grown

this insect is a pest, and it is fortunate that there is a bird ready and willing to restram

its ravages. Another caterpillar eaten by the cuckoo was the red-humped apple

caterpillar, an insect that feeds in colonies upon apple and other trees and often does

considerable damage. In all, caterpillars constitute two-thurds of the total food of

the yellow-billed cuckoo in the South. Few birds feed so exclusively upon any one

order of insects. , .,, ,- -u c j

The natural food for cuckoos would seem to be bugs and caterpillars which feed upon

leaves, as these birds live in the shade among the leaves of trees and bushes. Not so

with ^asshoppers, whose favorite haunts are on the ground m the blazing sunshine,

yet these creatures are the second largest item in the cuckoo's diet. Grasshoppers are

so agreeable an article of food that many a bhd apparent y forsakes '^^J^^l
^^^^^^^

grounds and takes to the earth for them. Thus ft is with the
™f

°°«'

^^^J. ^^^^^^^"
cool, shady retreats in order to gratify their taste for these insects of the hot sunshine

But thereL some members of the grasshopper order that livem ^^e

f
ade ^ k^^^^^^^^^

tree crickets, and ground crickets, and these are all used
^°.;7^f^„Y™t ^^^^^^^^

fare. Grasshoppers, crickets, and katydids as a whole constitute 14.34 per cent of the

™BtetW?i6 per cent), eaten so extensively by so many birds, are of™ j"^-

poftonce in the diet of the cuckoo. Only a trace of the predacious ground beetles
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was found. The others were divided into small portions among several families, and

no special pest among them was noted. Ants, wasps, and bees comprise less than 1

per cent and are evidently not favorites. A few spiders are taken, mostly in June,

and a few moths also are eaten, but the most unexpected food for a cuckoo was three

small tree frogs, found in as many stomachs.

As the birds discussed in this paper were collected from a limited area, it will be of

interest to take a glimpse at some facts obtained by the examination of stomachs of

the same species taken in all parts of the United States. Of a total of about 300

stomachs, the Colorado potato beetle was found in 4; the dog-day harvest fly, or

"locust," in 33; the cotton worm in 37, many stomachs containing over 100 indi-

viduals'; the yellow-necked apple caterpillar in 34, many stomachs completely filled

with them; the fall webworm in 3, one of which held 250; and the tent caterpillar

in 7 stomachs, frequently to the extent of 100 or more individuals each. In all of

Fig. 19.—Bob-whito. Length, about 10 inches.

these cases the statements are very conservative, as these larvee are so soft that they

soon become unrecognizable in the process of digestion, and only those recently eaten

can be identified.

The yellow-billed cuckoo is a valuable ally of the farmer. It has no objectionable

habits, but does destroy many serious agricultural pests, chief among which are the

many species of caterpillars, of wliich this bird makes about two-thirds of its food.—

p. E. L. B.

BOB-WHTTE.i

No bird is better known to country residents than the bob-white (fig. 19). The

bird 's cheery calls the year round form part of the most pleasant associations of country

life, and its neat form and harmonious coloration, and especially its confiding habits,

make it a general favorite.

Any brushy fence row servos as a retreat for its nest, or for \vinter shelter, and weed-

covered fields are its favorite feeding places. Weed seeds form more than half the

total food and include those of all the worst weed pests of the farm. Among them

may be mentioned crab, cockspur, witch, and foxtail grasses, sheep sorrel, amartweed,

1 Col{nusvirginianu3.
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bindweed, lamb 's-quarters, pigweed, com cockle, cMcKweed, charlock partridge
pea, beggar lice, nail grass, rib grass, ragweed, and Spanish needles
Acorns, beechnuts, chestnuts, and pine seeds make up about 2 5 per cent of the

food, and wild fruits about 10 per cent. The fruits include berries of palmetto, smilax
wax myrtle, mulberry, sassafras, blackberries and raspberries, rose haws cherry'
sumac, grapes, sour gum, blueberries, honeysuckle, partridge berry, and a number
of others. The bob-white feeds to a slight extent upon buds and leaves, including
those of yellow and red sorrel, cinquefoil, and clover.

Grain forms scarcely more than a sixth of the food, but most of it is taken durin?
winter and early spring when nothing but waste grain is available. The habit of
gleaning this after the harvest is beneficial to the- farm, for volunteer grain is not
desu-able, especially where it serves to maintain certain insect and fungus pests.
Although most of the grain and seed crops grown upon the farm are represented in
bob-white's dietary, no significant damage can be attributed to the bird.

Aiamal food, chiefly insects, composes nearly a sixth of the bird's subsistence.
FroiM June to August, inclusive, when insects are most numerous, their proportion
ia the food is about 36 per cent. The variety of insect food is great and includes a
number of the most destructive agricultural pests. Among them may be mentioned
the Colorado potato beetle, 12-spotted cucumber beetle, bean leaf beetle, squash lady-
bird, wireworms, May beetles, corn billbugs, clover leaf weevil, cotton boll weevil,
army worm, boUworm, cutwonns, and chinch bug.

On the strength of the bob-white's feeding on the boll weevil, a campaign has been
waged in several Southern States for complete protection for the bird. This move-
ment is particularly ill advised, since this bird is by no means prominent among the
enemies of the boll weevil. Some 220 stomachs of bob-whites collected in cotton

fields have been examined, with the result that a single boll weevil was found in

one stomach. The reports of bob-white's eating large numbers of boll weevils are

based on field observations, which are very liable to inaccuracy, and upon the be-

havior of captive birds, which has little if any value as an indication of their habits

under natural conditions.

On the other hand, the food habits of the bob-white undoubtedly are beneficial

and the bird should be maintained in numbers on every farm. This is not to say

that all'shooting should be prohibited, for the bird is very prolific. But its numbers
should not be reduced below what the available nesting sites and range will support.

—

SWALLOW-TAILED KITE.'

The swallow-tailed kite is not only one of the most common birds of prey in the

South, but also one of the most beneficial. Its head, neck, and lower parts are white,

and its back, wings, and tail, a glossy bluish black. The bird is as much at home in

the air as a swift or swallow, usually feeding and drinking without alighting. Its

ease and grace of movement always command admiration.

This kite preys upon beetles, wasps, cotton worms, grasshoppers, and dragonflies.

It takes also frogs, lizards, and small snakes. The swallow-tailed kite seems to be

entirely innocent of preying upon birds or mammals, after the fashion of so manj' of

its raptorial relatives, and on the whole is a species worthy of preservation.—w. i.. u.

TURKEY BUZZARD.2

Turkey buzzards (fig. 20) are familiar features of southern landscapes. On the

ground they appear uncouth and awkward, but in the air show a skill, particiilarly in

soaring, approached by few other birds. Their wonderful soaring flight has been a

subject of study by a multitude of observers, and the buzzard is not only the model

but also the inspiration of the American invented aeroplane. The bird is chiefly

1 ElaTioideaforUflcatus. ' Cathartes auraseptentTionalis.
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black in color, but the naked skin of tbe head and neck and the base of the bill are

bright red.'

Buzzards nest on the ground under brush piles, bushes, or palmettos, or in hollow

logs or rock crevices. They roost usually on dead branches, and sometimes, especially

in winter, congregate in large numbers.

All vultures specialize in feeding on carrion. While under natural conditions the

number of dead animals available for them is somewhat limited, yet, where the human
population is considera^

ble and sanitary condi-

tions not over good, there

ismuchwork forbuzzards,

and they fill an important

place. For nearly three

centuries their work has

been appreciated at its

full value in the South,

and these birds have been

scrupulously protected.

The turkey buzzard

now is threatened with

persecution in the land

where heretofore it has

received the most zealous

protection,for the bird has

been accused of spreading

such diseases of live stock

as hog cholera and an-

thrax. The charge that

it spreads hog cholera has

never been demonstrated,

and until this is done

judgment should be sus-

pended. Its relation to

anthrax has been inves-

tigated with the result

that in the distribution

of the disease the bird

must be considered a

minor agency as com-

pared with man and va-

rious domestic and cer-

tain wUd animals.

The nature of their food

would indicate that buz-

zards have strong diges-

tive powers. The spores

of anthrax, or charbon, a

virulent stock disease, have been shown by two independent investigations to be

destroyed by passing through the alimentary canals of buzzards. Anthrax spores are

not destroyed in the digestive tracts of other carrion-feeding animals, as the dog, cat,

hog, chicken, or opossum.

> The black vulture ( CaCharista urubu), more abundant near the seacoast and more southern in distribu-

tion than the turkey buzzard, differs from tlie latter in having the head and nock black, and the under

s urfaco of the wings silvery. The flight of this vulture is more labored, and accompanied by more flapping

otthe wings. In general habits the two birds are alike.

FiQ. 20.—Turkey buzzard.

B2 1 60-36

Length, about 30 inches.
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It is true that buzzards may cany the germs of anthrax or other stock diseases on
their plumage, feet, or bills, and thus distribute them; but all the other animals just

mentioned may similarly carry disease germs on the surfaces of their bodies, as may
also flies, domestic pigeons and other poultry, horses, mules, and cattle, not to mention
members of the human family. In fact at the same time that steps are being taken
greatly to reduce or exterminate a wild bird—the buzzard—^which may possibly play
a minor part in the transmission of anthrax, farmers are harboring several domestic
animals that have far greater possibilities as spreaders of the disease. The fact that

anthrax may be carried by flies is more than sufficient to explain the most severe

epidemics.

Obviously, it is unfair to attempt to place the blame for general dissemination of

stock diseases on the buzzard. Considering the multitude of ways in which these

diseases may be spread, it can not be doubted that stock diseases would be as widely

distributed as now if turkey buzzards were eliminated, as has been proposed. What
amounts to proof of this is the fact that hog cholera at times is virulent and seriously

destructive in regions where there are few or no turkey buzzards, as in certain Northern

States and Canadian Provinces.

Attacks in the South by buzzards upon living farm animals indicate that there are

to many buzzards there for the best economic interests. In the North, where buzzards

are fewer, such attacks are believed never to occur. Reduction in the number of

buzzards may be desirable, especially if accompanied by or resulting from a proper

system of carrion disposal, but there is a wide gulf both in meaning and desirability

between reduction in numbers and extermination.

Practically the only way to carry on a destructive campaign against the buzzard

would be by shooting. Inevitably the guns would largely be in the hands of the less

responsible classes of the population, and many birds other than buzzards would

undoubtedly be shot. This is a powerful argument against undertaking extermination

of buzzards unless it shall be definitely proved to be necessary.—^w. l. m.
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FROM a purely practical point of view the most
important of the relations of native birds to

man are the economic. The esthetic value of birds

is great—greater, indeed, than that of any other

group of animals; and that this is a real and espe-

cially treasured value is not to be denied. But it

is in their relation to insect and other enemies of

crops that birds are most directly associated with
the welfare of mankind, and their value in this par-
ticular should be made as widely known as possible.

This bulletin is one of a series designed to assist

in doing this. Not all birds are beneficial, and all

facts tending to show in which class each species
belongs will be set forth. The useful kinds far out-

number the injurious, however, and so great is their

value as insect destroyers in the United States that

to them may be given the credit of being one of
the greatest controlling factors in limiting the de-
velopment of insect pests and in preventing many
disastrous outbreaks.

In the following pages are discussed the habitat,
food habits, and relation to agriculture of more than
50 species of birds common to farming sections.

Washington, D.C. Issued February 13, 1915; revised May, 1923
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WHETHEK a bird is beneficial or injurious depends almost

entirely upon what it eats. In the case of species which are

very abundant, or which feed to some extent on the crops of

the farmer, the question of their average diet becomes one of supreme
importance, and only by stomach examinations can it be satisfac-

torily answered. Field observations are at best but fragmentary and
inconclusive and lead to no final results. Birds are often accused

of eating this or that product of cultivation, when an examination

of the stomachs shows the accusation to be unfounded. Accordingly,

the Biological Survey has conducted for some years a systematic

investigation of the food of those species which are most common
about the farm and garden.

, i , •

Within certain limits birds eat the kind of food that is most

accessible, especially when their natural food is scarce or wanting.

Thus they sometimes injure the crops of the farmer who has unin-

tentionaHy destroyed their natural food in his improvement ot

swamp or pasture. Most of the damage done by birds and com-

plained of by farmers and fruit growers arises from this very cause

The berry-producing shrubs and seed-bearing weeds have been cleared

away, and the birds have no recourse but to attack the cultivated

grain or fruit which has replaced their natural food supply, ine

great maiority of land birds subsist upon insects during the period

of nesting and molting, and also feed their young upon them during

the firstfew weeks. Many species live almost entirely upon insects

taking vegetable food only when other subsistence tails, it is tnus

.^iThis bunean is largely a revision of farmers' Bulletin 54 by Prof.
^^\^i^^^:^

The parts relating to the crow and blue jay were rantobutea py i^ k
McAtee,

assistant bdologistTand the discussion of t;^
^if^t^f^f^"? tte remainder of the bulle-

in charge, Pood Habits Research. Professor Beal, author 01 tne remamu
tin, died October 1, 1916.

