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ZULU MEDICINE AND .MEDICINE-MEN".

Zulu Medicine and Medicine-men.

By

Rev. Allied T. Biyaiit,

Natal.

(1) Inteoduction.

Although the Zulu native is sadly lacking- in the equipment

requisite for the civilised life, he is quite astonishingly learned

in the domain of his own environment. It is by no means an

exaggeration to affirm that comparatively the average Zulu

can ])oast of a larger share of pure scientific knowledge than

the average European.

I suppose, if it were possible for us to go back to the dawn

of human intellect and to measure how much of intelligent

thought has been expended on each of the several branches

of mundane knowledge, we should find that probably by far

the greater part has been spent on the subject of medical

science.

From the origin of primitive man on to the time when the

art of writing was invented marks one period in the history

of medical knowledge—the first dark period of unwritten

progress. And fi'om the days when Imhotpou, son of Ptah,

first wrote "soon after the creation" at Memphis, and

Hippocrates at Cos, on to these times of modern medicine

marks another, in which we still find ourselves. With this

latter period I am not here concerned, but I should like to

glance into that great book of unwritten lore, such as may

have existed among aboriginal peoples prior to the dawn of
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literary enlightenment in Eg-ypt and (Ireece. True, that was
an nnAvritten book ; but it existed all the same, writ large in

the traditions and practice of those peoples. Has it even

now ceased to exist ? Or may we not find fragments of the

ancient lore still extant among the primitive races of mankind,

wherewith to reconstruct in some degree the ancient pages ?

The Kafirs of South Africa, upon the arrival of the white

man among them, were, I am convinced, in virtually the same
state of life and knowledge as they must have been in the days

when the ancient Egyptians first appeared on the Nile. This"

was a state of life so primitive of its kind that it scarcely

permitted any further reduction to a simpler standard, at any

rate for anything calling itself a human being.

The Kafii^'s dwelling, merely a rough binding-together of

twigs and grass, marked only one step in advance of the cave-

dwellers. His single weapon, an indifferently made stabbing-

instrument, consisting of a crude iron blade affixed to the end

of a stick, indicated only the first emergence from the Stone

Age. His dress, of a single strip of skin covering the

pudenda, with absolutely no knowledge of any kind of clotli,

was the simplest advance on the fig-leaf.

His acquaintance with only two, or at most three, species

of edible cereal [amaBele or Sorghum caf rorum, uNi/aicoti

or ? Penicillaria spicata, and nPoIco or Eleusine cora-
cana—the maize-plant having been introduced in compara-

tively recent times by the Portuguese), with not more than

half-a-dozen varieties of other cultivated vegetable food, and
all prepared for eating by the merest process of water-boiling,

exhibited a culinary art of the most rudimentary description.

His pottery was almost identical with that in vogue in north

Africa in the very earliest period of Egyptian history.

This is how we found him two centuries back, and how,

for the most part, he still remains. Have we any reason to

believe he was more advanced than this 6000 years ago—he

could scarcely have been less ? There seems every reason to

believe that he was just where he is. Why, then, should we
sujDpose that he has made any considerable progress in his
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knowledge and treatment of disease ? A study of these latter

as existent to-day will no doubt present us with a very fair

picture of how they must have been before Imhotpou and

^sculapins became gods.

(2) The GtEnekal Status and Initiation of the Medicine-

man.

Compared with the sleek and imposing personality of the

chief the medicine-man presents quite a mean appearance,

though picturesque and awesome withal. Along with the

chief he shares the greatest power in the savage tribe—not,

it is true, the power of supreme authority, but a power over

life and death not less effective and real, though hidden and
mysterious. His well-wrinkled features bear the unmistakable

stamp of a thinking mind, and his intelligent eye has that

flash of deep cunning so well suited to one who has so often

been the accomplice, behind the scenes, to sinister deeds.

His lean, wiry frame betokens a life of toilsome, if well-

rewarded, activity rather than of luxury and ' repose—an

activity consisting mainly in constant arduous journeyings

throughout the land, and frequently even into the foreign

lands of adjoining tribes.

Out in the full panoply of a professional progress, his body

is betrimmed with a medley of the most fantastic trappings.

A plume of feathers waves above his head-ring, and a circlet

of lion-claws surrounds his neck. Various cow-tails dangle

from his arms and chest, supplementing the square strip of

leopard-skin and the bundle of genet-tails that cover his

nakedness behind and before. Numerous bunches of goat-

horns, blackened with the smoke of his hut, and sundry small

grass-woven baskets and bundles of rag-packages, brown with

dirt, containing his strange assortment of drugs and charms,

are strung from every point of vantage about neck, shoulders

and body, A long pouch, holding his snufP-box, and made
from the whole skin of an unborn calf, dangles from his left
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hand, and in the other he carries his long walking-staff or a

couple of stout sticks.

Thus, silently followed by his menial, bearing on his head

his master's roll of sleeping-mats, blanket, smoke-horn and

head-rest, the Zulu medicine-man goes forth to conqu.er death

—or to administer it.

The high dignity and diploma of medicine-man is open to

all who may have the wealth and inclination to seek it.

Lack of ambition and individual initiative is a chief charac-

teristic of the African nature, and accounts for the utter

absence of young men launching out on independent projects

of their own. But should one perchance be so precocious as

to aspire to the medicine-man's estate, he must fii-st of all

undergo a long period of initiation. He enters the service

of some doctor of repute as his imPak(itha or assistant. His

business is to act as the messenger, the herb-gatherer and

general help of his master in professional matters, accompany-

ing him on all his excursions as medicine-bearer, and picking

up by observation and instruction whatever of knowledge

and skill he can. In an irregular way this kind of study may
continue for years, until at length the tyro feels that he i-s

capable of dealing with a good many ailments on his own

account, pays his master the required fee of two or three

head of cattle, and betakes himself to his own home, where

he soon surrounds himself with a comfortable practice. He
constantly adds to his store of knowledge by consultation and

the mutual exchange of remedies with neighbouring doctors,

until, after perhaps twenty years or more, he has picked up

all there is worth knowing in the Kafir pharmacopoeia and

Kafir pathology.

But all this is the rare and exceptional course. As a

matter of fact, the medical profession is with the Zulus

hereditary, one of the medicine-man's sons being compulsorily

introduced by him into the trade, as his assistant, during life,

and inheriting his legacy of bags and bundles of medicine

after his death.
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(3) Origin of the Zulu Name i-nyanga—Medicine-man.

The Kafirs call their medicine man, in Zulu, an i-nyanga,

and in Xosa, an i-nyangi (although in the latter language a

totally different term, viz. i-gqira, is in more common use

nowadays, probably derived from the Hottentot : c f . Nama-
Hot. gqeira, pertaining to Avitchery, from gqei-di, bewitch,

from gqei, belch. Note here the universal habit among witch-

doctors, Zulu included, of inaugurating their spiritualistic

seances with an inevitable prelude of belching).

Whether or not there may be any kinship between the

Kafir roots indicated above and the constantly recurring

element, ag, ga, or gi in the Aryan languages, e. g. Skr. gir,

speech; Pers. mag, priest; Gr, magos, wizard; L. angnr,

soothsaj^er ; gar-rire, chatter ; Eng. mag, chatter, and the

like, I leave to the philologists to decide. Certainly a

remarkably similar element, viz. anga, in the sense of "wizard"

or " medicine-man " is very prevalent in the present-day

vocabulary of the nasalising Bantu tribes of Africa, and was

no doubt equally so in the archaic speech of pre-Egyptian

times.

Thus we find m-ganga (doctor) in the Swahili opposite

Zanzibar, and the same in Kaguru of Sagaraland. The

Nyamnyam, of the Nuba-Fula group, have n-zanga (doctor)

and icu-ivanga (medicine).^ Passing' to the Hausa, of the

Negro group, between Lake Tshad and the Niger, we have

magani (medicine) and maimagani (doctor). In the Dualla

of the Cameroons, Inv-anga means " medicine ''
; and in the

Pongwe or Gaboon language u-ganga appears as " doctor."

Moving southward along the western coast, we meet with

n-ganga (doctor) both in the Congo and Angola speech.

Still southward of these, at the south-western extremity of

the Bantu field, the Herero has on-ganga (doctor). Keturn-

ing across the continent, we find n-gal-a (doctor) among the

' In regard to some of the examples here given, the wi-itei' is not

prepared to vouch for the absolute acciu-acy of the division, as here

indicated, of the prefixes from their roots.
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Sutos; in-gaiiga (doctor) in Maslionaland ; the same again

among the Tongas seaward of the A/'ictoria Falls ; and we
complete the circuit with un-gaiiga (doctor) among the Nkonde
north of Lake Nyasa.

(4) The Medicine-man and Witch-doctok Compaked.

Among most primitive peoples the medicine-man, the priest

and the diviner was, and still generally is, one and the same

individual, following the one indivisible trade. All powers

and functions that possessed about them anj^thing of the

mysterious and uncanny, whether they were employed to

eradicate disease or to reveal hidden doings, to bestow good

fortune or to charm away the bad, were to the savage mind

so identical in their natui-e as to be most properly combined

in the same profession and same professional— they were but

varied manifestations of the one same power.

The African medicine-man (so called by Europeans), may

therefore very possibly be the direct descendant of the ab-

original " pi'iest " who worked at once moon, medicine and

magic. With the Kafirs, however, both Zulu and Xosa, the

office has, throughout all historical time (i. e. at any rate

since the advent of the white man) been divided.

The Zulu medicine-man is a personage totally distinct

from the Zulu diviner or so-called witch-doctor. Even so,

the two professions do still considerably overlap, the medical

man dealing very largely in magic and charms, and conversely

the witch-doctor possessing an extensive acquaintance with

disease and curative herbs, although his office is rather to

indicate than to actually administer. Both are commonly

called an i-nyanga, though the .medicine-man is sometimes

distinguished as the i-nyanga yol-irclicpha (the doctor for

curing), and the Avitch-doctor as the i-vyanga yolxuhhula (the

doctor for divining).

This latter has the further titles, solely confined to his own

class, of nm-ngovia (apparently originally meaning " the

drumming-one'^—c f . Swahili, Ganda, etc., m-goraa, drum;
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Kiknyu, n-c/oma, temporary madness), and isa-nttui (the

sineller-out—probably from a now obsolete Zulu word nuhisa,

abbrev. form nnnd meaning to "help to smell out"), and so

called from their practices respectively of drununing- or beat-

ing on a hide, or perhaps originally on a drum, during certain

ceremonies, and of " smelling out " all manner of secret evil

and the workers thereof.

(5) The Nature of Native Medical Practice.

If we examine the Kafir doctor's pathological knowledge

we find it mostly amounts to nil. His entire acquaintance

with the structure of the human body is drawn from its

analogy with the anatomy of the beasts, with whose bodily

structure he is, indeed, remarkably familiar. You could put

to him few questions as to the placing of the bones and the

various organs in the body of an ox, pig, or monkey that

wovild considerably embarrass him. He could tell you some-

thing, at any rate, about the form and appearance in health

and disease of the respiratory, digestive, and circulatory

organs ; l)ut the whole nervous system, save the bare existence

of the brain and spinal cord, is to him a perfect blank. He
possesses no name for nerves and knows naught of their exis-

tence.. A similar state of ignorance reigns throughout the whole

domain of physiology. He could not even give a school-boy

explanation of the functions of any one of the principal organs.

He knows that the blood " runs " through the body, but he is

not aware of any connection between the circulation of the

blood and the beating of the heart.

Despite the fact that the Kafir doctor is so uninformed as

to the causes and nature of diseases, he is conversant enough

with their symptoms. Indeed, to him the symptoms are the

disease, and the great rule of his pathology is : As many sym-

ptoms, so many diseases. A person might be suifering with an

unhealthy liver and so be afflicted with pain in the right

shoulder. The latter would be regarded as a separate com-

plaint and called inBhoho, while the former (or liver symptoms)
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would be called isiBindi. In a case of paraplegia you may

find the doctor vigorously carving rows of incisions about tlie

paralysed loAver limbs and rubbing therein fiercely irritating

powders, which might well be expected to stimulate any cripple

to almost superhuman activity ; but he is all the time quite

innocent of the fact that the evil is not there at all, but away

at the other end, in the brain.

The method of the native doctor, then, in fighting disease

is to deliver a fierce frontal attack against each symptom

individually, which, as we may readily imagine, to one so

innocent of the nature, strength, and position of the enemy,

must often result disastrously. A patient down Avith severe

dysentery, that will tolerate no checking, he Avill proceed to

drench at once from above and below with a combination of

the most drastic astringents varied with a dose of the most

drastic purgatives.

In spite of such blind empiricism it cannot be denied that the

native doctor does sometimes work a cure, sometimes quite a

startling cure, where the efforts of European physicians have

proved utterly unavailing. Remedies he has, as we shall see,

without number, and some of them truly helpful, suited to

every ill—physical, mental, moral and social—that man is heir

to. Frequently it is to these we may attribute his success
;

but not so in those phenomenal cases above referred to.

In the opinion of the writer the secret of many Kafir cures,

and, it may be added, of many Kafir ailments, is not in the

action of matter on matter, of drug on flesh, V)ut in those occult

regions where mind works on mind and mind on flesh.

It is not the quack's innocent mixture of tap-water and

burnt sugar that drives out the malady, but that powerful

battery of mental forces—confidence, imagination and will

—

hitherto inert within the patient's own self, and which the

quack has so cunningly, and in the case of Kafir doctors,

perhaps quite unconsciously, excited to activity by his

convincing volubility and inspiriting methods. We often say

the native is favoured with remarkable recuperative powers.

Are these attributable solely to a more robust physical system.
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and not rather, and in a very large deg-ree, to his possession

of a mind working in aiore perfect harmon}' with the require-

ments of the body '<!

A native cannot understand disease in any plant or animal

as being" in accordance with the natural order of its destiny.

The only manner of death that is at all comprehensible to

him is that of senile decay—when a thing has run its allotted

course and expended its powers and sinks serenely back once

more into the lap of Mother Earth. Of the aged who pass away

in this "natural" way the native never says that "they have

died" {ha-file), but simply "they have gone home" {ha-godn-

kile). Where is the reasonableness in a thing withering away

in the very prime of its existence ? Obviously this can only

be brought about by some pernicious influence interfering

from without. He has fixed on only two such external agents

of harm—malice and magic—as best suggesting themselves to

his own innate suspiciousness of character. He is convinced

that fully 90 per cent, of those who die " prematurely

"

have been done away with by the malice of their neighbours,

(lenerally speaking, the only form of contractible disease for

which an umThakatlii * is not held to be responsible is that

heterogeneous agglomeration of ailments Avhich he combines

under the generic term umKhuhlnne, which may be roughly

described as " fevers," and which he is satisfied are somehow

conveyed through the medium of the air.

The result of all this is to produce a medical science very

unlike our own. The Kafir doctor is not only called upon

to combat diseases already actually in the system, but he has

also to combat the machinations and black arts of the venejici

of his race by charms and counter-magic. As we elscAvhere

observe^ medicine and magic among primitive peoples always

proceed together. They are one science, one art ; and to the

primitive mind both are equally feasible, equally natural.

In their view it makes no greater demand on reason to

believe that a piece of vegetable root tied round the neck

' umThaJcathi descriljes in Z^ll^^ a person given to the secret killing

off of others.
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can preserve a man from impending evil (say of getting

wounded in battle), than that it can save him fi-om its effects

after it has actually befallen him. In fact the accomplish-

ment of the former feat would appear to involve less difficulty

than the latter. It is obviously just as reasonable to expect

Nature to have provided antidotes against the secret mal-

practices of brother-man as against the mischief worked in

human beings by those much more abstruse forces causing

disease and death. The office of the medicine-man tlius

requires him to administer magic and charms as often as

health-giving drugs. He would stand aghast at the magni-

tude of your ignorance if you were bold enough to ridicule

his ability to confound the knavery of the nin'lliahathi by

plentifully sprinkling InTelezi-inedacme about the kraal, or to

ward off the lightning by erecting a medicated stone in its

vicinity.

But while he assumes the ])o\ver of being able to ward off'

and fortify against all manner of possible corporal and

physical evils, he knows too how to induce them ; and the

proneness of human nature to work evil, especially for

gain, being well recognised by the Kafirs, the most skilled

medicine-man is with them invariably suspected of being also

the greatest umThnkathi.

(6) The Native Medicines,

Crawling into the doctor's hut we may find him in the act

of making up a prescription, for he is his own chemist.

Squatting alone on the floor on the right side of the hut, a

vast array of small objects, of all shapes, all colours, all

characters, lies spread out in an orderly fashion before and

about him. From time to time, after a thoughtful survey, he

picks up one or other of the curious objects, pares off a few

tiny slices, or drops a few particles on to the rag-patch out-

stretched before him, until a small heap has been accumulated,

perhaps half a tea-spoonful or so, sufficient for one or more

doses according to the strength of the ingredients.
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There are baked insects and dried reptiles; the dung of

lions in powders and the fat of the water-sprite in bottles
;

the shrivelled flesh of the white man and the hardened menses

of the baboon ; an incongruous assortment of oddities

—

Spanish-fly powder, asbestos, glass prisms, washing-soda, flint,

spa, crystal, coral, rare geological specimens of every descrip-

tion ; skins and bones of every conceivable animal, and

hundreds of barks, roots, berries and leaves—in a word,

choice selections innumerable and wonderful, medicinal and

magical, useful, harmful, and inert, from the whole range of

mineral, vegetable, and animal kingdoms, terrestrial and

marine.

There are amaKhnhalo, to be eaten for self-fortification

against evil ; and itniKhan(h), to be set for destroying the

power in others. There are imBliultlo, to be laid on the

enemy's, path, that, in passing, a fatal disease may befall him
;

and iziuTelezi, for sprinkling about the kraal to ward off

the lightning or discomfit the umThahatJvi in his impious

endeavours; izimPundu, for confusing him when in the act,

and iziuGqunda, for "taking the edge off" the act when

accomplished.

There are imiTht ettmyama, " black medicines," so called

from their colour or the colour of their decoction, generally

drastic in their nature, and, from their potency, the first to

be administered to the patient for the energetic expulsion of

the evil afflicting him.

There are imiTlii evihlojiJtf, "white medicines," also so

called from their colour, to be administered subsequently to

the black, as a kind of tonic or sedative, to work off the

effects of the latter and to restore the patient once more to a

state of complete healthfuliiess.

And there are amaKJiamhhi, "green medicines"—herbs

and roots freshly culled from the veld—the largest and most

useful class of all.

I have actually registered, in the pages of my Zulu-English

Dictionary, some 777 different plants, and in the case of 225

of these (apart from the charms) some medicinal use or
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property is indicated. A valuable and exliaustive account

of about 150 South African medicinal plants, as nsed by the

Xosa and Fing'o Kafirs in the Cape Colony, has already been

supplied by Mr. Andrew Smith, M.A., in his book entitled

' A Contribution to South African Materia Medica,' and

the names of 240 other such, mentioned in this ai'ticle as

in use among the Zulus, will indicate to medical botanists

where their future investigations might be most profitably

])ursued.

It is a curious thing that so many of our health -giving

plants, should, at the same time, be capable of killing, and

the Kafir pharmacopceia is as abundant in such poisons as is

our own. For the benefit of such as desire to be warned, I

should say all of the following should be labelled at any rate

as dangerous, many of them being most certainly fatally

poisonous, and that, with some constitutions, even in minute

quantities. It must be recollected, however, that every part

of a plant is not always equally poisonous ; that the noxious

properties are not at all seasons equally great, and that they

may at times be completely removed or neutralised by the

method of medicinal preparation. There are the i(Qu-engu or

[NY iLozane (Tephrosia macropoda and T. diffusa),

iNcohiha (Gromphocarpus sp.), iniFnlioa (Ophiocaulon

gummifera), imPila (Callilepsis laureola), uMahedeni

(Phytolacca aby ssinica), inGcolo, inGcino (Scilla rigidi-

folia), ILahatliel-a (Hy poxis latif olia), w^iTor/i/e (Hypoxis

sp.), umZilanyoni bush or (iV) iiMinya, uMalusi, inTlmi-

(jftnyemhJie (Acocanthera thunbergii), the graminaceous

iuDIolotJii, umDlandlasi, uLovivane, uNtlanyofhi, mnaNgve,

iimDlphe (Synadenium arborescens), inKtca (Dioscorea

i-upicola),- uDlutshana (Aster asper), iDunyamird or

' The sign (N) indicates a Natal name, as distinct from that in nse in

Zululand.

- This plant Ijelongs botanically to the yam group. Tliongh its large

tubers ai-e said to cause a roving madness if eaten raw, the Zulus have

discovered that, vrhen boiled, they furnish quite a harmless food in

times of famine.
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(N) isiZimane (Euclea natalensis), iimSlatholana

(Turraja obtusif olia), umKhuhlu (Trichilia emetica),

IHlulelemamhha, u(jrohandhloim (Secamone gerrardi), u-

Qhume (Hippobromns flatus), uSiikumbhili (Hypericum
ietliiopicum), iiSolo or Flat-crown (Albizzia fastigiata),

uThangazana (Cucumishirsutus), uMahlahehnfeni (Croton
gratissimuTn), umZilanyoni (Croton sylvaticum), isi-

Ndlyandiya (B e r s am a 1 n c e n s) , and many others.

(7) The Preparation of Medicines and General Treatment.

Native methods of preparing medicines are much like our

own, though, of course, accomplished in a much cruder

manner. There are cold infusions [isiChonco), made by

pouring a requisite amount of cold water upon a certain

quantity of pounded or chopped herb, bark or root ; hot

infusions {imFudumezelo)
,

prepared like tea, wherein the

medicine is steeped in hot or boiling water; decoctions

{imPeJi'o), in which it, as a rule, is slightly simmered, though

also sometimes thoroughly boiled ; and powders, in which

the remedy is air-dried or roasted on a pan and subsequently

pulverised, or is even burnt to ashes.

The methods of treatment are likewise, in a similarly rude

manner, akin to our own. The natives are strong advocates

of blood-letting, and they have their Avay of cupping, in

which a hollow cow's horn is held firmly over incisions cut in

the flesh, and a vacuum is created by another person with-

drawing the internal air by the mouth and so allowing the

blood to flow.

They use poultices made of bruised vegetable substances

and applied warm or cold ; and lotions, in which the liquid

extract of the medicine is used for dropping into or pouring

upon the afl^ected part.

They have vegetable, animal and earthy ointments, con-

sisting of clays, ashes and bruised pastes, to be smeared on

the body.
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One of their commonest modes of curing local pains is by

rubbing- powdered medicine into incisions made on the spot.

They have their vapour-baths, in which the patient,

crouching over a boiling pot, is enclosed, along with the

latter, within the ample embrace of a large skin or blanket

;

and their sweating-baths, similarh' administered; or else a

roomy pit, with a narrow entrance-hole, is dug in the earth,

a large fire lighted therein, and the ashes having been

extracted, the patient is required to enter and enjoy a rude

kind of Turkish bath, the entrance-hole being lightly covered

with a blanket or hide to keep out the cold air and keep in

the wann.

The clyster and emetic are special favourites with all

natives. I suppose they resort to this means of treatment

more than to any other, even than to actual dosing. Practi-

cally all those common attacks of passing indisposition to

which one is periodically liable, as well as most of the more

important febrile complaints, are ascribed by them to the

bile {iNyonyo), and their first step is to clear the excess of

this fluid out of the system by one or other, or both, of the

above methods.

(8) Physical and Constitutional Traits of the Native,

The Zulu in his native state is one of the finest physical

types of mankind. Both height and chest measurements are,

I believe, above the average of most European races. A
feature typical of the pure Zulu is the massive thigh and calf,

and the great development of these parts is no doubt largely

due to the amount of foot-exercise he is accustomed to do.

The wrist is another exceptionally strong part of his anatomy,

due to his propensity for stick-fencing and fighting. In the

women, besides an extraordinary breadth of hip, Ave notice a

strength and size of neck quite abnormal to their sex, and

caused by their having habituated themselves from early

childhood to carrying heavy weights upon the head.

Anterior to the white man's invasion, there is reason to
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believe that the Zulu race was singularly long-lived, and free

from disease, but endemic and epidemic fevers, especially

malaria and dysentery, were periodically prevalent, and

demanded a heavy toll at every outbreak, owing to the

intimate social habits of the natives. These it was that he

regarded as pre-eminently the natural diseases, not caused by

human malice or magic ; and he grouped them all indiscri-

minately together under the one generic name uinKhnhlane.

Whether typhus and typhoid existed is problematical, as even

now, among the country Kafirs, they are seldom, if ever, met

with. Constitutional and organic diseases—consumption,

rheumatism, kidney, bladder and uterine complaints—were

all there prior to the advent of the European ; but they wei-e

markedly rarer than with us, and on account of this rarity

were unnamed and only hazily recognised, and were attri-

buted, not to natural causes, but solely to malicious and

magical origin. Leprosy and the venereal diseases were

absolutely unknown, and so were probably also scarlatina

and whooping-cough, while smallpox, from the absence of

pock-marked faces, must have been extremely uncommon,^

notwithstanding that pock-marked features are quite remark-

ably numerous among the neighbouring Tonga tribes to the

northward—tribes for several centuries in close contact with

Arabs ancjl Portuguese.

Under the altered conditions of the present day, when the

native is removed from the open air of the veld into the

vitiated atmosphere and congested dwellings of European

towns, this immunity from disease bids fair to cease.

The black races would appear to be unusually susceptible

to new diseases, though hardened enough to the old. Yet at

the same time they possess a larger share than we of animal

vitality and recuperative energy. But whether these innate

powers of resistance will prove stronger than the enemy

attacking them remains for longer experience to show.

' The epidemic of small-pox during Mpande's reign was regarded liy

tlie natives as quite an unprecedented event.
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(9) Treatment of Diseases.

S c I' o f u 1 a

.

Tliere was, however, one ailment—rather a constitutional

taint than specific disease—which was from the beginning',

and still is, particulai'ly rife among them, presenting, I su])-

pose, their national physical weakness. It is scrofula, called

by them umZiinhJi'omnhi (bad flesh) or nmChohnlxo (the

breaking-up or breaking-out disease). It is hereditary, and

there are few families without it. It may have originated in

the tribe by something harmful in their mode of life, perhaps

chronic stomach derangement owing to improper and indi-

gestible food, less probably impure air or Avant of exercise.

It is, perhaps, the explanation of their extreme impressible-

ness to the infection of new diseases, as well as of the strange

fact that, despite their robustness of nature, they are neverthe-

less much more frequently down with indisposition than the

European.

It shows itself in the usual glandular swellings, erratic

tumours, periodical outbreaks of refractory sores, impotency,

tendency to persistent, though apparently not very harmful,

chest complaints, peculiar and indefinite internal disorders.

It follows the orthodox rule of scrofula, in that it is mostly to

be looked for at once among the extremely dense-headed and

the precociously intelligent ; among the coarse-featured,

wrinkle-faced, generally deep-black, and most repulsively

ugly of the Zulu people, and among those of markedly deli-

cate, finely-foi'med features, generally of a fair complexion,

the beautiful of their race. It is as prevalent in the royal

family as among the poorer classes of Zululand. I believe

the disease is gradually being eradicated, probably owing to

better food, among the younger generations in Natal.

It is possible that the disposition to extreme obesity in the

Zulu royal house is in some Avay attributable to this blood-

taint. Both Mkungo, still living, and his father. King

Mpande, are, or were, so hugely fat as to be utterly incapable

of walking or even of leaving their hut or chair.
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A constant warfare is kept up against tlie universal enemy.
It is treated rather douiestically than professionally. Abun-
dant herbal remedies are in use, all commonly known to the

fathers and mothers of families. The plan is to administer

an imBhh.a or combined decoction of several blood-purifying-

drugs. Take the roots of the bitter herbs IThethe (Poly gal a
oppositif olia)^ and nMatJuinjana (? Raphionacme sp.).

of each a small bunch, such as can be easily grasped by the

single hand ; the bulbous roots of the nmBuze (Natal lily) and
'liMatliunga (Cyrtanthus obliquus) ; the bark of a foot's

length of the stout root of the umNungivane (Knobwood,
Xanthoxylon capense), IQwaningi (Cap par is corym-
bifera), umHlmnbhamanzi (Rauwolfia natalensis), and
isiZtinaiie (the iDnnganmzl of Zululand, Euclea natal-
ensis). Break up the ingredients by chopping or pounding-,

and boil all together for a few minutes in a small quantity of

water. When cool, take a dessert or table-spoonful of the

decoction once every morning and evening until relieved.

The relief will come, in that the impurities in the blood will

be expelled chiefly through the skin and also through the

secretions. Immediately before the treatment the body is

stimulated to healthy activity by the patient, completely

enshrouded in a large blanket, sitting bent over the boiling

decoction-pot, and this induces a profuse perspiration. As a

result of the medicine, tumours, quickly going on to suppura-

tion, form in any part of the body; or, should they have been

present already, will now rapidly be brought to a head.

This latter can also be accelerated by the poulticing of the

' It must 1)6 remembered that this article is intended to be simply an

ethnological study of the Zulu people from the medical standpoint.

The methods of treating disease here described are not thereby recom-

mended for adoption by European persons. However, the medical

plants eiuimerated. some of which ai-e undoubtedly good, others as

certainly poisonous, are seriously offered to progressive medical science

for analysis and perhaps even cautious experimental application. Grate-

ful recognition is here due to J. Medley Wood, Esq., F.L.S., Director of

the Botanical Gardens, Durban, for the very generous assistance given

in the identification of most of the indigenous plants herein referred to.

VOL. 2, PART 1 . 2
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swellings with iYoli (Stramonium) leaves. The leaves of the

umThomhho (Cissampelos torulosa) runner are used for

the same purpose. From time to time a clyster, consisting of

one large cupful of the decoction, may be administered.

Though other plants are used in the Cape Colony— the

u JiiBangandlala, or, siSi there called, umBangandlela (Hetero-

morpha arborescens), for instance—the method of treat-

ment of the Xosa doctors is almost identical with that above

given, and the effect of their remedies, though the plants are

different, is said to be the same. Of the plants used by the

Zulus, the iThetlie} uMathanjana, nMafhnnga, are probably

really good medicines. Others, like the isiZimane, are to be used

cautiously, as probably powerfully poisonous. The iTliondo

climber is also used for the relief of the chest symptoms of

scrofula, and the imFuzane herb for those of the stomach.

Intestinal Parasites.

IJxJiavibhi.

There is a complaint comparatively common among the

Kafirs of these parts which seems to be unknown to medical

science. It appears to be caused by an intestinal parasite

called by the Zulus iKIiamhhi (sometimes iQhotJio or iBhun-

gane). This is an imago of a beetle measuring from a quarter

to half an inch in length, with greenish-black elytra. The

beetle is almost identical in appearance with the dung-beetle

found in fresh cow-dung.

Specimens of the beetle were obtained by me in June, 1 903,

at first hand from a sick native girl in my charge in Zululand,

who had been passing them periodically in as many as a

dozen or more at a single evacuation throughout a period of

ten years or more. The specimens were submitted to Dr.

Warren, Director of the Natal Museiim at Maritzburg, and they

were passed on by him to Dr. L. Peringue}'', the well-known

> An allied plant of the same genus as the iThetlie, viz. the Poly gala
senega, has a place in the British Pharmacopceia as a valuable stimu-

lating expectorant for chronic chest ailments.



ZULU MEDIC'IXE AND MEDICIXE-MEN. 19

coleopterist at Cape Town. All the iiiformati(3n that these

gentlemen could impart was that the insects appeared to be a

species of an ordinary dung-beetle (Ap ho dins margin i-

collis Har.).

An old Zulu doctor declared to me that he was w^ell

acquainted with three diiferent varieties or species of the human
parasite : one, the commoner greenish-black ; another, which

he called " white " fi-om its having a white mark on the back

;

and a third of a dark brown colour, with faintly defined spots

about the thorax and sides.

Tlie symptoms, as far as my experience goes, seem to be of

the nature of intense nervous irritation, similar to that some-

times attributed to worms—-gnawing pains, fits and, as the

natives assert, and, I think, with some probability, also

madness.

The natives attach to these parasites many fanciful ideas; for

instance, after the expulsion of the beetles from the bowels

they must be immediately killed lest they take to flight, in

which case dire calamity w^ould result, their host following

suit, himself " flyii^g " about the veld and hills mad.

The strangest circumstance connected with the iKhamhhi is

the assertion, universally made by the natives, that it exists

alive in the imago condition in the host. One covdd under-

stand the larva3 of a beetle existing in the human intestine,

just as the larvas of certain flies have been occasionally found,

but for the whole metamorphosis to take place in the intestine

requires strong evidence in order to be believed.

In weighing the evidence it should be remembered that it is

an indispensable formality in the treatment of the iKhamhhi

that the stools be passed, never on the grass or in the bush, but

only either into a broken pot or upon a specially cleared gravelly

space, for it is imperative on the patient that he immediately kill

the beetle on expulsion. If it is preferred to regard the native

story as a delusion it is difficult to explain why the beetles are

only found after certain specifics have Ijeen administered to

the sick person.

It was desired that the larva? of the beetle might be found
;
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and certain living grubs, passed by tlie Zulu girl above-

mentioned, were sent to Dr. Warren for identification, in the

hope that they might prove to be such. The grubs, however,

were those of a fly (Sarcophaga sp.), and the beetle-gi-ub

is still to be found.

The native not only affirms the presence of these beetles in

the human intestines, but he is also well provided with

remedies for their expulsion, and can invariably produce them

for your satisfaction by the administration of those remedies.

Clenerally a mixture of several herbs is made, each bringing

its own quota of effectiveness. The roots of the familiar

tambootie-grass or isiQnnga (Andropogon marginatus),

of the iuKomfe enknla (Hypoxis sp.), and of the shrub

nmKhwangu was^euiaheni, together Avith the leaves of the

nmNuJcavihhiha (Clausena insequalis), of the umQaqongo

(Clerodendron glabrum), of the iPhahla (Brachylfena

discolor), of the nmNi/amatlii (Ekebergia meyeri), of

the umNnngwane (Xanthoxylon capense), and of the

inKuzwa bush, a small handful of each, are pounded and

infused like tea. A cupful of the infusion is drunk when
cool, the dose acting as a parasiticide and purgative. A
clyster of the root-bark of the umDakcme (Apodytes
dimidiata) and of the wiiNnng wane, together with any of

the leaves as above, boiled and administered when slightly

warm, one cupful on the first occasion, increased to two or

three on a repetition,^ is also employed with effect, which

would seem to indicate that the beetles lodge themselves

chiefly in the large intestine. Other remedies are the

'H)ii8olxOso]io[^t\\\\\\-A conyzoides) and the /•'-{T/ie/p/o (Aster

erigeroides) j of the latter a hot infusion is made with a

double handful of the leaves and about two cupfuls of water,

to be administered as a clyster.

Most people have read of the popular amulets of the ancient

p]gyptians called scarabs. I am not aware that it has been

in any way finally determined that the myth of the scarab, as

' The quantities indicated in this ai-ticle are siich as ai-e administered

to a native adnlt.
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it existed in the religion of tlie ancient Egyptians, was some-

thing primarily invented and imported into Africa by them,

and was not rather an indigenous superstition appro})riated

by them from the black races they displaced upon their first

arrival on the Nile. If the latter were the case, and the

Egyptians adopted the African belief in the human beetle-

parasite—but without contracting the disease, and, therefore,

ignorant of the exact character of the parasite—we should

not b.e surprised at their transferring the whole niyth along

with the magic connected with it to the only dung-beetle

they knew, viz. the connnon tumble-dung-beetle of the paths

(Scaraba3us sacer). The Egyptian name for the scarab

was the same as that of one of the four great cosmic gods,

viz. Kheper, meaning "he who rolls," "to be," "to come

into being"; and there is certainly some philological resem-

blance between this woi-d and the Zulu word IKhainhhi for

the human parasite.

Egyptologists (see Budge, ' Egyptian Magic,' p. 38) tell us

that the beetle was named Kheper on account of its rolling

propensities, comparing it with the sun, which rolls day by day

across the heavens. Is it not quite as likely that it was so

named because of its strange habit of suddenly emerging

fully Hedged from the bowels of a human being, and without

any apparent previous entry therein ? It would suggest the

thought of " coming into being," of " self-creation."

Ko and- worms—As car ids.

Tlie bulbs of the plant InJoho, taken even in the raw state,

are very effective. I have known two dozen of these worms

to be expelled from one adult who had taken two of these

bulbous roots, each one and a half inches in diameter. The

roots were pounded very finely and boiled in meat broth.

T a p e - w o rm

.

Despite our world-wide experience we have been able to

bring the native no more powerful expellent of tape-worms
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than the extract of male fern (N. filix-mas). Yet the Zulu

doctor had in use a numljer of indigenous species of this

Nephrodium (N. filix-mas, N. athamanticum, etc.),

generically called by him iNhoniankoma,?b'& his principal specific

for tape-worm from time immemorial. He was probably aware

of their vermifugal powers long before we were. Of course

his cure, being administered only in the raw state, in the form

of the dry and powdered root (a level dessert-spoonful to the

dose), proves much less efficient than the concentrated extrac-t

of our druggists.

Other native vermifuges are the uMahlahathihevh, of whose

small roots a handful is thoroughly pounded into a paste and

eaten in a cupful of thin Kafir-corn porridge, a full meal of

this latter being taken immediately after to assist the action.

Others eat raw a good quantity of the leaves or black berries

of the iBMnini bush (Emboli a kraussii). Both of these

plants are specifics for tape- and round-worms alike. For the

tape-worm alone, besides the above, we have the roots of the

iDololenhonyane (Rumex ecklonianus), and of the uiit-

Nuhamhhiha (Glaus en a ina3qualis), and the leaves of

uMdkhuthula (Agrimonia eupatoria) shrub, of which a

handful are thoroughly pounded and drunk in a little cold

water.

Round- and thread-worms are expelled also by the leaves

of the umQaqongo (Clerodendron glabrum), or by a

couple of tablespoonfuls of the ripe berries of the uMaguqu

(Maes a sp.) dried and ground. This latter belonging to the

same botanical group as the /i^/rnrnr/ above, it is probable that

this class of plant really has some vermifugal powers.

The umQalotlii (Strychnos henningsii) and the uHlnm-

hhihloshane (Gerbera kraussii) and the iNccoiui (Othonna
natalensis) are described as worm-cures, but it is just as

possible (though not proven) that their action is simply an

alleviation of the flatulence and other stomach pains due to

indigestion, and erroneously attributed by the natives to

worms. Of the nHlamhhiJiloshanf, ahont ten leaves are taken,

pounded, and mixed with a cupful of water, which is drunk.
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The imPila (Callilepis la areola) is sometimes used by

reckless natives as a vermifuge, a piece of the root, one inch

cube, being boiled in a cupful of water and drunk. Inas-

much as this plant has proved fatal to human beings, there

seems no reason to doubt its powers on worms, which it would

probably first poison and then expel with the purging.

An occasional, though somewhat rare, complaint among the

natives is called inTluiahha, which seems to be due to tape-

worm cysticerci, infesting mostly the back and the region of

the knees. The cure is in their extraction by the knife. The

term inTlumhha is likewise sometimes applied to ophthalmic

granulations (perhaps of trachoma), which are said to be

"extracted" in a similar fashion.

Stomach and Intestinal Complaints.

I have said that the Kafirs have very hazy ideas, if indeed

any at all, about the liver, kidneys, or stomach proper. A
larffe number of abdominal disorders are therefore treated in

quite an empirical way on the offchance of effecting some

good. For instance, a concoction may be made of a handful

of the leaves (a small quantity being taken of each) of the

islBangamlotha (Ant idesma venosum), the uriiNungwane

(Xantlioxylon capense), the IDlehelendlovu (Trimeria

alnifoTia), the umVuthwamini (Plectronia ventosa), and

i\\Q inKnnzl ov iBheja (Bopusia scab r a), the whole being

pounded and steeped in a couple of pints of cold water, of

which a large cupful is drunk and the remainder taken as an

enema. Or the drastically operating uDlutshaiia (Aster

asper), iXolo or (N.) umKhuIdu (Trichilia emetic a),

iDungamuzi or (N.) isiZimane (Euclea natalensis) and

the umHlatholana (Turra3a obtusif olia), may be prepared

and administered separately, as elsewhere described. When
there is much internal pain in the abdomen, the isiTlielelo

(Aster erigeroides) is prescribed, a double handful of the

tiny leaves being infused in a couple of cupfuls of boiling water

and injected per rectum.
For indigestion the native has some really valuable medi-



24 KEV. ALFEED 'J'. JDv'YAXT.

cines that would, I think, be an ae(|uisitioii to our own

pharmacopoeia. I believe a scientifically ])repared extract

of the nMondi (Chlorocodon whitei), the inDuuo

(Cyperus esculentus) and the H7HH/i(;azi tree would be of

especial value. x\.ll are perfectly harmless plants and not

unpleasant to the palate. Every native fortunate enough to

procure them habitually carries about with him a supply of

one of these drugs. Of the nMoitdl he carries portions of

the root and chews the same whenever the digestion may seel^

relief. The nodulous roots of the /jiPaico and the l)ark of the

uHiHhcazi are nibbled and chewed in the same way. The

inDaico is especially mentioned as a cure for foul breath.

Heartburn is relieved by a decoction of the chopped bark or

root of the umNyainatlii (Ekebergia meyeri), six inches of

whose stout root may be simmered iu three or four pints of

water and taken as an emetic. The roots of the inTonJo

(Argy rolobium marginatum) herb, which are crushed,

infused with a cupful of boiling water and a table-spoonful

drunk from time to time, have the reputation of being helpful

in the case of hiccough arising from stomach disorders. The

roots of the umThente grass (Im ]) e r a t a a r u n d i n a c e a) are a

specific for the same purpose.

A conmion feature of stomach complaints is nausea. 'J'he

native does notattem])t to seek the cause but uses indiscrimin-

ately one or other of several plants. As a fact the nausea Avould

seem to be due to intestinal worms and bile more frecpiently

than to anything else. He may crush the roots of the INcamu

(Othonna natal ensis) herb, and drink the cold water infu-

sion prepared therefrom. This may be effective, because the

plant possesses vermifugal properties. Half an inch square

of the bark of the uiiiQalothi (Strychnos henningsii) tree,

pulverised and drunk in a spoonful of cold water, is used for

the like purpose, and seems to act in the same way, having

the same vermifugal powers. When, however, the nausea

proceeds from biliousness, either the uhuHlungwana (We deli a

natalensis), or the isiNama (Achyranthes avicularis)

cum uMasiycoh) (Osteosperm um nervatum) emetics
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may be relied upon to clear the stomacli of the bile^ if doing

nothing else. A decoction or even cold infusion of the fresh

runners of the hiTi^hiDigii (Moniortlica foetida) or of the

iuTsluuK/ivaiia yehlaflii (Momordica involucrata) creeper

is reported as being very soothing for a squeaniisli stomach,

as is also the preparation of iiiTondo (Argy rolobium mar-

ginatum) tubers described above for hiccough. Should the

sick sensation be attrilmtable to nauseating luediciue, the

uDoiiqaJxithira (Ceratotheca triloba) has already been

indicated.

For general stomach-ache, oftentimes, no doubt, due to

Hatulence, Ave have the iiiDatco, above mentioned, again pre-

scribed. The large, Avhite daisy nHlanihliihlo.shaiie (Gerbera
kraussii) finds its usefulness here. Two or three of its

large leaves are pounded in a couple of tablespoonfuls of cold

water and the Avhole mixture drunk. Or an infusion in boiling-

water of a handful of the leaves of the uNyivaleiii (Cluytia

pule hell a) herb is taken in the same way. The very bitter

uHlonyane or iNyathelo (Vernonia woodii) is said to

possess useful properties as a stoiuachic. The same remark

applies to the iBoza (Moschosma riparia) shrub. Of the

leaves or roots of the wild uSehca (Luff a spha3rica) and of

the uQadolo (Bidens pilosa) or Blackjack Aveed a double-

handful-may be infused Avith a laige cupful of hot Avater and
drunk; or a larger cpiantity of the herbs in a sufficiency of

water may be given as a clyster.

Numerous other plants have a good reputation as remedies

for general stomach disorders and bowel pains. Among them

we may note the umNungtcane (Xanthoxylon capense),

a foot-length of Avhose stout root is dug up, the bark thereof

simmered in three large cupfuls of Avater and given as an

injection; the -uhuHIungicaiia (Wedelia natal en sis) as

already prescribed—although Avomen in child should avoid it,

as this plant is said to bring about abortion ; the bark of the

umNono tree, Avhich is chewed ; the pink-HoAvered iimSol-Ob-ohi

(Ethulia conyzoides); the iridaceous inDaicoluthi em-

Idophe (Belamcanda sp.) ; the vinDhnuUasi climber; the

-''"if X
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bark of tlie umGngndo tree ; the thorny weed inKunznna

(Em ex spinosa) ; and the u7nMhhezi tree, of wliose large soft

root a piece as large as a child's fist is pounded finely and

cooked as porridge, the action being purgative.

The more poAverful purgatives as croton oil, jalap and the

like are much esteemed by the natives. There are at least

two species of Croton indigenous to Natal— Croton
gratis simum and C. sylvaticum. Both are called

uMahlahehufem by the natives, though the last-named-

species is more generally known as ^vmZ^lany<)ni, i. e. the

tree abstained from by birds, owing to its orange- coloured

berries being severely avoided by these latter, to whom they

are said to be fatally poisonous. The valuable medicinal

properties, both as cathartic and as eruptive irritant, of these

crotons are well known to the Zulu doctors, affording once

ag-ain undeniable evidence of the oftentimes accurate know-

ledge and extensive botanical investigations of these people.

When employed as a purgative—generally when severe

abdominal disorder of an indefinite nature is present—

a

piece of the bark, half as large as one's thumb, is pulverised

in half a cupful of milk or broth, and the mixture drunk.

The true jalap plant, of course, does not exist in South

Africa, but there is an allied indigenous plant possessing

similar powers, though, I think, in an inferior degree. This

is the Ipomcea purpurea, a convolvulus-like climber

common in the coast bush. Certain is it that it had no native

name prior to the advent of the white man ; but this alone is not

sufficient proof that its purging powers were not well known.

At the present time it is one of their favourite remedies,

and is universally known as iJalamhhu or iJalmmi (a corrup-

tion of the English word " jalap.") It is the tuberous root

of the Mexican species that is officially used, but of the

Natal species it is the stalks, the roots being merely insignifi-

cant fibres. Another species of Ipomcea is also used as a

purgative for a generally disordered stomach, and its powers

seem to about equal those of the former variety. It is

the iiniKhohha velilaflii (Ipomoea ficifolia), a double
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liandful of whose leaves is bruised in cold water and a cupful

of the mixture drunk.

All species of the Eviclea—the iDungamnzi of Zululand,

or in Natal isiZimane (E. natalensis),. the iDungamnzi of

Natal (male of E. lanceolata), and the nmShel-isane (female

of E. lanceolata)—seem to contain very strong cathartic

})rinciples, if not, indeed, injuriously so, since they are said to

frequently draw blood. The bark is taken from a piece of

the two-inch root, six inches long, and infused with, or even

slightly simmered in, a couple of milk-tins of water. This liquid,

if of the Euclea natalensis, is either drunk, or mixed with

more Avann water, injected per rectmn. There is a tendency

to vomit the medicine, which, however, is restrained. The

effect is that of a powerful cathartic. The prepai-ations

from either variety of the E. lanceolata appear to be

stronger still, and are never taken by the mouth, but only as

enema.

Another drastically purgative veld-herb is the imPila

(Callilepis laureola), but this seems without any doubt

to be a virulent poison. Native doctors invariably mix the

imPila with other remedies, which, perhaps, tend to neutralise

its injurious principle. Half an inch of its root, powdered

and infused in half a tea cupful of warm water, is said to be

incapable of working any harm to an adult. Others take a

handful of the leaves, make a hot infusion Avith two large

cupfuls of water, and inject as clyster. Another very

strong cathartic, demanding great caution in its use, is the

umHlatJiolana (Turra^a obtusifolia). A good handful of

the bark from the roots or trunk, or of the leaves, is thoroughly

pounded and steeped in a pint or so of hot water. Ateacupful

of this is retained, and the rest, along with sufficient extra

warm Avater, injected as a clyster. The portion set aside is

immediately afterAvards drunk mixed in Avarm porridge or

gruel, the result being a complete Avashing out of the boAvels.

An equally strong purgatiA'c is the imFuzane herb, half a tea-

spoonful of Avhose ground root is mixed in a little gruel and

taken gradually in mouthfuls.
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The IXolo or (N.) utnKhiihln (Tricliilia emetica) is a

tree possessing very powerful iiiediciiial properties, ainong-st

others those of a purgative. A piece of the bark, of the

length and breadth of two lingers, is pulverised and mixed

into two teacupfuls of hot water as an enema, in which form

this drug is usually administered. The islThelelo (Aster

erigeroides), with its pinky-white daisy, is also a strong

.purgative, a double handful of the small leaves being steeped

in two cupfuls of boiling water and injected as clyster. The

bulb of the inGudnza is also used, being chopped up,

thoroughly boiled so as to leave a pint of extract, and

administered as tlie previous remedy.

The castor-oil (icmHlalxUva), like the Stramonium {iVoli),

is one of those valuable plants, growing in wild profusion

around every old kraal, of whose medicinal value the natives

know nothing. This is strange, since they have discovered

the oil itself contained in the castor-oil seeds, and have

extracted it from time immemorial as a suppling agent for

hides.

Other cathartic plants are the nMalnsi and uMtoikenki'tha

herbs, the bark of the uMahilwaua tree, the roots of the pink

umbellate lUlulelemmiihlta, and those of the blistering nni-

Nqandane wezimpi-n or iuDodeminjauia (Eoy ena villosa).

Dysentery and Uiarrhoea.

Dysentery {isiHudo) and, in a lesser degree, diarrhoea

{ukuHuda, uHndo) are two predominant diseases among
natives. The cause is no doubt found, firstly, in their impure

water-su]iply, in very many localities from stagnant pools and

contaminated streams, and, secondly, from their domestic

system not ])ermitting sanitary methods of living. Though

they are aware of the diffei'ence in the symptoms of these two

complaints, they do not recognise any essential difference in

their nature or treatment. Their sole effort in both cases is

to stay the Hux. Purgatives and astringents of the most

drastic nature are what they mainly rely upon. The ih-iZimeine,
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tlie umHlatholana, in a word, any of tlie cathartics above

described, might be inflicted on a dysenteric patient.

But wliat is of more interest to us just here are tlie

restraining remedies they use. Although all the following

plants are said to possess the property of effectually allaying

the dysenteric symptoms, it does not thereby follow that they

are all astringents. One of the native remedies of highest

repute for the complaint is the iihnHlitvgwarta (Wedelia
n atari en sis). As we shall see later on, this herb is an excel-

lent wotmd and sore healer, and it is possible that its value in

dysentery consists pi-ecisely in its powers for healing- the

dysenteric ulcers within the bowels. It is administered as an

enema, a hot infusion being made, of a handful of the

pounded roots with two cupfuls of water, and injected. The
action, again, of the nZiplio or iKhavihlii le7.idiili (Cardio-

spermum helicacabum) can scarcely be of a binding

nature. We shall find that the pixngent leaves of this climber

are described as highly successful in the curing' of syphilitic

sores, and their usefulness in dysentery may also be due to

their healing properties. A double-handful of the leaves and

stalks are pounded, and a hot infusion made with a couple

of pints of water, to be injected, Avhen cool, as an enema.

The following are further held in high repute among
native doctors : The nmVnfhicamini bush (Plectronia

ventosa), a plant probably worth studying. A handful of

its leaves are bruised, and kneaded into a cupful of milk,

which is gradually drunk in mouthfuls. A lump of the

crimson inner-bark of the uNgazi tree, about a couple of

inches squai'e, and the same quantity of the bark of the

xJIajyhipha tree, is ground into powder, and eaten in a little

porridge. The bulbous root of the iiiTsnlica herb has also

decided binding qualities. An infusion is prepared of the

pounded root in a cupful of hot Avater, and the liquid drunk.

The iiiTohrane (Elephantorhiza burchellii) is another

much-esteemed remedy. The outer-bark is removed from a

couple of its large and very red roots, and the interior portion

pounded and made into a hot infusion with a quart of water,
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which, after straining; and cooling', is administered as a clyster.

The woody carrot-like root of the allied plant isiKhuhahende

(Indigof era sp .) is another favonrite. Of this a single red

root maybe pulverised, after the outer bark has been removed,

and boiled along with a handful of ground uJiha (an astrin-

gent variety of Kafir-corn), the porridge being then eaten.

The young man's philtre isiKhwa or nmWelela is said to do

good service in restraining bloody stools, a handful of the

small tubers being chopped up, infused in a q.uart of boiling

water and injected. Or, again, the acidulous leaves of the

hnFeyesele or {N) iniFeyenJxrda (Dissotis in can a), so beloved

of native children, may be used, a couple of handfuls being

thoroughly bruised and a hot infusion made Avith a quart of

water to be administered as an enema ; or a slightly boiled

decoction of the isiKelekeJilane (Crassula rubicunda) given

in the same way.

Several iridaceous plants, as, for instance, the n in Lunge

(Antholyza paniculata), furnish some of the most im-

portant native cures for dysentery and diarrhoea, tlie disc-like

portions of the root being generally used.

The common bramble, iJirigijolo (Rub us rigidus), has the

reputation of being a very effective remedy, six inches of the

stout root being pounded and boiled in a pint or so of water

and injected into the rectum. The leaves of the uNgwaleni

(Cluytia pulchella) are sometimes made into an infusion,

and a couple of dessert-spoonfuls drunk as a dose. A small

quantity of the ba^-k of the lonBauda tree, of the isiSefo and

of the umDlavitza is also ground, mixed with water to taste,

and taken in doses of a spoonful at a time.

Other plants frequently recommended are the horny roots

of the root-parasites iHlnle and the uMafimihhuha, as Avell as

those of the iGoIolenkaum (Sapindus oblongif olius), the

nmGxamu or iHluze (Schotia brachypetala), and the

vDulamuthwa (Vangueria lasiantha), of the last-named

a double handful of the leaves being pounded, mixed with a

little cold water and the mixture drunk ; or the bark from

the roots of the iNqayi (E 1 a3 o d e n d r o n v e 1 u t i n um )
, about a
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liaiidful in quantity, may be pounded in a cupful of cold

water and drunk, a siniilai' quantity of bark l)eing further

infused in two cupfuls of hot water for administration, when
cool, as an enema. Many of these remedies are probably simply

astringents, from the large amount of tannin they possess

;

but it is likely that some are not so, and among these one might

come across something worth having. But only a thorough

analysis and experimentation can prove or disprove this.

Piles {ukweleka) are not clearly distinguished by the natives

from chronic dysentery, and for them I find the isiKhwa is

employed, as described above. Also the roots of the

iCimamlilo (Pentanisia variabilis) and the bark of the

umKhovothi (Chastachme meyeri or aristata) are used.

Grangrenous rectitis.

A loathsome disease, occasionally met with in Zululand,

Natal and Pondoland, and much dreaded by the natives, is

the isiGwehedla (otherwise called inGnmhliane, umGnhliane,

or uMoya). It may be, and I think probably is, a form of

gangrenous rectitis, although Sir Patrick Manson, in his book

on ' Tropical Diseases,' does not mention that disease as

existent in these parts, nor do the symptoms of both, as

explained by him, exactly coincide.

The course of the South African disease is as follows. It

sets in with fever, headache, abdominal pains, generally about

the navel, and sometimes vomiting ; diarrhoea with blood, or

bloody mucus, passed along with or after the stools; sub-

sequently, in some cases, an eruption of small pimples,

distributed irregularly about the body, not going on to

suppuration, and afterwards dying away, but always a more
pronounced eruption of similar pimples about the pudenda
(anus, vagina and penis), subsequently suppurating and
uniting in one exuding sore surface. There is no itching or

pain attached to this eruption, which has been likened to the

eruption occurring about the mouth in cases of feverish

catarrh. There is loss of appetite, with absolute prostration,

so that the patient has not even strength enough to sit up.
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The tissue of the rectum l)ecomes rapidly attenuated, dis-

integrates, and small pieces are expelled with 'the stools, the

latter finally attainino- the ap]iearance of boiled arrowroot.

Similarly, the tissue at the pudendal orifices corrodes, leaving

the orifices considerably enlarged. In females the septum

separating the rectum and vagina may be eaten completely

through. Sometimes the spine and neck are said to be

affected, rendering it impossible to hold the head erect.

There is a general haziness of vision, with dizziness of the

brain.

The disease seems to be tractable enough when treated in its

initial stages ; but owing to the absence of pain, or any other

alarming symptom, within or about the rectum, at the com-

mencement of the attack, the disease very frequently fails to

be recognised until the danger is far advanced. Once the

advanced stage is reached, though cures are occasionally

accomplished, a fatal result may be anticipated— death

occurring, with great aljdominal pain (perhaps from peri-

tonitis), accompanied by writhing, though Avithout convulsions,

during the second, or, more rarely, the third week.

The disease is apparently infectious, several cases fre-

quently occurring in the same kraal ; also epidemic, there

being generally many cases at the same time in the same

locality ; and perhaps endemic, apparently being more

common in certain districts. It seems, hoAvever, to select

no particular period of the year, such as the season of green

mealies (suggested by Sir P. Manson, if I recollect aright,

in connection with the phagedfenic rectitis of America), for

one particular outbreak known to the Avriter occurred at the

end of the winter and commencement of spring, Avhen only

dry grain foods nnd sweet potatoes Avere being partaken of.

Tn treating this serious disease the medicine-man, conscious

of the peril of contagion, commences by fortifying himself

against the danger, in that he bathes his body beforehand in

a decoction of umGanu (Sclerocarya cafra) bai*k. This

performance has the look of a charm rather than of anything

else, but before ridiculing, it Avould be Avell to recollect that
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the fruit of this tree has the reputation of being- a potent

insecticide (being used in Zululand for the destruction of

ticks), and it may be also a germicide. He then administers

some of the same decoction to the patient internally ; but

what is chiefly relied on is the application of certain remedies

locally. These consist, as a rule, of the inKunzi (otherwise

uGu-pjeov{'S.) ilJheJa—Bopusia scabra)—which seems to be

a valuable nostrum for all kinds of intractable sores—the

umBomvane (Ochna atropurpurea), and the iimPhiq)huth<)

herb. Of these the roots are taken, pounded, simmei-ed, and

the decoction, when cool, administered as a clyster or simply

as a lotion for bathing the parts. This clyster or bathing is

repeated five or six times daily. Another method is to pound

the same dried roots into powder and then sprinkle over the

sore parts. The result is said to be a rapid healing of the

ulcer.

The niiidaivi and uniBoiiivaiie are said to be rich in taunin
;

but perhaps they contain also other curative properties. Of

the nature and working of the uiKunzi and uniPJinphuflio we
know nothing.

The uhuVimhlui (Withania somnifera) is also a specific

for this disease. A warm infusion is made of a small handful

of its roots, and the same quantity of those of the iCinKimlilo

(Pentanisia variabilis), with sufficient water to form a

clyster. A useful clyster is also made of a small bundle,

about one inch thick, of the roots of the isaMnyisaue

(Spermacoce natalensis).

The most curious clyster I ever came across was the

following. It will be remembered that the inGumhhcme ulcer

eats away the tissue at the rectal orifice until it becomes a

gaping aperture, perhaps two inches in diameter, and tlie

healing of which is prevented by the constant discharge of

in-itating stools. A quantity of fat clay is, thei*efore, taken

and injected, in a semi-liquid state, into the rectvim. There it

dries and effectually blocks the passage for so long a time as

the muscular tissue at the anus may require to heal and con-

tract. The clay is afterwards removed by a fui-ther clyster of
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warm water. As a draught for this disease a cold infusion

of the nmSuzwane (Lippia asperifolia) leaves is taken.