^^
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evident that in the course of a year birds destroy an incalculable

number of insects, and it is difficult to overestimate the value of their

services in restraining the great tide of insect life.

In winter, in the northern part of the country, insects become

scarce or entirely disappear. Many species of birds, however, remain

during the cold season and are able to maintain life by eating vege-

table food, as the seeds of weeds. Here again is another useful func-

tion of birds in destroying these weed seeds and thereby lessening

the growth of the next year.

In the following pages are discussed the food habits of more than

50 birds belonging to 12 families. Many are eastern forms which

are represented in the West by slightly different species or sub-

species, but unless the food habits differ they are not separately

described. In some cases specific percentages of food are given,

but for the most part the statements are made without direct refer-

ence to the data on which they are based.^

THE BLUEBIRDS.

The eastern bluebird^ (fig. 1 ) , one of the most familiar and welcome of onr

feathered visitors, is a common inhabitant of all the States east of the Rocky

Mountains from the Gulf of Mexico to southern Canada. In the Mississippi

valley it winters as far north as southern Illinois, and in the East as far as

Pennsylvania. It is one of the earliest northern migrants, and everywhere is

hailed as a harbinger of spring. Very domestic in habits, it frequents orchards

and gardens, and builds its nests in

cavities of trees, crannies in farm
buildings, or boxes provided for its

use.

The bluebird has not been accused,

so far as 'known, of stealing fruit or

of preying upon crops. An exaniinn-

tion of 855 stomachs showed that G8

per cent of the food consists of in-

sects and their allies, while the other

32 per cent is made up of various

vegetable substances, found mostly in

stomachs taken in winter. Beetles

constitute 21 per cent of the whole
food, grasshoppers 22, caterpillars 10,

and various other insects 9, while a

number of spiders and myriapods,
about 6 per cent,- comprise- the re-

mainder of the animal diet. All

these are more or less harmful, ex-

cept a few predacious beetles, which amount to 9 per cent. In view of the large

consumption of grasshoppers and caterpillars, we may at least condone this

offense, if such it m:iy be called. The destruction of grasshoppers is very
noticeable in August and September, when these insects make up about 53 per

cent of the diet.

It is evident that in the selection of its food the bluebird is governed more
by abundance than by choice. Predacious beetles are eaten in spring, as they

are among the first insects to api)ear ; but in early summer caterpillars form
an important part of the did, and these are later replaced by grasshoppers.
Beetles are eaten at all times, except when grasshoppers are more easily

obtained.

So far as its vegetable food is concerned the bluebird is positively harmless.

The only trace of any useful product in the stomachs consisted of a few black-

FiG. 1.—Bluebird. Length, about 6i inches.

^ For a list of bulletins describing the food habits of wild birds and groups of birds,
»<•<' page 31.

" SMUa BUMS.



Some Common Birds Useful to the Farmer. 3

berry seeds, and even these probably belonged to wild rather than cultivated
varieties. Following is a list of the various seeds which were fouDd; Black-
berry, chokeberry, juniperberry, pokeberry, partridgeberry, greenbrier, Viginia
creeper, bittersweet, holly, strawberry bush, false spikenard, wild sarsrparilla,
sumac (several species), rose haws, sorrel, ragweed, grass, and asparagus. This
list shows how little the bluebird depends upon the farm or garden to supply
its needs and how easily, by encouraging the growth of some of these plants,
many of which are highly ornamental, the bird may be induced to make its

home on the premises.
Two species of bluebirds inhabit the Western States—the mountain bluebird *

and the western bluebird." In their food habits they are even more to be com-
mended than their eastern relative. Their insect food is obtainable at all

times of, the year, and the general diet varies only in the fall, when some fruit,

principally elderberries, is eaten, though an occasional blackberry or grape is

also relished. In an examination of 217 stomachs of the western bluebird, ani-

mal matter (insects and spiders) was found to the extent of 82 per cent and
vegetable matter to the extent of 18 per cent. The bulk of the former consists

of bugs, grasshoppers, and caterpillars. Grasshoppers, when they can be ob-

tained, are eaten freely during the whole season. Caterpillars also are a
favorite food and are eaten during every month of the year ; March is the month
of greatest consumption, with 50 per cent, and the average for the year is 20
per cent. Two stomachs taken In January contained 64 and 50 per cent, respec-

tively, of caterpillars. Beetles also
are eaten and comprise mostly
harmful species.

The vegetable matter- consists of
weed seeds and small fruits. In
December a few grapes are eaten,
but elderberries are the favorites
whenever they can be found. It is
only when these are in their great-
est abundance that vegetable ex-
ceeds animal food.

THE ROBINS.

The robin" (fig. 2), in many parts F'«- 2.-Eobin. Length, about 30 inches.

of the country one of the most Cher- „ ,, ^ ^ oi„f„c, or,/i ic
ished of our birds, is found throughout the States east of the Great Plains, ana is

represented farther west and south by slightly difCerent subspecies. ii

breeds far north through Canada, and is found even m Alaska. ^Ithougn tne

great bulk of the species leaves the Northern States in winter, a few individuals

remain in sheltered swamps, where wild berries furnish abundant food, ine

robin is an omnivorous feeder and its food habits have sometimes caused appre-

hension to the fruit grower, for it is fond of cherries and. o«?^»f„?f^ll5^g*'j;
particularly the earlier varieties. For this reason many co°lPlf°tf,i^t.^/?Se
lodged against robins, and it has been necessary to permit the killing ot tne

birds in some fruit-growing regions. *<=:(.„ fr^nd i« animal
Examinations of 1,236 stomachs show that 42 per cent of its food is anmi

a

matter, principally Insects, while the remainder is «>ade up largely of ^mau

fruits or berries. Over 16 per cent consists of beetles, about one-third of which

are useful ground beetles, taken mostly in spring a°d fall when other injects

are scarce. Grasshoppers make up about 5 per «nt of the whole food but in

August they comprise 17 per cent ^Caterpillars fo^m f
out 9 per cen^

the rest of the animal food, about 11 P«^/e'^*'„'L^^„'J|Xppers, caterpillars,
with a few spiders, snails, and angleworms All tfe grassnoppei , i

and bugs, with a large portion of the bee^es^^^j^^^^f
?^e'robfn's food

say that noxious Insects comprise more than one-third ottne rou

^ Vegetable food forms 58 per cent o^ the stomach contents over 4^_^P
^^^^._

being wild fruits and only a little moi^t
t^ Pbmft 25 oer cent was found in

vated varieties. Cultivated fruit amounting to about 25 per cent w^»

.. ' pianesticus migratorius.
< Sialia curruemdes. , pin«e<ificus mtaratorius propinqwus.
a Sialia '---^<'rAalfAf^l'n.igrato^Taf^:tteJ.



4 FARMEBS' BULLETIN "755.

nighthawk, crow, red-headed woodpecker, and the yellow-headed

and crow blackbirds. Forty-three kinds of birds feed upon the army

worms, pests destructive to corn and all small grains. Eighty-eight

southeastern species devour cutworms, which are often the despair

of grain growers and gardeners. Largest numbers of cutworms have

been found in stomachs of the prairie chicken, bob-white, wood

duck, woodcock, sparrow hawk, yellow-billed cuckoo, nighthawk,

red-headed woodpecker, crow blackbird, meadowlark, English spar-

row, cardinal, and robin.

No insect enemy of corn and wheat is more destructive than the

chinch bug; when it is numerous, fields are blasted as if by fire. It

is often said that the chinch bug has few natural enemies, but the

work of birds, 24 species of which feed upon chinch bugs, should not

be overlooked. Over 100 of these pests have been found in single

stomachs of the bob-white and meadowlark, and over 200 in one

of a brown thrasher. Other birds consuming chinch bugs in con-

siderable numbers are the flicker, the crow, the bam, tree, and cliff

swallows, and the house wren. The southern corn leaf beetle, a pest

that has come to be of considerable importance in the past few years,

is devoured by 22 kinds of birds. Those taking the largest numbers

are the mockingbird, the Bewick wren, and the house wren.

Among other corn insects may be mentioned the southern com
rootworm (or spotted cucumber beetle), eaten by 26 species of south-

eastern birds; beetles of a group including the cane root borer and

the carrot beetle, devoured by 1.8 species; and the brown fruit-chafer,

by 21. The last-named beetle feeds also on apples, pears, and

peaches, as does a related insect known as the southern fig eater.

Fourteen species of birds prey upon the fig eater, the crow most

extensively.

The insect pests of clover and other forage crops in the South-

eastern States also are sought by many birds. Perhaps more dam-

age is done in the aggregate by leafhoppers than by other enemies

of these crops. Exactly 100 species of southeastern birds are now
known to feed on these small but exceedingly numerous insect pests.

Largest numbers of leafhoppers have been found in stomachs of the

nighthawk, chimney swift, bam swallow, and yellow-headed black-

bird. Clover is attacked by a number of insect pests, including the

imbricated-snout beetle and the various clover weevils. The first

named is eaten by 20 kinds of birds, of which the crow, crow black-

bird, and catbird seem most voracious. The common or large clover

leaf weevil is the prey of 25 species of birds. The nighthawk, crow,

red-headed woodpecker, purple martin, and crow blackbird have the

best records for destruction of adults, and the Savannah and vesper

sparrows of the larvas. The smaller clover weevils are eaten by 74

species of southeastern birds. Largest numbers of these weevils
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have been found in the stomaclis of the robin, hermit thrush, tufted

titmouse, and white-crowned sparrow, and of the following four

species of birds, some representative of each of which had con-

sumed at one meal more than 50 individuals: Nighthawk, chimney

swift, tree swallow, and purple martin.

It is perhaps worth while to mention the bird predators upon cer-

tain insect enemies of truck crops. The destructive little cucumber
ilea beetle and its congeners, which feed on potato, tomato, sweet

potato, eggplant, and tobacco, are preyed upon by 19 species

of southeastern birds. The sweet potato flea beetle and its allies

have 28 known bird enemies in this section; the grapevine leaf beetle,

21; the grape flea beetle, 23; and the bean leaf beetle, 19. The rice

weevil has been found in stomachs of 20 species of birds, the notori-

ous Colorado potato beetle in 26, and the periodical cicada, or 17-

year locust, in 33. Pests of considerable importance in the South
whose bird enemies it is well to mention are the horseflies. These

are preyed upon by 49 species of southeastern birds. The stomach
of one kUldeer contained 40 horsefly larvae.

The foregoing demonstrates that many of the worst pests of south-

ern agriculture have enemies in the bird world. The insects which
have been considered chiefly are those destructive to grain and field

crops; but among forest insects, fruit insects, and all the host that

prey upon truck and garden crops, few can be mentioned that do not

have important bird enemies. Farmers should recognize their friends

and do all in their power to protect them.

HOUSE WREN."

The house wren (fig. 2), a fussy, flighty, and fidgety little midget, frequents the

vicinity of bams and gardens and particularly old orchards where the trees are par-

tially decayed. Never for a moment at rest while there is a ray of daylight, it would

seem that his small body must soon be worn out by his incessant activity. His

voice, as tireless as hie wings, is heard from morning until night about the garden and

orchard where he seeks his daily food, and while not very melodious it is cheerful

and suggestive of life and activity.

Probably no bird displays greater eccentricity in the selection of a nesting site than

the house wren. A hollow branch or a knothole in a post or stump are his more

prosaic choices. AVhen more esthetically incUned he affects old boots or hats hung

up to scare the robin from the cherries, or takes an old copper pot or tomato can lying

on the roof of a back shed ; or, if the gardener hangs his coat on the fence when warm

weather begins and forgets it for a few days, he may find when he returns that an

enterprising wren hae preempted one of the pockets and has his domestic affairs under

full headway. The empty skull of a horse or cow when set on a post by the frolic-

some schoolboy makes an excellent nesting place for the wren, who is never troubled

by the ghost of the former occupant. Whatever place he chooses, his ambition is

to occupy the whole of it. This he accompUshes by carrying in sticks, straws, and

other rubbish until all available space is filled, only just room enough being left for

the mother bird and her eggs.

1 Troglodytes aedon.
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Perhaps the most important and interesting insect found was the black oUve

scale which occurred in 24 stomachs and amounted to a little more than 18

per cent of the food. In addition, a number of the stomachs were more or less

filled with another scale, which was not further identified. A number of small

snout beetles (weevils) were eaten and some small caterpillars; there were also

the remains of a spider.
,, » , ^ ^ ^^

The vegetable food of the species seemed to consist mostly of seeds, but they

were so broken up as to defy recognition. A little fruit pulp and a little mast

were also found.
. ,. ^ ^

Among the stomachs of the bush tits examined were those of one brood of

eight nestlings about 10 days old. The vegetable matter in these stomachs was

only three-fourths of 1 per cent and consisted of one seed and some rubbish.

The animal matter was made up of beetles, wasps, bugs, caterpillars and pupae,

and spiders. The greatest interest lies in the fact that every one of these stom-

achs contained pupiB of the codling moth, on an average of over five to each.