Catarrh, etc.

The several native specifics for the more serious chronic

coughs accompanying lung diseases, scrofula, etc., will be

detailed below, and any of these would be experimented with

to remove the transient cough of the simpler umKliulilmie,

influenza, catarrh, and the like. The following ai'e some

others more suitable for this use.

Of the uMatlioyisa (Lepidium capense), one may cut up

the large tuber, pour upon it about one cupful of boiling water

and drink therefrom a dessert-spoonful from time to time.

A handful of the leaves of the uXhapJwzi (Ranunculus
pinnatus) may be bruised and infused with a couple of table-

spoonfuls of hot water and the whole drunk off to relieve the

cough. Or a double handful of the leaves of the bitter

uHlonyane or iNyathelo (Vernonia woodii) may be infused

with about a quart or more of water. Of this a cupful may be

put aside and drunk in dessert-spoonfuls from time to time,

and the remainder used, while still warm, as a clyster. Or a

double handful of the leaves of the uMachahazi (Cony sea

incisa) may be slightly boiled and a tablespoonful of the

decoction occasionally drunk.

To relieve the headache which is so generally an accompani-

ment of these febrile attacks, a few leaves of the iMmij/aoie

(Leo not is leonurus) are pounded and steeped in cold Avater

and the liquid drawn into the nostrils. The pungent leaves

of the uZi2)ho or iKhamblii leziduli (Cardiospermum hali-

cacabum) may be rubbed together in the hands and the

fumes inhaled through the nose. Another plant is the

iiiiBliozisa, whose root is pounded in a little cold water and

the liquid drawn up the nostrils. The roots of the uDlufs'hana

(Aster asper), of the uQhume (Hippobromus alatus)

and of the iBhinini (Embelia kraussii) are used in a similar

fashion. One of the thick leaves of the umBlehe (^yn-
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adenium arborescens) may be bi'oken up and the

pungency inhaled through the nostrils ; or the same may
be pounded along with the leaves of the isiShoshokazana

(Ranunculus sp.) mixed in a little water and drawn into

the nose.

A snuff for headache is sometimes made from the powdered

bark of the umKhu-angu and the uMahdeha trees ; or the

roots of the uhuLihazi herb may be burned and then sniffed

at. Should the head-pains be the result of some old skull

wound [inGozi), the dark portion of the uMathunga root

(C y r t a n t h u s o b 1 i q u u s
)
, or the roots of the inKominophondo

are ground and snuffed up the nose. Other plants used for

headache are the umEmhhesa, uKhalimele (R h y n c h o s i a s p .)

,

inDawoluthi, uPhico, and icLefhi.

Chest Complaints.

The Zulu has his weak parts, and perhaps the chief of these,

nowadays at least, is the respiratory organs. Since the adop-

tion of clothing and town-life in insanitary hovels, chest com-

plaints have multiplied exceedingly. They come now, not in

the form of comparatively harmless scrofulous coughs, but in

the more perilous guise of pleurisy, pneumonia, bronchitis and

consumption, all of wJiich are answerable for many deaths

annually.

Among a people so scrofulous as the Zulu, I suppose it would

be only reasonable to expect the presence of typical phthisis

even prior to the advent of the white man in the land. And
yet I am not aware of any absolute evidence that it was so.

But this is by no means equivalent to saying that pulmonary

complaints of a tuberculous nature were unknown. Though
rare, they were very well known and much dreaded, for the

so-called iXhwala was undoubtedly of this nature.

The term iXhwala really indicates a kind of bovine swelling'

or tumour. The virus from this, the Zulu theory declares, has

been secretly and maliciously introduced into the system of

the sufferer by an umThalcathi, probably through the medium
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of food. This explanation will appear at first sight farcical

enoug-h; but is it impossible that this particular morbid growth

in cattle may be of a tuberculous nature, and, as such, capable

of conveying- some tuberculous affection to human beings ?

European phthisis, we must remember, is jirobably contractible

from cattle, not solely through the respiratory, as is popularly

supposed, but also through the digestive organs.

The unhealthy growth in cattle called iXhwala is not the

snme as the glandular swellings of bovine tuberculosis, which

latter disease is known to the Zulus (at any rate in these

present days) as umMhhila.

It is a notewoi'thy fact that the complaint in natives

commonly diagnosed by European doctors as consumption is

not absolutely identical in its symptoms with the phthisis of

our own race. With the natives the wasting of the lungs sets

in first at the bottom of the organ ; in European ]ihthisis, on

the contrary, at the top—a remarkable difference that alone

may give ground to suspicion. The dui-ation of the native

disease, furthei", covers a much longer period of time than

does the European variety, often continuing over a very large

number of years. Is it that among these African people we

are confronted, not only with the ordinary type of consump-

tion, but also with a new form of pulmonary tuberculosis

called iXJtwala, and akin to, though distinct from, the former ?

Personally I have a belief that there are other species of

tubercle bacillus infesting tlie human system besides that of

Koch, each giving rise to its own peculiar complaint, yet all

so similar as to have been hitherto regarded simply as vary-

ino- "forms" of the same disease. The bacillus of the native

pulmonary complaint has been identified as that of Koch, but

perhaps the cases examined were those of real phthisis and

not of iXhicala ; or else the closely allied bacillus of this latter

disease may exhibit appearances so similar as to escape ready

detection.

Whatever this iXhwala disease may be, its incurable

nature is universally recognised by the natives ; but this does

not deter the medicine-man from making valiant efforts to
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restore his patient by fearful concoctions of expectorants,

sedatives and germicides, thongli naturally with no enduring-

success.

A person dying of the iXhwala is never "wailed" for,

because whoever cries over such a one will assuredly contract

tlie disease himself. This superstition Avould almost lead us to

believe that the natives have already observed the tendency

the malady has of breaking out again in the same family or

society, in other words, they have an idea, which they can

neither understand nor express, that the disease is infectious.

Their injunction on all and sundry to "keep their mouths

shut " when in the vicinity of a dead consumptive was not

far wrong after all.

Consumption, of whichever type, in its incipient form, while

still confined to the lower end of the lung, Avould not yet be

recognised as iXhicdla. It would then be regarded as

another complaint, called islBele (the "breast" disease), from

the fact of the pain being felt about the nipple. In this stage

it is often confounded with pneumonia in the chronic form

leading to consumption, or with abscess or gangrene of the

king following pneumonia, to all of which the term isiBeh

might be applied.

An acute attack of pneumonia would not be regarded as

the isiJBele disease, and would probably receive no more dis-

tinguishing designation than the generic term umKlnildane

omkhulu (a severe fever).

The incipient dry cough of any form of consumption would

also be neither isiBele nor iXliwald, but simply uDosi—

a

name also applied to chronic bronchitis. The uDof<i, be it

known, is the hair of a lion or other such " poisonous " wild

beast, which, having been maliciously introduced by an

niiiTJtahathi into the air-passages of an individual, sets up an

irritation resulting in a persistent dry cough. A skilful

medicine-man claims to be able to extract the uDosi from the

chest, after which feat the patient immediately recovers

!

The prominent feature in pleurisy of a sharp, catching pain

in the side would cause that disease to become confused with,
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and called by the same name, viz. uHlabo ov iHlaha, as

pleurodynia or rheumatic costal stitch.

Any chronic form of chest complaint, if accompanied by a

persistent cough, is oftentimes called by the generic term

isiFuba or uFuba, that is, simply " chest disease," and may be

either consumption, asthma, or chronic bronchitis.

An acute catarrh, if accoinpanied by general constitutional

derangement with feverishness, would be classed as an

iwiKhuhlane ; but if it were a simple cold, with the' cough "as

the sole feature, it Avould be termed merely an iilcnKhrrehlela,

or coughing.

The habitual tickling cough, accompanying chronic laryn-

gitis or other throat ailment, would be known as an nSi or

aPlieplia.

The native doctor's prescription of drugs is as confused as

his nomenclature. A large number of plant-remedies have

been found useful in relieving one or other of the symptoms

accompanying the various chest diseases, and he prescribes in

turn allsoever he is acquainted with, attacking the symptoms

either singly, or in common by a compound mixture.

For the uHlabo in any form (pleurodynia or pleurisy),

four or five pieces, six inches long, of the roots of the

uHlungiihlnngu (Vernonia corymbosa) are taken, boiled

well in one cupful of water, and the decoction drunk gradu-

ally in spoonfuls, giving early relief from the stabbing pain.

Or the roots of the iDungamnzi, (N.) isiZimane (Euclea

natalensis) and of the iQicaningi (Cap par is corymbi-
f era), together with the thorns of the i8tc7idu palm (Phoenix

reclinata) and of the hUrqu-angane (Celastrus buxi-

folius) bush, are tied together in a small bundle, such as

can be grasped by the one hand, and an iron awl thrust

through the middle of the bundle so as to project at each

end. The whole is now boiled. Having taken the bundle

from the pot, and holding it by the protruding blunt end of

the stout needle, the doctor vigorously stabs the patient here

and there about the painful region with the sharp point of

the iron, at the same moment blowing with his mouth into
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the wound a puff of the hot steam rising from the bundle of

boiled roots. Perhaps so uncouth a method ol)tains its use-

fulness from acting- as a rough kind of counter-irritant.

A less barbarous treatment^ and, perhaps, a more effective

remedy, is the bark of the iiMahluheJcufeiii (Croton gratissi-

mum) and the umZilanyonl (Croton syl vatic um). A
certain German doctor has attained to some degree of popular

fame by affixing his name to a certain patent " oil," which I

have found to produce very good results as an eruptive

rubefacient in cases of internal inflammation, particularly of

the chest. Now, this " oil " is said to consist mainly of half

and half croton and olive oils. The Zulus were familiar with

this property of the crotons and its employment as a counter-

irritant probably long before any European was. The method

of application is to ground up the dry bark very finely and

rub the powder into incisions cut in the skin.

Decoctions of the leaves or roots of the iimKhokha (Abrus
precatorius),^ as also those of the islGoho (Asparagus sp.),

are sometimes used for this same uHlabo complaint; or the

leaves and stalks of the iBohloloIo (Senecio speciosus)

may be burned, and the ashes rubbed into incisions made on

the spot.

Chest pains generally—an accompaniment, of course, of all

of the more serious lung diseases—are said to be relieved by

' This small coast-shrub is the identical "weather plant" (Abrus
precatorins uobilis)—or else a closely allied species or variety—now
rendered famous by the reputed discoveries of Professor Nowack, of

Austria, in regard to its supposed powers of foretelling atmospheric

and seismic disturbances, generally, of course, of a disastrous nati;re.

Sti-angely enough, with the Zulus, the plant is used as a common charm

for the bringing of " good '" fortune, on which account its little red and

black bean-like seeds may be often found carried by natives in the

purse, pocket or basket. It is, further, a member of the same botanical

sub-order as the liquorice plant (Glycyrrhiza glabra), and its roots

may contain similar properties. Now, the roots of liquorice are well

known as a European medicine for catarrhs and irritation of the air-

passages in man. So that we have here another of those numerous

instances of the keenness and accuracy of observation of the native

doctors.



40 KEV. ALFRED T. liUVANT.

a decoction of the iHlinzanyolxa tree ("' Celastrus s}).), a

handful of whose roots^ six inches hjng, are thoroughly

boiled in three cups of water, and the extract slowly drunk

off while still warm.

For any variety of chronic coughing of a serious nature,

whether it arise from consumption, asthma, scrofula, or what

not, any of the following measures may be adopted. Take a

small handful of the roots of the larger white-flowered

inTlashane (Lichtensteinia interrupta), pound, and boil

in a large cupful of water till reduced to one half; of this

drink a teaspoonful from time to time. This is allied to our

anise (Pimp in el la an i sum), Avhich has a very ancient

reputation in Europe for pulmonary affections. Or boil well

together, after having been crushed, four or five pieces, six

inches long, of the root of the nThangazana (Cucumis
hirsutus), and a small handful of the small roots of the

uDlntshana (Aster asper), in about a quart of water, and,

when cool, take a small dessert-spoonful once a day. A
teacupful of the decoction, diluted with another cupful of

warm water, may be further administered as a clyster.

The uThangazana has the reputation of giving especial

relief in such coughs as are more particularly troublesome at

night. For this purpose, a piece of the root, as thick as one's

thumb and six inches long, is crushed and boiled in a small

cupful of milk, the result being sipped occasionally throughout

the nig'ht. A warm infusion of the roots of the inTsangvana

(Tephrosia kraussiana) is also drunk for the same

purpose; or the roots of the herb Ursinia tenuilolja may
be boiled in milk and slowly drunk Avhile still hot,

A strong g-eneral specific for violent chronic coughs of

whatever nature is prepared as follows: chop and pound

together a foot length of the stout root, two inches thick, of the

iQicaningi (Cap par is corymbif era), of the umNuiigicane

(Xanthoxylon ca.pense), of the uMahusana (Capparis

gueinzii), of the uMadlozana, and a portion of the bulb of

the uMathunga (Cyrtanthus obliquus) as large as a

boy's fist ; boil all for an hour in two quarts of water, of
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Avliicli drink a tablespoonful three or four times a day, and

take the major portion of the decoction, with the addition of

further warm water, if necessary, as an emetic. Or, of the

uMayehlezana or uSi shrub (Crotalaria sp .), one may take a

bundle of the roots, six inches long, such as can be grasped

by one hand, infuse with four or five cupfuls of cold water,

and drink off the liquid. With some stomachs there is a

liability to vomit the medicine, which is not desirable.

Another favourite remedy is the umNyatnatld (Ekebergia
capensis or meyeri), of which a piece of the root, six inches

long, is chopped up and simmered in three pints of wate.r and

administered as an emetic. A large dishful of the pounded

bark of the iimFhafa (Zizyphus mucronata), made into a

hot infusion with a (piart or more of water ; or a single

tablespoonful of the decoction of the root of the iDumhhi

lika'nfloyile (Ha3manthus natalensis), are also sometimes

triken in the same way.

If any of these chronic coughs be accompanied b}' habitual

expectoration of blood, uMahnsana (Capparis gueinzii) is

especially indicated.

Many of these native emetics are supposed to be of especial

utility as expectorants, relieving the chest by clearing the

air-passages and, perhaps, diminishing the inflammation

therein. The u8ununuiidu (Acalypha peduncularis)

herb is such a one, and of it a handful of the roots, a foot in

length, is bruised and infused with a quart or more of warm
water. Another is the iBu:at (Moschosma riparia), of

which a handful of the pounded leaves is infused Avith a

cupful of cold Avater and drunk, being subsequently followed

by sufficient warm water to excite vomiting. Or sometimes

the leaves are boiled, and the extract preserved in pot or

bottle, a spoonful being taken as required.

Though not acting as an emetic, a good expectorant for

any kind of diy cough is said to be the isiBhaha tree, a good

pinch of whose powdered bark is drunk in a spoonful of cold

water ; or it may be mixed with hemp-leaves {iuTsangu) and

smoked.
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'

The natives attribute many of their chronic coughs to

scrofula, especially such dry coughs as, although persistent,

are not accompanied by any general constitutional distur-

bance. Under this category the native would, I believe,

include even asthma {isiFuha somoya).

A remedy highly spoken of for such scrofulous coughs is

the uMathunga (Cyrtanthus obliquus). Having removed
the external covering of a four-inch bulbous root, the whole

of the inner portion is boiled in a quart or so of water, and ,a

dessert-spoonful of the decoction taken once daily over several

weeks or even for a couple of months. A clyster is also occasion-

ally given, consisting of about a cupful of the warm decoction,

diluted with another of simple warm water. A meal of Kafir-

corn porridge is eaten at the same time, with the result that a

thorough purging takes place, supposedly clearing out the

system generally. The uDlutslian a (Aster asper) is another

specific for these scrofulous coughs. A tablespoonful of the

crushed roots is thoroughly boiled so as to leave about a

small cupful of liquid, of which a teaspoonful is taken once a

day. Or an emetic may be made of a slightly larger quantity

of the crushed root thoroughly boiled in water so as to leave

a large cupful of extract, which is drunk and soon afterwards

followed by copious draughts of simple warm water to ease

the vomiting. Any other of the remedies prescribed for

scrofula might also be used for these scrofulous coughs.

The natives seem to be ignorant of the anti-spasmodic

properties of stramonium {i.Yoli) in case of asthma, notw^ith-

standing that the plant grows as a weed on almost every old

kraal-site. But for the shoi-tness of breath accompanying

this last-named, as well as heart diseases, the roots of the

1)lue-flowered u3Iampeshana (0 1 d e n 1 a n d i a d e c um b e n s) are

crushed, boiled, and the decoction drunk.

The uDosi or wild-beast's hair, supposed to be present in

the air-tubes and to cause bronchitic and similar coughs, is

" removed " by the IDum bhi-liJia'ntloyile (H a?m a n t h u s

natalensis). Of this the roots are boiled and the liquid

drunk as an emetic.
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Febrile Complaints.

Everyone who lias had to deal with sick natives will have

remarked with what puzzling frequency their ailment is

described by them as an iimKhuhlane. It is impossible to

express this very comprehensive term by any single expression

in English. It indicates almost any general constitutional

derangement of a febrile and generally infectious nature,

and may include enteric, scarlet and malarial fevers ; small-

pox and measles
;
pneumonia, acute bronchitis and influenza,

as well as all the commoner minor catari'hs and bad coughs to

which one is periodically liable. Practically nothing is

understood of the nature of these important diseases, and the

treatment is confined to a simple alleviation of such symptoms

as ai^e conspicuously evident, as the eruptions, the cough, and

more especially the bile {iNyongo)

.

Every umKlinhlane is accompanied by an excessive secretion

of some kind or another, and it is this secretion, be it ex-

pectoration or bile, be it discharged through the mouth or

the rectum, that the natives universally regard as the principal

delinquent, responsible for the whole bodily derangement.

And in this view they are not without very respectable

company ; for the immortal Hippocrates himself held a

similar view, viz. that the blood, the phlegm and the bile

were the three primary seats of disease. His treatment, like

that of the natives, aimed no doubt at ridding the system

of whatever was abnormal in these bodily fluids.

With the natives the bile is held to be the cause, not only

of the stomach and bowel disorders, but even of the chest

inflammations and cough. The doctor's attack is therefore

vigorously directed against this feature, and for the purpose

he uses emetics, enemas and purgatives. A common method

is to bruise a small handful of the roots, six inches long, of

both the isiNama (Achyranthes avicularis) and the

uMasigcolo or inKiiphnlana (Osteospermum nervatum),

infuse with a couple of cupfuls of warm water, drink, and

follow Avith sufficient simple warm water to cause vomiting.
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Another course is to make a warm infusion of a handful of

the leaves and roots of the nhnHbmgirana (Wedelia

natal en sis) with one cupful of boiling water. This is drunk

and followed as before by a copious draught of warm water as

an emetic. A larger quantity of the plant is prepared in the

same way^ but with about a quart of water, for use as a

clyster. A tablespoonful of the infusion may be also drunk

from time to time.

Another remedy is the uHlonyane or iNyatJielu (Vernonia;

woodii), of which a double handful is taken of the leaves and

an infusion made with a quart or more of water to be

administered as a clyster. A dessert-spoonful of the extract

may also be occasionally drunk.

The inKonazana herb (Alysicarpus wallachii) is used

for tlie same purpose, a bundle of the roots, about one inch

through, being pounded and made into a hot infusion with a

quart or more of water and taken as an emetic. So, also, is

the umFusavivu tree (Pittosporum viridiflorum), a piece

of the bark, about three inches by two, being pounded and

steeped in a pint of boiling water, which is drunk, and after-

wards followed by sufficient simple water to excite vomiting.

Sometimes an enema is prepared of a double quantity of this

same bark (which, however, does not seem to possess any

independent purging properties) steeped in enough boiling

water for the purpose. Another common bile-emetic is the

uMadintsauK herb (? Tripteris sp.), of a handful of whose

leaves a hot infusion is made with one cupful of water supple-

mented by a copious draught of plain warm water so soon as

the inclination to vomit takes place. An infusion in a pint of

hot water of a single handful of the six-inch roots of the

iimSenge (Cussonia spicata) is prepared and administered

in the same way.

The commonest purgative, of course, used for expelling the

''bile" in the bowels caused by an umKhuhlane is the iJalamhhu

(Ipomoea purpurea), of whose stalks, six inches long, a

handful may be bruised in a half pint of boiling water or fowl-

broth and the liquid drunk.
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A general specific for an umKhuhlane is the nmHlonyane

(Artemisia afra—Wormwood), a double handful of the

leaves being infused as tea with a quart or so of hot water,

and administered either as clyster or emetic.

As a kind of tonic or stimulant, to remove the general

seediness or depression caused by the complaint, a piece of

the stout root, an inch and a half thick and six inches long,

of the poisonous iniFnlwa (Ophiocaulon gummifera) is

chopped and infused with three or four pints of boiling water

as an emetic.

Other remedies used for an umKhuhlane and generally as

emetics are the poisonous uMahedeni (Phytolacca abv^s-

sinica), the red roots of the iuTolwane (Elephantorhiza
burchellii), those of the nMayhne (Olivia min iata), and of

the umLovimnnandi.

Malarial fever (also nowadays connnonly called simply an

umKhuhlane, and recently in Natal, from the shivering

symptoms, umQhuqho) is one of the most destructive enemies

the native of Zululand has ever had to contend against.

When the last grande arnv'e of Shaka, composed of the whole

male population of Zululand and Natal, was sent forth north-

wards to fight Soshangane, beyond Delagoa Bay, it was

practically wiped out by iMhho (as the malignant type of the

disease was then called) before it had so much as reached the

enemy's territory. Although the natives, even such as have

been born within the malarial areas, are not quite so liable as

are the Europeans to the severer forms of attack, still, they are

very far from being immune against them. Every year in the

malarial districts of Zululand a very large number of natives

succumb, and some years as large a number as to all other

diseases combined. Yet so far they have not succeeded in

discovering any efficient remedy against it. Their method is

to attack the disease with emetics and purgatives, which, by

ridding the system of its excessive accumulation of bile, gives

a temporary easement to some of the more distressing

symptoms, and so, perhaps, facilitates recovery. We are

bound to own that, with the natives, this method is
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attended with quite astonishing- success. The peppery bark

of the isiBhaha tree, the veld-herb islHlazi, or any other of

the ah-eady-mentioned emetics, enemas, and purgatives

found growing in their districts would be their usual plant

specifics.

Whether enteric fever was or was not an aboriginal disease

of the African races, it is certainly met with on rare occasions

nowadays in the kraals. One of the chief specifics of the

natives for this, or perhaps any similarly eruptive fever, is thp

poisonous itQwengu or (N) iLozane (Tephrosia macro-

poda). The root is first externally charred on the fire—

a

process said to reduce the strength of the poisonous principle.

The unburnt central portion is then ground to a powder, of

which a pinch of 5 to 10 gr. is taken, mixed with a like

quantity of the inner root-bai-k of the tnKunzi or iBJiPJa

(Bopusia scabra) herb and a little liquid fat or oil.

In the case of eruptive fever, like smallpox and measles,

the eruption is mistaken for the disease and is consequently

the main object of treatment. Needless to say, not much

benefit can accrue from such methods, although, in the case of

smallpox, the disfigurement may be somewhat lessened. For

this latter the dry roots of the inKunzi or iBheja herb,

together -with those of the medicinal isiDiHli (Lasiosiphon

sp.) are pulverised and mixed into a paste with Avetted

termite earth and plastered over the body. For measles,

urticaria and other rashes, a common specific is the inKokhane

climber, of whose crushed leaves a hot infusion is made and

used as a lotion twice a day, a cupful of the medicine being

also drunk. The ground roots of the isaMuyisane (Spernia-

coce natalensis) mixed with termite earth are also smeared

over the seat of the outbreak. The bark of the umHIam-

hhamanzi (Eauwolfia natalensis) and the leaves of the

nmSnzwane (Lippia asperifolia) are other cures. For any

of the ordinary body rashes, a double-handful of the leaves

of the uMaliolwana (Ipomoea palm at a) is crushed in a

cupful of cold water and the whole drunk.
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Urinary Diseases.

A large number of maladies connected witk the urinary

organs^ and which seem to be mainly kidney diseases, though

sometimes of the bladder and generative organs, are lumped

together by the Zulus under the one generic term iZemhhe or

itJovela.

To be afflicted with this complaint, whatever form it may
take, is somewhat of a disgrace, for it is held to be the result

of illicit intercourse with the wife of another man who has

previously " treated " her in such a way that, although she

be in no wise inconvenienced herself, she shall nevertheless be

capable of conveying this disease to her paramour. The charm
used by a husband for this purpose is also usually called

iZemhhe or umSizi, and consists mostly of parts of certain

wild beasts {iziNyamazane) , charred and pulverised.

The chief specifics for this disease are the uMakhandn-
h<i'ntsele (Eucomis undulata), and the bark of the imPisi-

TiayUilangulwa tree. The poisonous uMaliedeni or inGuhivumile

(Phytolacca a b y s s i n i c a) is also mostly used in this connec-

tic«i. A small handful of the paste of the bruised leaves,

sufficient to cover the palm, is administered, mixed in a big-

draught of Kafir beer. Soon a profuse perspiration breaks

forth, followed by vomiting and ultimately purging. The
root, however, is said to be much more potent than the leaves

;

a piece, half the size of one's thumb, is mixed, after pulverisa-

'tion, in a cupful of water and given to the patient to drink.

As before, a copious perspiration takes place, then violent

Amounting. This is assisted by the administration of large

draughts of water, time after time, whenever an inclination to

vomit manifests itself. Before long purging sets in. At this

stage a large portion of beer is given, which is said to allay

the vomiting, and the drug w^orks itself off by purging within

about twenty-four hours. Should the vomiting and purging

continue for a considerably longer period, say for a couple of

days, a fatal climax may be feared. Although so dangerous

and often lethal, skilled native doctors place an unusual reli-
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ance on this bushy climber. Its action undoubtedly exhibits

all tlie symptoms of a viinilent vegetable poison, but neverthe-

less it may contain valuable curative qualities, as it is certain

that remarkable cures sometimes follow its application.

Backache or fixed pains about the loins are a common
accompaniment of kidney and other abdominal complaints.

These are said to be relieved by a half teaspoonful of ground

iviFuzane roottaken inalittle gruel; orby the IXoIo preparation

already described. The roots of nSnkumbhili (Hypericum
fethiopicum) are also used as a clyster for the same purpose.

Again, incisions may be made at wide intervals round the loins,

into which the bulbous root of the amaryllid uMahlol-oIoza is

rubbed. A festering of each incision follows, which is supposed

to "draw out" the internal ill.

The native pathology of bladder diseases is akin to that of

the kidneys. They are mostly lumped together under the

single name iQoiido, whether the complaint be calculus,

V)ilharzia, simple cystitis or what not. Like the iZenihJte so

also the iQondo implicates the sufferer in the evil reputation

of being a fornicator. Bladder affections predominate among

the youthful male population, and it is believed tliat they

commonh' follow illicit sexual indulgence. The harm, really

caused by their own excess, is universally held to have been

contracted from the girl. The father or the accepted lover

of this latter may have suspicions of her faithfulness, and he

thereupon secretly treats her—on lines similar to those of the

iZemhhe aforementioned—or he may even treat the "lair" in

the bush which the couple are supposed to frequent, with

some magic medicament, which, while doing no injury to the

girl, will inflict an iQondo on the youth.

We may remark among aboriginal peoples, still in the

elementary stages of medical knowledge, a constant predilec-

tion for the homoeopathic principle. Thus, a plant is found

to cure a certain ailment ; the same plant will therefore pro-

duce it ! This is the principle exemplified in the native A-iews

regarding the cause and curing of both the iZemhhe and the

iQondo diseases.
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A youth, suspecting his girl of faithlessness, will procure

an iBhucio (Bulbine natalensis) plant and make an
infusion, mixing therein a quantity of selected, magical,

animal powders. He will drink the mixture, and it acts as a

sedative diuretic. The "evil" properties of the iBhucu and
the various animal powders are then supposed to infect the

girl after intercourse without injuring her, but they are sub-

sequently absorbed into the bladder of the rival youth.

On becoming aware that he has contracted the disease, his

first endeavour is to discover which particular iQondo poison

(for there are several) may have been used in his own
instance. Having made this discovery (perhaps by the aid of

a witch doctor), he physics himself with the same plant to

brftig about a cure. In the case of the iBhucu the slimy juice

from a few of the thick soft leaves is squeezed into water and

drunk.

The next thing the native doctor might advise him to do

would be to apply over the bladder, having first anointed the

skin with oil or fat, a poultice made of the leaf-paste of the

umDhmzo (Mikania capensis), the umSintsi (Erythrina
caffra), the nZipho or iKhamhhi leziduli (Cardiospermum
halicacabum) and the uXhcvpJiozi (Ranunculus pin-

na t us), all of which are caustic in their action, working,

probably, like mustard, as a counter-irritant. The plaster is

allowed to remain until it becomes unpleasantly hot for the

patient, which is said to be in about an hour's time. The last

two plants, being particularly caustic, should be applied only

in a small quantity.

A handful of the roots of the big-leafed uLimilirenkomo or

(N) uLimilicenijathl (Berkheya sp.) is sometimes boiled in

a cupful of water and drunk. Others take half-a-dozen of the

small roots of the isiThumana (Solanum capense) of the

termite nests, pound and boil them well in a pint of milk, and

drink a tablespoonful of the decoction three times a day.

Should, however, more drastic measures be imperative, the

doctor thrusts a small hollow reed through the penis into the

bladder, and blows into the latter a pinch of the pulverised
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bark of the 'uNuhini (? Stinkwood or Ocotea bullata)

along' with that of the uMahlabekufeni tree and a little ginger.

Stinkwood bark is known to be a tannic astringent.

All kinds of penial irritation, from inflammation of the

urethra, sores and the like, are treated with a lotion of the

ponnded leaves and stalks of the uCathucatlni (Hibiscus

surattensis), or dressed with an ointment prepared from the

same mixed with powdered i.^iBhaha bark and any kind of

fat. Or a pill of the leaf-paste of the islTKiimana above-men-

tioned may be inserted well up the urethra, and allowed to

remain until urination, following a copious draught of beer to

be subsequently taken, washes the whole channel thoroughly

out.

Stricture is a dangerous complication or result of urethral

and bladder disorders. Whatever may be the real cause of

the consequent difficulty of urination—whether stricture,

urethral spasms, defective muscular force or h3'steria—the

uGoho (Grunnera perpensa) and the Natal Lily or umDiize

are prescribed. Of the former a large handful of the

pounded roots is boiled, along with the chopped bulb of the

latter, in half a pint or so of water, and the decoction drunk.

The pi'epai'ation of the isiTliumana, above-given for cystitis,

is likewise administered as a remedy for stricture. Some also

use the uBangalala herb, one of whose roots is boiled in milk

and a mouthful taken from time to time. The bark of the

umLalileui tree, mixed with urine, is sometimes used as a

charm by evil-intentioned persons to cause stincture in those

they hate. On the usual homoeopathic principle, we may

think it possible that the Kafirs have found this same bark

useful also as a curative agent for that complaint.

Venereal Diseases.

Previous to the advent of the white man there is every

reason to believe that venereal diseases were absolutely un-

known among the Zulus.

It is averred that the Cape Colony Xosa doctors treat
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syphilis {Z. iBuha, islPatsliolo, ilGcusuIil), with good results,

while in its primary and secondary stages, by preparations of

nhiiVimhha (Withania somnifera), of umThnma (Sola-

num melogena), and several species of the umThomhho
(C is samp el OS torulosa, etc.). In Natal, as compared with

the Cape Colony, the disease is a comparatively recent intro-

duction, and yet, when not too far advanced, the local

medicine-men seem generally able to get the better of it. I

have not heard of their using any of the above-mentioned

Xosa specifics for this purpose, although they are fully

aware of the really antiseptic or germicidal properties of the

uhuVimhha, for it furnishes them with one of their chief

remedies for the malignant rectal ulcers of the isiGicebedla

disease, while the blood-purifying powers of the umThomhho
are also known, it being universally used for scrofulous

affections.

The Natal men, I find, administer internally a decoction of

the roots and leaves of the rtNJalivana veld-herb, also a

decoction of the leaves of the common aloe or uniHlaha (A.

f erox) ; and they sprinkle on the extei'nal sores the same

leaves charred and ground, or better, a paste of the

bruised leaves of the uZipho ov IKhamhhi lezlduU {C a, vdio-

spermum halicacahnm), the umDlonzo (Mikania capen-
sis), the umSintsl (Erythrina caffra), and the iiXJinphozi

(Ranunculus pinnatus), is laid on as a poultice. All of

these latter plants (especially the first and last named) possess

intensely caustic properties, and should therefore be allowed

to remain on the body but a short time, perhaps not more

than an hour. They are said to burn and bring away all the

foulness of the ulcerated parts, leaving them clean, and

stimulating them to rapid healiug.

For all urethral and vaginal discharges or sores of a

generall}^ venereal nature, as in gonorrhoea or gleet {uGola,

iKlilahhu, IDilophu, or sometimes by the generic terms itJovela

or iQondo), a large pill is made of the pounded leaves of the

iiZi/pho, which is then thrust into the vagina or penis, and

allowed to remain. A copious draught of beer is subsequently
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taken, presuuiably in order to induce a wasliing-out by urina-

tion. Or the leaves and stalks of the vCathncdthn (Hibiscus

surattensis) are crushed very finely in cold water and the

strained milky liquid is injected into either of the channels.

The urethral affections are also relieved by the isiThumana

(Solanum capense), of which six of the small roots are

pounded, boiled in a pint of milk, and a tablespoonful of the

decoction drunk three times a day. The preparation of the

iBlincu already mentioned is also taken internally to render

the urine bland.

Uterine Disorders.

I need scarcely say that the distinguishing nature of the

various uterine disorders is not recognised. As a general

specific we often find the following method employed : the

pulverised bark of the iiNiikani tree (?Ocotea bullata)

is mixed with that of the iiMahlahekufeni tree (Croton

gratissimum and C. sylvaticum) and a little ginger and

blown, through a small hollow reed, into the womb.

What the properties of the uNtihani tree may be I am
unaware, but I have an opinion that they are of a caustic

nature. Those of the crotons, as a cutaneous eruptive irritant

and stimulant, are well known. If the crotonic principle,

then, is so powerful when applied to the external skin, we

may conclude that its action will be considerably stronger

when applied to the much tenderer tissue of the internal

organs. In this wa}^ perhaps, it may be of some real value

when introduced into the womb in cases of inflammation, or

where that organ is overcoated with morbid matter requiring

cauterising.

In cases of injuries to the womb from obstetrical operations,

of uterine inflammation and the like, a hot infusion is made of

the leaves of the nmJuluka running herb, a portion being

drunk and the rest injected either into the woml) or into the

rectum.
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Ini potency and Barjrenness.

With all primitive peoples, all that pertains to the sexual

functions, involving as it does the propagation of the species

and the preservation of the tribe, is a matter of paramount

importance. Impotency on either side is with them more than

a disgrace, it is a calamity. Should the male organs fail

altogether to produce the seminal fluid, the roots of the

imPindisa (Rubia cordifolia) are boiled and drunk at

bedtime, resulting in an early emission. A hot milk infusion

of the roots of the uQontsi (Eriosema cor datum and E.

s align um) herb has a similar effect. Or the powdered root

of the iHlainvu (Clloriosa virescens) may be drunk in

whey. The pulverised root of the amaryllid nllahlokoloza

is sometimes blown through the urethra.

Should the seminal dischai-ge be present, but lack vitality

and fail to produce conception, a prize specific is the creeper

uNgihonisele, of whose roots a hot infusion is drunk by both

husband and wife. It is, however, imperative to success that

the latter be quite unaware of the husband^s having also

drugged himself with the medicine.

The roots of the iBhuma bulrush (Cyperus sp.), along

with those of the iQwaningi (Capparis cory mbifera),

furnish another remedy ; and the uBangalala herb enjoys a

particularly high reputation, one of its roots being boiled in

milk and a little of the decoction drunk from time to time ; as

does also the veld-herb tiNjalwana or iKhamhhi lesi/patsholo,

whose roots and leaves are boiled and a small quantity of the

decoction drunk three or four times daily for a few days. In

a word, almost anything calculated to produce irritation of

the sexual organs is greedily availed of as a means to remedy

impotency. The imBliahazcme, or common stinging-nettle,

the umHhcazimavihJia, another nettle-like creeper, the roots

of the herb amaQate or (N) uBhusha are all called upon to

do service to this end.

Where simply a lack of nervous or muscular power is sup-

posed to be the defect, the bulbous roots of the icNdicendiveni
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ov iMaln'IcJunyo)si (Eulopliia avenaria) are slig'litly ])oiled,

and a tablespoonful of the liquid occasionally drunk.

The prospect of at last attaining to the crown of maturity

is hailed with proud delight by both boys and girls alike.

All kinds of measures are employed by them to hasten its

accomplishment. Should the menstruation be delayed—and

this equally applies to all subsequent retarded periods—resort

is had to the imPlnilisa (Rubia cordifolia). Over-eager

children even eat the raw roots of the plant ; but the orthodox

method is to boil them and drink the decoction. Another first-

menstruation specific is the iuDairo (Cyperus esculent us),

a handful of whose nodulous roots are boiled and mashed in a

little amahele porridge and then eaten ; but the action of this

may perhaps be tliat of a general stomach tonic rather than of

an emmenag'oo'ue.

So constantly does this plant iiiiPindi,s-a reappear in all

native treatment of all sexual ailments that one is almost

forced to believe that it must possess some useful quality.

One might at first have supposed this property to be of a

nature inducing "heat" or local excitement, seeing that it is

indicated for impotency as well as retarded menses. But this

can scarcely be the case, if those native doctors be right who
prescribe it also in cases of metrorrhagia.

For profuse menstruation of all kinds, the roots of the

imPindisa are mixed with those of the urnTtsliiki grass

(Eragrostis plana), boiled, and the liquid drunk. The

menstrua cynocephali, deemed so necessary an in-

gredient by the native doctor, for the homoeopathic reason

that the complaint is held to be due to a malicious poisoning

of the individual with such sulistance, need not be mentioned

here.

When the monthly process is accompanied by pain—a dis-

order coming under the generic term isiLumo (any unrecog-

nised abdominal "gnawing")—relief is sought in the

])ink-tlowered isiDica (Gladiolus ludwigii). Two double

handfuls of its nut-like roots are crushed and boiled in two

cups of water, which is then injected per rectum, and may
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be repeated every day as long as required. Another larger

kind of gladiolus (also termed isiDica) having a raceme of

large-sized orange-yellow flowers, is likewise employed for

the same pui'pose. Or the large tuberous root of the is-lNicazi

(Cissus cuneifolia) is chopped and boiled in a quart or so

of water to form an enema. Other remedies are the isiNdi-

l/andii/a tree (Bersania lucens), of which the bark is used;

and the u mTimafane or isiNy ivane (E o y e n a lucid a)
,
prepared

as an enema.

Djsmenorrhoea is most generally due to chlorosis or am^inia,

and for such iron is the orthodox European specific. It is

another proof of the curiously correct insight of the Zulu

doctors that they, too, were aware of this latter fact, and in

their treatment of painful menstruation regularly pre-

scribed, in the old iron-smelting days, a powder made from

the dross or slag\

If impotency is lamented in the case of the male, sterility

in the female is even more deplored, if only that a heavy price

has been paid for her. The native understands nothing of the

causes of barrenness, for the reason that he is ignorant of the

whole physiology of procreation. Nevertheless, he has

several remedies which, when they chance to find the condi-

tions corresponding to their peculiar properties, appear to be

efRcacio.us.

A common specific is the beautiful liliaceous IHlamvu

(Grloriosa virescens), whose roots are pounded, mixed with

food and eaten by husband and barren wife, with the result,

as they say, that the latter conceives. We have recently

heard of a discovery that yeast has proved an effective cure

for barrenness in cows, and the explanation given (whether

correct or not, I cannot venture to say), was that the yeast

had the effect of killing the particular microbes responsible

for the viterine disease. Now, if there be any .truth in such a

statement, the iHlaiavu, inasmuch as it is a well-known lice-

killer, may also have the nature of a germicide, and act on

human beings in a similar way to the yeast on cattle.

Other native doctors prescribe the flowers of the isiNama
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esihomvu sehlathi (Pup alia sp.) which, after bruising, are

rolled into a couple of small paste-balls, one of which is

swallowed by the man, the other inserted into the womb, with

the result that in due time conception takes place. Or, the

roots of the vNyihonisele climber may be boiled, a portion of

the decoction being drunk and the remainder injected into the

Avomb. Another favoured remedy is a mixture of the roots of

the IBhuma rush (Cyperus sp.) and the root-bark of the

nmTlmma (Solanum sodomoeum). The iLahatheka (Hy-

poxis latifolia) is also sometimes used.

Should a painful menstruation be an accompaniment of the

inability to conceive (as might happen in the case of

fibroid tumours), the roots of the uMpondonde (a species of

aloe) are employed in the same way as those of the uNgibo-

nisele above.

In some females there is a disposition to deliver prematurely

or miscarry. This misadventure may be prevented by the

administration of any iimSelielo (a generic name for any

medicine of this class), for instance, a certain bush climber

(P y r e n a c a n t h a s c a n d e n s ) . Of this th e roots are selected,

pounded, steeped in cold water and the infusion drunk in

cupfuls from time to time.

To facilitate delivery, or to procure it when retarded

—

medicines generally called an iNemhhe—several plants are

indicated. Of these one of the chief is. the iNothwane or

inDola encane (Triumfetta rhomboidea). A bundle, such

as one can easily grasp in the hand, of the six-inch roots is

pounded, a hot infusion prepared with a cupful of boiling-

water, which is then drunk. Other remedies are the iBhuma
(Cyperus sp.) rush, the bulbous root of the uHlahahla herb,

the veld-shrub uHlunguhlioigu (Yernonia corymbosa),
the bush iKlolo or ILalanij atlii (Grewia occidentalis), the

uMayime herb (Olivia miniata), the climber isiNwazi

(Cissus cunei folia), and the herb uGoho or uKlenya

(Grunnera perpensa).

But the mother's troubles are not yet at an end. There is

that perilous contingency of jjarturition known as puerperal
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fever. In order to facilitate the due expulsion of the after-

birth and the proper clearing of the womb, the natives employ

the roots of the aforesaid uGoho, along with those of the

isiDica (Gladiolus ludwigii).

The native doctors seriously assert that they can not only

alter the sex of the oifspring habitually borne by any woman,

but they can actually procure the birth of whichever sex they

will. Use is made of that beautiful orange lily (Gloriosa

virescens) already referred to, and which is commonly called

the miamvu lomfana nentomhhazana. The peculiarity of this

plant is in its root ; some roots are said to exhibit the shape

of the female organ, while others represent the male. All

that is necessary is to physic the wife before coition with a

decoction of a root which resembles in shape the organs of

whichever sex is desired !

I once received the following interesting information as a

valuable professional secret. "Your goats perchance have the

undesirable habit of bearing always useless males. Catch a

weasel (Poecilogale albi nucha), dry it whole, grind it to

powder, and administer in water to the she-goats before

covering. The result will be female offspring."

Rheumatism, Heart Complaints, Dropsy, etc.

Kheumatism in all its forms is very common among the natives

owing to the habitual sleeping and sitting on damp ground-

floors, and to the constant neglect to change wet clothing.

In these cases an up-to-date Zulu doctor has first resort

to the iFhungulo or steam-bath. The process is described in

my Zulu-English dictionary as follows : Certain medicines

(which are erroneously supposed by the natives to be the

curative element) are boiled in a large pot, over Avhich the

patient sits, closely surrounded by grass mats or blankets,

until he becomes thoroughly steamed out, the steam being-

maintained by the insertion into the water of two or three

large red-hot stones. The patient is afterwards sprinkled

over the bare body with the same or another similar decoction
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while boiling hot, the sprinkling- being done by a small bunch

of the leafy stalks of the nmGunya, iClmamUlo, uMagwanyana

and other herbs, whose property is said to ba to render the

boiling- water harmless. The native doctor thus first clears

out and "softens down" the body through a vapour-bath, and

then endeavours to excite a shock or thrill throughout the

system by means of the hot-water sprinkling. This treatment

is further supplemented by medicinal draughts.

To allay the pains of rheumatic fever, the whole viscous

bulb of the inGcino (Scilla rigidifolia) veld-herb is

thoroughly boiled in a quart of water, of which one tea-

spoonful is taken morning and evening- for one day only. Or

a lai-ge handful of the uGohu root (Grunnera perpensa) is

pounded and boiled along with the chopped bulb of the

'umDuze or Natal Lily, and the decoction drunk. Other

general remedies are the roots and bark of the umNyezane

(Dovyalis rhamnoides), which are boiled and the extract

drunk. Or the roots of the umLiihiina (Turrtea hetero-

pliylla) along with umQalothi bark (Strychnos hen-

ningsii) may be prepared in the same way. The pungent

bark of the islBhaha is also praised as a specific for rheuma-

tism, and I am of opinion that the peppei-y bark of the

iiiiiNungwane (Xanthoxylon capense) would prove equally

efficacious.

Local treatment sometimes takes the form of a simple

sprinkling of the painful part, by means of a small brush,

with the boiling decoction of the iCiiiiamlilo (Pentanisia

variabilis), this plant, the pretty Avild forget-me-not of the

veld, having the reputed property, as mentioned above, of

preventing burning liquids from injuring the tissue. Simi-

larly, the roots of the uSIiaqa (Berkheya sp.) may be boiled,

its leaves pounded and mixed with cold water, which is then

added to the boiled root-decoction, and the mixture used to

foment the painful limb, any benefit derived therefrom being

probably due to the fomentation rather than to the herb,

which is generally held to be simply astringent.

For stiff-neck the bark of the iimSongi tree is used.
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Heart troubles are an accustomed complication of rheuma-

tism. The native doctor knows nothing about the functions

of the heart, though acquainted with the symptoms of heart

diseases (commonly termed ^(.Fa/o, because supposedly located

in the cartilage at the end of the sternum), and, in his feeble

way, he is able to meet the call made on his skill.

He takes the roots of the blue-umbelled iiBani (Aga-

panthus um bell at us), makes therewith a hot infusion in a

quart of water, to be admiuistered as an emetic and repeated

daily. Such a daily emetic may be also prepared froui the

red roots of the uml^ahii shrub (? Elephantorhiza sp.) ; or

these same roots may be dried, pounded, and rubbed into

incisions below the breast. A handful of the leaves of a

species of Mesembryanthemum (Called by the natives by

the generic term iKhamhhi lamahulawo) is sometimes infused

in a little boiling Avater and used as an emetic against the

fearful dreams symptomatic of heart weakness. For such

dreams the iLahaf]iel-a (Hypoxis latifolia) is also used, a

hot infusion beiug made of its bulb and taken as an emetic.

The inner bark of the white-floweriug iiNtliziyonkulu or

iiiii7tWane tree, as also the bark of the uMoijau-ovungu tree

and the roots of the iDiiVnma (Turrasa floribunda) tree,

taken as an emetic, are other remedies.

The hiDahiilaluvcdo (chips of crystal or natural glass

hawked in from Basutoland) so valued by the natives, is

not worth referring to, unless to show what absurd and

injurious practices (for the glass is broken up and taken

internally !) these people are capable of mixing up with much

otherwise reasonable treatment. The like remark applies to

the specific of some doctors for palpitation, viz. the dried

hearts of the inDlilondhJo snake and the uXainu (Monitor

n i 1 o t i c u s) ; but the roots of the uMampeshu)) a (0 1 d e n 1 a n d i

a

decumbens) herb, crushed, infused in boiling water and

drunk, which are used for this same purpose of palpitation

and shortness of breath, may perchance be of some benefit.

Dropsy of the lower limbs (called nMaiilcunl-nuJcu, IsiKhu-

khukh n, or iKh imkulo, by which latter name rheumatic swellings
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are also called) is a frequent accoiiipanimeiit of heart troubles,

and is regarded as the result of tal-<tta poisoning. Several

such " poisons " are mentioned, vegetable and animal, but

among- the cgmmonest is the diodon or globe-fish (Tetraodon
stellatus and inermis) found along the Natal coast. Now,
we do know that some varieties of this fish are really

poisonous, although I am not aware how the poisonous prin-

ciple acts on the human system. It is just possible that it

may affect the heart, and so really give rise to dropsy of the

limbs. Whatever the cause, the native treatment is the same.

Chief reliance is had on the vapour-bath, already described

under rheumatics. Certain species of inTsema or dwarf

euphorbia (E. pugniformis and E. bupleurif olia) are also

employed, the roots being dried, burnt, and the ashes rubbed

into incisions made about the affected parts.

There is a vaguely described complaint with the natives

called IsiBhoho or umaNxeha, which appears to be mostly

intercostal neuralgia, at other times muscular rheumatism, or

a symptom of liver disease. It is another of the takata

maladies. The amciNgice and the umZilauyoni^ or {^)uMiny(i

bushes are among the chief poisons supposed to cause it.

The latter bush is so named because all birds avoid it. The
witch-doctor is usually consulted by the patient as to which

poisonous plant may have been used, and the same plant

becomes once more the antidote. Should it have been either

of the above, the roots are boiled and given as an emetic, a

small portion being also drunk ; or they may be ground and
rubbed into incisions.

Sometimes the roots of the uiiiQaquugo (Clerodendron
glabrum) are mixed with those of the IBoza (Moschosma
riparia), a hot infusion made with a quart of water and
taken as an emetic. Another remedy is the iBohlololo or

(N) inZicahuhluvyn (Senecio speciosus), whose leaves and

stalks are burnt and the ashes rubbed into incisions. Or the

' This is said (tliougli personally I have some doubts) to he a diifereiit

plant to the umZilanyoni or uMaJdahekufaii tree (Croton sylvati-

cvxm) ah-eady mentioned.
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bark of tlie 7iMahIahel-nfeni tree (Croton gratissimum and

C. sylvaticum) and the dryroot of tlie aniaryllid nMcMoholoza

may be ground to powder and rubbed in as before. The male

of the {N.)iDunrjamnzi(Ei'ac\e?i lanceolata) and the isiBhaha

are other reputed cures.

A good counter-irritant for any kind of fixed internal pain is

said to be the limNqandane wempisi (Royena villosa), a bush

found along the coast, whose leaves or pounded roots are bruised

and laid over the painful spot for perhaps half an hour or an

hour, as the plant has strong caustic properties. The compound
plaster, or indeed any single one of the ingredients

—

umDJonzo,

nZipJio, uXhaj)hozi and umSuitsi—already mentioned under

bladder complaints, is equally efficacious for the same purpose.

An effective eruptive rubefacient for lung, and probably also

for any other internal inflannnations, is the bark of the

uMahlahehufeni (Croton gratissimum) andihe nmZildnyoni

trees (Croton sylvaticum), which is ground very finelj^aud

rubbed into incisions in the skin.

Diseases of the Nervous System.

The medicine-man often meets with spinal diseases and pre-

scribes the roots of the uGohandlovu (Secamone gerrardi),

of the uSaJihilamanye (? Pterocelastrus rostratus), of

the uNyazl, and of the uMafuvihliuha, all ground to powder,

along with the dried body of an iGomonqn or large fruit-bat,

and rubbed into incisions made along the affected part.

Paralysis is held to be a local affection of the particular

limb concerned. Its specifics are the uNtlangotki and

umNiingwaiie (Xanthoxylon capense).^ The administra-

tion of the former is described in my Zulu-English Dictionary

as follows :
" The patient stands in the sun, and then, com-

mencing with the length of his shadow, the doctor makes

' An allied tree (Xanthoxylon fraxineum) is used in America

for chronic rlieumatisui, which, from the crippling of the limbs, would,

perhaps, in native diagnostics, be regarded as akin to paralysis.

Maybe the umNungivane also does possess iiseful qualities.
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incisions in it along the ground and so right away up the

whole unaifected side of the body. On the following day this

process is repeated with the other or affected side. Finally,

thebai'k, after having been rubbed into the incisions, is boiled

in water, and the patient, dipping his fingers into the hot

decoction, is required to keep sucking the liquid from the

finger-tips, afterwards smacking Avith them the several

affected joints. A cure follows—when the omens are pro-

pitious !

"

Other doctors approach nearer the mark of reason, and

advocate the hot-air treatment. A hole is dug in the ground,

a great fire is kindled inside, and, after the ashes have been

removed, the patient enters, and the hole at the top being

loosely covered over, is allowed to perspire freely for some

time. He is supposed to come out more or less cured. It is

possible that the shock caused by the burial in a half-roasting

pit, apart from the general benefit conferred on the system by

the copious perspiration, may also not be without its advantages.

It seems pretty certain that the native doctors have an inkling

of the curative effect of " shock " on certain nervous and

muscular diseases.

A native is reported as " unable " to move his limbs—
perhaps from paralysis of some kind. The doctor orders him

to be placed amidst a heap of dry faggots completely encircling

hiin, and perhaps a foot or more high, at a foot's distance.

The sticks are then set on fire, and the patient, "unable to

move," is compelled to see and to feel the nerve-disturbing

flames arise on every side around him. Water medicated

with iCimamlilo and similar herbs is constantly sprinkled by

the doctor on the firebrands nearest the patient, so as to

control the flames and prevent burning. This sprinkling-

further creates also an amount of steam about the patient

scarcely less dreaded than the fire. At length the fire burns

itself out; the sufferer is removed "much exhausted," but

sometimes quite recovered.

In this connection I may add how in a case of epilepsy the

patient was ordered to supplement the medical treatment by
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plunging", at a certain liour, into a particular pool—everywhere

known to be especially infested with crocodiles, and reputedly

also with pythons—in one of the rivers in further Zululand.

The object of this, it seems to me, could have been nothing-

other than to cause a vitalising shock to the brain and

nerves.

Hysteria.

Hysteria is very common among native girls. In the

majority of cases it is the result of a mental disorder, and

although not necessarily caused by any physical derangement,

is often sympathetically aroused, through the nerves, at those

times when the sexual functions are most active, as is evidenced

by the fact of hysteria occurring so frequently about, the

menstrual period. The Africans being a race of strong-

emotions, both sexually and sentimentally, we should almost

expect hysteria to be rife among them.

The nature of the complaint not being understood, it is

always attributed to the evil " charm " of some malicious

young man. Technically the girl is said to have been " thrown

at " {'pliosiwe) by him, and the charm used, and supposed to

cause the hysterics, is called an IHahlija. These amaHahiija

may bq harmless animal substances, as the fat of lions,

leopards or various birds, but they are more frequently plants.

The native never administers his charm internally to the

individual, mostly not even corporally at all. The same

plant as is supposed to have caused the hysteria is regarded

also as its antidote ; which accounts for the universal custom

of requiring that the same young man who has been detected

" charming " a girl in this way shall also cure her, as he

alone will be cognisant of the proper remedy. Among a

large number of plants reputed to possess such properties, we

note the roots of the uKhathiva herb, of the nmJSlhhezi ti-ee,

or of the amaPhofu bush.

The root of the inDcurolutlii e;;tu//a;/ia (Belamcanda
punctata) is employed to allay the hysterical crying.
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Perhaps it possesses some sedative properties. A hot infusion

of the fleshy stalks of the uZililo (Stapelia gigantea) is

used as an emetic for the same purpose.

The physical or mental affection with which native witch-

doctors are always afflicted may be a form of hysteria, and

they are sometimes medically treated. For instance, the

roots of the um'Hlonishwa (Psoralea pin n at a) and of the

uBhuhluibhn climber (Helinus ovata) are pounded and

stirred with cold water until the liquid froths, when it is

drunk as an emetic. Multifarious superstitious formalities

are at the same time performed, but their mention is of no

importance here.

A few years ago a curious complaint, forming quite an

epidemic, was introduced into N. E. Zululand from the

adioining Tongaland. The disease attacked young persons

of both sexes, but generally girls. The sufferers would con-

gregate in bands and they would have wild convulsive fits,

and fits of jumping frenzy during which the head would be

completely smothered beneath several layers of cloth secured

about the chest and back by braces of goat skin common to

all types of Zulu witch-doctors. They would cry in uncanny

tones, likened to the bellowing of a bull, and would speak in

an " unknown tongue."

A person so afflicted, even after a more or less complete

recoverv, is known as an iNdiki.

The Zulu imagines that the disease is due to a new type

of spiint, akin to the iDlozi (or ancestral familiar spirit) and

umLozilxazana (or whistling familar spirit) and yet distinct

from both.

I have prosecuted some inquiries, which have led me to the

conviction that the convulsive fits were plainly those of

epilepsy ; that the " unknown tongue " was simply incoherent

mutterino-s in Zulu and kindred languages, and that the rest

was mainly hysteria.

Insanity.

Various physical derangements are apt to cause a temporary

insanity or delirium [uHlanija) with the natives, mostly mani-
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festing itself in a wild rushing about the country. When
this symptom appears—which, of course, in the native view,

amounts to a distinct disease—a piece as large as the fist of

the very poisonous bulb of the iiiGcolo forest-climber is very

thoroughly boiled in a pint or more of water, of which only

one teaspoonful may be given to drink. This quantity is said

to suffice of itself to cause in a healthy individual mental

derangement of some kind lasting several hours ; the already

delirious, however, it is supposed to bring round. Another

plant said to produce a similar kind of insanity (though I

have not heard it prescribed as a cure for the same) is the

bulb of the iLahathehi (Hypoxis latifolia).

Skin Diseases, etc.

Body sores, especially if intractable, are plastered with the

ground roots of the inKunzi or iBhejn herb (Bopusia

scabra) moistened with a little water. This plant, we may
recollect, is a chief specific for the ulcerous rectal disease

called isiG-ivehedla or iuGiimhhane. No doubt it really

possesses some kind of antiseptic power. This may also be

the case with the running pea-like plant uQiuengic or (N)

iLozane (Tephrosia macropoda), which is not only cura-

tive of sores, but in leaf-exti'act is used for destroying head-lice,

and effectually expels intestinal worms from cattle, although

dangerously poisonous if rashly taken internally by human
beings.

The umNungioane (Xanthoxylon capense), again, from

its use in the preservation of meat and in the treatment of

decayed teeth, undoubtedly contains antiseptic powers of a

high order, and similarly also the uhuViinhha (Withania
somnifera), the leaves of both of which are successfully

employed in the healing of sores.

The leaves and roots of the loShaqa or nShivaivu (Berk-

heya sp.), pounded and steeped in cold water, furnish an

excellent astringent remedy for the same purpose.

A general outbreak of sores throughout the body is treated

VOL. 2, PART 1. 5
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with a do.se of uZipho (Cardiospei-mum hal icacabum),

a handful of the leaves being pounded in warm water and

drunk.

The leaf of the common kraal-weed iYoIi (Datura stramo-

nium), freed of its mid-rib, and laid over a painful wound or

sore, is certainly delightfully soothing, if not indeed also

curative. Another plant used in tliis connection is the green-

podded isiNama (Priva leptostachya), of which the seeds

are ground and spread on as a plaster. A leaf-paste of the

shrub Polygonum serrulatum is also an efficient sore-

healer.

For cancerous growths {isiDla), as ulcerative or gang'renous

stomatitis, and popularly (though doubtfully) even for true

cancer, the large umBlnntlo Euphorbia (E. grandidens)

holds a universal reputation throughout South Africa of being

the one sovereign remedy. The so-called cancer bush

(Sutherlandia frutescens) has likewise a reputation as a

cancer cure, though I am not aware that its reputed

properties in this respect are known to the natives here.