The oak tree in which these birds were found was in a belt of timber near a

neglected orchard which the parent birds used as a foraging ground, and they

did their best to remedy the neglect of the owner. As feeding and digestion

in the case of nestling birds is almost continuous during the hours of daylight,

the above record would be several times repeated during a day's feeding. There
were probably not less than a
dozen nests of the bush tit along

the border of this orchard, and
these birds must have exerted a
great restrictive influence upon the.

increase of the codling moth, as

well as of other insects in that

vicinity.

THE WRENS.

The diminutive house wren"
(fig. 4) frequents bams and gar-

dens, and particularly old orchards

in which the trees are partially

decayed. He makes his nest in a
hollow where perhaps a wood-

pecker had a domicile the year

before, but he is a pugnacious char-

acter, and if he happens to fancy

one of the boxes put up for blue-

birds, he does not hesitate to take it. He is usually not slow to avail himself

of boxes, gourds, tin cans, or empty jars placed for his accommodation.
In food habits the house wren is entirely beneficial. He may be said to

live upon animal food alone, for an examination of 88 stomachs showed that

98 per cent of the contents was made up of insects or their allies, and only 2

per cent was vegetable food, including bits of grass and similar matter, evi-

dently taken by accident with the insects. Half of this food consisted of

grasshoppers and beetles; the remainder of caterpillars, bugs, and spiders.

As the wren is a prolific breeder, frequently rearing in a season from 12 to 16

young, a family of these birds must cause considerable reduction in the number
of insects in a garden. Wrens are industrious foragers, searching every tree,

shrub, and vine for caterpillars, and examining every post and rail of the fence

and every cranny in the wall for insects or spiders.

The house wren is only one of a numerous group of small birds of similar

habits. There are within the limits of the United States 28 species and sub-

species of wrens, occupying more or less completely the whole country from
the Atlantic to the Pacific. With the exception of the marsh wrens," they all

appear to prefer some cosy nook for a nesting site, and, as it happens, the

farm buildings afford just the place desired. This has led several of the wrens

to seek out the habitations of man, and he is benefited by their- destruction of

noxious insects. Wrens have rarely been accused of harm, and their presence

should be encouraged about every farm, ranch, village, or suburban residence.

Fig. 4.—House wren. Length, about 45 inches.

^ Troglodytes oMdon. " Telmatadvtes paluatria and Oiatotherus ateUanria.
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BROWN THRASHER.

Fig. 5.- -Brown thrasher.
11 inches.

Length, about

The brown thrasher" (fig. 5) breeds throughout the United States east of the
Great Plains, and winters in the S'outh Atlantic -and Gulf States. It visits

the garden or orchard, its nest, however, being in dense shrubbery or groves.

The thrasher's favorite time for slaging is in early morning, when, perched
on the top of a bush or tree, it gives an exhibition of vocal powers which
wonld do credit to the mockingbird.
Indeed, in the South, where the lat-

ter bird is abundant, the thrasher is

known as the sandy mocker.
The food of the brown thrasher

consists of both fruit and insects.

An examination of 636 stomachs
showed 59 per cent of vegetable and
41 per cent of animal food, practi-
cally all insects, and mostly taken in
spring before fruit was ripe. Half
the insects were beetles and the re-

mainder chiefly grasshoppers, cater-
pillars, bugs, and spiders. A few
predacious beetles were eaten, but on
the whole the work of the species as
an insect destroyer may be consid-
ered beneficial. , ,

Eight per cent of its food Is made up of fruits like raspberries and currants

which are or may be cultivated, but the raspberries at least are as likely to

belong to wild as to cultivated varieties. Grain, made up mostly of scatterea

kernels of oats and corn, is merely a trifle, amounting to only 3 per cent.

Though some of the corn may be taken from newly planted fields, it is amply

paid for by the destruction of May beetles which are eaten at the same time^

The rest of the food consists of wild fruit or seeds. Taken all in all, the brown

thrasher is a useful bird, and probably does as good work m its seciuaea

retreats as it would about the garden, for the swamps and groves are no doubt

the breeding grounds of many in-

sects that migrate thence to attack

the crops of the fanner.

CATBIRD.

The catbird" (fig. 6), like the

thrasher, is a lover of thickets and

delights to make its home in a tangle

of wild grapevines, greenbrlers, and

shrubs, where it Is safe froni attack

and can find its favorite food in

abundance. It is found throughout

the United States west to the Rocky

Mountains, and extends also from

Washington, Idaho, and Utah north-

ward into the Provinces of Canada.

It winters in the Southern States,

Cuba, Mexico, and Central Amer-

iC3. •

Reports from the Mississippi Valley indicate that the catbM is ^ometime^

serious annoyance to fruit growers. The .^eas^n foi such repor^s^.^^y^P
^^^ ^^

be found in the fact that on the P^aines fruit-bearmg snru^
^ settlement

large a part of this bird's food, are conspicuously absent w^^^^
^^^ ^^^U.

of this region comes an extensive planting of orcharas
^^ ^^^^.^^ ^^ ^^^^

fruit gardens, which famish shelter and nesting sites
^^^^^^^ .^ ^^^ ^^^^^^^.^

as for other species. There is in consequence a larg
^^^.^^ ^^^^

of the birds, but no corresponding gam in the suppiy ox

Fio. 6.—Catbird. Length, about 9 inches.

16 Toxo«toma rufum.

23627°—23 2

^ Dmti'etislla carolimeneM.
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which they were accustomed to feed. Under these circumstances what is more

natural than for the birds to turn to cultivated fruit for their food. The

remedy is obvious : Cultivated fruits can be protected by the simple expedient

of planting the wild species which are preferred by the birds. Some experi-

ments with catbirds in captivity show that the Russian mulberry is preferred

to any cultivated fruit.

The stomachs of 645 catbirds were examined and found to contain 44 per

cent of animal (insect) and 56 per cent of vegetable food. Ants, beetles, cater-

pillars, and grasshoppers constitute three-fourths of the animal food, the re-

mainder being made up of bugs, miscellaneous insects, and spiders. One-third

of the vegetable food consists of cultivated fruits, or those which may be

cultivated, as strawberries, raspberries, and blackberries; but while we debit

the bird with the whole of this, it is probable—and in the eastern and well-

wooded part of the country almost certain—that a large part is obtained from
wild vines. The rest of the vegetable matter is mostly wild fruit, as cherries,

dogwood, sour gum, elderberries, greenbrier, spiceberries, black alder, sumac,

and poison ivy. Although the catbird sometimes does considerable harm by
destroying small fruit, it can not on the whole be considered injurious. On

the contrary, in most parts of the

country it does far more good than
harm.

THE SWALLOWS.

Seven common species of swal-

lows are found vrtthin the limits of

the United States, four of which
have abandoned to some extent their

primitive nesting habits and have
attached themselves to the abodes
of man.

In the eastern part of the country
the barn swallow" (fig. 7) now
builds exclusively under roofs, hav-

ing entirely abandoned the rock

caves and clifCs in which it for-

merly nested. More recently the

clifC swallow" has found a better

nesting site under the eaves of

buildings than was afforded by the

overhanging clifCs of earth or stone

which it once used and to which it

still resorts occasionally in the East and habitually in the unsettled West. The
martin " and the white-bellied, or tree, swallow " nest either in houses supplied

for the purpose, in abandoned nests of woodpeckers, or in natural crannies
in rocks. The northern violet-green swallow,^ the rough-winged swallow," and
the bank swallow " still live in practically such places as their ancestors chose.

Field observation convinces an ordinarily attentive person that the food of

swallows must consist of the smaller insects captured in mid-air or picked from
the tops of tall grass or weeds. This observation is borne out by an examina-
tion of stomachs, which shows that the food is made up of many small species

of beetles which are much on the wing; many species of flies, together with
large quantities of flying ants ; and a few insects of similar kinds. Most of

these are either injurious or annoying, and the numbers destroyed by swallows
are not only beyond calculation but almost beyond imagination.

Unlike many other groups of birds, the six species of swallows found in the

Eastern States exlend in a practically unchanged form across the continent,

where they are reinforced by the northern, or Pacific-coast, violet-green swallow.
It is a mistake to tear down from the eaves of a barn the nests of a colony of

clifl.' swallowK, t'(ir so far from disflgurlng a luiilding they make a picturesque
addition to it, iind the presence of swallows should be encouraged by every

Fig Barn swallow, Length, about 7 inches.

^^ Hirundo rriithrogttstra,
^'* I'etroohclidon lunifrons.
IB profjne svbia.
'° IHdoprocne hicolor.

^ Tactiuclneta thalassiiui,
'' Ktelgidopteryw serrifiennis.
"= uiparia riparia.
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device. It is said that clifE and barn swallows may be induced to build their
nests in a particular locality, otherwise suitable, by providing a quantity of
mud to be used by them as mortar. Barn swallows may also be encouraged by
cutting a small hole in the gable of the barn, while martins and white-bellied
swallows will be grateful for boxes like those for the bluebird, but placed in a
higher situation.

TOWHEE.

The towhee, chewink, or ground robin" (fig. 8), as it is variously Itnown,

_ inhabits nearly the whole of the United States east of the Great Plains. It
' breeds from the Middle States northward and winters in the southern half of
the country. Naturally associated with the catbird and brown thrasher, it

lives in much the same places, though it is more given to haunting hedgerows
along roads and fences. After snow has disappeared in early spring an investi-

gation of the rustling so often
heard among the leaves near a
fence or in a Jhlcket will fre-

quently disclose a towhee hard at
work scratching for his dinner
after the manner of a hen; and
in these places and along the sunny
border of woods old leaves wiU be
found overturned where the bird
has been searching for hibernating
beetles and larvae. The good which
the towhee does in this way can
hardly be overestimated, since the
death of a single Insect at this
time, before it has had an opportu- j,jj, g Towhee. Length, about 8 inches.

nity to deposit Its «ggs, is equiva-
lent to the destruction of a host . . , .

later in the year. The towhee has also been credited with visiting potato

fields and feeding upon the potato beeUe. Its vegetable food consists

of seeds and smaU vnld fruits, but no complaint on this score is known

to have been made. So for as observation goes, the bird never touches either

cultivated fruit or grain ; in fact, it is too shy and retiring even to stay about

gardens for any length of time.

THE SPARROWS.^

^
Sparrows are not obtrusive birds, either i" Plumage, song or action Thwe

are some 40 species, with nearly as many subspecies, 1° North America wot

more than half a dozen forms are generally known in^ny one locality. All t^^

species are more or less migratory, but so widely are they ^^«t"*'^*^^
*XVt the

is probably no part of the country where some can not be found throughout the

''while sparrows are noted -ed eaters, they do not by/ny means confine

themselves to a vegetable diet. During the summer, and espeaaiiy

breeding season, they eat many insects and feed tl^^r young largely upon tne

same food. Examination of stomachs of tl^.ff„f^"f'T^^ts thft aboutTne
(flg. 9), chipping sparrow " and Ael^lf-Xri^i^^^^^^-Sous beetles, as
third of the food consists of insects, comprismB

™f"^^
J

„tgji jn
spout beetles or weevils, and leaf beetles, ^any grasshoppers are eaten

the case of the chipping sparrow tlj^f
/^f̂ «f^J°™Grasshoppers would seem to be rather large morsels out t

f^^,.^% se per
confines itself to the smaller species; indeed tbe^eatestamou^

^^^^^^^
cent) is eaten in June, when the larger species are stui young ^"

'^Pipilo ervthrophthalmvx. „nHv<. snecies A lull account of the English,
== The- sparrows here mentioned are f".°"3f„|Pff-, inti-oduction, habits, and depreda-

or house, sparrow (Passer <2o™es''^««'''>v'°<^i?=^fJ of Ornithology in 1889. For infor-

tions, was published in Bull, No. 1 of »? Dmsion of orniMOK,gy
, ^^^^^^^ ^gg^ ^^^

mation in regard to combating the ^filffL^^Prei?^ 1917.
English Sparrow as a Pest, by Ned Dearborn, revised,

^ M0lo€-piisa melodda.
" Spiaella passerina.
'^ Spisiella pusilla.
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Fig. 9.—Song sparrow. Length, about
6i inches.

most numerous. Besides the insects already mentioned, many wasps and bugs

aro taken. Predacious and parasitic hymenopterous insects and predacious

beetles, all useful, are eaten only to a slight extent, so that as a whole the Insect

diet of the native sparrows may be considered beneficial. There are several

records of potato-bug larvffi eaten by chipping sparrows.
Their vegetable food is limited al-

most exclusively to bard seeds. This
might seem to indicate that the birds

feed to some extent upon grain, but
the stoniachs examined show only one
kind, oats, and but little of that. The
great bulk of the food is made up of
grass and weed seeds, which form al-

most the entire diet during winter, and
the amount consumed is Immense.

In the agricultural region of the

upper Mississippi Valley, by roadsides,

on borders of cultivated fields, or In

abandoned fields, wherever they can ob-

tain a foothold, masses of rank weeds
spring up and often form almost im-
penetrable thickets which afford food
and shelter for immense numbers of

birds and enable them to withstand great cold and the most terrible blizzards. A
person visiting one of these weed patches on a sunny morning in January, when
the thermometer is 20° or more below zero, will be struck with the life and
animation of the busy little Inhabitants. Instead of sitting forlorn and half
frozen, they may be seen flitting from branch to branch, twittering and
fluttering, and showing every evidence of enjoyment and perfect comfort. If

one of them is captured it will be found in excellent condition; in fact, a
veritable ball of fat.

The snowbird" and tree sparrow'" are perhaps the most numerous of all the

sparrows. Examination of many stomachs shows that in winter the tree spar-

row feeds entirely upon seeds of weeds.
Probably each bird consumes about
one-fourth of an ounce a day. In an
article contributed in 1881 to the New
York Tribune the writer estimated the
amount of weed seed annually de-
stroyed by these birds in Iowa. On
the basis of one-fourth of an ounce
of seed eaten daily by each bird, and
an average of 10 birds to each square
mile, remaining in their winter range
200 days, there would be a total of
1,750,000 pounds, or 875 tons of weed
seed consumed in a single season by
this one species. Large as are these
figures, they unquestionably fall far
short of the reality. The estimate of
10 birds to a square mile Is very con-
servative, for in Massachusetts, where
the food supply is less than in the
Western States, the tree spaiTow is

even more abundant than this in win-
ter. The writer has known places in
Iowa where several thousiind tree spar-
rows could be seen within the space of a
few acres. This estimate, moreover, is for a single species, while, as a matter of
fact, there are at least half a dozen birds (not all sparrows) that habitually
feed during winter on these seeds. Farther south the tree sparrow is replaced
in winter by the white-throated sparrow," the white-crowned sparrow,'"'' the fox

Fio. 10.—Field spnrrow.
OJ inches.'

Ijcngth, about

" .Jumao hyemaUn.
" Bpixella montioola.

" Zonotrioliia anicolUa.
^ Zonoitritcnia leuoophrys.
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sparrow," the song sparrow, the field sparrow, and several others ; so that all

over the land a vast number of these seed eaters are at work during the colder

months reducing next year's crop of worse than useless plants.

HOUSE FINCH.

Of all the sparrow groups, there is probably no member, unless it be the

exotic form known as the English sparrow," that has by reason of its food

liabits called down so many maledictions upon its head as the house finch,""

red head, or linnet, as it is variously called. This bird, like the other mem-
bers of its family, is by nature a seed eater, and before the beginning of fruit

raising in California probably subsisted upon the seeds of weeds, with an occa-

sional taste of some wild berry. Now, however, when orchards have extended

throughout the length and breadth of the State and every month from May to

December sees some ripening fruit, the linnets take their share. As their

number is legion, the sum total of the fruit that they destroy is more than the

fruit raiser can well spare. As the bird has a stout beak, it has no difficulty

in breaking the skin of the hardest fruit and feasting upon the pulp, thereby

spoiling the fruit and giving weaker-billed birds a chance to sample and acquire

a taste for what they might not otherwise have molested. Complaints against

this bird have been many and loud, more especially in the years when fruit

crops first came to be-an important factor in the prosperity of the Pacific coast

At that" time the various fruits afforded the linnets a new and easily obtamed

food, while cultivation had reduced their formerly abundant supply ot weeo

seed. When the early fruit growers saw their expected golden harvest sud-

denly snatched away or at least much reduced in value by the i'ttle marauaers

it is no wonder that they were exasperated and wished to destroy the autnors

In o^er to test the matter thoroughly and ascertain whether these birds

' ate any other kind of food that might to some extent offset the damage inflicted

upon the fruit, the horticulturists and ornithologists of California weie le-

quested to secure a number of the stomachs of these birds and.send them to tne

Biological Survey. An agent was also sent to the fruit-i;aising sections who

watched the birds in the orchards and collected a number o*. t^^^™;, ,i° ^^^
way 1,206 stomachs were obtained and carefully examined, ^nd the result shows

that animal food (insects) constituted 2.44 per cent and vegetable food 97.&b

per cent of the stomach contents, not counting gravel.
^

So small a proportion of animal food can not f /o^^'^^^'
"^^Xt\S

destruction of insects. As these stomachs were collected "^
^Jfy,^"^"^;^; t^H

the greater number taken during the summer, it
f^'^^^^^fj^^^ Th s direcHon

one may expect from the linnet must not I'e jooked for m this mrecti

Unlike Lost of the sparrow family, the
"''"^f ,^°/«,tomachf of aCmber'^of

insects to any great extent. The contents of the st<machs or
^ ^^^^^ ^^

nestlings were carefully examined, and the on y ammai loo

consist of wooly plant lice. These also constituted the .lear uu

animal food eaten by adults.
„„„^i„i-« nf three nrincipal items—grain.

The vegetable food of the species consists of three prmci
j^

fruit, and weed seeds. Grain amounts *« Ifs fan 1* per cen m
^^ .^ -^ ^^.^^

is the month of greatest consumption and
"f

average lor^j September,
more than one-fourth of 1 per cent. Frmt attains its ^^^axmum i

when it amounts to 27 per cent of the ^'p^l^^^^f^ele bufk Jf the diet of the
is only 10 per cent. The seeds of

^f^fj^^^.^.^^^^^umptton amount to about 64
linnet, and in August, the month of least conbuuap

,

per cent of the food. The average for the year is 86 per cent^^^^
^.^^ ^^^

From the foregoing it is evident th.^ whatever t
complaint made against

grain eating Is not one of them In vew of the great
^ J^^^^ ^^^^^ i, ^ome-

its fruit-eating habits, the small quantity found mtne
^ contents do

what of a surprise. But it must be
•:<^'?4^ff,''iJgje peel from a cherry or an

not teU the whole story. When a bird takes a single^
^ ^^^^^ j„

apricot, it spoils the whole fruit, ^^d m tliis way may
^^ ^^^^ ^^^^^^j,

taking 'a single meal. It is safe to say that the frmt pu
p^^ ^^.^royed. That

does not represent more than one-fifth ot^ nati ^^^y ^j,g
the linnets are Persistent and voracious eaters of early

^^^^.^^^^ That the

and apricots, every fruit raiser m Calitomia w

"PoeserellaUia^^^^^ me^«™« frontalis.

"Passer domesUous
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damage is often serious no one will deny. It is noticeable, however, that the

earliest varieties are the ones most affected ; also, that in large orchards the

damage is not perceptible, while in small plantations the whole crop is fre-

quently destroyed.
THE CRACKLES.

The crow blackbird or grackle" (fig. U ) in one or more of its subspecies is a

familiar object in all the States east of the Rocky Mountains. Throughout
the year It is resident as far north as southern Illinois, and in summer extends

its range into the Canadian Provinces. In the Mississippi Valley it is one of

the most abundant of birds, preferring to nest in the artificial groves and
windbreaks near farms instead of in the natural " timber " which it formerly

used. It breeds also in parks and near buildings, often in considerable colonies.

Farther east, in New England, it is only locally abundant, though frequently

seen in migration. In the latter days of August and throughout September it

is found in immense numbers before moving southward.
The grackle is accused of many sins, such as stealing grain and fruit and

robbing the nests of other birds. An examination of 2,346 stomachs shows
that nearly one-third of its food consists of insects, most of which are injurious.

The bird also eats a few snails, crawfishes, salamanders, small fish, and occa-

sionally a mouse. The stomach contents do not indicate that it robs other

birds' nests to any great extent, aa
remains of birds and birds' eggs

amount to less than half of 1

per cent.

It is on account of its vegetable

food that the grackle most deserves

condemnation. Grain is eaten dur-

ing the whole year, and only for

a short time In summer Is other

food attractive enough to induce
the bird to alter its diet. The
grain taken in winter and spring

probably consists of waste kernels

from stubble. The stomachs do not

indicate that the bird pulls sprout-

ing grain ; but the wheat eaten in

„ ,-, „ ,
"

,, ^ .,. ,. ^..„ July and August and the com eaten
Fig. ll.-Purple gracMe. Length, about 12 -^ ^^^^ f^jj ^^^ probably from fields

of standing grain. The total

amount of grain consumed during
the year constitutes 45 per cent of the food, but it is safe to say that at least

half is waste grain and consequently of no value. Although the crow black-

bird eats a few cherries and blackberries in their season, and in the fall some
wild fruit, it apparently does no damage in this way.
Large fiocks of grackles no doubt do considerable injury to grain crops, and

there seems to be no remedy, except the destruction of the birds, which is in

itself expensive. During the breeding season, however, the species does much
good by eating insects and by feeding them to its young, which are reared

almost entirely upon this food. The bird does the greatest amount of good In

spring, when it follows the plow in search of large grubworms, of which It Is

so fond that it sometimes liieniHy crams its stomach full of them.

BREWER BLACKBIRD.

The Brewer blackbird "' takes the place in the Western States of the grackle,

fir crow blackbird, which lives in the Mississippi Valley and farther east and is

very similar in appearance and habits. It breeds east to the Great Plains and
north into diinada, and winters over most of its breeding range in the United
States and south to Guatemala. At home in fields, meadows, and orchards, and
about ranch buildings and cultivated lands generally. It nests In bushes and
weeds, sometimes In trees, and is veiy gregarious, especially about barnyards
and corrals. The bird feeds freely in stockyards and in cultivated fields, and
when fruit is ripe does not hesitate to take a share. During the cherry season

"° QiiisoaJits qutioiila. ^ EupTioffua cycmooepha-ltis.
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in California the birds are much in the orchards. In one case they were
observed feeding on cherries, but when a neighboring fruit grower began to

plow his orchard almost every blackbird in the vicinity was upon the newly
opened ground close after the plowman's heels in its eagerness to secure the
insects turned up.
The laboratory investigation of this bird's food covered 312 stomachs, col-

lected in every month and representing especially the fruit and grain sections

of southern California. The animal portion of the food was 32 per cent and
the vegetable 68 per cent.

Caterpillars and their pupae amounted to 12 per cent of the whole food and
were eaten every month. They include many of those pests known as cutworms.
The cotton-boll worm, or corn-ear worm, was identified in at least 10 stomachs,
and in 11 were found pupse of the codling moth. The animal food also included
other insects, and spiders, sow bugs, snails, and eggshells.

The vegetable food may be divided into fruit, grain, and weed seeds. Fruit

was eaten in May, June, and July, not a trace appearing in any other month,
and was composed of cherries, or what was thought to be such, strawberries,

blackberries or raspberries, and fruit pulp or skins not further identified.

However, the amount, a little more than 4 per cent for the year, was too small

to make a bad showing, and if the bird does no greater harm than is involved

in its fruit eating it is well worth protecting. Grain amounts to 54 per cent

of the yearly food and forms a considerable percentage in each month ;
oats

are the favorite and were the sole contents of 14 stomachs, and wheat of 2, but

no stomach was completely filled with any other grain. Weed seeds, eaten in

every month to the extent of 9 per cent of the food, were found in rather small

quantities and irregularly, and appear to have been merely a makeshift.

Stomachs of nestlings, varying in age from 24 hours to some that were nearly

fledged, were found to contain 89 per cent animal to 11 per cent vegetable mat-

ter. The largest items in the former ^^
were caterpillars, grasshoppers, and '^^Hll^.--^ «•'•

spidera In the latter the largest '^^HHBii^i^Whu^
items were fruit, probably cherries

; /:^^^^K^^^Sh£i^^t^
grain, mostly oats; and rubbish. t^^^Ey ' '^^vS^UfmS::: . \fi

BALTIMORE ORIOLE.

Brilliancy of plumage, sweetness
of song, and food habits to which no
exception can be taken are some of
the striking characteristics of the
Baltimore oriole "* (fig. 12). In sum-
mer it is found throughout the north- _^ ^^-i- - ,-
ern half of the United States east of fic. 12.—Baltimore oriole. Length, about

the Great Plains. Its nest commands '^^ mches.

hardly less admiration than the . ^^^ x=_ .j
beauty of its plumage or the excellence of its song, ^an^ng from the tip or

the outermost bough of a stately elm, it is almost inaccessible to depredators

and so strongly fastened as to bid defiance to the elements.
, ponsti-

Observation both in the field and laboratory shows t^^*
i^^f/Pi^^^f^^rmed 3^^

tute the largest item of the fare of the oriole. In 204 ^^t^ma^chs they f^

per cent of the food, and they are eaten in varymg quantities durmg an me

months in which the bird remains In this country. The fewest are ^aten 1

July, when a little fruit also is taken. The other insects consist of beetles oug^

ants, wasps, grasshoppers, and some ^P}^^'^-J^lJ^,'^^^Xs!cirif^^^^^
beetles, the larvse of which are among the most destructive iise^'-^

jj' ^
the bugs include plant and bark lice

^^-^oTbirds Ants a e 'eaten mostly
obscure as to be passed over unnoticed by most birds^ Anis ai«

in spring, grasshoppers in July and August, and wasps and spiders w

siderable regularity throughout .tHe season
vegetable matter amounts

During the stay of the oriole in the United States vegewuie
.^^

to only I little more than 16 per cent of its
f°o^^'j,^°/ff^,*^u^,e^rof eating peas

doing much damage to crops is ^ery.lmited The bira 1^3
a

^^^ ^_^^^^

to a considerable extent, but remains '>^J^''^^Z^^J°founa in the stomachs.
One writer says that it damages grapes, but none were^tounajD^^^_

^ loterus gal'bulo;
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BULLOCK ORIOLE.