Thrush of infants {amaLovida) is cured by rul)bing over

the sore parts of the mouth the crushed leaves of the sorrel-

like isiTJiathe or (N) isiNungu (Oxalis semiloba).

For itch {uTa-ayi), eczema {umFuht, umrnNa) and similar

cutaneous diseases the common specific is a lotion made
with hot or cold water, of the pounded bai-k and roots of

the uSolo or Flat Crown (Albizzia fastigiata). The juice

expressed from the leaves of the IBhucu (Bulbine natal-

en sis) is also used.

Ophthalmia.

Owing to the prevalence of scrofula, ophthalmia {iiiTelo) of

the strumous form is common among the natives. It is

regarded as the work of an uinThaTiatlii, and the skilful

doctor claims to be able to extract from the organ the

injurious bodies, which are declared to resemble small grains

of Kafir-corn ! This statement seems to be merely a childish
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exao'sreration of the g-ranulations sometimes formed on the

innei* side of the eyelids after purulent ophthalmia.

For pustular ophthalmia generally, incisions are first of all

made above and about the eyes ; then a quantity of the leaves

of the small red-berried islThumann, (Solanum capense),

found about termite nests, is boiled, and the face, held over

the steaming pot, treated to a vapour bath. The eyes are

subsequently bathed in the decoction, and the juice of the

berries may be rubbed into the incisions. There are several

other uses of this plant which tend to indicate that it contains

germicidal properties of some real value.

The large rough leaves of the nLimilwenhomo or (N) uLimi-

Iwenyathi (Berkheya sp.) are employed in a similar manner

to the above.

Another germ-killing plant is the umErnhhesa shrub, whose

roots are used as a lotion for sore eyes, as well as a powder

for destroying head-lice.

The islHlosa herb is another remedy for ophthalmia.

The inflammation or redness of the eyeball occurring in all

forms of this disease, especially in the common catarrhal

form, is relieved by an application of the pungent root of the

liSolo (Albizzia fastigiata), an inch of which is pounded

in a small quantity of cold water, and a drop or two of this

latter poured into the eye from time to time. The leaves of

the green-podded isiNama (Priva leptostachya), as also

those of the umTlinndaluha or Natal plum (Ximenia caifra),

are employed in the same way.

The peppery roots of the medicinal t^^^'DiH/;' (Lasiosiphon

sp.), as well as the leaves of the uMjwndonde aloe, are burned

to ash, and a pinch of the latter inserted into the eye. Or the

flowers of the imPepJin herb are pounded, mixed with soot,

and dropped into the eye before going to bed.

A universal household remedy is to apply in the same way

a little of the pulverised backbone of the cuttle-fish, or even

of the shell of the common snail—a simple remedy said to be

really efficacious with both men and beasts.

Although the real sarsaparillas of South and Central
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America are not found in S. Africa, a single species of the

same genus is indigenous to the coastal bush of Natal and

Zululand. This is the inGqaqahulani or (N) iYali or nLimi-

hrenyathi (Smilax kraussiana). It is an entangling bush-

climber with stems about a quarter of an inch in thickness,

bearing tiny hooked thorns. It constitutes one of the minor

eye remedies of the natives when afflicted with ophthalmia,

though generally in conjunction with one or other of the

plants already mentioned, a decoction being made, and the

eyes held for a time over the steaming pot.

Earache.

Pain in the ear is relieved most usually by the thick mottled

leaves of the dwa,vf isiKhoIokntho (Sanseviera thyrsif olia),

which are warmed over the fire and a drop of the juice let

flow into the ear. The roots of the umFana-Tva'sihlanjana

(Stylochiton sp.), boiled in a little urine, or the leaves of

the isiNama (of the kind used to provide smoking-tubes)

crushed and steeped in the same fluid are other cures for

earache. The umSintsi (Erythrina caifra) leaves are also

sometimes crushed, infused in hot water, and a drop of the

liquid placed in the ear. The umHlakuva is another common
household remedy for this purpose.

Toothache.

Before the advent of the white man, dentistry was an

unknown art among the Zulus. They were a people not yet

attained to the inventive stage, and they turned instinctively

to Nature for aid in all their needs.

Owing to the lack of suitable implements for extraction, the

aim of the native doctor is to destroy the troubling tooth

in situ. He claims to possess medicines which, when applied

to a decaying tooth, cause it to drop out forthwith. This is

merely an exaggerated statement of a property certain plants

have, when inserted within the decayed cavity, of causing

such teeth to break up, thus falling out piecewise. Such
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plants commonly allay the pain at tlie same time by killing

the nerve. Carbolic acid is a good example of this kind of

drug with us.

The famous thorny usiKJvumukela bush, growing in the bush-

veld, is one of the princij)al native medicines. The dried roots

are ground into a powder and inserted into the cavity of the

tooth, having the above-mentioned effect. The small reddish-

berried islThiimana (Solanum capense) is said to possess

the same powers and is prepared in the same way. The root-

bark of the 'U7iiNungicune (Xanthoxylon capense) is pun-

gent and disinfectant. Applied as before it is said to relieve

the pain very rapidly, and no doubt at the same time destroys

the corroding bacilli.^

The powdered root of the uviKhovothi (Ch^tachme
meyeri) and the leaf-paste of the uhuHlungivana (Wedelia
natalensis) have the reputation of being equally efficient as

dental anodynes.

Others poultice the painful tooth with a paste of the pounded
roots of the wmHlakuva or castor-oil plant, or chew the roots

and leaves of the is-i8inini herb, or the very bitter, milky roots

of the umThomhho climber (Cissampelos torulosa).

Not only can the native doctor speedily rid you of toothache,

but he will tell you with equal conviction that, by imitating

the peculiar cry of the imBhulu rock-monitor (Yeranus
albigolaris) you may as speedily induce it!

Extraction of Thorns.

The professions of the native doctors in regard to the extrac-

tion of thorns are no whit less marvellous than those in regard

to the extraction of teeth. A few uNyaicothi (? Penicillaria

spicata) seeds are taken, one half thereof ground very finely

and inserted into the wound, the other half sown whole in the

' It is curious that the kindred tree (Xanthoxylon fraxineiuu)

should be used in America for identically the same purpose, and be

there locally known as the Toothache-Tree. This fact testifies to the

probable usefulness also of the Natal species.
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soil. At the same moment as the sown seed sprouts through

the earth the thorn will emerge from the flesh in which it is

embedded !

Others insert a pinch of pulverised iiiKoinankoma root

(N. filix-mas) into the wound with an equally propitious

result.

Wounds.

Quite 50 per cent, of Zulu men bear ugly scars {iziuGozi)

about the head or body as souvenirs of faction or other fights.

Some of these^ covering split or splintered bones, cause them

periodical pain {iziLalo) throughout all their after-life. For

AvoundSj when fresh, whether caused by assegai or stick, the

native possesses nothing better than the uhuHIungivana herb

(Wedelia natal en sis). The leaves are bruised and steeped

in a little cold water, a few drops of the extract are poured

into the wound and the whole of the leaf-paste jjlastered over

it and bound on like a poultice. The action of the herb is to

prevent inflammation, Avith all its consequent pain and sup-

puration, thus ensuring immediate healing. Another herb used

under like circumstances is the it^xOfiiVZe (Jatropha hirsuta),

tho dried bulbous root being pulverised and sprinkled on the

fresh wound.

Broken Limbs and S p rains.

Broken limbs are not so frequent with this bellicose people

as are broken skulls, and yet they must necessarily occur at

times, especially from falls. Considering the remarkable lack

of inventive genius among the natives, it almost surprises us

to find that they had already discovered the use of splints even

before the white man's coming. True, it was only a rude con-

trivance, formed of a couple of split dog's bones, which were

firmly bound on each side of the fractured limb and acted Avell

enough. But their main reliance was on certain herbs, w^hich

were said to have the wonderful power of " making fractured

bones unite. '^ Chief amongst these we note the uMathuvga
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(Cyrtaiitlius obliquus). The dark-coloured jjortion of the

root below the bulb was dried, pulverised, and rubbed into

incisions made at the seat of breakage. Equally effective, and

applied in the same way, is the herb uNyivaleni (Cluytia

pulchella). Others employ the root-bark of the coast-tree

umNqandane ivempisi or inDodemnyama (Royena villosa)

along- with the root of uMathunga as above ; roast both on a

pot-lid till dry, pulverise, and rub into incisions as before.

For simple sprains (notwithstanding that the natives fre-

quently refer to these also as breakages or uhwaphuka) the

iiNyenya (Rhamnus prinoides) and the ii'idaceous hiDawo-

lucicatha are used as embrocations.

Snake-bite.

The treatment of snake-bite must always hold an important

place in the medicine of the aborigines of a snake-infested

country like Zululand and Natal. It has been asserted by

European experts over and over again that snake-poison,

when taken into the system through the stomach, is harmless

and inert, and yet, as far as I can discover, the homoeopathic

principle reigns supreme among all those races of mankind

that have been born and reared amongst snakes, and the anti-

dote is taken through the mouth. The orthodox antidote of

the Zulu doctor, no less than of the Indian of Brazil, is the

snake itself, and by preference the very snake that has bitten,

or, if this be unprocurable, another of its species.

There are venomous snakes of several distinct kinds in

South Africa, each with its own peculiar poison, and demand-

ing its own peculiar treatment. There are the colubrine

black (Dendraspis angusticeps) and the green IMcunhha

;

the yiipers, iBhuluht, or puE-addev (Bitis arietans) and the

uMaqaiidalingophi—all lethal snakes; and the naias or so-

called cobras, imFezl and iPhunjji, scarcely less poisonous,

A native snake-specialist would keep a regular supply of

the dried bodies—the head, bile, liver, heart and lungs—of
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all these, to be ground into powder and administered by the

mouth on demand. It is seriously averred that some native

doctors have so saturated their blood with these poisons by

frequent small doses as to become at length absolutely

immune to any kind of snake-bite.

No doubt these animal antidotes of the natives would be

more effective if it were possible to inject them into the blood

more directly than through the alimentary canal. The Soutli

American Indian is fully aware of this, and the Zulu doctor

has already an inkling of the fact, and is even now, in his

rude way, making a manifest effort (as we shall presently see)

to find some readier access to the blood than through the

mouth. Personally, I believe that the future will prove the

native theory to be correct, that snake-poison is assimilable

through the stomach, and can both cure from and immunise

against the effects of bite, and that the secret of success lies

only in the proper method of administration, chiefly as

regards the timeliness of application and the quantities to be

taken.

European experts have not yet advanced one inch on the

Kafir in discovering any more certain antidote than the

snake-poison itself. They supplement their serum (anti-

venom), hypodermically injected, with chloride of gold or of

lime, strychnine, ammonia and permanganate of potash ; and

the native doctor supplements his dried snake-head and bile

with innumerable plant-remedies.

Smith, in his ' South African Materia Medica,' mentions

the iMimyane (Leonotis leonurus) and the umCwili

(L. ovata) as the most powerful remedies known in the Cape

Colony. The knowledge, he says, was carried there by the

Fingo refugees, and these, we know, came from Natal and

Zululand. The Zulu doctors are Avell aware of the powers of

these plants, and they even believe that, when sprinkled in

decoction about a kraal, they will keep snakes away. But I

have not heard that they are regarded by them as the best

snake-bite antidotes. Indeed, I find the Zulus rarely like to

rely on any single remedy ; they are more accustomed to mix
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tog-etliei- a larg-e number of reputed cures, although uaturally

any siug'le phint would be used if others were wanting.

The method of one Zulu doctor was to mix a quantity of the

ground root of the idThnmana (Solanum capense) with

another of pulverised snake, and give the suiferer to drink.

Another compounded together the roots of the idThinnana,

the roots or green fruit (excepting shell) of the umHlala

(Strychnos spinosa),the roots oii\\e iMunijane (Leonotis

leonurus), and other plants, made therewith a hot infusion

in about a quart of water, gave the major portion to drink as

an emetic, then, taking himself a mouthful of the remainder,

set about vigorously biting the patient (so as to draw blood)

in all parts of the body, allowing, as he did so, the medicine

in his mouth to enter the wound. This is the nearest approach

the Zulu doctor has made to subcutaneous injection.

The fatal action of snake venom seems in some species, as

with the mambas, to be that of a nerve poison, with conse-

quent paralysis and the like ; in others that of a blood poison,

as probably with the puff-adders; in others, again, perhaps of

both combined. Now, the umHlala tree is a Strychnos, and

its roots or fruit therefore probably contain a certain percent-

age of that most powerful nerve-stimulant strychnia, which

has been proclaimed by Dr. Miiller as practically a cure for

some, at any rate, of the worst Australian snakes. This is

another example of how penetrating the observation and how

correct the knowledge may be of these untutored savages in

regard iu the properties and uses of the numberless medicinal

plants surrounding them.

The isiThiunana, again, is known to be effective in cases of

stricture and palsy of the bladder-muscles, so that as a

counter-agent to the paralysing action of snake poison it also

has been quite rationally selected. What the exact working

of the iMmujaiie may be is not so manifest; but inasmuch as

it is capable of inducing intoxication and delirium, it also

probably carries some property of a nervine character.

Among other plant remedies of high repute, and used as

specifics for snake-bite, Ave may mention the iuKukliane
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climber, of whose leaves a handful are bruised in a hot

infusion and drunk. The umNunguxine (Xanthoxylon

capense), being a reputed cure for paralysis, and further,

well known as a disinfectant, may also be said to be reason-

ably used for snake-bite, for which a decoction of the root is

employed. A small handful of the six-inch roots of the

umEmhesa shrub may be pounded in a quart or so of hot water

and drunk. The roots from four plants of the isiDlk'di

(Lasiosiphon sp.) may be crushed and thoroughly boiled

so as to leave a pint of liquid, which is drunk. Of the

urnQaqongo (C 1 e r o d e n d r o n g 1 ab r um ) a quantity of the roots

may be pounded, made into an infusion, and drunk—this

remedy being especially indicated in cases of viamha bite.

The shrub Cassia occiden talis, as also the climber

Ipomoea ficifolia, are other notable iziJIlungu or snake-

bite antidotes. Of the former a double handful of the leaves

and stalks are pounded together with the pips of one green

nniHlala fruit (otherAvise one foot length of the root), mixed

in one cupful of cold water and drunk. Of the latter a similar

quantity of the leaves may be taken and administered in the

same way, a portion of the liquid being used also to bathe the

wound. The iPhornhhane runner and the roots of the uMayime

(Clivia miniata) are likewise employed for this same pur-

pose.

Most of these plants work as emetics, in which kind of

treatment the natives somehow place great reliance.

V e rm i n -K i 1 1 e r s

.

There are a few good plants used as vermin-killers. Among

those used for destroying lice on the head we have the ^e^-

\\ke uQicengu or (N) iLozane (Tephrosia macropoda and

diffusa), and the shrubs umEmhhe.sa and iNyathelo or

uHlonyane (Vernonia woodii). The modes of preparation

are various, sometimes the roots being boiled and the head

Avashed in the decoction, at others a paste is made of the
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ground roots or pounded leaves and well rubbed into the

hair.

For the destruction of maggots in cattle-sores the sovereign

remedy is the umKluplKdiipetliiL (Calpurnia lasiogyne).

The bulb of the iLahatheJici (Hypoxis latifolia) is ground

and placed in food for the destruction of all small vermin.

Alcoholism.

So up-to-date have the Zulu doctors become that they

actually have a cure for inebriates (vide my Zulu-English

Dictionary under IsiDakwa), as well as remedies for the shiver-

ing fits, umQliuqlio or (N) umZuzo, and the alcoholism [uValo]

following habitual inebriation. These shivering fits are a

curious feature in native alcoholic poisoning. Some natives

get them invariably, even after a " reasonable " indulgence,

and none are safe from them if they go to habitual excess.

The whole body trembles, the teeth chatter, and since the

patient is invariably found huddling over a fire, we may
assume that he experiences a sensation of intense cold. In a

word, the symptoms so far are identical with those manifested

in nuilarial fever. But beyond this shivering fit the attack

rarely goes. I have never heard among the raw Zulus of a

case of absolute delirium,^ although they do at times get as far

as a state of nervous collapse, showing itself in an abnormal

timidity or restlessness. I should therefore suppose that this

urnQJiuqlio or iimZuzo must be a mild variety of alcoholism

peculiar to Kafir beer or Kafir corn poisoning, since among

European inebriates we do not hear of such shivering.

H a i 1- - R e s t o r e r

.

Certain African races regard hair-dyeing as a very necessary

improvement of their physical beauty. Although the Zulu

women have the habit of regularly colouring the hair with

' This does not refer to the isiShimeyana (treacle-mead) drinkers of

Natal, among whom I have found several cases of delirium.

; R A R '•
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red ochre, tliey have not yet discovered an actual dye. But

if they have not yet got as far as hair-dyes, they are ah-eady

possessed of a hair-restorer. Several diseases cause a falling

out of the hair of the head. To remedy this and render the hair

strong and its growth vigorous, they use a Avash made of the

pounded leaves of the uFitkuzela herb (Ocimum obovatum).

Conclusion.

I have now completed a list of some 240 Zulu mediciijal

plants, giving what the natives believe to be their properties

and the manner in which they use them. This may be about

as many as a good average native doctor will be acquainted

with. But it is far from being all. There are perhaps

another 240 named medicinal plants, of equal value, used in

different parts of Zululand and Natal, but not included here

;

and there is certainly quite another 240 which, although

possessing valuable curative qualities, have no distinguishing-

native names, being simply referred to by the generic terms,

such as iKhamhhi (medicinal herb), isiPhungo (cough-cure),

nmHlahelo (embrocation), isiMhingu (snake-antidote), and so

on. It is probable that we should not be far wrong if we

calculated the medicinal plants of Natal and Zululand, already

known to the natives, as being somewhere about 700 in all.

So much, I think, will suffice for this, as I believe, the first

published contribution to the Zulu materia medica. A good

deal of investigation in this entertaining and, indeed, profitable

subject remains still to be done, especially in regard to the

botanical identification of the various remedial plants, the

exact symptoms they are capable of relieving, and the proj^er

doses in which they should be administered. But what I

have written here—the result of long, extensive and difficult

research—will at any rate point out the way to those desirous

of prosecuting still further inquiries into the domain of South

African medicine and medical plants ; and will prove to us,

moreover, that the native doctor, though still indeed groping

in the darkness of profound ignorance, is nevertheless groping

along quite in the right direction.
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[The following- lists have been compiled from Father

Bryant's article, since they will summarize in a convenient

form the results obtained. They will also clearly show the

gaps in our knowledge of the botanical identification of the

native drugs.

It is highly desirable that a competent chemist should

undertake an investigation into the active principles of the

more important drugs herein enumerated ; and all possiljle

assistance in the supply of material or information would be

gladly rendered by the Natal Museum.

—

Editor.]

Tablk of Zulu Medicinal Plants arranged in Botanical Order.

Latin name.

Ranunculus

pinnatus Poir.

Ditto

Ditto

Ranunculus sp.

Order Ranunculac^l

Native name. Portion used.

uXhaphozi Leaves

Use. Page.

Catarrh, etc. 34

Urinary complaints 49

Venereal diseases (syphilis) 51

isiShoshoka-

zana

Catarrh, etc. 35

Cissampelos

tori^losa B.lf.

Ditto

Ditto

Order Mentsper-jiace^.

uniThombho —

Roots

„ Leaves

"Venereal diseases

Toothache

Scrofula

51

69

18

Lepidium capense

Dovyalis rham-

noides B. S^ IT.

Trimeria alnifolia

Planch.

Pittosporus

viridiflorum Sims

Order Ceucifeee^.

uMathoyisa Tuber

Order Bixine.*:.

uniNyezane Roots and

bai'k

iDlebelend- Leaves

lovu

Catarrh, etc.

Rheumatism

Order Pittospore^.

umFusamvu Bark Febrile complaints

34

58

Stomach and intestinal 23

complaints

44
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Latin name. Native name. Portion used. Use. Page.

Zantlioxylum iiniNungwaiie Loaves Stomach and intestinal 28

capense Harv.

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Oehna atro-

pnrpurea D.C.

complaints

Bark of root Stomach complaints 25

Root Chest complaints (chronic 40

coughing)
— Paralysis 61

Leaves Skin diseases (sores) 65

Root-bark Toothache 69

Roots Snake-bite 74

Order Ochnace.e.

vimBomvane Roots Gangrenous rectitis 33
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Latin name. Native name. Portion used. Use. Page.

EliBodendi'on vein- INqayi Bark of roots Dysentery and diarrhoea 30

tinnm Harv.

Pterocelastras uSahlulanianye Roots Spinal disease 61

rostratus Wafp.

Order Rhamne^.

Helinus ovata E.M. nBhubhubhii

Rhaninus prinoides iiNyenya

L'Herit.

Roots Hysteria

Sprains

6i

71

Zizyphiis mucro-

nata Willd.

Cissus cuneifolia

E. and L.

nmPhafa Bark Chest complaints (coughing) 41

Order Ampelide.^.

isiNwazi Root Impotency and barren- 55, 56

ness

Order Sapindace^.

Bersama lucens isiNdiyandiya

Szysz.

Ditto

Very ijoisonous 13

Cardiospermnni
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Latin name.
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Order Halorageje.

Latin name. Native name. Portion used. Use. Page.

Gunnera perpensa uGobo Root Urinary complaints 50

Linn.

Ditto

Ditto Root

Order MELASTOMACEiE.

Impotency and barrenness 56

Rheumatism 58

Dissotis incana imFeyesele or Leaves

Naud. imFeyenkala

Dysentery and diarrhtea 3U

Ophiocavilon

gunimifera Hk. f.

Ditto

Order Passiflore^.

iinFuhva —

„ Root

Order Cucurbitace^.

Cucumis liirsutiis tiThang-azana

Sond.

Ditto

Lnffa sphajrica uSelwa

Sond.

Momordica inTshungwana

involucrata E.M. yehlathi

Momordica fcetida inTshungii

Sclium.

Very poisonous 12

Febrile complaints 45

Vei-y poisonov^s 13

Roots

Leaves or

roots

Chest complaints (chronic 40

coug-hing-)

Stomach complaints 25

Stomach and intestinal 25

complaints

Stomach and intestinal 25

complaints

Order Ficoide^.

Mesembryan-

themum sp.

iKhambhi
lamabulawo

Leaves

Order Umbellifer^.

Heteromorpha imiBangandlala Leaves

arborescens

Cli. and Sell.

Lichtensteinia in- inTlasliane Roots

terrupta E.M.

Heart complaints

Scrofula

59

18

Chest complaint (chronic 40

covighing)

Cussonia spicata

Thh.

Order Araliace^.

umSenge Roots

Order Rubiace^.

Febrile complaints 44

Oldenlandia uMampeshana Roots Chest complaints and heart 42,

decubens Hiern. disease 59
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Latin name.
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Latin name. Native name. Portion used.

Mikania capensis uniDlonzo Leaves

B.C.

Ditto

Othonna natalensis iNcamu —
Sch. Bi}).

Ditto

Osteospermum

nervatum D.C.

Ditto

Senecio speciosus

Willd.

Ditto

? Trijiteris natal-

ensis Horv.

Ursinia tenuiloba

D.C.

Vernonia woodii

Hoffm.

Ditto

Ditto

Ditto

Ditto

Vornonia coryni-

bosa Less.

Wedelia natalensis

Sond.

Ditto

Ditto

Ditto

uMasigcolo

iBolilolo

uMadintsana

uHlonyane

Roots

Roots

Leaves and

stalks

Leaves

Roots

Leaves

Roots

Leaves

Roots or

leaves

iiHhingu-lungu

iibuHhinu-vvana

Roots

Leaves

Use. Page.

Urinary complaints 49

Venereal diseases 51

Tape-worm 22

Stomach and intestinal 24

disorders (nausea)

Stomach and intestinal 24

complaints

Febrile complaints . 43

Chest complaints 39

Dropsy 60

Febrile complaints 40

Coughs 40

Stomach disorders 25

Catarrh, etc. 34

Chest complaints 3(S

Febrile complaints 44

Vurmin-killfr 74

Impotency and barrenness 56

Stomach and intestinal 24

complaints

Dysentery and diarrhoja 29

Febrile complaints 44

W^ounds 70

Embelia kraussi

Uarv.

Maesa sp.

Euclea natalensis

A.D. C.

Ditto

Ditto

Ditto

Order Mybsine^.

iBhinini Leaves or Tape-worm 22

black berries

uMaguqu Ripe berx-ies Tape-, round-, and thread- 22

(dried and worms

ground)

Order Ebenace^.

isiZimaue or

iDiingamuzi

Poisonous

Bark of root

Bark

12

Scrofula 17

Intestinal complaints 23, 27

Root Chest complaints (pleurisy) 38
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Order Solanacka;.

Latin name. Native name. Portion used. Use. Page.

Skin diseases (wounds and 66

sores)

Urinary complaints 49

Venereal diseases (syphilis) 51

Ophthalmia 67

Toothache 69

Snake-bite 73

Venereal diseases (syphilis) 51

Root-bark Impotency and barrenness 56

Gangrenous rectitis 33

Venereal diseases (syphilis) 51

Leaves Skin diseases (wounds and 65

sores)

Order ScBOPHULARiACEJi.

Bopusia scabra inKunzi or Leaves ^ Stomach and intestinal 23

Prcsl. iBheja complaints

Ditto inKunzi, iBheja Roots Gangrenoiis rectitis 33

or uGweje

Ditto inKunzi or Inner root- Febrile complaints (enteric 46

iBheja bark fever)

Ditto „ Roots Skin diseases, etc. (body 65

sores)

Order Pedaline^.

Ceratotheca triloba uDonqabathwa — Stomach and intestinal 25

E.M. complaints

Datura stramonium
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Order Labiate.

Latin name. Native name. Portion used.

Leonotis loonurus iMiiiiyane Leaves

Broiv^i

Ditto „.
—

Ditto „ Roots

Leonotis ov^ata mnCwili —
Spreug

Moscliosma riparia iBoza Roots

Hochst.

Ditto

Use.

Catarrh, (>tc.

Snalie-bite

Dropsy

Page.

34.

72

73

72

GO

Ditto

Ocimiim obovatiim uFukuzela

E.M.

Leaves Chest complaints (expectoi-a- ll

tion of blood)

— Stomach disorders 25

Leaves Hair-restorer 76

Order AMARANTACEiE.

Achyranthes isiNama — Stomach and intestinal 24

avicularis E.M. complaints (nausea)

Ditto „ Roots Febrile comiJlaints 43

Pupalia sp. isiNama esi- Flowers Impotency and barrenness 55

liomvu sehlathi

Order Phytolaccace^.

Phytolacca abyssi- iiMahedeni

nica Hoffni.

Febrile complaints 45

Ditto
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Latin name.

Acalypha pedun-

ciilaris Meisn.

Antidesma

venosum E.M.

Chtytea pulcholla

Linn.

Ditto

Ditto

Croton gratissi-

iniim Burch.

Ditto

Ditto

Ditto

Ditto

Croton sylvaticiiin

Hochst.

Ditto

Ditto

Ditto

Jatroplia hirsuta

Hnch.

Ricinus commiinis

Linn.

Synadenium

avborescens HI. f.

Ditto

Chaetaehme meyeri

Harv.

Chcetachme aristate

Planch.

Urtica iirens Li^m

.

Order EupHORBiACEji:.

Native name. Portion used.

uSmiunundii Roots

isiBano'amlotha Leaves

uNgwaleni

iiMahlahekn-

feni

Ditto

Ditto

Ditto

Ditto

umZilanyoni

Bark

iiGodido

iiniHLakiiva

nmDlebo

Root

Roots

Use. Page.

Chest complaints ; expecto- 41

ration of blood

Stomach and intestinal 28

complaints

Stomach-ache 25

Dysentery and diarrhoea .SO

Broken limbs and sprains 71

Very poisonous 13

Stomach and intestinal 26

complaints

Chest complaints (pleiirisy) .S9

Uterine disorders 52

Dropsy 61

Very poisonous 13

Stomach and intestinal 26

complaints

Chest complaints (pleurisy) 30

61

70

„ Leaves

Order Urticace^.

ixmKhovothi Root

Bark

Dropsy

Wounds

Toothache

Very poisonous

Catarrh, etc.

Toothache

Piles

69

12

34

69

31

Eulophia arenaria

Bohn

Sanseviera thyrsi-

folia Thh.

imBhabazane — Impotency and barrenness 53

Order Orchidb^.

iiNdwendweni or Bulbous Impotency and barrenness 53

iMabeleyongosi roots

Order H^.mgdorace^.

isiKholokotho Leaves Earache 68
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Order Iride^.

Latin name. Native name. Portion used. Use. Page.

Aiitliolyza xiniLung-e Root Dysentery and diarrluea 30

paniculata Klatt

Gladiolus ludwigii

Pappe

Olivia miniata

Regel

Ditto

Ditto

Crinum (Natal

Lily)

Ditto

Cyrtanthus

obliquus Ait.

Ditto

Ditto

Ditto

Ditto

Hypoxis sp.

Ditto

isiDwa Impotency and barrenness 54,

57

Order Amaryllide^.

uMayinie

iiniDuze

ixMathunffa

Root

Roots

Bulb

Febrile complaints 45

Impotency and barrenness 5(3

Snake-bite 74

Scrofula 17

Urinary comiDlaints 50

17

Root Catarrh, etc. 35

Bulb Chest complaints (chronic 40

covig'hing)

Bulbous root Scrofulous coiigli 42

Root below Broken limbs and sprains 70

inKomfe

inKomfe enkula

Hypoxis latifolia iLabatheka

Hook

Ditto

Ditto

Ditto

Ditto

Hsemanthus iDumbhi-lika'-

natalensis Pappe ntloyile

Ditto

bulb

Root

Bulbs

Bulbs

Root

Very poisonous 12

Intestinal parasites 20

Very poisonoixs 12

Heart comjjlaints 59

Impotency and barrenness 56

Insanity

Vermin-killer

Coug-hing-

Dioscorea rupicola

Kth.

Agapanthus

umbellatvis L'Herit

Aloe ferox Miller

(Common Aloe)

Aloe sj).

Ditto

Order Diosorace^.

inlvM'a —

Order Liliace^.

uBani Roots

Chest complaints

Very poisonous

65

75

41

42

12

uuiHlaba

uMpondonde

VOL. 2, PART I.

Heart complaints 59

Leaves Venereal diseases (sy2:)hilis) 51

Roots Impotency and barrenness 56

„ Ophthalmia 67
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Latin name. Native name. Portion used.

Asparagus sp. IsiGobo Leaves and

Bulbine natalensis iBliucii

Baker

Ditto

Eucomis imduLita iiMakhauda

Ait. ka'ntsele

Gloriosa virescens iHlaravu

Ldl.

Ditto iHlamvu

comfana

nentomhhazana

Scilla rigidifolia inGcolo,

Kth. inGcino

Ditto Ditto

Smilax kraiissiana iiiGqaqabixlani,

Meisn. iYali, or

nLimilwenyathi

roots

Leaves

Use. Page.

Chest compLaints 39

Urinary complaints 49

Skin diseases (eczema) 66

Urinary diseases 47

Root
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Table of Zuld Medicinal Plants arranged in ALrnABETiCAL Order.

Zulu name.

umBanda
umBantjandlala

iiBangalala

Ditto

isiBangamlotlia

uBani

imBhabazane

isiBhaha

Ditto

Ditto

Ditto

Ditto

iBhinini

Ditto

iniBhozisa

iBhiicu

Ditto

Ditto

iBhiiiua

iiBhubliubhii

iBohloloIo -

iBohloIolo or

inZwabiihhmgii

uiuBouivane

iBoza

Ditto

Ditto

iBiiba

iiCatliixcathii

Ditto

iCimainlilo

Ditto

Ditto

Ditto

umCwili

Botanical name.

Heteromorpha ai'borescens

Ch. 4- Sch.

Antidesma venosiim E.M.

Agapanthus iimbellatus

L'Herit.

Urtica urens Linn.

Embolia kraussii Harv.

Biilbine uatalensis Baker

Cyperus sp.

Helinus ovata E.M.

Senecio speciosixs Willd.

Ochna atropiu'piirea B.C.

Moschosnia riparia Hoch.

Hibiscus svirattensis Linn.

Pentanisia variabilis Harv.

Leonotis ovata Spreng.

Use. Page.

Dysentery and diarrhoea 30

Scrofula 18

Urinary complaints 50

Impotency and barrenness 53

Stomach and intestinal com- 23

plaints

Heart complaints 59

Impotency and barrenness

Chest complaints (dry congh)

Febrile complaints

Urinary complaints

Rheumatism
Dropsy

Tape-worm

Catarrh, etc.

53

41

46

50

58

61

22

34

34

Urinary complaints 49

Venereal diseases (gonorrhoea, 52

etc.)

Skin diseases (eczema) 66

Impotency and barrenness 53, 56

Hysteria 64

Chest complaints (plei^risy) 39

Dropsy 60

Gangrenoiis rectitis 33

Stomach disorders 25

Chest complaints (expectora- 41

tion of blood)

Dropsy 60

Syphilis 51

Urinary comi)laints 50

Venereal diseases (gonorrhoea, 52

etc.)

Piles 31

Gangrenous rectitis 33

Rheumatism 58

Paralysis 62

Snake-bite 72
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Zulu name.
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Zulu name.

iDungiiimizi

iDuui^amiizi or

isiZimane

Ditto

Ditto

luiiDiize

Ditto

Ditto

isiDwa

Botanical name.
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Zulu name.
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Zulu name.
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Zulu name.

umKhwangvi
was'entabeni

iKlolo or

iLalanyathi

iiiKokhane

Botanical name.

Grewia occidentalis Linn.

Ditto

inKoniankoma N. filix-inas Rich, or Lastrea

inajqiiale Hk.

inKomfe Hypoxis sp.

inKomfe enkula „

inKominophondo —
inKonazana Alysicarpus wallichii Wiyht

4" Am.

Use. Page.

Intestinal parasites

—

20

Ikhanibhi

Impotency and barrenness 56

Febrile complaints (measles 46

and rashes)

Snake-bite 73

Extraction of thorns 70

Very poisonoiis

Intestinal parasites -

Ikhanibhi

Catarrh, etc.

Febrile complaints

12

20

35

44

inKmizana
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Zulu name.

iiMabusana

Ditto

Botanical name.

Capparis <^ueinzii Soiid.

Use. Page.

Chest complaints (chronic 40

coughing)

Chest complaints (expectora- 4-1

tion of bh>od)

iiMachakazi
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Zulu name.

iiMathanjana

TiMathoyisa

iiMathunga

Ditto

Ditto

Ditto

Ditto

uMayehlezana

or iiSi

uMayinie

Ditto

Ditto

iimMbhezi

Ditto

uMondi

uMoyawovungu
uMpondonde

Ditto

IMunyane

Ditto

isaMuyisane

Ditto

Botanical name.

? Rapliionacmc sp.

Lepidium capense Thb.

Cyrtanthus obliquus Ait.

Crotalaria sp.

Clivia miniata Kegel.

Chlorocodon whitei Hk.f.

Leonotis leonurvis Brown

Spermacoce natalensis Hochsi.

isiNama Achyranthos avicularis E.i

Priva leptostachya Juss.

Ditto

Ditto

Ditto

Ditto

isiNama esibomvii Pupalia sp.

selilathi

iNcamu Othoiina natalensis Sch. Bip.

Ditto

iNcohiba Goiupliocarpus sji.

isiNdiyandiya Bersama lucens Szysz.

Ditto

uNdwendweni or Eulopliia arenaria Bolus

iMabelejongosi

viNgazi —

Use.
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Zulu name.

uNgazi

iiNgibonisele

iiNgwaleni

Ditto

Ditto

amaNgwe
Ditto

iiNjalwana

uNjalwana or

iKhambhi lesi-

patsholo

iNkomankoma

uniNono

iNothwane or

inDola encane

iimNqandane

wezimpisi or

inDodemnyama
Ditto

Ditto

iNqayi

uNtlangothi

Ditto

iiNtliziyonkulu

or umuWane
iimNiikambhiba

Ditto

viNiikani

Ditto

uNtingwane

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Botanical name.

Chiytia piilchella Linn.

Nephrodimii filix-mas Rich.

(Lastrea inajquale Hk.),

Nephrodiiim or Lastrea

athamanticiim Hk.

Triiimfetta rhomboidea Jacq.

Royena villosa Limi.

Elseodendron volutinum Hare.

Claiisena inaequalis Bth.

? Ocotea bullata E. Mey.

Zanthoxylum capense Harv.

Use. Page.

Spinal diseases 01

Impotency and barrenness 53, 56

Stomach-ache 25

Dysentery and diarrhoea 30

Broken linabs and sprains 71

Very poisonous 12

Intercostal neuralgia 60

Venereal diseases (syphilis) 51

Impotency and barrenness 53

Tape-worm 22

Stomach and intestinal com- 25

plaints

Impotency and barrenness 56

Stomach and intestinal com-

plaints

28

Dropsy
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Zulu name.

isiNwazi

ixmNyamathi

Ditto

Ditto

iNyathelo or

iiHlonyane

xiNyawothi

ixNyenya

umNyezane

isiPatshola

iniPepho

iimPhafa

iPhahla

xxPhico

iPhombhane

aniaPhofu

ximPhuphutho

iinPila

Ditto

Ditto

imPindisa

imPisikayihlan-

gulwa

Botanical name.

Cissus cuueifolia E. Sj' Z.

Ekebergia meyeri Presl.

Ekebergia capensis D.C.

or meyeri Presl.

Vernonia woodii Hoffm.

? Penicillaria spicata Willd.

Rhamniis prinoides L'Her it.

Dovyalis rhamnoides B. Sf H.

Zizyphus miicronata Willd.

Brachylsena discolor D.C.

Callilepis laureola D.C.

E.ubia cordifolia Linn.

Use. Page.

Iiiipotency and barrenness 5o, 56

Intestinal parasites

—

20

Ikhambhi

Indigestion (heartburn) 24

Chest complaints (coughing) -il

Vermin-killer 74

Extraction of thorns 69

Sprains
.

71

Rhexxmatism 58

Syphilis 51

Ophthalmia 67

Chest complaiixts (coxxghing) 41

Intestinal pax-asites

—

20
Ikhambhi

Catarx'h, etc. (headache) 35

Snake-bite 74

Hysteria 63

Gangi-enous rectitis 33

Vex-y poisonous 12

Tape-wornx 22

Stomach and intestinal coixx- 27

plaints

Impoteixcy aixd barrenness 53, 54

Uriixax-y diseases 47

xxQadolo

xxmQalothi

Ditto

Ditto

xxnxQaqongo

Ditto

Ditto

Ditto

amaQate or

xxBhxxsha

xxQhxxme

Ditto

xxQontsi

Bideixs pilosa Linn.

Stxychnos henningsii Gilg.

Clerodendron glabrxxm E.M.

Stomach complaints

Tape-wox"m

Stomach aixd intestinal coax

plaiixts (naxxsea)

Rhexxmatism 58

Intestiixal pax-asites

—

20

Ikhambhi

Tape, roxxixd, and thx-ead-worms 22

Dropsy 60

Snake-bite 74

Impoteixcy aixd barrenness 53

24

Hippobromxis alatxxs E. Sf' Z.

Eriosema cordatum E.M.

and E. salignxxm E.M.

Very poisonoxxs 13

Catarx'h, etc. 34

Impotency and barrenness 53
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Zulu name.

uinSuzwane

Ditto

Botanical name.

Lippia asperifolia Rich.

Use. Page.

Gangrenous rectitis 'S4

Febrile complaints (measles, 46

etc.)

uThangazana

Ditto

isiThathe or

isiNungu

isiTlielelo

Ditto

Cucumis hirsiitus Sond.

Oxalis semiloba Sond.

Aster eriffei'oides Harv.

iTuiThente Imperata arundinacea Cyr.

iThethe

umThombho
Ditto

Ditto

iThondo

umThuma
Ditto

isiThumana

Ditto

Ditto

Ditto

Ditto

umThunduh\ka
nmTimatane or

isiNywane

inTlashane

inTolwane

Ditto

inTondo

Ditto

inTsang'n

inTsangwana

uniTshiki

inTsliuniju

Polygala oppositifolia Linn.

Cissampelos torulosa E.M.

? Solanum melongena Linn.

Solanum sodomceum Linn.

Solanum capense L. f.

Ximenia caffra Sond.

Eoyena lucida L.

Liclitensteinia interrupta

E.M.

Elephantorhiza burchellii

Bth.

Argyrolobium marginatum

BoUis.

Cannabis sativa Linn.

Wild hemp
Tephrosia kraussiana Meisn.

Eragrostis plana Nees

Moniordica fcetida Schum.

06

20

23,28

24

Very poisonous 13

Chest complaints (chronic 40

coughing)

Skin diseases (infantile

thrush)

Intestinal parasites— .

Ikhambhi

Stomach and intestinal

complaints

Hiccough through stomach

disorders

Scrofula 17, 18

18

Venereal diseases (syphilis) 51

Toothache 69

Scrofula 18

Venereal diseases (syphilis) 51

Impotency and barrenness 56

Urinary complaints 49, 50

Venei-eal diseases (gonorrhoea, 52

etc.)

Ophthalmia 67

Toothache 69

Snake-bite 73

Ophthalmia 67

Impotency and barrenness 55

Chest complaints (chronic

coughing)

Dysentery and diarrhoea

40

29

Febrile complaints 45

Hiccough through stomach 24

disorders

Stomach sickness 25

Chest complaints (dry cough) 41

Chest complaints (chronic 40

coughing)

Imijotency and barrenness 54

Stomach and intestinal com- 25

plaints
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Zulu name. Botanical name. Use. Page.

inTshuiii^-wana Mouiordica involucrata E.M. Stomach and intestinal com- 25

yelilathi plaints

inTsiilwa — Dysentery and diarrhoea 29

iibuVimbha

Ditto

Ditto

iimVuma
iimVnthwani ini

Ditto

Withania somnifera Don.

Turra?a floribiinda Hochst.

Plectronia ventosa L.

Gangrenous rectitis 33

Venereal diseases (syphilis) 51

Skin diseases (sores) 65

Heart complaints 59

Stomach and intestinal com- 23

plaints

Dysentery and diarrhoea 29

uXhaphozi

Ditto

Ditto

Ditto

iXolo

or iimKhuhhi

Ditto

iYoli

Rannneiilus pinnatiis Poir.

Trichilia emetica Vahl.

Datura stramonium Linn.

Catarrh, etc. 34

Urinary complaints 49

Venereal diseases (syphilis) 51

Dropsy 61

Stomach and intestinal 23, 28

complaints

Kidney disease 48

Skin diseases (wounds and 66

sores)

umZilanyoni
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On Lafoea dispolians sp. n., a Hydroid parasitic
on Sertularia bidens Bale.

By

Ernest Warroii, D.Sc.L.oii<l.

With Plate I and 2 Text-fiL's.

This liydroid is especially interesting on account of its

parasitic habit.

Only two small colonies have been found ; they both

occurred at Isipingo, Natal, and the host was a species of

Sertularia. The Sertularia closely resembles S. bidens
Bale, recently re-figured and described in the ' Annals of the

Natal Government Museum,' vol. i, p. 310. There are,

however, certain differences, in that there is no well-developed

double tooth of perisarc on the abcauline side of the mouth of

the hydrotheca, and also the spiral groove at the base of the

pinnate portion of the stem is replaced by an oblique joint.

These differences are small and do not appear to be sufficient

to justify the formation of a new species.

Text-fig. 1 represents one of the specimens. The parasite

evidently first attacked the hydranth A of the host. Possibly

a swimming planula of the Lafcea was swallowed by the

polyp of the host, and the subsequent growth of the parasite

caused the death of the hydranth of the Sertularia. The

hydrorhiza of the parasite then passed through the aperture

at the base of the hydrotheca into the ccenosarc of the host,

and grew upwards, invading the hydrothecfe B, C and D, and

replacing the original polyps of the Sertularia by its own

VOL. 2, PART 1. 8
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Text-fig. 1.

Main stem of Se ,:t„lav,a.>ide„.
infested

.-HhLaf^aaispoli
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hydranth.s. The hydrorhiza on entering the hydrotheca grows
along the adcauline snrface and forms a sac (h. s.). From
the base of the sac there springs a hydranth which occupies

the remainder of the hydrotheca. It should be noticed that

the hydranth of the parasite is unprovided with a hydrotheca

of its own.

In the case of the hydrotheca B the hydrorhiza-sac of the

parasite has continued its growth and has crept round the

margin of the mouth to the exterior, and has grown along the

outer surface of the host and produced a typical Lafcea-like

hydrotheca and hydranth {a). On emerging from the hydro-

theca of the host the hydrorhiza of the parasite provides

itself with a substantial perisarc (j). P.).

A very similar history is shown in Text-fig. 2, which repre-

sents the second specimen. In this case it was a pinna that

was infested, while in the former case it was the main stem.

The parasite started its growth at A and the hydrorhiza-sac

is seen on the adcauline surface of the hydrotheca, but there

was no polyp. Within the host the parasite has grown
upwards to the hydrotheca^ B, C and D. At C a polyp was not

formed or it had disappeared. At Z) the hydrorhiza-sac {h. s.)

has continued its growth and has passed through the opening

of the hydrotheca to the exterior, where it has forked into

two (_£/); .one branch has grown upwards and has produced

two typical hydrothecEe and polyps (a and h), and the other

has grown downwards and the growing apex ended at the

level of the line 5, 5. The downward-growing branch has,

foi' the sake of clearness, been omitted from the drawing, and

is represented cut off at E. This specimen is interesting in

that the polyps B, D of the parasite have shown some attempt

at forming their own hydrothecte, the hydrotheca of the host

being lengthened by a collar-like prolongation secreted by the

L a f oe a

.

The second specimen was carefully imbedded in paraffin

and cut into transverse sections, in order that the effect of

the parasite on the coenosarc of the host might be observed.

From the surface aspect it was not possible to discern whether
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the parasite actually invaded the tissues of the host or siniplj-

crept in the cavity between the perisarc and ccEnosarc.

Text-fig. 2.

Pinna (cat into tAvo) of S. l)idens infested with L. dispolians.

In PI. I, figs. 1-6, are represented cross-sections at the six

levels indicated in Text-fig. 2. In fig. 1 the hydrorhiza of

the parasite {I\ i.) is seen on the side of the hydrocaulus of
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the host where the greater part of the cosnosarc lies, and

opposite to the hydrocauline cavity. The parasite is shut ol¥

from the coeiiosarc of the host by a layer of perisarc {p. H.)

which is continuous with a layer running- partly round the

inside of the Sertularian tube. It is clear that the growing-

apex of the parasite forces itself into the coenosarc of the

host, which responds by secreting a partition separating it

from the invading Laf oea. In fig. o the parasite has grown

away from the perisarc tube of the host into the middle of

the ectodei"m of the coenosarc, and the Sertularia has

secreted a continuous tube of perisarc (^J. H.) around the

parasite. Fig. 2 represents an intermediate condition between

that seen in fig. 1 and fig. 3.

Within the host the parasite secretes practically no parisarc,

but it may be represented by the thinnest possible layer as at

p. P., figs. 4 and 6.

Thus, in Text-tigs. 1 and 2 what looks like the perisarc of

the Laf oea is really a tube of chitin secreted by the host to

shut off the parasite. Outside of the host the hydrorhiza of

the Lafoea assumes greater dimensions than inside, as at

P. 0., figs. 1-3.

In fig. 4 the cross-section shows the Sertularian hydrotlieca3

of the two sides. On the left the hydrorhiza-sac {li. s.) of the

parasite, adhering to the adcauline surface, is seen, and on the

right side in addition to the sac a transverse section of the

base of the Lafoea {h. H.) polyp is present.

In fig. 5 the cross-section shows the parasite passing

through the lower opening of the hydrotheca, and it is still

separated from the ectoderm of the host by a partition of

perisarc [p.H.). It would appear that only in the region of

the growing apex of the parasite does the living tissue of

parasite and host remain in contact.

In fig. 6 the junction of the base of the polyp {h. E.) and

the hydroi*hiza-sac [h. s.) is seen.

In fig. 7 there is shown under greater magnification the

coenosarc of the Sertularia, containing the hydrorhiza of the

parasite encircled by a tube of perisarc secreted by the
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ectodenn of the host. On each side of the endoderm-tube

there may be noticed a chimp of large cells {gl. c.) containing

globules resembling those seen in the endoderm cells.

The example of parasitism is interesting in that^ as far as I

am aware, it is unique, and it exhibits in a striking manner

the struggle of the host to squeeze out the parasite and shut

it off from its depredations. It also illustrates the economy

exei'cised by the parasite in the secretion of perisarc. AA'hile

within the body of the host it produces practically no peri-

sarc, and utilises the hydrotheca? of the host ; but when for

any reason the hydrotheca is too short, it may be lengthened

as in Text-fig. 2, B, D. Immediately on passing out to the

exterior a substantial perisarc is formed. The fact of being-

housed and partially fed by the host during the younger

stages in the growth of the parasite, must certainly be a

great advantage to the Laf oea, as it thereby esca23es some of

the dangers of this critical period.

With reference to the specific characters of the Lafcjea

there is but little to state, since, as is so usual in specimens of

this genus, no gonangia were present.

Hydrorhiza. — Creeping and apparently irregularly

branched.

Diameter, when outside the host, O'lO mm.
Thickness of perisarc, 11 ^.

Hydro caulus.—Represented by the short pedicels of the

hydrotheca^, smooth or slightly Avrinkled.

Diameter about 0'05 mm.
Hydrothecfe.—Carried on short pedicels, and rather

sparingly scattered on the hydrorhiza when the parasite is

outside of the host. Cylindrical, margin not perceptibly

everted.

Length, O'o9 mm.; breadth, 0'18 mm.
Thickness of perisarc, 5 /a. There is a slight indication of

a diaphragm.

Hydranth.—Cylindrical, with a crown of eight tentacles,

which are somewhat moniliform. Hypostome hemispherical.

The ectoderm of the polyp tends to be thin, while the endo-



ON LAFCEA DISPOLIANS SP. N. HI

derm is thick. The endoderm of the hypostome is modified,

and consists of tall^ narrow, columnar cells, which are exceed-

ingly granular and stain very readily (fig. 8, e, h).

Nematocysts, variable in size, the commonest variety being

about 3'5 /.t in length and l"o /n in breadth. The endoderm tube

of the coenosarc, when the parasite is outside of the host, just

as in the case of the Sertularia, contains on one side many
globules of a fatty nature. This character is, however, more
marked in the Sertularia host (figs. 1, 2, and 3). The
ectoderm of the coenosarc of the hydrorhiza may contain

nematocysts (fig. 3, n).

EXPLANATION OF PLATE I,

Illustrating Dr. Ernest Warren's paper "On Laf oea dispolians

sp. n., a Hydroid Parasitic on Sertularia bid ens Bale."

Fig. 1.— X 325. Cross-sectiou along the Hue 1. 1 (see Text-fig. 2)

whowing parasite inside (P. i.) and outside (P. o.) tlie host. p. H. is peri-

aarc secreted by the host and shutting off the parasite.

Fig. 2.— x325. Cross-section along the line 2, 2 of Text-fig. 2.

Showing the parasite separating itself from the perisarc-wall of the

host.

Fig. 3.— x 325. Cross-section along the line 3, 3 of Text-fig.

showing parasite completely sepai'ate from the perisarc-wall of host.

The imrasite is surrounded by a tube of perisarc {p. H.) secreted by the

host.

Fig. 4.— x 325. Cross-section along the line 4, 4 of text-fig. cutting-

through the liydrothecai of the two sides. The parasite is separated by

perisarc-partition (2). H.) secreted by the host. The perisarc of the

parasite {p. P.) is exceedingly thin. In the hydrotheca of the left side

the hydrorhiza-sac (/(. s.) is seen, and on the right side a cross-section of

the base of the polyp (6. H.) is also shown.

Fig. 5.— x 325. Cross-section along the line 5. 5 of Text-fig. cutting

through the basal aperture of the hydrotheca. The parasite is seen

passing into the hydrotheca. A sheet of perisarc (p. H.) secreted by the

host separates the parasite from the ca?nosarc of the Sertularia.
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Fig. 6.— x 325. Cross-section along the line 6, 6 of text-fig. It

shows the junction of the hydranth and hydrorhiza-sac of the parasite.

e. H. is the remnant of the ectoderm of the host on the perisarc-wall.

Fig. 7.— X 700. Cross-section through the coenosarc of the host in

which is embedded the hydrorhiza of the parasite surrounded )jy

perisarc secreted by the Sertularia. Nematocysts (n) occm- in the

ectoderm. The endoderm-tube of the host is composed on one side of

especially elongated cells {gl. c.) which are filled with refringent yolk-like

globules. Similar globules occur in certain swollen cells {yl. c.) in the

ectoderm on each side of tlie endoderm-tulie.

Fig. 8.— x 600. Oblique cross-section through hypostome, and

longitudinal section through tentacle of parasite. It shows the modified

endodeim of the hypostome, consisting of elongated nan-ow cells with

deeply staining granules. A piece of the hydrotheca of the parasite is

seen at p. P.

Explanatory References for Plate and Text-figures.

a, h. Hydrothecaj and hydrauths of parasite. A., B., C. D. Hydro-

thecse of host infested with parasite, b. H. Base of hydranth of para-

site, e. h. Endoderm of hypostome. e. H. Ectoderm-remnant of host.

g. A. Growing apex of parasite, y/. c. Swollen cells df ectoderm

filled with globules, gl. e. Endoderm cells filled with globules, h. s.

Hydi'orhiza-sac of parasite. ^. p. Inner layer of perisarc. I. e. Lining

ectoderm of perisarc-wall of host. n. Nematocyst. 2^- ^- Perisarc

secreted l^y host and shutting off the parasite, p. P. Perisarc of para-

site. P. i. Parasite inside host. P. o. Parasite outside host. 1, 1 ; 2, 2

;

3, 3 ; 4, 4 ; 5, 5 ; 6, 6. Planes in Text-fig. 2 through which the sec-

tions drawn in the Plate were taken.
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Notes on the Life-Histories of Natal Termites,
based on the Observations of the late Mr.
G. D. Haviland.

By

Ernest Warren, D.^cLond.

The material for this paper is drawn from the work of the

late Mr. G. D. Haviland. This careful and keen observer had

resided for some years in Natal^ and, as is well known, he had

done most valuable work on the termites of Natal and of the

Malay region.

In the Linnean Society's Journal, vol. xxvi, 1897, Mr.

Haviland published an important paper entitled " Obsei"va-

tions on Termites, with Descriptions of New Species," which

is a systematic memoir on the species of termites which had

come under his notice.

Subsequently to the publication of that paper he made

many interesting observations on the habits of the Natal

species, and these were carefully recorded in diaries and in

other manuscript notes.

In addition to these observations, Mr. Haviland made an

extensive series of measurements of the breadth of the head

of the various castes in the nests of certain species, more

especially of Termes natal en sis. The measurements were

undertaken with a view to determine the mutual relationships

and variabilities of the different castes. The investigation is of

special interest in that in this species there is but one queen

and king in a nest from which all the castes originate.
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Mr. Haviland'y measurements Avere left in an unreduced

condition^ Imt they have now been tabulated, and the results

will be included in a paper which Avill probably be shortly

published in the statistical journal ' Biometrika/

I am nnich indebted to Mr. A. E. Haviland, of Estcourt,

Natal, brother of the deceased gentleman, who has generously

placed at my disposal the whole of the collection and the

manuscript notes.

The observations, as presented in this account, will neces-

sarily appear somewhat fragmentary, as it is not desired to

repeat what has already been published in Mr. Haviland's

paper. For this reason systematic descriptions of the species

will not be given. The species which will be referred to

are :

R h i n o t e r in e s s p

.

Hodotermes havilandi tSliarpe,

Calotermes durbanensis Saviland,

Termes natalensis Hart land,

Termes latericius Havilaud,

Termes vulgaris Havilaud,

Termes incertus Hagen,

Termes parvus Haviland,

Termes bilobatus Haviland,

Termes trinervius Ramhur,

and they will be dealt with in the above order.

K h i n o t e r ni e s s p

.

The species has been found only in the Botanical Grardens,

Durban. The termite appears to nest in the interior of the

trunks of trees, but the general economy and the nature of

the nest have not been worked out. The termites build

covered ways up the trunks of trees, consisting of the red

ferruginous sand of the district.

Imagos have not been discovered, and it is accordingly

unwise at present to name th'; species.

The soldiers and Avorkers closely correspond to tlie descrip-
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tions given of an American species, Termes nasutus Hayen.

The soldiers have a minnte foramen above the epistoma.

Labrum is bilobed, and nearly covers the mandibles when in

the position of rest.

There are two sizes of soldiers, and, it is also stated, that

there are two sizes of workers.

The large soldier has a total length, 6'1 mm.; length of

head, 2*4 mm. ; breadth of head, 1'9 mm. ; length of mandible,

0*9 mm. There are two teeth to the left mandible and one to

the right. Pronotum, mesonotum, and metanotum are all of

abont the same breadth of I'-J mm. The antennas have 17

joints.

The small soldier has a total length, o"9 mm.; length of

head, To mm. ; l)readth of head, 0*92 mm. ; length of

mandible, 0'48 mm. The antennas have 15 joints.

Large workers have a total length, 5"6 mm. ; length of

head, 1"8 mm. ; breadth of head, T4 mm. The antennas have

17 joints.

The small workers, which are reputed to occur, are not

represented in the collection.

Hodo termes havilandi Shavp.

This species occurs in the thorn-country. Mr. Haviland

found it at Weenen and Colenso in Natal, and I have found

it abundantly at Hlabisa in Zululand.

The imago is unknown.

Two sizes of workers have been found, but only one size of

soldiers.

Total length of soldier about 13 mm., head-breadth 4*2

mm. ; length of large worker about 10 mm., head-breadth 3*8

mm.; length of small Avorker about 7'5 mm., head-breadth

2"6 mm.
The termites are found in the ground in long tunnels, which

branch and inter-communicate over extensive areas. Mr.

Haviland did not succeed in finding a definite nest, although

on several occasions days were spent in following such tunnels
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for many yards in the hope of finding- the queen and larvae.

The tunnels frequently run horizontally at a depth of about

18 in., Imt they sometimes reach a depth of even 2h ft. The

tunnels may open into little lenticular-cells about ^ in. high

and 2 in. in diameter ; the floor is flat, and a dozen or more

individuals may be found in the cell. From these cells three

or four tunnels may branch out in difl^erent directions.

These termites cut grass, but it is not stored in the cells.

The only grass that was found occurred in a pocket of a

tunnel near tlie surface of the ground.

Mr. Haviland noted that the workers in the deeper tunnels

were of the smaller kind, while those at or near the surface

were generally of the larger variety. The proportion of

soldiers to workers in the burrows was about one to four.

C a 1 o t e rm e s d u rb a n e n s i s Haviland.

This species was found in the Umbilo bush, Durban, also in

the Botanical Gardens.

The body of a winged imago is strikingly like that of a

Avorker, and it is about 8 mm. in length.

There is only one size of soldier and one of worker.

The soldier is about 8 mm. long, and the breadth of the

head is about 1"8 mm. The number of segments of the

antennee varies from 10-14. In Calotermes the antenna3

are more inconstant in the number of segments than in

Termes.
The worker is about 8 mm. long, and the breadth of the

head is about 1*5 mm.
The termite lives in the trunks of trees, and they have

been found in orange trees, although it has been stated that

orange trees are not attacked by Calotermes. Burrows are

made in living wood, and the wood around the borings

becomes discoloured and decayed. The decay extends

further in the direction of the long axis of the fibres

(vertically) than in the transverse direction.