The Bullock oriole"" is practically a counterpart of the Baltimore oriole,

taking the place of that species west of the Plains and throughout the Pacific

coast region. It does not essentially differ in its habits of nesting or in its food

from its eastern relative, but it is less beautiful in plumage. The examination
of 162 stomachs shows that 79 per cent of its food consists of Insects, with a few
spiders, a lizard, a mollusk shell, and eggshells. Beetles amounted to 35 per

cent, and all except a few ladybugs were harmful species. Ants were found in

19 stomachs, and in one there was nothing else. Bees, wasps, etc., were in 56
stomachs, and entirely filled g of them. Including the ants, they amount to

nearly 15 per cent of the food of the season.
One of the most interesting articles of food in the oriole's dietary was the

black olive scale, found in 45 stomachs, and amounting to 5 per cent of the
food. In several cases these scales formed 80 per cent or more of the contents,

and in one, 30 individual scales could be counted. They were evidently a
standard article of diet, and were eaten regularly in every month of the oriole's

stay except April. Hemipterous insects other than scales, eaten quite reg-'

ularly, make up a little more than 5 per cent of the food. They were mostly
stinkbugs, leaf hoppers, and tree hoppers. Plant lice were found in one stomach.

Moths, pupse, and caterpillars compose the largest item of the oriole's animal
food ; the average consumption during its summer stay is a little more than
41 per cent. Of these, perhaps the most interesting were the pupse and larvse
of the codling moth. These were found in 23 stomachs, showing that they are
not an unusual article of diet. No less than 14 of the pupal cases were found
in one stomach, and as they are very fragile many others may have been present,
but broken beyond recognition.

Grasshoppers probably do not come much in the oriole's way. They were
eaten, however, to the extent of a little more than 3 per cent. But in spite of
the fact that grasshoppers are eaten so sparingly, 2 stomachs, both taken in
June, contained nothing else, and another contained 97 per cent of them.
Various insects and spiders, with a few other items, make up the rest of the

animal food, a little more than 5 per cent. Spiders are not important in the
oriole's food, but are probably eaten whenever found. They were identified in
44 stomachs, but in small numbers. The scales of a lizard were found in one
stomach and the shell of a snail in another.
The vegetable contingent of the oriole's food is mostly fruit, especially in

June and July, when it takes kindly to cherries and apricots, and sometimes
eats more than the fruit grower considers a fair share. However, no great
complaint is made against the bird, and it is probable that as a rule it does not
do serious harm. With such a good record as an insect eater it can well be
spared a few cherries.

THE MEADOWLARKS.

The eastern meadowlark" (flg. 13) is a common and well-known bird occur-
ring from the Atlantic coast to the Great Plains, where it gives way to the
closely related western species,*" which extends thence westward to the Pacific.
It winters from our southern border as far north as the District of Columbia,
southern Illinois, and occasionally Iowa. The western form winters somewhat
farther north. Although it is a bird of the plains, and finds its most congenial
haunts in the prairies of the West, it is at home wherever there is level or
undulating land covered with grass or weeds, with plenty of water at hand.
In the 1,514 stomachs examined, animal food (practically all insects) con-

stituted 74 per cent of the contents and vegetnble matter 26 per cent. As would
naturally be supposed, the insects were ground species, as beetles, bugs, grass-
hoppers, and caterpillars, with a few flies, wasps, and spiders. A number of the
stomachs were collect(!d when the ground was covered with snow, but even
these contained a large percentage of insects, showing the bird's skill in finding
proper food under adverse circumstances.
Of the various insects eaten, crickets and grasshoppers are the most im-

portant, constituting -26 per cent of the food of the year and 72 per cent of the
food in August. It is scarcely necessary to mention the beneficial effect of a
number of these birds on a field of grass in the height of the grasshopper season.
Of the 1,514 stomachs collected at all seasons of the year, 778, or more than
half, contained remains of grasshoppers, and one was filled with fragments of

" loterrus lulloeU. *» Btumella magna. ' " SHmella negleota.
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37 of these insects. This seems to show conclusively that grasshoppers are
preferred, and are eaten whenever they can be found. Especially notable
is the great number taken in August, the month when grasshoppers reach their
maximum abundance ; stomach examination shows that large numbers of birds
resort at this time to this diet, no matter what may be the food during the
rest of the year.

Next to grasshoppers, beetles make up the most important item of the
meadowlark's food, amounting to 25 per cent, about one-half of which are pre-
dacious ground beetles. The others are all harmful species.

Forty-two individuals of different kinds of May beetles were found in the
stomachs of meadowlarks, and there were probably many more which were
past recognition. To this form and several closely allied ones belong the
numerous white grubs, which are among the worst enemies to many cultivated

crops, notably grasses and grains, and to a less extent strawberries and garden
vegetables. In the larval stage they eat the roots of these plants, and being

large, one individual may destroy several plants. In the adult stage they feed

upon the foliage of trees and other plants, and in this way add to the damage
which they began in the earlier form. As these enemies of husbandry are not

easily destroyed by man, it is obviously wise to encourage their natural foes.

Among the weevils found in the stomachs the most important economically

are the cotton-boll weevil and the recently introduced alfalfa weevil of Utah.

Several hundred meadowlarks were taken in the cotton-growing region, and
the boll weevil was foimd in 25 stomachs of the eastern meadowlark and in 16

of the western species. Of the former, one stomach contained 27 individuals.

Of 25 stomachs of western meadow-
larks taken in alfalfa fields of Utah,
15 contained the alfalfa weevil. In
one stomach 23 adults were found,
in another 32 adults and 70 larvte,

still another had 10 adults and 40
larvae, and a fourth, had 4 adults
and 100 larvae.

Caterpillars form a very constant
element of the food, and in May
constitute over 24 per cent of the
whole. May is the month when the
dreaded cutworm begins its deadly
career, and then the lark does some
«f its best work. Most of these

caterpillars are ground feeders,

and are overlooked by birds which
Httv/inr« thpm

habitually frequent trees, but the meadowlark finds and devours th^
by thousands. The remainder of the insect food is

"f^
up of ants, ^^asps,

and spiders, with some bugs, including chinch tougsj^nd a few scales

The vegetable food consists of grain and ^?ed and other hard seeds^™
in seneral amounts to 11 per cent and weed and other seeas to i per (.em.
in general amounts lo ±i lkl c

,,_ ,„ .^^rinter and early sprmg and con-

uuxy c. a-ifle is consumed In summer and

No trace of sprouting grain was discovered

Fig. 13.- -Mestlowlark. Length, about 10

inches.

sists, therefore, of waste
autumn, when it is most plentiful.

Gram, Prmcipally corn, is eaten mostly m^.^.^.^^^
--^^ .^ ^ ,

lent™u No trace of sprouting grain ^^s discovered

Cloverleed was found i£ only six stomachs, and buOm^ m each- See6sot

weeds, principally ragweed, barnyard gr^ss, and smartw^d, ^-e eaten irom

vember to April, inclusive, but during the "-estof the year are replaceaDy

. Briefly stated, more than half of the meadowlark sfoo^cons^^^
_

insects; its vegetable fo^^/VnTluseful beetles o neu rlunsects and spiders.

in ^l ;"eftr;lrThe7«sSsS to^d^rould free from snow.

THE RED-WINGED BLACKBIRDS.

The red-Winged or -a-P hiackbird; in it^^^^^^^^^^ ^
ZZZ ^fmr^of ifrra^^ge,"fts^ms[Slution is more^^lessjocal^-i^

« ^gelaius phosniceus.
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account of its partiality for marshes. It builds its nest over or near standing

water, in tall grass, rushes, or bushes. Owing to this peculiarity the bird may
be absent from large tracts of country which afford no swamps or marshes
suitable for nesting. It usually breeds in large colonies, though single families,

consisting of a male and several females, may sometimes be found in a small

slough, where each female builds her nest and rears her own little brood, while
her liege lord displays his brilliant colors and struts In the sunshine. In the

upper Mississippi Valley the species finds most favorable conditions, for the

countless prairie sloughs and the margins of the numerous shallow lakes afford

nesting sites for thousands of red-wings ; and- here are bred the immense flocks

which sometimes do so much damage to the grain fields of the West. After the
breeding season the birds congregate preparatory to migration, and remain
thus associated throughout the winter.

Three species and several subspecies of red-wings are recognized," but practi-

cally no difference exists in the habits of these forms either in nesting or
feeding, except such as may result from local conditions. Most of the forms are
found on the Pacific side of the continent, and may be considered as included in

the following statements as to food and economic status.
Many complaints have been made against the red-wing, and several States

have at times placed a bounty upon its head. It is said to cause great damage
to grain in the West, especially in the upper Mississippi Valley, but few com-

plaints come from the northeast-
ern section, where the bird is much
less abundant than in the West
and South.
Examination of 1,083 stomachs

showed that vegetable matter
forms 74 per cent of tie food,

while animal matter, mainly in-

sects, forms but 26 per cent. A
little more than 10 per cent con-

sists of beetles, mostly harmful
species. Weevils, or snout beetles,

amount to 4 per cent of the year's

food, but in June reach 25 per cent.

As weevils are among the most
harmful insects known, their de-

struction should condone some, at
least, of the sins of which the
bird is accused. Grasshoppers
constitute nearly 5 per cent of the
food, while the rest of the animal
matter is made up of various

^, ^ ,
insects, a few snails, and crus-

taceans. The few dragon flies found were probably picked up dead, for they
are too active to be taken alive, unless by a bird of the flycatcher family. So
tar as the insect food as a whole is concerned, the red-wing may be considered
entirely beneficial.
The interest in the vegetable food of this bird centers around grain. Only

three kinds, corn, wheat, and oats, were found in the stomachs in appreciable
quantities. They aggregate but little more than 13 per cent of the whole food,
oats torming nearly half of this amount. Field investigation has shown, how-
ever, that, when local conditions are favorable, large flocks of red-wings may
do considerable damage. Conspicuous among such cases are the losses suffered
by tarmers to sweet corn in some of the northeastern States and to milo in the
houth and \yest. In the rather limited grain-raising area of the Imperial
valley ot Oalifornia the annual damase to milo alone by enormous flocks of
red-wings and yellow-headed blackbirds has been estimated to be fully $50,000.The most important item of the .bird's food, however, is weed seed, which forms
practically all of its food in winter and about 57 per cent of the fare of the
wbole year. The principal weed seeds eaten are those of ragweed, barnyard
grass and smartweed. That these seeds are preferred is shown by the fact
tnat the urds begin to eat them in August, when grain is still readily obtainable,
and continue feeding on them even after insects become plentiful in April.
Ihe red-wing eats very little fruit and does practically no harm to garden or

-Red-winged blackbird.
9J Ineties.

Lengtli, about

'Affelams pfuenioou., (8 farms), Affelahis gubernator, and Affelaius trioolor.
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orchard. It is apparent that where moderately abundant, the red-wing does
more good than harm, but in sections where it becomes excessively abundant
a reduction in its numbers is justifiable.

BOBOLINK,

The bobolink, ricebird, or reedbird** (fig. 15) is a common summer resident
of the United States, north of about latitude 40°, and from New England west-
ward to the Great Plains, wintering beyond our southern border. In New
England there are few birds about which so much romance clusters as this
rollicking songster, naturally associated with sunny June meadows ; but in the
South there are none on whose head so many maledictions have been heaped
on account of its fondness for rice. During its sojourn In the Northern States
it feeds mainly upon insects and
seeds of useless plants; but while
rearing its young, insects constitute
its chief food, and almost the exclu-
sive diet of its brood. After the
young are able to fly, the whole fam-
ily gathers into a small flock and
begins to live almost entirely upon
vegetable food. This consists for
the most part of weed seeds, since
in the North these birds do not ap-
pear to attack grain to any great
extent. They eat a few oats, but their
stomachs do not reveal a great quan-
tity of this or any other grain. As
the season advances they gather into
larger flocks and move southward,
until by the end of August nearly all

have left their breeding grounds. On
their way they frequent the reedy
marshes about the mouths of rivers
and on the inland waters of the coast
region and subsist largely upon wild

. ^. ^.i, „ „ n.^^
rice. In the Middle States, during their southward migration, they are com-

monly known as reedbirds, and, becoming very fat, are treated as game.

Formerly, when the low marshy shores of the Carolinas and some of the

more southern States were devoted to rice culture the ^obolmks made great

havoc both upon the sprouting rice in spring and upon t^e ripening giam on

their return migration in the fall. While the demage is not so great as when

this region was the center of rice production, still it amounts to many thou

sands of dollars annually. As a remedy, an open season on ricebirds was pro

vided in the Coast States from New Jersey to Florida.

CROW.

In one or another of its geographic races tlie<^oramoncTmv«(fe^6) breeds

in great numbers throughout the States east of t^^e P'^^"^
'^^^iff^'Sla and in

well up into Canada, while in less abundance it is found
^^ i'fj^l^^^^^^^i ''ratory

the Northwestern States, during the cc^der months a southern m
movement brings most of these birds vnthm t^e borcleis oi uie

and at about t^e latitude of Philadelphia and southern Illmo^s ^e ^na

congregating nightly in roosts. Farmers dwelling in tlie vicmiiy ui

frequently suffer losses to shocked com. ^^^„,.^„ ^.^p average farmer of the
In fact: none of our native birds so much conceins «ie a^^rage^ t

,^^^^ ^^ ^^.^

Eastern States as the common crow il.my "F """^ P" f (lamaging fruits of
bird, as its pulling sprouting corn, feeding on r penmeas da

^^^^^^ ^.^^^^^^

various kinds, destroying poultry and wild bnas an
colonists. Many

of live stock, were common complaints in "^^ n^>f ^geognized, also have been
of the virtues of the crow, n"^' 'l"^t%|™,'^tnes! however, scientific study
matters of record for many years. In recent ni.eb,

^ hundreds of

of these problems, deluding the examination of l^estoma^.^
^^ conditions,

crows secured In every month of the yeai ana u
formerly possible,

has enabled us to render a much fairei ^e^aKt u>d
^

Fig. 15.—Bobolink, rice bird, or reed bird.

Length, about 7 inches.

" Doliohonyw orynivorus.
« Corvus iracfmrhv^hos.
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The crow is practically omnivorous. During spring and early summer any
form of Insect life seems to make a desirable item in its diet, and in winter

when hard pressed nothing in the animal or vegetable kingdoms which contains

a morsel of nutriment is overlooked.

The insect food of the crow, which comprises about a fifth of its yearly

sustenance, does much to atone for its misdemeanors. Grasshoppers, May
beetles and their larva; (white grubs), caterpillars, weevils, and wireworms
stand out prominently. In 1,340 stomachs of adults examined these highly in-

jurious forms comprised over 80 per cent of the insect food. Grasshoppers are

naturally taken in greatest abundance late in the season, September being the

month of largest consumption, when they form about a fifth of the total food.

May beetles and white grubs are eaten in every month, but occur most
prominently in May. In June caterpillars are a favorite food, and weevils of

various kinds are taken in varying quantities throughout summer and fall.

About half of the remaining 20 per cent of insect food is composed of beneficial

ground beetles, ladybirds, predacious bugs, and parasitic wasps, and related
forms, the rest consisting, of neutral or injurious forms. Numerous instances
are on record where fields badly infested with white grubs or grasshoppers
have been favorite resorts of crows, whose voracity has resulted in a material
suppression of the pest. When the amount of food required to sustain the
individual crow is considered, the work of these birds appears all the more

important. Single stomachs con-

taining upward of 50 grasshop-
pers are not uncommon. Thus in

its choice of insect food the crow
is rendering an important service

to the farmer.
In the other animal food of

the crow are several items of

the utmost economic importance.
Spiders are taken in consider-
able numbers in May and June,
but the yearly total Is a little

over 1 per cent of the food.
In early spring crawfish are
eagerly sought, and other aquatic
food, as fish and mollusks, lend

Fig. 16.-Crow. Length, about 19 Inches. r"''*^ ^ **>« "^""^^ ^'^ "^
fare the year round. In the con-
sumption of toads, salamanders,

frogs, and some snakes, which together compose a little over 2 per cent of the
yearly food, the crow is doubtless doing harm. Small rodents occurred In the
stomachs collected nearly every month, but it is often difiicult to determine
whether small mammals found in birds' stomachs were taken alive or found dead.
From its carrion-eating habits the crow has been unfairly criticized as a

disseminator of live-stock diseases. While this may be to some extent just, the
fact that there are many other important carriers which lie largely beyond our
control, shows that we must seek final relief only through the strictest methods
or .sanitation.

The ne.st-robbing habit of the crow, long a serious criticism, is verified by
stomach analysis. Of the 1,103 crows examined, 47 had fed on wild birds or
their eggs, and the Pf,'ns of domestic fowls were found somewhat more fre-
quently. The crow's habit of rummaging about garbage piles may explain
much of this l;itter material.
Of the vof^etable food, corn, which is eaten every month, is the most im-

portant iti-m and forms about 38 per cent of tJie diet. Much of this, however,
niust be considered waste, suice over 00 per cent of it is consumed from the first
ot November to the en<l of Mnreh. During the periods when corn is sprouting
and when m the " roasting-ear " stage the crow is eating this grain at a rate
con.sKlerably less than the yearly average, and the months of smallest consump-
tion are July and August. At times, however, the dainnue to corn becomes a
serious problem, and were it not possible to make use of such deterrents as coal
tar upon seed corn there would be little friendship for the crow in some sec-
tions of the East. The "pulling" of corn is a trait most prevalent in small-
field areas. Wheiil and oats suffer similar damage at times, especially in the
Northwestern States, where these grains predominate. About the only safe-
guard to ripening grain is the constant use of powder and shot or the scarecrow.
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Various kinds of cultivated fruits are also eaten, and local damage to such
crops as apples, melons, peas, beans, peanuts, and almonds is occasionally re-

ported. In long, rigorous winters, the crow, like other birds, resorts to the
fnilt of numerous wild plants, as dogwood, sour gum, hackberry, smilax, and the
seyeral species of sumac and poison ivy.

Damage to the eggs of poultry may be reduced to a minimum by careful
housing of laying hens, and the farmer can protect his sprouting grain to a
large extent by the use of tar-coated seed. It will be well also to keep the
crow within reasonable numbers on game preserves and public parks where it

is desired to encourage the nesting of smaller birds. While legal protection is

not needed for so wary an individual as the crow, it seems well, where local

conditions have not aggravated some particular shortcomings of the bird, to

allow it to continue the good services rendered to man in the destruction of

noxious insects.

BLUE JAY.

The blue jay" (fig. 17) is a conspicuous member of our bird population east

of the Plains, especially in autumn when his brilliant plumage contrasts vividly

with the brown- foliage. Even in winter he stays with us, though at this time
he is less common along our northern border. In spring and summer, while by
no means uncommon, the blue jay is not so often noticed, as the retiring disposi-

tion which he assumes during the breeding season assists in protecting him
from enemies. This also allows him to carry on with considerable impunity
that inglorious practice- of nest rob-
bing of which, in a measure, he has
been rightfully accused.
Examination of 530 stomachs col-

lected at all times of the year in '30
of our Eastern States and Canada
shows that, insects comprise about
22 per cent of the_ yearly sustenance.
About three-fourths of these are in-

jurious, the remainder being neutral
or beneficial. Of the injurious in-
sects, grasshoppers form the largest
portion; in August nearly a fifth of
the food. Caterpillars are conspicu-
ous in July and August and at this fig. it.—BUu- jay. Lengtii, about Hi
time average about a tenth of the inches,

stomach contents. Both laboratory wintPi- the
investigations and field observations have established tl^^^

,^jf tJ^tV^U moth in
eggs of the tent caterpillar and the hibernating larvae of the brown-tail moth m
New England are eagerly sought. Scarabceid beetles form about 4 per cent of

the yearly food, and click beetles and wire-worms about \ P^f.,^<^"'„„t^ part
beneficial forms ground beetles (3 per cent) and Hymenopteroiis "'sect^, part

of which are parasitic (2.5 per cent), are taken most freauently. A fe^^ otner

mvertebrates, as spiders, mlUepeds, mollusks, and crustaceans, also aie eaten

throughout the year. ^= „,, „f fhp hlne iav we are confronted
In the consideration of the vertebrate focc

o^J^.^^f^^^.^'^hPir esis Special
With the problem of the <ie«truction of wild birds a^^^^^

search was made for every possible trace of s"cii mareiidi

and in 6 of the 530 were found the remains of w id buds or tiie^r egg
^

February two jays had killed a small '''^'^,^5"^'^^
' f^ efutch of e^gs, respec-

nest of eggs; in June two had taken a small bird and
^<:^^^^ ^^ ^^£e jay ap-

tively; and in August another had robbed a nest As tnit
possible

pears to be most pronounced during its own brff^^^f ™g, the season to raise

for many birds which have suffered from it'^„bo><i^^^|o "iaL examined had fed
another brood unmolested. Thirty-nine of the MU jaj

^^ ^^^^^^
on hen's eggs. Much of this food, ^owever,^ as picked up ao

_^^ ^.^^
to which the jay, like other members of the "o^^^ ran ^ i

^^ ^^^ ^^^^

the result of stomach analysis would aPPear to beutt e m
^^^^ conditions,

jay, it is doubtless quite characteristic of the bird unaei ^^ ^^^^ .^ ^^^

Complaint that the jay is the source of consideraoie a «
,^^ ^^.^ ^^.^

fall has been verified to a certain degree by stomacn exa

*« CyoMooltta cristata.
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is taken in every month of the year, but in greater quantities during winter and

early spring, when much of it is necessarily waste, and it forms about 18 per

cent of the yearly food. Cultivated fruits of various kinds are eaten from

June to the end of the year, and the 15 per cent taken in July apparently justifies

complaints against the bird on this score. The favorite vegetable food of the

blue jay is mast of various kinds, acorns predominating, but beechnuts, chest-

nuts, chin<iuaquins, and hazelnuts also are relished. This food is important in

everv month but July and August, the yearly average being over 43 per cent,

and "from October to March it constitutes about two-thirds of the diet. Occa-

sionally harm is done by feeding also on cultivated nuts, as pecans. Wild fruits

are eaten during the summer and fall and constitute about 7 per cent of the

yearly sustenance.
The blue jay probably renders its best services to man in destTfoying grass-

hoppers late in the season and in feeding on hibernating insects and their eggs,

as it does in the case of the tent caterpillar and brown-tail moth. Such forest

insects as bupiestid beetles and weevils of various kinds also fall as its prey.

The blue jay's vegetable food, with the exception of some cultivated fruit and

corn in the fall, is largely neutral. The severest criticism against the species

is the destruction of other birds and their eggs. Where we wish to attract birds

in large numbers about our dooryards, in our parks, and in game preserves, it

will be well not to allow the jays to become too abundant.

PACIFIC COAST JAYS.

In California and adjacent States two species of jays are much in evidence

under several more or less well-marked forms.
The Steller jay " much resembles the eastern bird, but it is more shy and

retiring and seldom visits the orchard or vicinity of the ranch buildings.

Stomach examination shows that its food does not radically differ from that of

the eastern blue jay. As is the case with that bird, a very considerable part

of the food consists of mast, together with a little fruit and some insects. The
insects are largely wasps, with some beetles and grasshoppers. This jay also

eats some grain, which is probably waste or volunteer. No complaints, so far

as known, are made against this bird. Until it shall become less wary it is not

likely to trespass to a serious extent upon the farmer's preserve.
The California jay," although of a different genus, more nearly resembles its

eastern relative in food habits and actions. It freely visits the stockyards near
ranch buildings, and orchards and gardens. As a fruit stealer it is notorious.

One instance is recorded where seven jays were shot from a prune tree, one

after the other, the dead bodies being left under the tree until all were killed.

So eager were the birds to get the fruit that the report of the gun and the sight

of their dead did not deter them from coming to the tree. In orchards in

canyons or on hillsides adjacent to chaparral or other cover great mischief is

done by this bird. In one such case an orchard was under observation at a time
when the prune crop was ripening, and jays in a continuous stream were seen

to come down a small ravine to the orchard, prey upon the fruit, and return.

Fruit stealing, however, is only one of the sins of the California jay. That
it robs hens' nests is universal testimony. A case is reported of a hen having
a nest under a clump of bushes ; every day a jay came to a tree a few rods away,
and when it heard the cackle of the hen announcing a new egg it flew at once

to the nest. At the same time the mistress of the house hastened to the spot

to secure the prize, but in most cases the jay won the race. This is only one of

many similar cases recounted. The jays have learned just what the cackle of

the hen means. Another case more serious is that related by a man engaged
in raising white leghorn fowls on a ranch several miles up a canyon. He
stated that when the chicks were very young the jays attacked and killed

them by a few blows of the beak and then pecked open the skull and ate out

the brains. In spite of all efforts to protect the chicks and kill the jays the

losses In this way were serious.
Examination of the stomaclis of 326 California jays shows that 27 per cent

of the contents for the year consists of animal matter and 73 per cent of vege-

table. Althougli the great bulk of the animal food is made up of insects, the

remains of eggsliells and birds' bones appear much too often. The Insect food

is fairly well distributed among the more common orders, but grasshoppers are

" Cyanoottta stelleri. ,
*' Aphelocoma oalifomioa.
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slightly the most numerous and constitute 4.5 per cent of the year's food. In
July, August, and September, however, the amount Is 14, 18, and 19 per cent,

respectively. Four per cent of the food consists of vrasps, bees, etc., but in the
three months named they constitute 15, 7, and 9 per cent, respectively. A
worker honeybee found in each of two stomachs is rather surprising, for it is

unusual to find a bird like the jay eating these active and elusive insects,

which enter into the diet of the flycatchers. The remainder of the insect

food is pretty evenly distributed among beetles, bugs, flies, and caterpillars.