At the time of swarming it has been noticed by Dr. Grassi,
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that in the species, Calotermes flavicollis, the males

come out of the nest three to four hours before the females.

In the diiferent species of Termes the males and females

usually issue simultaneously.

Mr. Haviland noticed that when some individuals were

placed in experimental tubes neoteinic^ forms were com-

menced.

Mr. Haviland also remarked that the workers of this genus

are larval in appearance, and that " it is probable that all to

whom accidents do not happen eventually become winged

fertile individuals."

Termes uatalensis Haviland.

Termes natalensis is found in Natal, fi'om the sea-coast

to an altitude of about 4000 ft.

The winged imago is about 1'9 mm. long, head-breadth

about 3'6 mm.
There ai-e two sizes of soldiers and two of workers.

The length of the large soldier is about 13 mm., head-

breadth 4'4 mm. ; small soldier is 8 mm. long, and head-

breadth 2"4 mm. ; large worker 6 mm. long, and head-breadth

2'6 mm. ; small worker 4*5 mm. long, and head-breadth

1'6 mm.
The nests are covered by sub-conical mounds from 4-6 ft.

in height. The .sides meet the ground at very nearly a right

angle. The termites add continually to the height of the

n:iound; but they soon cease to add to the breadth of the base.

Inside the mound are wide, branching passages running

mostly in a vertical direction; they are sometimes 2 in. in

diameter and lead nearly to the surface of the mound. Some

communicate by small apertures with the exterior, but many

end blindly. It is probable that these large passages are for

the pnrpose of ventilation, and it is especially, or almost

* Fertile individuals that have never liad wings capable of being used

for flight.
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exclusively, ainong-st species which are fungus-growers that

such schemes of ventilation occur.

The nest proper is situated at the base of the mound.

Wide passages lead from the nest into the surrounding ground

and extend to a depth of 1-6 ft. below the surface. The

passages may be 3-4 in. in diameter ; the vertical diameter is

generally greater than the horizontal. There may Ije as

many as 100 of these passages radiating from the nest ; they

branch and inter-communicate.

The nest is dome-shaped and is occupied by the queen-cell

and a frame-work of clay supporting large thick-walled

fungus-beds. The queen-cell is a large, heavy mass not

clearly defined from the surrounding clayey frame-work ; the

cavity is lenticular with flat floor and arched roof; it contains

only one queen and king. Occasionally the holes of entrance

are large enough for the king to escape from when the nesf

is opened.

The fuiio-us-beds occupy the rest of the nest, and very few

of them extend upwards into the mound or downwards into

the surrounding soil. There is no vacant space at the to]) of

the dome-shaped nest as Smeathman described in Termes

b e 1 1 i c o s u s

.

Occasionally a small quantity of dry vegetable matter may

be found in a nest, collected for immediate use. Fungus-

growing species of termites have not been observed cutting

o-rass • although it is possible that they do so at night to a

small extent, but not sufficiently to leave traces of their work.

The nymphs are very plentiful in July, and become winged

in September and October. The images fly in November

after rain in the dusk of the evening, and as is usual in such

cases the c-hitin is testaceous and less dark than in images of

species which issue in the day-time.

In the Natal species, Termes natal en sis, incertus, and

trinervius, the images have brown chitin and they do not

issue until after sunset; while in the species T. vulgaris

latericius, parvus and bilobatus the images have dark-

coloured chitin, and they issue before sunset.



NOTES ON THE LIPE-HISTOKIES OF NATAL TERMITES. 1 19

When a nest is opened, workers, soldiers and nymphs flee

into the surrounding soil, except those that are in the neigh-

bourhood of the queen-cell ; also, a few hide in the fungus-beds

where the larvte are.

The large-headed workers and the small soldiers soon

return on the cessation of digging, and the former at once set

to work to repair the damage. They each bring a pellet of

earth in their mouth and moisten it with a saliva-like secre-

tion; proctodasal discharges are not used in the process of

building. The small-headed workers do not return. The
large-headed soldiers return after a time ; but more slowly

than the small soldiers. The large soldiers can make a

rattling sound by knocking their heads against the ground.

Both forms of soldiers shun the light.

The workers carr}^ the pellets of earth between the lingua and

the labium with the maxillae at the sides. The mandibles are

scarcely used for carrying, but they are employed for placing

the pellets in position.

It is chiefly the large-headed workers which are found

attacking and eating dead stumps of trees, a few small

workers accompanying them. If at all exposed ^Iiey build a

thick eai-thy crust over the places they are at work upon.

In a fully-formed nest the estimated number of large

soldiers ,was 300 and of small 3000. The workers, larvae, and

the iniagos (at certain seasons) are very numerous. The
small-headed workers seem more numerous than the large

workers. The total number of workers was estimated at

30,000.

Several nests have been dequeened, and on subsequent

examination after several months only in one inS'tance was a

new queen and king discovered. The nest was always found

to have beea partially repaired^ and sometimes workers and

soldiers still inhabited it, but at other times it was desei-ted.

When workers were found they generally exhibited a peculiar

white ajjpearance of the abdomen, due to the condition

of the fat-bodies, perhaps arising from the fact that there

was no queen to feed.

IlljIlJIR A R V t
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The larvae on leaving the egg seem all alike. The eggs

are carried from the royal cell and deposited, either on the

fungus-beds, or on the clayey fi'amework of the nest.

The larvae from which the six castes develop have 12

segments to the antenna?. The male and female images will

have 19 segments; soldiers of both kinds, 18 segments; and

workers of both kinds, 17 segments. The king and queen of

a nest always lose a few terminal segments.

In T. natalensis, as in all fungus-growei's, neoteinic indi-

viduals have not been observed. It is not improbable that a

male and female winged imago may occasionally be elected

king and queen, which shed their wings without leaving the

nest.

With reference to the duties of the diiferent castes it may be

noted that the soldiers defend the openings of the nest, while

the workers close them when occasion arises. The soldiers

have a weak thorax and abdomen, Avhich they endeavour not

to expose. The soldiers have large salivary vesicles reaching

to the apex of the abdomen, and when angry they discharge

the contents, which appear as a clear viscid drop between the

mandibles. The secretion does not seem to be an irritant.

The soldiers are blind, and direct their mandibles with very

little skill.

Large soldiers seldom go far from the nest, but small

soldiers always accompany the workers on a foraging expedi-

tion. The large workers do the foraging, while the small

workers attend to the fungus-growing and to nursing, but

they also are often found away from the nest.

The nests of T. natalensis are frequently infested by the

large ant, Carabara vidua. The nest of the ant generally

traverses the termite nest in a very irregular way. The

termites always keep a wall between themselves and the ants.

This wall is smooth and firm on the termite side, but rough

and loose on the side of the ants. The nnts certainly derive

great benefit from the warmth of the termite nest.
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Tei'ines la t eric ins Havilaiid.

This species occurs in Natal from the sea-coast to an alti-

tude of about 4,500 feet.

The winged imago is about 14 mm. long, head-breadth,
2 "2 mm.
The soldiers are all of one size, and the workers are of two

sizes.

The length of the soldier is about 5 nmi., nnd the head-

l)readth 1 "4 mm. ; large worker, 5 mm. long, head-breadth,

VS mm.; small worker, 4 mm. long, head-breadth, 1"1 mm.
The nest has no mound. There are three to four vent-holes

which lead into pipes running vertically into the ground.

The holes are roughly placed on the circumference of a circle,

with a diameter of 6-12 ft. The diameter of the vertical

shafts varies from 1-6 in. The depth is usually about 4 ft.,

but it may extend to 6 ft. The shafts do not lead dii'ectly

into the nest, and frequently their connection with the nest is

not easy to make out. The external opening of the shaft may
be prolonged as a tube above the surface of the ground, even

as much as 2 ft. The vent-holes may be closed over in the

winter.

The nest is placed in the middle of the circle formed by the

vent-holes^ and is situated at a depth of 3-6 ft. The royal

cell is irregular in position and shape, and through its floor it

may be in wide communication with the nest. Two, or even

three, queens may be found in the cell. It often happens

that the royal cell is not in the nest at all, but is hollowed out

in the earth which forms the walls of the nest.

The fungus-beds have thin delicate walls, and are arranged

chiefly in horizontal layers. The fungus globules are densely

crowded on the under surface of the beds, but occur only

sparsely scattered on the upper surface.

The imagos fly in the early part of the wet season, Novem-

ber to December. They issue from the nest in great numbei-s,

generally about 8 a.m. Males and females come out simul-

taneously. They do not issue from the vertical shafts, but by
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small holes made for the purpose by the workers. After

flvino- for a time in the direction of the wind the female

settles on the ground, choosing a spot more or less clear of

grass. She stands with the apex of the abdomen elevated,

and with wings extended and vibrating. If a male be put

near her he runs to her abdomen; she puts her wings in the

position of repose and begins to run, the male following her.

She soon stops and sheds her Avings, first on one side and then

on the other, and then continues to run on. The male sheds

his wings in a similar manner. If the male stops she stops

too, with the apex of the abdomen upturned; if he still

lingers, she turns round to look for him. Directly he

approaches she begins to run again. If two males are put

near her they both run after her ; but she runs fast, and the

males get in each other's way, and soon one gets a little

behind and loses the track.

The soldiers do not run away when the nest is being

opened, but they stand on the fungus-beds with uplifted

heads and threatening jaws. If one further angers a soldier

by breathing on it, a thick viscid red fiuid is discharged from

the salivary glands, and remains as a drop between the open

jaws. If the hand is placed in the nest the soldiers make
their jaAvs meet in the skin, and discharge the viscid secretion

over it, which causes a stain lasting for several daj's.

The workers retire when the nest is opened. In wet

weather the workers may often be seen increasing the height

of the tubular mouths of the ventilation-shafts by means of

pellets of earth.

During the damp summer weather, on turning over cow-dung
on the veld the workers of this species may often be seen at

work underneath.

Termes vulgaris Haviland.

Found in Natal : from the coast to an altitude of 5000 ft. or

more. Winged images have been caught at an altitude of

6000 ft.
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Winged imago is about 14 mm. long, and has a head-

breadth of 2"6 mm.
The soldiers are all of one size and the workers of two

sizes.

The soldiers ars about 5 mm. long, head-bi*eadth, TB nnn.

;

the large workers are about 5 mm. long, and have a head-

breadth of 1"6 mm.; the small workers are 3-8 mm. long, and

head-breadth, Tl nnn.

The nests are situated not far from the surface of the

ground, and are surmounted by a low mound 1-3 ft. high on

a broad irregular base.

Branching passages of considerable diameter exist, but

they do not possess a free opening at the surface of the

ground.

The nest proper is ill-defined at its circumference, and it is

generally shallow. The fungus-beds are small and delicate,

and the plentiful globules are not chiefly confined to the

under surface of the laminae as in Termes latericius.

The royal cell is small, thin-walled and closed. It is

generally near the middle of the nest ; but it may be placed

at one side, or adherent to the top. It is not uncommon to

find two queens and two kings in the royal cell.

The images fly by day, and at any time of the year from

October to June. They have been seen to swarm at various

times of the day—soon after sunrise, about noon, in the after-

noon, and occasionally even after sunset. Males and females

issue simultaneously from soone 4-6 holes. Swarming may

take more than an hour. Soldiers and workers guard the

holes of issue, and run about outside the nest, and in so doing

they have been seen to be killed by exposure to the heat of

the sun. The least disturbance at the exit holes will cause

the stream of imagos to cease.

When a nest is being opened both the workers and soldiers

run away and hide, and this they do more readily than in

other species.
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Termes iBcertns Hagen.

Found in Natal from coast to altitude of 4500 ft.

The wing-ed imagos are about 8-5 mm. long, and have a

head-breadth of I'B nnn.

The soldiers and Avorkers are of one size only.

The soldiers are 4 mm. long, head-breadth, 0'76 mm.;

workers are 4-5 mm. long, head-breadth, 0-88 mm.

The nest consists of cavities in the ground joined by narrow

passages. Some of the cavities contain fungus-beds, and are

then more or less spherical. The tunnels which do not con

tain fungus-beds are lenticular with a flat floor.

The fungus-beds are delicate, and the fungus-globules are

smaller than in the other species. Both king and queen can

move from one cavity of the nest to another, as the communi-

cating passages are frequently large enough for the queen,

whose abdomen is long and rather slender.

This species generally forms its nest in the nests of the

larger species of fungus-growers, but it is sometimes found

independently. In the latter case the nest may occur at a

variable depth below the surface, from a few inches to several

feet. This species is never found in the mounds of T. triner-

vius or in those of other non-fungus-growers.

The smaller species does not appear to be parasitic on the

larger fungus-growing species, except in the sense that the

mounds of the latter are suitable places for their nests.

When such an infested nest is being opened it is not

infrequent to see one or two workers and soldiers of T. in-

certus clinging to the legs of an individual of the larger

species, but the latter does not appear to heed them in the

confusion caused by opening the nest.

The nymphs are abundant during the cold season; they

obtain their Avings in September and October, and swarm
during November and December. They issue from the nest

soon after sunset.

The soldiers are as small as the workers, and are not readily
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distinguished from them by the naked eye except by a red

patch at the base of the abdomen, which is due to the colour

of the contents of the salivary vesicles.

Neither workers nor soldiers appear to get very excited

when the nest is opened ; they both behave much in the same

way and slowly seek retreat.

Owing to the freedom with which the kings and queens

wander aljout when the nest is opened, it is difficult to

determine how many there are in a colony, or what are the

limits of a colony. Occasionally three or four queens are

found not far apart ; kings are less often found. On one

occasion Mr. Haviland found in the royal cell of a nest of

T. latericius a queen of T. incertus in addition to a queen

of the former species. No king of either species was found,

but a number of workers and soldiers of T. latericius

occurred. It is probable that the queen of T. incertus

entered the royal cell whilst the nest was being opened.

Termes parvus Haviland.

Found in Natal froin the sea-coast to an altitude of about

5000 ft. The winged images may be seen on the tops of hills

up to an altitude of 6000 ft.

Winged images are 4*5 mm. long, and have a head-breadth

of 1*1 mm.
. The soldiers and workers are of one size only.

The soldiers are 4 mm. long, and head-breadth, 0'83 mm.

;

the workers are 3*5 mm. long, head-breadth, 0'77 mm.

The nests are sometimes built practically on the surface of

the ground, but they are often some little distance below, and

occasionally several feet. The nest is an irregular cellular

structure. There may be but one king and queen, but two

kings and two queens not infrequently occupy the same cell.

The queen's abdomen is slender, and she and the king can

move about the nest.

Occasionally there are no true kings and queens, but a con-

siderable number of neoteinic queens.
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Swarming takes place in the afternoon about 3 pan. from

November to April. Sometimes it occurs after a shower, but

not necessarily so. When swarming-, the imagos fly around

some object, such as a bush, just like ants. On pairing, the

male attaches himself to the under surface of the abdomen

of the female with his head directed posteriorly. He now

generally contrives to shed his wings, and the female flies off

with him in the direction of the wind.

Termes bilobatus Haviland.

This species occurs in the higher districts of Natal up to an

altitude of about 4500 ft. It has not been met with at the coast.

Winged imagos are 5*5 mm. long, head-breadth, 1"1 mm.
Soldiers and workers are of one size only.

The soldiers are 6"5 mm. long, head-breadth, 1'5 mm.; the

workers are 4'5 mm. long, head-breadth, 0*98 mm.

Mr. Haviland never found more than about fifty soldiers in

a nest, and sometimes no soldiers at all were present.

In fairly low altitudes the nests are practically on the sur-

face of the ground, and consist of a low mound of hard earth

with moderately large, thick-walled inter-communicating cells.

In high altitudes the termites occur, but no distinct nest has

been located. The nest is sometimes placed below the surface

of the ground, and in that case its limits are not well defined.

Only one king and one queen are generally found in the

nest, and they can move freely about. Neoteinic forms have

been found on one occasion.

At Ulundi (altitude 5000 ft.) Mr. Haviland found a king

and queen beneath a stone with a few workers. They were in

a concavity under the stone, which formed a cell for them.

No soldiers have been found at these high altitudes, and

mounds with hard material do not occur.

Nymphs are present in the nest in the winter (May-

September), but during this season no eggs or larvte are to

be found. Even as early as May there may be winged imagos

in the nest, but it is not usual for them to fly before September.
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Swarming takes place in early summer after rain. They
Hy around bushes and ultimately settle on them. The male

seizes the ventral surface of the abdomen of the female with

his wings projecting in front of her head. The female flies

away with him in the direction of the wind. On settling, the

male loosens his hold, and both male and female shed their

wings. The female then proceeds to look for a place of

shelter, the male following her. If they should happen to

get separated before shedding the wings, the female would

fly back to the original bush. The males never seem to shed

their wings before being carried oif by the female.

In high altitudes T. bilobatus were frequently found

working in damp cow-dung.

The species sometimes occurs in deserted, or partially deserted,

nests of T. trinervius, or at the edges of flourishing nests of

T. natalensis and of T. trinervius.

Termes trinervius Bamhur.

It is found all over Natal up to an altitude of 4500 ft.

Their mounds are so numerous and conspicuous that there is

probably no insect whose distribution could be so readily

mapped out.

Winged imagos are 10 mm. long, head-breadth, 1*9 mm.
Soldiers are of two sizes and workers of one size.

Large soldiers are 5'5 mm. long, head-breadth, 1*4 mm.;
small soldiers are 4'5 mm. long, and head-breadth, 0*89 mm.

;

workers 5*8 mm. long, head-breadth, 1*7 mm.
The mounds are sub-hemispherical, and reach a diameter of

4-5 ft. at the base. The outer shell is hard and strong. The

interior of the mound is made up of large inter-communicat-

ing cells ; those immediately below the crust are stuffed with

bits of grass. The nest is added to in the wet season only. The

old shell is pierced in the part to be enlarged and a neAv crust

is built over it. The old crust beneath is gradually removed.

There is only one king and one queen to the nest. They

generally live near the centre, but they can move about the
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nest, and when disturbed they may escape into the surround-

ing soih

Neoteinic forms have not been found.

The imagos get their wings in September-October, and issue

by night during the month of November. They generally

swarm after rain; but all the imagos of a nest do not

emerge on the same night. They issue from crescentric holes

made in the shell of the nest by the workers ; these are

opened in the evening and closed next morning. The marks

of the holes persist for months after they have been perma-

nently closed, for the closing plugs are not flush with the

surface of the shell.

When the shell of a mound is broken into and then tapped

upon with the spade, the large soldiers come out in great

numbers with uplifted rostrum, and with a tine thread of clear

viscid fluid hanging from it or floating in the air. This

thread dissolves in spirit, Avhereas the salivary discharge of

the soldiers of the fungus-growers and the discharge from

the head of the soldiers of T. gestroi harden in spirit. A
few small soldiers also come out, but not many. When the

nest is thoroughly broken into, the small soldiers stand on the

broken surface without retreating. The workers retreat at

once and can be driven into any part of the nest; they

frequently retreat into tlie underground passages around the

nest. These passages are narrow and keep close to the

surface of the soil.

The workers cut grass during the wet season, chiefly during

the night ; but they may sometimes be watched at woi'k early

in the morning, and in dull weather even in the middle of the

day. Like Hodotermes, they stand head downwards on a

stem of grass, and with their mandibles gradually cut round

the stem until it is sawn through.

Jackals appear to feed largely on this species of termite.

Quite frequently the nests of T. trinervius are seen to

be perforated by a hole on one side, which leads to the

centre ; Mr. Haviland thought it was the work of some small

rodent.
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Some Observations on the Dentition of ChrysO'
chloris, and on the Tritubercular Theory.

By

R. Broom, D.Sc, M.D., C^I.X.S.,

Victoria Colleo-e. Stelleubosch.

With Plate II.

The dentition of C h ry s o c h 1 o r i s differs so greatly from

tliat of most mammals that it has received a considerable

amount of attention. Unfortunately, specimens are so rare in

collections that workers have been much hampered, and have

sometimes been led to doubtful conclusions through having

only been able to examine a very limited number of imperfect

specimens. Much of the interest in the dentition centres in

the qiiestion of the molar structure. Cope considered that

the somewhat triangular molars represented a primitive type

not unlike that seen in some Secondary Mammals, and from

which all the later molar types have been evolved. This

view has been supported by Osborn, but in his recently pub-

lished work on the 'Evolution of the Mammalian Molar

Teeth' he apparently adopts the view of Gidley that the

molars of Chrysochloris are simplifications of the more

ordinary Insectivorous type, and that the '' trituberculy of

Centetes and Chrysochloris is a secondary acquirement

or pseudo-trituberculy." According to Gidley, the high main

cusp of the upper molars is a fusion of the paracone and

metacone of the ordinary type, and the small internal ledge is

the protocone. This is almost the same view as that sug-
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gested by Mivart in 1868, differing only in that Mivart

believed the internal ledge to be a fnsion of the protocone

and inetacone. A somewhat different view is that of Wood-
ward, who believed that the Chrysochloris upper molar

corresponded " only with the paracone triangle of the mole's

tooth."

Before discussing the homologies of the cusps, it may be

well to look at the facts in some detail. In the best known
species, Chrysochloris asiatica (=C. capensis velC.
aurea), the molars are more degenerate than in any other

species except C. granti, and it is probable that it is this

species that was studied by Cope. When the teeth of tlie

larger and less degenerate types are examined, the nature of

the molars becomes more apparent.

Chrj'sochloris villosa and C. trevelyani are the two

large species, and there is some reason to believe that most of

the small species are degenerate descendants of a larger

form, such as either of these two. Though many specimens

of C. trevelyani are available, it will be more convenient to

take C. villosa as the typical Chrysochloris, as in this

latter both the milk and permanent teeth are known.

In figs, o and 4 are shown the upper and loAver milk-teeth

in an unworn condition. In figs. 1 and 2 the permanent set,

with the three true molars much worn. The most striking-

points of difference between the two sets are in the premolars.

There is little difference in size, but the upper dp^ is smaller

than 2^^, and shows no trace of the protocone, while p^ has

a small protocone. The two posterior premolars are both a

little shorter antero-posteriorly than the milk premolars.

The lower milk teeth are interesting, in that a distinct

talonid is present on all the incisors, as well as on the canine

and three premolars. On the canine there is a small cusp

corresponding to the metaconid. In the first premolar the

metaconid is well developed, and there is a small paraconid

present. In the other premolars the trigonid is well formed.

The permanent teeth of the lower jaw are in the main fairly

like those of the milk set. The canine is large and has a
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distinct posterior cusp corresponding apparently to the

talonid^ a trace of a paraconid^ and possibly even a rudiment

of a metaconid. The first premolar has a well-developed

talonid, and a quite distinct though small trigonid, both the

paraconid and the metaconid being quite distinct. In all the

other premolars and molars except the rudimentary last

molar the teeth are formed of an elevated trigonid with a

small posterior talonid.

In Chrysochloris asiatica the first upper milk premolar

is triangular but with no trace of protocone. The perma-

nent first premolar is smaller and with the anterior part

less developed. The other premolar teeth of both sets and

the true molars have a well-developed protocone. The lower

teeth resemble considerably those of C. villosa. The milk

canine has a large main cusp and a well-developed posterior

talonid cusp. The fii'st milk premolar has a large main cusp,

a well-developed talon, and distinct though rudimentary

paraconid and metaconid cusps. There is, however, no tri-

gonid formed. The other premolars are remarkable from

having lost the talon. The teeth of the permanent set are

smaller, and the first premolar has the paraconid and meta-

conid well formed, but not large enough to make a trigon.

There is on both the milk and permanent fii'st premolar a

distinct talon, and on the second premolar a faint rudiment,

but on all the other premolars and molars there is not a

vestige of a talon.

In C. hottentota the main cusps of the molariform teeth

are exceptionally large, and in the unworn condition so much

higher than the others that the teeth appear to dilfer con-

siderably from those of some of the other species. The first

milk premolar is small and has no trace of a protocone. In

all the others, however, a protocone is present. In the

inferior teeth a posterior talonid cusp is present in all except

the first incisor. In the first premolar there is a large talon, a

feeble metaconid and a rudimentary paraconid. In the other

premolars and molars the talon is very large. The paraconid

aud metaconid are nmch shorter than the protocone. Approxi-
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inately the talon rises to one third of the height, and the

para- and nietaconids to two thirds of the height of the

protocone.

In C. obtusirostris the first premolar is distinctly molari-

forni in both upper and lower jaws. The upper has no trace

of a protocone, and the other molariform teeth have a much

smaller protocone than in other species. The lower premolars

have s'ot a small talonid, and in the first molar this is rudi-

mentary and in the second absent.

The premolars are practically identical in structure with

the molars in both upper and lower jaws. Even the incisors

and canines seem to foreshadoAv the cusp development of the

molars, and one is irresistibly, driven to the conclusion that

the main cusps are homologous throughout. Whether the teeth

are degenerate or not does not affect the question, at least in

so far as the lower teeth are concerned. And as the milk

premolars and permanent premolars are practically identical

it does not matter which Ave consider, but as in all species

apparently the milk set are the set which serve the greater

part of the animal's life—certainly in C. villosa, C. asiatica,

and C. hot ten tot a—we may as well confine our attention

to merely the milk set.

When we look at the lower canine first premolar and

second premolar we clearly see how the cusps develop. The

main cusp or protocone we may safely regard as homologous

in each. The feeble posterior basal ledge in the canine

becomes the talonid in the premolars. The feeble cusp behind

and internal to the protocone of the first premolar becomes

the well-developed metacone in the second premolar, and the

minute anterior cusp becomes the paracone. The molars are

all of the same pattern—three elevated cusps forming a

trigonid, and a distinct though small talonid. The interesting

thing about such a tooth is that it is identical in almost every

respect with the molars of many of the Jurassic and Cretaceous

mammals, and also very similar to those of many of the

primitive Eocene types. The lower molars of Amphithe-
rium only differ slightly in the relative proportions of the
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cusps. Phascolestes has also neai-ly the same type of

lower molar. The molai's of the Oligocene Insectivores

Apternodus and Micropternodus are also essentially

similar, and even those of PaUeosinopa and Pala^onictis

differ but slightly. When we compare the lower molars with

those of such recent animals as Erin ace us, Dasyurus, or

Perameles, we find that the only difference is that in these

the talonid is well developed and has a pair of large cusps.

Whether the Chrysochloris tooth is degenerate or primitive

the parts are pretty certainly homologous with those of

Amphitherium, and the trigonid is certainly homologous

with the anterior part of the molars of Dasyurus.

In the upper teeth we meet with a number of difficulties.

As in the lower jaw we seem to have no difficulty in tracing

the main cusp from the incisors along to the molars. Nay,

we even see how a simple conical canine, such as is present in

C. hottentota, may become triangular by the development

of a postero-external cusp, and nearly molariform in C.

obtusirostris. The hrst premolar in most species is like

the canine in C. obtusirostris, and the second differs by

the addition of an antero-external cusp and a small interual

ledge. There is thus formed a trigon of three cusps with an

internal basal one, and the question arises, what ai*e they ?

It seeilis almost certain that the main cusp is homologous in

each of the teeth, for the main cusp in the triangular canine

of C. obtusirostris is manifestly the homologue of the

conical canine in C. hottentota, and we may therefore

safely conclude that the main cusp in the second and third

premolars is the fundamental cusp of the tooth, and one

would like to call it the " protocone." Unfortunately, when

we come to the molars we find that the term " protocone " has

been applied to the small basal cusp, and it is difficult to see

how the confusion is to be avoided.

According to the older Cope-Osborn theory the superior

]n-emolars followed a different order of cusp addition from

the molars, and quite different names Avere given to tlie cusps.

Thus, the antero-internal cusp of the first molar was called
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the protocoiie, but it was the antero-external cusp in the

premolar that was given the same name, and when the

premolar becomes quite molariform we have the unfortunate

confusion as seen in Hyracotherium, that the last premolar

and the first molar, though almost identical in structure, have

all the main cusps diiferently named.

Huxley, Wortman and others have maintained that the

molars and premolars have developed in a similar fashion and

only differ in the molars having usually become more complex.

In Chrvsochloris the premolars are so nearly similar to the

molars that no person could tell readily whether a detached

tooth were a molar or premolar, and it is very difficult to

doubt that the cusps of the one are homologous with the

similarly situated cusps of the other. If the premolar
analogy theory is correct—and to my mind the case for it

seems very strong—then the premolars and molars of C h r y s o -

chloris can be described as consisting of a high main cusp

near the inner side of the tooth connected with two smaller

external cusps and forming with them a narrow trigon, and

with a small internal cusp low down on the side of the main

cusp.

When we endeavour to identify these cusps we find it

impossible to be dogmatic. The small internal cusp, however,

we can, I think, identify with certainty. It meets the talonid

of the lower molar in much the same way as the inner cusp of

Dasyurus meets the talonid, and hence must be the cusp

that is called protocone. Not that it corresponds to the

reptilian cone, but because the name "protocone" has come

to be attached to the antero-internal cusp of the mammalian

molar and seems likely to stick to it, even though the reason

for giving the name be wrong. As I do not feel justified in

opposing the current names, I am provisionally accepting the

names of the molar cusps and transferring them to the pre-

molars, though one would prefer to call the main one the proto-

cone.

The next homology one has to try and settle is that of the

main cusp, and tlie first question that arises is whether it cor-
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responds to two ordinary molar cusps conjoined or to a single

one ? Mivart and Gidley have both held that the trigon of

the upper molar of Chry sochloris represents a fusion of the

two external triangles of typical mammals^ such as Talpa
or Dasyurus, and they unquestionably bring forward some

sti'ong evidence. In Potamo gale and My gale we seem

to have an intermediate stage, Avhere the two triangles are

partly fused. I, however^ rather side with Woodward in

believing that the single triangle of the Chry sochloris

molar corresponds to only the anterior triangle of typical

molars. In almost every instance in osteology where two

structures in an ancestor are replaced by one in a descendant,

it is by the loss of one, not by the fusion of the two, and we
have reason to believe that this holds good for molar cusps.