Eggshells were found in 21 stomachs and birds' bones in 5. Six stomachs
contained the bones of mammals and two those of a lizard. No bird has a
worse reputation for nest robbing than has the eastern jay, and yet of 530
stomachs of the eastern species only 6 contained eggshells or the bones of
birds. This comparison serves to show what a marauder and nest thief the

California jay really is.

In its vegetable diet this bird much resembles its eastern relative, the most
remarkable difference being in the matter of fruit eating. With greater oppor-

tunities the California bird has developed a greater appetite for fruit and
indulges it to the fullest extent. Remains of fruit were found in 220 of the 326

stomachs. The percentage for the year is only 16, but for the four months of

June, July, August, and September it is 44, 83, 53, and 25, respectively. Cher-

ries, apricots, and prunes are the favorites among cultivated fruits, and elder-

berries are relished to some extent. Grain, which was found in 48 stomachs,

amounts to 6 per cent of the food of the year. Practically all of it was taken

in the four months above mentioned, but it is not probable that much damage
i.s done by the jay in this respect. The major portion of the grain was oats.

What was not wild was probably simply scattered grain gleaned after the

harvest. Mast is eaten by the California jay from September to March, mclu-

sire, and constitutes during most of that period one of the principal elements of

its food. In this respect the bird shows a remarkable similarity to the eastern

species. A few weed seeds and other miscellaneous items make up the balance

of the vegetable food.
^= <.i, ^ /i

In summing up from an economic point of view the character ot tne tooa

of the California jay, it must be conceded that it is not all that could be wished.

Its taste for birds' eggs and fruit is entirely too pronounced, and at present tne

species is superabundant in California. While the natural food supply ot tne

bird has been lessened by bringing the woods and brushy canyons under cultiva-

tion, the same areas have been planted to fruit, and naturally the jay taKes

the fruit as an acceptable substitute. A considerable reduction of the Diro s

numbers would appear to be the only effective remedy.

THE PHCEBES.

Among the early spring arrivals to their northern
hJ>me^J?f,^.^^-,X'ut''the

come than the phoebe (flg. 18). The common phcebe breeds «»;o}?Shout t^^^

United States east of the Great Plains, and winters «rom the South Atlantic

and Gulf States southward. Its western relative, the Wa* phabe '

Wash
from Texas west to the Pacific coast, which i* occupies as far north as Wasn

ingtton, replacing through most of this region the common or eastern form

Though naturally building its nest under an
7"^'^''£,V°ln i^ec^es for the

earth, or in the mouth of a cave, the P'-eference of the eastern specie^

Vicinity of farm buildings is so marked that
"^J^l^.^^^^^^^^e'^^rom a farmhouse.

Of the country the bird is seldom seen at any great distance
^^^

%ribe subsists almost exclusively u^^^^^^^^^^^^^^^

the remainder. The insects belong
'^.hf^yJ^.f^^Xs belonging to 21 families

click beetles. May beetles, and weevils Other b^eUe^, oe s b
^^ ^^^^^ ^^^^

that were identified, make up 10.65 per cent-_Lhey appe
summer.

regularly in every month, but the most are taken >n |P"ng aM y
^^^^ ^^^^

May is the month of maximum consumption ^L'*^ 2°.™,,^^ „''rank of the items

gether amount to 15.3 per cent, which places them secona in

.» S'avorrUs ph<Bie.
^ SW"^* mgricam.
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of animal food. The notorious eotton-boU weevil was found in six stomachs
taken In the cotton fields of Texas and Louisiana, and five individuals of the

strawberry weevil were taken from one collected in Texas. Many other beetles

contained in the stomachs are equally harmful, but are not so widely known.
Such are the com leaf-beetle, which feeds upon corn; the 12-spotted cucum-
ber beetle, and the striped cucumber beetle, both of which seriously injure and
sometimes destroy cucumber and squash vines; and the locust leaf miner,
which is sometimes so numerous that all the locust trees over large areas are

blasted as by fire.

In the phoebe's diet hymenopterous insects stand at- the head, as is the case

with most of the fiycatchers. They are eaten with great regularity and are
the largest item in nearly every month. A few are useful parasitic species,

but these are offset by a number of sawfiy larvfe, which are very harmful
insects. Ants were found in 24 stomachs. No honeybees were identified. In
their season grasshoppers are much relished, while wasps of various forms,
many flies of species that annoy cattle, and a few bugs and spiders are also

eaten regularly. It is evident that a pair of phoebes must materially reduce
the number of insects near a garden or field, as the birds often, if not always,
raise two broods a year, and each brood numbers from four to six young.
There is hardly a more useful species about the farm than the phoebe, and

it should receive every encouragement. To furnish nesting boxes is helpful,

but not necessary, as it usually prefers a more open situation, like a shed or

a nook under the eaves, but it should

be protected from cats and other
marauders.
The black phcebe has the same

habits as its eastern relative, both
as to selection of food and nesting

sites, preferring for the latter pur-

pose some structure of man, as a
shed or, better still, a bridge over

a stream of water, and the pref-

erence of the black phoebe for the

vicinity of water is very pronounced.
One may always be found at a stream
or pool and often at a watering
trough by the roadside.
Careful study of the habits of the

bird shows that it obtains a large

portion of its food about wet plages.

While camping beside a stream in

California the writer took some
pains to observe tlie habits of the

black phcebe. The nesting season
was over, and the birds had nothing

to do but eat. This they appeared to be doing all the time. When fli-st observed
in the morning, at the first glimmer of daylight, a phoebe was always found
flitting from rock to rock, although it was so dusky that the bird could hardly
be seen. This activity was kept up all day. Even in the evening, when it

was so dark that notes were wiitten by the aid of the camp fire, the phoebe
was still engaged in Its Wdik of collecting, though it was difficult to under-
stand how it could catch in.sects when there was scarcely light enough to see
the bird. Exploration of the stream showed that every portion of it was
patrolled by a phoebe, that each one apparently did not range over more than 12
or 13 rods of water, and tliiU sometimes two or three were in close proximity.
The number of insects destroyed in a year by the black phoebe is enormous.

Fortunately, the examination of stomachs has supplemented observation in

the field, and we lire enabled to give precise details. Of the 333 stomachs ex-
amined, every one contained insects as the great bulk of the food. Only 15
contained any vegetable food at all, and In no case was it a considerable part
(if the contents of the stomacli. The insect.s eaten were mostly wasps, bugs,
and flies, but many beetles also were destro,yed.

Useful beetles belonging to three families amount to 2.8 per cent of the
food. Other beetles of harmful or neutral species reach 10.5 per cent. Wasps,
the largest item of the food, were found in 252 stomachs and were the whole
contents of 15. The average for the year is 35 per cent. Parasitic species

Fig. 18.—Phoebe. Length, about 6J Inches.
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a short time in midsummer ^eycl'stit^te InnJu^^ '? ^f

stomachs, and for
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largest item, were found in 97 stomach^ and^^^, F}^^^A

forming the second
tute the most regular articirin Z biLt nh^3^^*^^-'^.
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sumption occurs in April, ^3 per cint ThP w«l^ 1'^*^ ^^^ maximum con-
of flycatcher. ^ ^^^- ™^ ''^'i'^'^ Plioebe well merits its title
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caterpillars. One stomach was entoelv fined w/th'"^*1^ ^""i
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few birds studied by the writer tha t i t= i.
with adults. This is one of the

a rule the caterpillLsarTlargely in excess Pwi'/^° caterpillars, for as
upon the wing, would naturallv nrov«^tI \-

^'y^'chers, taking their food

economic frnportanT'""
"'*'" '"''''''"' '""'^^^ «* '^^'' ^""^ f™its of no

Alffka''^,%ha®«^ '°'i*^i"S^ ?^ Western States and breeding as far north as

intc?« p™ ,;
stomachs, and while none were available for the months when

Ssec«vorou?„f fhTf^^M' ^^%l''^
^'°^^^ t° ^^ ""^ °f tl^« most. exclusively

dented hTthf£ *^^
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Mr cenVsfnH^f'' ^° ^''^°J
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THE KINGBIRDS.

nJi?f -1^!^"'™?:^° eastern kingbird"'' (fig. 19) is essentially a lover of the

tnf T^ L
^"^ groves and the edge of forests were probably its original habi-

tat. It breeds in the States east of the Rocky Mountains, and less commonly in
ine Orreat Basin and on the Pacific coast. Its hostility to hawks and' crows is
proverbial, and for this reason a family of kingbirds is a desirable adjunct to

t?° I

^^ yard. On one occasion in the knowledge of the writer a hawk whfeft
attacked a brood of young turkeys was pounced upon and so severely buffeted
Dy a pair of kingbirds whose nest was near by that the would-be robber was
glad to escape without his prey. Song birds that nest near the kingbird are
similarly protected.

^'^e kingbird is largely insectivorous. It is a true flycatcher and takes on
the wing a large part of its food. It does not, however, confine itself to this
method of hunting, but picks up some insects from trees and weeds, and even
descends to the ground in search of myriapods Or thousand legs. The chief
complaint against the species by both professional bee keepers and others has
been that it preys largely upon honeybees. One bee raiser in Iowa, suspecting
the kingbirds of feeding upon his bees, shot a number near his hives ; but when
the stomachs of the birds were examined by an expert entomologist, not a trace
of honeybees could be found.
An examination of 665 stomachs collected in various parts of the country

was made by the Biological Survey, but only 22 were found to contain remains
of honeybees. In these 22 stomachs there were in all 61 honeybees, of which
51 were drones, 8 were certainly workers, and the remaining 2 were too badly
broken to be further identified.
The insects that constitute the great bulk of the food of the bird are noxious

species, largely beetles—May beetles, click beetles (the larvae of which are
known as wire worms), weevils, which prey upon fruit and grain; and a host
of others. Wasps, wild bees, and ants are conspicuous elements of the food, far
outnumbering the hive bees. During summer many grasshoppers and crickets,

as well as leaf hoppers and other bugs, also are eaten. In the stomachs exam-
ined were a number of robber flies—insects which prey largely upon other

^ Sayomis sayus. "^ Tyranmus tyranmis.
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insects, including honeybees, and which are known to commit In this way
extensive depredations. It is thus evident that the kingbird by destroying these

flies actually does good work for the apiarist. The 26 robber flies found in the
stomachs may be considered more than an equivalent for the 8 worker honey-
bees already mentioned. A few caterpillars are eaten, mostly belonging to the
group commonly known as cutworms, all the species of which are harmful.
About 11 per cent of the food consists of small native fruits, comprising some

30 common species of the roadsides and thickets, as dogwood berries, elder-

berries, and wild grapes. The kingbird is not reported as eating cultivated
fruit to an injurious extent, and it is very doubtful if this is ever the case.

In the Western States the Arkansas kingbird" is not so domestic in its habits

as its eastern relative, preferring to live among scattering oaks on lonely hill-

sides, rather than in orchards about ranch buildings. The work it does, how-
ever, in the destruction of noxious insects fully equals that of any member of

its family. Like other flycatchers, it subsists mostly upon insects taken In

midair, though it eats a number of grasshoppers, probably taken from the
gi-ound. The bulk of its food consists of beetles, bugs, wasps, and wild bees.

Like its eastern representative, it has been accused of feeding to an injurious
extent upon honeybees. In an examination of 62 stomachs of this species,

great care was taken to identify every insect or fragment that had any resem-
blance to a honeybee; as a result,

30 honeybees were identified, of

which 29 were males or drones
and 1 a worker. These were con-
tained in four stomachs, and were
the sole contents of three; in the
fourth they constituted 99 per cent

of the food. It is evident that the
bee-eating habit is only occasional
and accidental, rather than ha-
bitual; and "it is also evident that
if this ratio of drones to workers
were maintained, the bird would be
of more benefit than harm to the

apiary.
The Cassin kingbird " has a more

southerly range than the Arkansas
flycatcher. Examination of a num-
ber of stomachs shows that Its food
habits are similar to those of others

of the group.
Three points seem to be clearly

established in regard to the food of

the kingbirds— (1) that about 90

. . .
per cent consists of insects, mostly

injurious species; (2) that the aUeged habit of preying upon honeybees is much
less prevalent than has been supposed, and probably does not result In any
great damage; and (3) that the vegetable food consists almost entirely of
wild fruits which have no economic value.

All of the kingbirds are of the greatest importance to the farmer and fruit
grower, as they destroy vast numbers of harmful insects, and do no appreciable
damage to any product of cultivation.

NIGHTHAWK.
The nighthawk, or bull-bat,"" breeds throughout most of the United States and

Canada, and winters in South America. It is strictly insectivorous, and hence
does no damage to crops. The only charge that can be made against the bird
is that It destroys some useful insects, but these are greatly In the minority in
its food.

Nighthawks are so expert in flight that no insects can escape them. In their
caijacious mouths they sweep up everything from the largest moths and dragon
flies to the tiniest ants and gnats, and in this way sometimes gather most
remarkable collections of Insects. Several stomachs have contained 50 or more
different kinds, and the number of individuals ran Into the thousands.

Fig. 19.—Kingbird. Length, about SJ inches.

" Tyranrma vertUxiUfi. " Tyrarmua voolferatis.
"" Ohordeiles virgiiUcmua.
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f^'S^^S'^ZXr.^'^.X.,'^^ '^^ese insects

dung beetles, and other beetles of the lea^chafer f/m?it 'Tx'"''
°* "^^^^ ^^S^'

of white grubs, noted pests, and evin as adnlt, ^Zl^' ^k^'^
^""^ ^^« ^"^""s

are decidedly harmful ^ ™''°'^ members of the family

are''"rSrd."*"e" m'oTh"^^^^^^^^^
''°--- ^"^ ---^«.

obeyed. The bird is far too useful t'nihk'-ki-and attractive to be persecuted. ;^jpm0Miii.

THE WOODPECKERS.

Five or six species of woodpeck-
ers are familiarly known through-
out the eastern United States, and
in the West are replaced by others
of similar habits. Several species
remain in the Northern States
through the entire year, while
others are more or less migratory.
Farmers are prone to look upon

woodpeckers with suspicion. When

Fig. 20.- -Hairy woodpecker,
inches.

Length, about 9

must be doing harm. Careful ob-
servers, however, have noticed
that, excepting a single species,
these birds rarely leave any con-
spicuous mark on a healthy tree,
except when it is affected by wood-
boring larvae, which are accurately
located, dislodged, and devoured
by the woodpecker.
Two of the best-known woodpeckers, the hairy -woodpecker °''

(fig. 20) and the
downy woodpecker," including their races, range over the greater part of the
United States. They differ chiefly in size, their colors being practically the
same. The males, like those of many other woodpeckers, are distinguished by
a scarlet patch on the head. An examination of many stomachs of these two
species shows that from two-thirds to three-fourths of the food consists of
insects, chiefly noxious kinds. Wood-boring beetles, both adults and larvje, are
conspicuous, and with them are associated many caterpillars, mostly species
that burrow into trees. Next in importance are the ants that live in decaying
wood, all of which are sought by woodpeckers and eaten in great quantities.
Many ants are particularly harmful to timber, for if they find a small spot of

decay in the vacant burrow of a wood borer, they enlarge the hole, and, as
their colony is always on the increase, continue to eat away the wood until the
whole trunk is honeycombed. Moreover, they are not accessible to birds gen-
erally, and could pursue their career of destruction unmolested were it not
that the woodpeckers, with beaks and tongues especially fitted for such work,
dig out and devour them. It is thus evident that woodpeckers are great con-

servators of forests. To them more than to any other agency we owe the preser-

vation of timber from hordes of destructive insects.

1^ Drt/obates viUosus. ^ Dryobates pubescent.
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Fig. 21.—Flicker. Length, about 12J Inches.

One of the larger woodpeckers familiar to everyone is the flicker, or golden-

winged woodpecker™ (fig. 21), which is generally distributed throughout the

United States from the Atlantic coast to the Rocky Mountains. There it is

replaced by the red-shafted^ flicker,™ which extends westward to the Pacific.

The two species are as nearly iden-
tical in food habits as their respec-

tive environments will allow. The
flickers, while genuine woodpeck-
ers, differ somewhat in habits from
the rest of the family, and are fre-

quently seen searching for food
upon the ground. Like the downy
and hairy woodpeckers, they feed
upon wood-boring grubs and ants,

but the number of ants eaten is

much greater than that eaten by
the other two species. Of the flick-

ers' stomachs examined, three were
completely filled with ants. Two
of these contained more than 3,000
individuals each, while the third

contained fully 5,000. These ants
belong to species which live in the
ground. It is these Insects for which

the flicker searches when it runs about in the grass, although some grasshoppers
also are then taken. The flicker's habit of pecking holes in buildings sometimes
greatly annoys its human friends, and it is particularly noticeable in the Cali-
fornia .species. Observation has shown that the object of the work is to obtain
shelter for the winter. In the East most of the flickers are migratory, and only a
few remain North where shelter is necessary. These generally find a safe retreat
in the hollow tree in which they nested. In California, however, where the
birds do not migrate, trees are not
so abundant as in the East, and
consequently buildings are brought
into requisition, and in them holes
are drilled, usually under the eaves,
where snug nights' lodgings are
found. Often a dozen holes may
be seen in one building. Barns or
other outbuildings are usually se-

lected, though churches sometimes
have been used.
The red-headed woodpecker " ( fig.

22 ) is well known east of the Rocky
Mountains, but is rather rare in
New England. Unlike some of the
other species, it prefers fence posts
and telegraph poles to trees as
a foraging ground. Its food there-
fore naturally differs from that of
the preceding species, and consists
largely of adult beetles and wasps
which it frequently captures on the
wing after the fashion of flycatch-
ers. Grasshoppers also form an
important part of the food. Among
the beetles are a number of pre-
dacious ground species and some
tiger beetles, which are useful insecta The red-head has been accused
of robbing nests of other birds, and of pecking out the brains of young birds

and poultry; but as the stomachs showed little evidence to substantiate this

charge, the habit probably is exceptional.
The vegetable food of woodpeckers is varied, but consists largely of small

fruits and berries. The downy and hairy woodpeckers eat such fruits as dog-

Fio. 22 -Rpd-headed woodpecker,
about 95 Inches.

Length,

" Oolaptes auratus.
"" Melanerpes erpthrooephalus.

™ Oolaptes cater tsoUaris.
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THE CUCKOOS.

pS sii^s^s^o^^^r^s i'^ndrt:?aci"i^^L^-LL*^^\^^^^^^

^!oSa;d^^-s^o°ye%.^^
tmct the food habits of the yellow-blU and the black-WU do not grLt^y differ"an4 their economic status is practically the same

greaiiy aitter

tn^»?""^^*l°" ?» ^^^ stomachs has shown that these species are much given
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^
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many hairy caterpillars that the
hairs pierce the inner lining of
the stomach and remain there,
and often when the stomach is
opened it appears to be lined

-. with a thin coating of fur.
"An examination of the stom-
achs of 46 black-billed cuckoos,
taken during the summer months,
showed the remains of 906 cat-
erpillars, 44 beetles, 96 grass-
hoppers, 100 sawflies, 30 stink-
bugs, and 15 spiders. In all
probability more individuals
than these were rep^resented, but
their remains were, too badly
broken for recognition. Most of
the caterpillars were hairy, and
many of them belong to a genus that lives in colonies and feeds on the leaves of
trees, including the apple tree. One stomach was filled with larv* of a cater-
pillar belonging to the same genus as the tent caterpillar, and possibly to that
species. Other larvae were those of large moths, for which the bird seems to
have a special fondness. The beetles were for the most part click beetles and
weevUs, as well as a few May beetles. The sawflies were contained in two
stomachs, one of which held no less thun 60 in the larval stage.
Of the yellow-billed cuckoo, 109 stomachs (collected from May to October)

were examined. They contained 1,865 caterpillars, 93 beetles, 242 grasshoppers,
37 sawflies, 69 bugs, 6 flies, and 86 spiders. As in the case of the black-billed
cuckoo, most of the caterpillars belonged to hairy species and many of them
were of large size. One stomach contained 250 American tent caterpillars;
another 217 fall webworms. The beetles were distributed among several fami-
lies, all more or less harmful to agriculture. In the same stomach which con-
tained the tent caterpillars were 2 Colorado potato beetles; in another were
3 goldsmith beetles, and remains of several other large beetles. Besides the
ordinary grasshoppers were several katydids and tree crickets. The sawflies

were in the larval stage, in which they resemble caterpillars so closely that
they are commonly called false caterpillars by entomologists. The bugs con-

sisted of stlnkbugs and cicadas, or dog-day harvest flies, with the single excep-

tion of one wheel bug, which was the only useful insect eaten.

Fig. 23.- -Yellow-liilled cuckoo.
12 inches.

Length, about

" Cocovnus amerloanus. '^ Coooyzus erythrcypthalmvs.
" Coooi/zus amerioanus oooidentalis.
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BOBWHITE.

No bird is better known to country residents than the bobwhite"* (see illus-

tration on title-page). The bird's cheery calls the year round form part of

the most pleasant associations of country life, and its neat form and har-

monious coloration, and especially Its confiding habits, make it a general

favorite.
Any bushy fence row serves as a retreat for its nest, or for winter shelter, and

weed-covered fields are its favorite feeding places. Weed seeds form more
than half the total food and include those of all the worst weed pests of the

farm. Among them may be mentioned crab, cockspur, witch, and foxtail

grasses, sheep sorrel, smartweed, bindweed, lamb's-quarters, pigweeds, corn

cockle, chickweed, charlock, partridge pea, beggar lice, nail grass, rib grass, rag

weed, and Spanish needles.

Acorns, beechnuts, chestnuts, and pine seeds make up about 2.5 per cent of

the food, and wild fruit about 10 per cent. The fruits include berries of pal-

metto, smilax, wax myrtle, mulberry, sassafras, blackberries and raspberries,

rose haws, cherry, sumac, grapes, sour gum, blueberries, honeysuckle, partridge
berry, and a number of others. The bobwhite feeds to a slight extent upon
buds and leaves, including those of yellow and red sorrel, cinquefoil, and
clover.

Grain forms scarcely more than a sixth of the food, and most of it is taken
during winter and early spring when nothing but waste grain is available.

The habit of gleaning this after the harvest is beneficial to the farm, for

volunteer grain is not desirable, especially where it serves to maintain certain

insect and fungus pests. Although most of the grain and seed crops grown upon
the farm are represented in bobwhlte's dietary, no significant damage can be
attributed to the bird.

Animal food, chiefly insects, composed nearly a sixth of the bird's subsistence.

From June to August, inclusive, when insects are most numerous, their pro-

portion in the food is about 36 per cent. The variety of insect food is great

and includes a number of the most destructive agricultural pests. Among
them may be mentioned the Colorado potato beetle, 12-spotted cucumber beetle,

bean leaf beetle, squash ladybird, wireworms, May beetles, corn billbugs,

plover leaf weevil, army worm, boUworm, cutworms, and chinch bug.
The food habits of the bobwhite undoubtedly are beneficial and the bird

should be maintained in numbers on every farm. This is not to say that all

shooting should be prohibited, for the bird is very prolific. But its numbers
should not be reduced below what the available nesting sites and range will

support. On the other hand the policy of absolute protection recently adopted
by one of the States is not called for by strictly economic considerations.

** CoUnus viirgitbiwmis.
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FOR FREE DISTRIBUTION BY THE DEPARTMENT.

The English Sparrow as a Pest. (Farmers' Bulletin 493.)
Some Common Game, Aquatic, and Rapacious Birds in Relation to Man.

(Farmers' Bulletin 497.)
Food of Some Well-known Birds of Forest, Farm, and Garden. (Farmers'

Bulletin 506.)

Some Common Birds Useful to the Farmer. (Farmers' Bulletin 630.)
Common Birds of Southeastern United States in Relation to Agriculture.

(Farmers' Bulletin Y.55.)

The Crow and Its Relation to Agriculture. (Farmers' Bulletin 1102.)
Canaries: Their Care and Management. (Farmers' Bulletin 1327.)
Eleven Important Wild-duck Foods. (Department Bulletin 205.)
Propagation of Wild-duck Foods. (Department Bulletin 465.)
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Economic Value of the Starling in the United States. (Department Bulletin 868.)
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Food Habits of the Swallows. (Department Bulletin 619.)

Farm Help from the Birds. (Yearbook Separate 843.)
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OFFICE, WASHINGTON, D. C.

Fifty Common Birds of Farm and Orchard. (Farmers' Bulletin 513, colored

plates.) Price, 15 cents.

Birds in Relation to the Alfalfa Weevil. (Department Bulletin 107.) Price,
IK PGnts

Food Habits of the Thrushes of the United States. (Department Bulletin 280.)

Price, 5 cents.

The Crow and Its Relation to Man. (Department Bulletin 621.) Price, 15 cents.

The Relation of Sparrows to Agriculture. (Biological Survey Bulletin 15.)

Price, 10 cents. „ „„ ^
Birds of a Maryland Farm. (Biological Survey Bulletin 17.) Price, 20 cents.

Birds of California in Relation to the Fruit Industry. (Biological Survey

Bulletin 34, Pt. 2.) Price, 40 cents.
.

Hawks and Owls from the Standpoint of the Farmer. (Biological Survey

Circular 61.) - Price, 5 cents.
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