The last molar in primitive mammals is at least not simpler

than the anterior ones, but in large numbers of the descen-

dants we find the last molar reduced. In Dasyurus the last

molar consists of a single triangle with internal protocone—

a

tooth, in fact, almost of the Chry sochloris type. If we
look at the last molar of Perameles we find a well-developed

triangle, a small protocone, and a small posterior cusp, which

represents all that remains of the posterior triangle. Even in

Talpa the last molar does not show a fusion of triangles, but

a dwindling of the posterior one. In Pros cal ops the pos-

terior triangle is almost gone. In Sorex it is quite gone.

Even Po tamo gale seems to me to show, not a fusion, but a

dwindling of the posterior triangle. The lower molars of

Dasyurus may be looked upon as two triangles in much the

same way as the upper, yet the evidence is quite conclusive

that the single triangle in Chry sochloris asiatica is not

formed by the fusion of the two, but by the gradual reduction

and ultimately complete loss of the posterior taloii.

Though the lower molars of Chrysochlosis are extremely

like those of Amphitherium, and the upper molars some-

what like some of the early types, it seems probable that both

types ai*e really degenerate derivatives of more normal types,

such as seen in Dasyurus, and they are of particular value
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ill that by showing how the degeneration has taken place we
get a clue as to the mode of original development.

In tracing the phylogeny of mammalian molars it is to be

regretted that we have so few specimens of upper molars of

the Jurassic and Cretaceous types^ but we have sufficient

lower molars to guide us some way on sure ground. We can

safely conclude that a series of simple conical teeth in some

reptilian ancestor gave rise to more or less simple teeth in

some early mammalian type. Even without leaving the

reptilian groups we find teeth becoming complicated by the

addition of cusps. In the Pareiasauria the teeth have a series

of lateral cusps which give them an appearance not unlike

those of Zeuglodon. In the Dinocephalia we find an elaborate

development of cusps in the incisors of Titanosuchus and
Delphinognathus. Among the Anomodontia well-deve-

loped cusps are formed on the molars on Endothiodon,
Opisthoctenodon, and Pristerodon. When we reach

the Cynodontia we find cusps on the molar teeth of most of

the genera. These reptilian cusps have propably no direct

connection with those formed on the mammalian molars, but

are interesting as showing that the mammal-like reptiles have
the same potentiality for cusp development.

The probability seems to be that the earliest mammals had
simple conical teeth such as certainly occur in some Cyno-

donts, e. g. Bauria, and that gradually cusps developed on

the sides to lengthen them out and make them better cutting

instruments. Most of the early mammalian jaAvs have teeth

formed of a main cusp with a small anterior and posterior

cusp, and we are probably safe in concluding that all later

mammalian molars are derived from this Protodont type or

Triconodont type.

Those who hold that the triconodont type gave rise to a

Tritubercular type where the three cusps form triangular

crowns may be perfectly correct, but the evidence is less con-

clusive. Teeth, such as seen in Spalacotherium and
Menacodon, seem to show that in the lower molars at least

there is a tendency to form triangular crowns. In the Sea,
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Leopard we see a triconodoiit tooth doubtless foi-med by
degeneration, but apparently as a secondary specialisation we
find the posterior molars tending to become triangular and to

lock into one another. In Chrysochloris we see the stages

by which a simple hoplodont tooth at least can become con-

verted into a tooth with a triangular crown ; and we seem

justified in concluding from all the available evidence that the

mammalian lower molars are all derived from a tooth with a

trigon of three cusps, to which is added a posterior talon.

But whether the trigon represents the three cusps of the

triconodont type, or whether the talon represents the posterior

one, does not seem clear. Personally, I incline to the latter

alternative. From such a tooth, however, probably all later

mammalian lower molars have been derived, even those of

the multituberculates.

In endeavouring to trace the upper molars of higher

mammals from a triconodont type, the difficulties are greater

than with the lower. We may, however, I think conclude,

with Gidley, that the evidence is very strongly against the

antero-internal cusp being the homologue of the reptilian

cone, and in favour of the antero-external cone being the

homologue. Embryology is said to support this view, but I

am by no means satisfied that the evidence is valid, and

therefore give no weight to it. But if we accept the pi'e-

molar-analogy theory, we must conclude that the primitive

cusp is the antero-external. The evolution of the other

cusps is, however, a matter of considerable uncertainty.

If the upper molars and premolars are derived from a tri-

conodont type, it is almost necessary to assume that the

anterior cusp became reduced or disappeared. The upper

molars of Dicrocynodon, when viewed from the outside,

show only the main cusp and the small posterior one, and

only two cusps are generally found on the outer side of the

Cretaceous upper molars. These two cusps become in later

molar types the paracone and metacone. The antero-internal

cusp has developed as an internal heel to meet the posterior

cusp of the lower molar. Fig. 9 represents the cusps and
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relations in the triconodont type ; tig. 10 the reduction of

the anterior cusp and formation of an internal heel in the

upper, and the development of the small internal cusp in the

lower. Fig. 11 shows a later modification where there is a

-well-developed protocone and three external styles. The

lower molar has now a well-developed trigonid and two cusps

on the talonid. This is the type Avhicli is retained in

Dasvurus. Fig. 12 represents the last two upper and lower

molars of the Australian Native Cat, and shows the relations

of the upper and lower cusps. If these two molars be com-

pared with those of Chrysochloris, as shown in fig. 13, the

correspondence is so close as to leave little doubt as to the

general agreement of the main cusps at least.

The cause of the loss of the postero-external triangle from

the upper molars of Chrysochloris is probably to be looked

for in the altered functions of the teeth. In normal insecti-

vorous and carnivorous types the teeth are crushing and

cutting instruments. In Chrysochloris, with the change of

diet from insects to worms, the teeth have come to be like the

reptilian teeth, mainly instruments of prehension. The various

species of Chrysochloris bite the worms, and may break

them into inch lengths, but they do not masticate them, and

very frequently quite entire worms are found in the stomachs.

In fact, C. hottentota appears to nearly completely lose its

teeth on reaching sexual maturity, and it certainly can live

quite satisfactorily without a single functional tooth in its

head. When the molars first ceased to be cutting teeth the

lower molar no longer needed to work against the iipper one

in front of it, and the large posterior cutting edge of the

molar disappeared. The lower molar then formed with the

upper ones behind each a biting arrangement, while the one

tooth overlapped the other. In the majority of species the

little talonid still meets the inner cusp, but in C. asiatica

and others all trace of the talonid is gone, and the teeth, in

biting, completely pass one another.
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EXPLANATION OF PLATE 11,

Illustrating Dr. R. Broom's paper, " Some Observations on

the Dentition of ChrysocliLDris, and on the Trituber-

cular Theory."

Fig. 1.—Riglit upper teeth of Chrysoc hi oris villosa. X 7. The
tliree molars are so worn down that the paracone is completely oIjU-

terated. The anterior teeth are Init slightly worn.

Fig. 2.—Left lower teeth of Chrysochloris villosa. x 7.

Fig. 3.—Upper deciduous teeth of C. villosa, x 7. in an unworn

condition.

Fig. -i.—Lower deciduous teeth of C. villosa. x 7. viewed from

within.

Fig. 5.—Lower molar of Amphitherium.

Fig. 6.—Lower molar of Deltatherium.

Fig. 7.—Last two upper molars of Perameles nasuta. x 'y'l.

Fig. 8. —Last two upper molars of Dasyurus viverrinus. x 5"2.

Fig. 9. —Diagram of molars of Triconodont type.

Fig. 10.—Diagram of molars of type where internal ledge of upper

meets talonid of lower.

Fig. 11.—-Diagram of typical primitive carnivorous type of molars.

Fig. 12.—Diagram of last molars of Dasyurus.

Fig. 13.^Diagram of molars of Chrysochloris.
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Petrographical Notes on the Dolerites and
Rhyolites of Natal and Zululand.

By

Ci. T. Piior, i?I..4., D.Sc, F.G.S.,

Keeper of Minerals in the British Museum.

With Plates III-VI.

The following petrographical notes are the result of an

examination of a large number of rock specimens, which were

collected by Mr. W. Anderson when acting as Government

Geologist of Natal during the years 1899-1905. The speci-

mens are mainly of igneous rocks, which are briefly referred

to in the three Reports of the Geological Survey of Natal and

Zululand published in 1901, 1904, and 1907 respectively,

under ]Mr. Anderson's direction. Small fraofments, too^ether

with thin slices of the rocks were placed at my disposal for

examination by Dr. E, Warren, Director of the Natal Govern-

ment Museiim at Pietermaritzburg ; and the following brief

notes, the result of that examination, are here placed on

record, since they present some points of interest, although

unfortunately they cannot be accompanied by any very

detailed descriptions of the mode of occurrence of the rocks

in the field.

Most of the specimens are of the dolerites which occur so

ubiquitously as intrusive dykes and sills in the Karoo forma-

tion of South Africa, but the collection also includes rhyolitic
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rocks of the Lebombo Range, and norites and pyroxenites of

the Umqueme Range in north Zulnland, as well as pebbles

from the Dwyka Conglomerate at Park Rynie, Natal, and a

few examples of granites, gneisses, pyroxene-granulites, and

hornblende-schists of the Archaean Series.

DOLERITES.

The widespread occurrence of intrusive dolerites is one of

the characteristic features of South African geology. In

Natal and Zululand, according to Anderson, they are almost

universal in their occurrence as dykes and sills of enormous

extent, intrusive in all formations up to the top of the Upper

Karoo.

Of the numerous localities in Natal from which specimens

were obtained may be mentioned Dundee, Ladysmith, New-
castle, and Majuba Hill in the north ; the coast region

between the mouths of the Sinkwazi, Umvoti, Tongaat, and

Umhlali rivers in the east ; the HlangAveni Valley, Glendale,

Kearsney, and Stanger in the Lower Tugela district ; and

Ixopo Creek and Inhlazan Mountain (almost the entire mass

of which is stated to consist of dolerite) in the south-western

district.

In Zululand, according to Anderson, these rocks attain their

greatest development immediately to the south and east of the

St. Lucia coal-field, and form the Entondweni Mountains and

the eastern half of the Makowe Hills. Besides specimens

from these localities the collection contains others from the

Hlabisa District, Intambanana Creek, Mona Creek, Umlalaas,

Nkandla, and the Umqueme Range.

The mineral and structural characters of dolerites from

South Africa have been often described. In their general

characters the specimens from Natal and Zululand in the

present collection are similar to those (chiefly from Cape

Colony) minutely investigated by Cohen and others. '^ The

1 See Cohen, 'Neues Jahrb. f. Min., etc.," V. Beil Band. 18S7, p. 195 ;

and Rogers, ' The Geology of Cajje Colony,' 1909, p. 258.
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following account is therefore devoted mainly to a description

of the more interesting structural variations presented by these

rocks.

Mineral Composition.—The rocks consist mainly of

labradorite, brown augite, which is nearly colourless in thin

slices, and (generally in comparatively small amount) iron

ores (magnetite and ilmenite). Accompanying the monoclinic

pyroxene, in many specimens, is enstatite, a constituent which
does not appear to have been noted in South African

dolerites previously described. Biotite and original horn-

blende, mentioned as often present in the dolerites of Cape
Colony,^ were not found in these rocks of Natal and Zululand.

Olivine is present in large amount only in a few specimens

of coarse-grained ophitic dolerites, such as the rocks from
'' dyke in the Metamorphic Series," half way up Bosnian's

Folly, north of the Umhlatuzi River in Zululand (442),- from

the top of a hill near Ingogo battle-field (20), and from In-

hlazanMt., thirty miles west of Pietermaritzburg, Natal (245).

These show numerous irregular olivines, mostly enclosed in

large ophitic plates of augite. In a dolerite intrusive in coal-

measure sandstone at Ugata Hill, Hlabisa, Zululand (424), the

olivine, like the augite, occurs in irregular plates, interpene-

trated by and enclosing felspar laths (see PI. Ill, fig. 1). In

other specimens (e.g. dolerites from Majuba Hill, Natal;

Makowe Hills and Umlalaas, Zululand) the olivine occurs in

small grains only sparingly distributed. By far the greater

number of dolerites in the collection are without olivine.

Many of the specimens (e.g. a coarse-grained, gabbro-like

rock, intrusive in sandstones and shales at the mouth of the

Umhlali River, Natal (160), and altered dolerites from the

Makowe Hills in Zululand) show in thin sections patches of

more acid material, with quartz in spherulitic and micro-

pegmatitic intergrowth with felspar, such as occur so commonly

in the dolerites of Cape Colony. In this and many other

respects (mode of occurrence, mineral composition, etc.) these

^ See Rogers, I.e., p. 273.

- The numbers in brackets refer to the list of specimens.
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rocks present striking similarities with the dolerites which

were found by H. T. Ferrar, the Geologist to the Discovery

Antarctic Expedition, occurring in numerous dykes and sills

in the " Beacon Sandstone " of South Victoria Land.^ They

are also very similar to the dolerites ("quartz-diabases") in-

trusive in the Newark (Triassic) sandstones and shales of New
Jersey.^

Structural Variations.—In structure the specimens

show great variations, in all probability depending mainly

upon the distance from the sedimentary rocks into which the

dolerite dyke or sill is intrusive. In some of the more coarse-

grained varieties the augites show under the microscope

irregular prismatic sections, generally twinned and exhibiting

the well-known " herring-bone " structure due to fine striations

parallel to the basal plane. In most of the coarse-grained

specimens, however, strongly marked ophitic structure is

naturally the most common. Beautiful examples of this

structure are afforded by the olivine - dolerites mentioned

above, and also by olivine-free dolerites intrusive in sandstone

at Newcastle and at Ashwell on the Umvoti River, Natal.

From well-marked ophitic structure all gradations are passed,

by diminution in the size of the augite-j^lates, to a granular

intersertal structure, in which the augite occurs in small

grains in the interstices of the felspar laths. Of examples of

sub-ophitic type maybe mentioned dolerites intrusive in coal-

bearing rocks on Umhlali beach, and rocks intrusive in Ecca

shales on Ixopo Creek, Natal. In many of these rocks the

sub-ophitic plates of augite exhibit a curious undulose extinc-

tion, a black bar sweeping round as the nicols are rotated.

In this place may be mentioned the fine-grained " amygda-

loidal pipe-basalts " of Anderson (see 'First Report,' p. 61),

which occur to the north of the Lower Umfolosi Magistracy

in Zululand (125), for, except that they contain a few amyg-

' See National Antarctic Expedition, 1901-4 : vol. i, ' Geoloc^y," pp. 49,

136.

^ J. V. Lewis, ' Geol. Surv. of New Jersey,' Annual Report for 1907,

1908, p. 97.
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dules of calcite and epidote or green earth, they show for the

most part a granular intersertal or variolitic structure and other

characters similar to those exhibited by contact-specimens

of undoubtedly intrusive rocks, such as the dyke-rock (73)

cutting black shales three miles east of Incongwane Hill,

Zululand, the dolerite (177) in sandstone near Glendale, and

the sill (191) in coal-measure sandstone north of Isebeni

Creek, between the mouths of the Umhlali and Umvoti

Rivers, Natal. In connection with these basaltic rocks, a

specimen (179) from three miles north of the mouth of the

Tongaat River, Natal, which shows an absolutely abrupt

passage from a coarse-grained dolerite to a fine-grained

basalt, is noteworthy. The dolerite of this specimen consists

of a coarse-grained aggregate of plates of labradorite, pris-

matic colourless augites, and much interstitial micro-pegmatitic

material, while the basalt in contact Avith it shows small

porphyritic labradorites, colourless augites, and a few altered

olivines (some surrounded by a fringe of purplish augite) in a

base dense with magnetite.

Of more compact and finei'-grained structure than these

basaltic rocks are other specimens which were doubtless taken

close to the contact with the sandstone or shale, into which

the dolerites were intruded, for they present a similar grada-

tion in structural characters to that exhibited by dolerites of

the Ferrar Glacier, South Victoria Land, taken within six

inches of the contact with the sandstone.^ Very similar to

the rock figured in PI. X, fig. 3 of the ' Discovery Report,'

are, for example, specimens from a dolerite (74) intrusive in

black shales in the bed of the Umsunduzi River, two miles

east of Incongwane Hill, Zululand, and from a dyke (24) 17

feet wide at the 200 feet workings, Newcastle Colliery, Natal.

These consist of radiating felspar laths and small prismatic

augites, with interstitial patches of base black Avith magnetite.

Other specimens show a radiating variolitic structure like

that figured in PI. X, fig. 4 of the ' Discovery Report.' One

such specimen (205) from a sill intrusive in shales on Umhlali

' See i.e., vol. i, 'Geology.' pi. x. figs. 2-5.
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Beaclij Natal, contains large glomero-porphyritic masses of

clear, glassy felspar, broken up and invaded by the variolitic

base, as seen in PI. Ill, fig. 2. Most of the felspar shows no

twin-striations, lint one section in which albite twinning was
observed gave symmetrical extinction about the twin-lamella?

as high as 30°. A few phenocrysts of enstatite are also

present in the slide. Of still denser variolitic character are

pale grey specimens of so-called " felsite " from the Coal

Measures, Urahlali, Natal. One of these (215) shows a few.

porphyritic labradorites, micro-pegmatitically intergrown with

quartz (see PI. IV, fig. 1), and one or two small, rounded
augites, in a dense base consisting of variolitic felspathic

material, through which runs a complicated network of lines

made up of a doubly refracting mineral enclosing thickly

distributed grains of magnetite. These interlacing lines

are distinct from the long radiating felspar-needles of the

variolitic felspathic base ; in some specimens they have high

extinction angles and consist probably of augite; in others,

however, tliey give nearly straight extinction, and in these

cases the augite has doubtless been altered to hornblende.

The structure is strikingly similar to that presented by many
iron-slags. Precisely similar specimens come from Intam-

banana Creek (388), and from "a hill north of Umhlatuzi
crossing above middle drift," Zululand (428), where the rock

is intrusive in Ecca shales. In the rock from Intambanana
Creek the interlacing curved lines of doubly refracting

material with included grains of magnetite present a most

fantastic appearance (see PI. IV, fig. 2), and consist for the

most part of strings of globulites. In another specimen (385)

from the same creek, the fine needles of augite, giving high

extinction-angles and enclosing magnetite grains, are shorter

and suggest by their arrangement a more or less well-defined

flow structure ; still another specimen (386) from the same
locality is a dense brown tachylyte showing incipient spheru-

lites. These are all probably junction specimens of the

coarser-grained sub-ophitic dolerite (387) from the same
locality, while specimen 428 from above the middle drift.
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Zululand, is doubtless a junction specimen of the enstatite

dolerite (426), described later on p. 148.

NoRiTES, Pyroxenites, and Enstatite-Dolerites.

The igneous rocks, of "granitic type," as desci'ibed by

Anderson,^ which form the Umqueme Range, and are stated

to be older than the Table Mountain sandstone, are mainly

norites or coarse-grained enstatite-dolerites. From their

mineral character they might very well be more deeply seated

rocks derived from the same magma which supplied the

dolerites just described. They occur about three or four

miles north of Dingatuli Hill, between the Hlabisa and

Lebombo Magistracies. They vary from dark pyroxenites

(81 and 85), consisting almost entirely of a slightly pleochroic

enstatite with very little felspar, to colourless granite-like

rocks (84, 8Q, 87, 411, 414) allied to anorthosites, since they

consist mainly of felspar (labradorite with symmetrical

extinctions of 22^-27°) with very sparingly distributed crystals

of pale brown enstatite. Iron ores in these particular extremes

are almost entirely absent. Of intermediate character is a

coarse-grained olivine enstatite dolerite, or olivine norite from

the eastern end of the Umqueme Range (408). This is a

dark brown gabbro-like rock, in which the enstatite and

olivine are in excess of the felspar. The enstatite is in large

crystals showing traces of prism faces, and depolarising only

in grey tints. It is of later growth than the felspars, since it

encloses or is penetrated by the latter in sub-ophitic fashion.

Associated with the enstatite is a more strongly refractive

augite, which in thin slices under the microscope is seen in

broad, irregulai-, ophitic plates, sometimes penetrated by

tongues of enstatite from an adjacent crystal, or enclosing

small fragments of enstatite in optic continuity with an

adjacent crystal (see PI. V, fig. 1). This structure is some-

what similar to that exhibited by intergrowths of hypersthene

' See ' Second Report," p. 66, and • Third Report," p. 133.
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and diallage in the " diallage-norites" of Zwartkoppies,

north-east of Pretoria, described by Henderson.^ The olivine

in the present rock occurs in large amount in irregular

sections, only one or two of the larger ones showing traces of

prism faces. Some of the sections show curious inclusions of

iron-ore, consisting of minute bundles of radiating rods,

of which those directed parallel to the vertical axis of the

olivine are much more elongated than the rest. Almost

precisely similar characters to those of this rock from the

Umqueme Range ai^e presented by a rock (190) from "pieces

of quern," to the north of the mouth of the Umhlali River,

Natal. Of olivine-free rocks a diallage-norite (458) "intru-

sive betAveen granite and Table Mountain sandstone " on the

Madengela Ridge, east of Nkandla, Zululand, is noteworthy,

since it resembles closely the rocks from the Transvaal,

described by Henderson, to which reference has just been

made. In this rock the orthorhombic pyroxene is faintly

pleochroic from nearly colourless (with a very faint greenish

tint) to pale pink, and is enclosed and intergrown with a

diallage-like augite showing the well-known " herring-bone "

structure.

Of finer-grained ophitic and sub-ophitic dolerites like those

described in the preceding section, but containing enstatite in

small amount in addition to augite, may be mentioned speci-

mens from the same locality as the above coarse-grained

norites, viz. north of Dingatuli Hill in the Umqueme Range,

and also specimens from a sill in shales north of the mouth of

the Umhlali River, Natal, and from a " hill north of the

Umhlatuzi Crossing above Middle Drift," Zululand (426).

In the latter rock the phenocrysts of enstatite are surrounded

by a sharply defined zone of augite (see PI. Y, fig. 2).

A chemical analysis of the last-mentioned rock gave the

following result under I :

—

^ 'Norites, Gabbros and Pyroxenites and other South African Rocks,'

London, 1898, pp. 14' and 18, and pis. iii and iv, figs. 15-18.
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Victoria Land,^ and viuder III the analysis of a glassy dolerite

from Londorf, Vogelsgebirge.-

In connection with the dolerites a peculiar hybrid rock is

worthy of description. It is intrusive in granite about five

miles above the crossing of the Mapamulo and Isidumbeni

road over the Umvoti Kiver, Natal. The specimen (226) of

this rock in the collection is labelled "basalt which has

absorbed granite, only leaving porphyritic crystals of felspar."

It has a minette-like appearance, and shows under the
,

microscope (see PI. VI, fig. 1) small reddish-brown biotites

and pale green augites, plentifully and evenly distributed in

a felspar mosaic. With the augite is associated a little faintly

pleochroic enstatite ; the felspars are mainly of oligoclase,

showing albite twinning, and having a refraction slightly

higher than that of Canada-balsam. There are present also

included patches of micro-pegmatitic material (quartz de

corrosion) similar to that in the granite associated with the

rock, and large crystals of oligoclase showing symmetrical

extinctions about the twin-lamell« of about 10°, and containing

small blebs of pale-green augite, grains of magnetite, and

rods of biotite. A few quartz grains, occasionally micro-

pegmatitically intergrown with felspar, are present in the

mosaic; grains of magnetite are only very sparingly distri-

buted. All the constituents are clear and fairly free from

inclusions. Another specimen (22.5), from the same locality,

shows the junction of a coarse-grained granite with a some-

what similar rock to the above, except that in this case a

green to yellow hornblende takes the place of the augite.

This rock bears some resemblance to the hybrid rocks from

Skye described by Marker.^

The o-ranite which is said to occur as " seams " in the

hybrid rock is a coarse-grained rock consisting of large ortho-

clases and microperthites with some oligoclase in a coarse

' L.c, vol. i, ' Geology,' p. 137.

2 Streng, 'Neues Jalirb. f. Min., etc.,' 1888 (2), p. 217.

^ Harker, '" The Tertiary Igneous Rocks of Skye," ' Mem. Geol.

Sxn-v.,' 1904, p. 182.



DOLEKITES AND EHYOLITES 0¥ NATAL AND ZULULAND. 151

quartz-mosaic. The oligoclases are much altered with develop-

ment of a fibrous hornblendic mineral and patches of micropeg-

matite similar to those in the hybrid rock. The " fine-grained

granite vein " in the hybrid rock is similar^ but of finer grain,

and consists of similarly altered oligoclases in a mosaic of

quartz, orthoclase, and microcline, with altered biotite only in

small amount.

Much altered dolerites (amphibolites, and typical epidiorites

with uralitic hornblende and clear plagioclastic felspar) occur

as dykes in the granite-gneiss between the eighteenth and

twentieth mile-pegs on the Melmoth and Eshowe Road,

Zululand.

Most of the pebbles in the Dwyka Conglomerate at Park

Rynie, Natal, are of dolerites which have been much altered

with development of epidote, uralitic hornblende and

leucoxene ; they generally show coarse interstitial micro-

pegmatitic material like so many of the dolerites intrusive in

the Karoo formation.

Associated with the dolerites in Cape Colony, as is well

known,^ are granophyric rocks said to be differentiation

products of the magma which supplied the dolerites, so many

of which contain granophyric patches. In the present

collection there are a few specimens of these rocks. One of

them-(197), labelled "decomposed dyke,'' comes from Umhlali

Beach, Natal. It is a white rock showing no ferro-magnesian

constituents. Under the microscope it is seen to consist of

small felspar prisms and skeletal crystals of quartz surrounded

by' spherulitic material. In thin slices (PI. VI, fig. 2) under

the microscope central square sections of felspar, giving

straight extinction, are seen surrounded by a clear zone of

quartz with diagonal extinction, which in its turn is surrounded

by spherulitic material. The skeletal crystals of quartz give

sections of various shapes, triangular, nearly rectangular

(with diagonal extinction), or elongated along a central axis

with lateral notched projections (see PI. VI, fig. 2). They

appear to be mostly bipyramidal crystals. That they consist

' See Rogers, 1. c, p. 275, and pi. xix, p. 277.
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of quartz appears to be certain from the fact that the refrac-

tion is practically the same as Canada-balsam, and that some

of the triangular sections show in convergent light a well-

defined positive uniaxial figure. In another rock (15)

" cropping out in middle of plain to the south-east of Dundee,

Natal," the structure is of the more usual type, with rounded

grains of quartz surrounded by spherulitic and granophyric

material.

Perhaps the most interesting point brought out by the

examination of the dolerites is their general resemblance to

those of the Ferrar Glacier in South Victoria Land. In both

regions, dykes and sills of a somewhat similar dolerite, of

medium acidity and of Pacific type, occur over a large area,

intrusive in sandstone and shale formations, which, it seems

not unreasonable to suggest, may possibly be of about the

same ag-e. In both the actual Continental areas over which

these ancient dolerite intrusions are spread, no volcanic

rocks of recent date are found, but in each case in neigh-

bouring islands (Koss Island, etc., in South Victoria Land,

Madagascar in South Africa) in later geological times volcanic

eruptions have taken place, of which the products are in both

regions of very similar character, viz. soda-rich phonolitic

rocks of decidedly Atlantic type.

Ehyolites of the Lebombo Range.

Most of the specimens from the Lebombo Range are of

acid glassy rocks. Though on the Avhole best classed as

rhyolites, some of them, containing less silica and more lime-

soda felspar than typical rhyolites, approach to trachytes of the

Toscanite type of Washington.^ Closest to typical rhyolites

are a number of specimens of glassy rocks from near
" Crossly's Store " at the southern end of the Lebombo Range.

In some of these the original glassy base is altered and
devitrified ; in most, however, the glass and also the enclosed

felspars and augites are quite fresh and unaltered.

^ See ' Jouvn. of GeoL, Chicago,' v (1897), p. 37.
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A typical specimen of a pitchstone-like rock (116) comes

from Manual! Creek near Crossly's Store where the rhyolites

are in contact with Cretaceous beds. This rock shows under

the microscope fairly numerous but small phenocrysts of

unstriated felspar, with a few small and altered pale green

augites, in a glass showing well-marked flow-structure and

less pronounced perlitic structure, and rendered dense by

thickly distributed short needle-like microliths. The felspar

phenocrysts, although showing no twin-striations, are pro-

bably near to anorthoclase as the refraction is about equal to

that of Canada-balsam. An interesting accessory constituent,

occurring in one or two small crystals, is in all probability

allanite : one of the sections is a twin with symmetrical

extinction of about 32°, and another shows oblique extinction

of about 38° and pleochroism from dark brown (nearly

opaque) to reddish-brown : traces of cerium earths were

detected in the course of the chemical analysis of the rock

(see p. 154).

Other specimens from Crossly's Store show similar pheno-

crysts of orthoclase and anorthoclase in a base which is no

longer glassy but devitrified and incipiently spherulitic.

Still other specimens (408) are brecciated, and consist mainly

of fragments of a beautifully perlitic glass, banded brown and

white,. In a rhyolitic agglomerate (112) from the same

locality some of the fragments consist of a mass of minute

spherulites giving well-marked crosses between crossed

nicols.

A chemical analysis of the specimen (116) from Manuan
Creek described above gave the following result under I.

The numbers under II were obtained in the analysis of

another sample of the glass, which was made in order to

confirm the comparatively high percentage of alumina. Under

III is given the molecular composition of the rock, and under

IV the analysis of a spherulitic " liparite pitchstone " from

Silver Cliff, Colorado.^

» Eakiiis and Cross. ' Bull. Phil. Soc. Wash..' xi, 1891, p. 420.
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about 16°. The glassy base, wliicli is dense Avith globulites,

contains also long needle-like microliths of augite, with high

extinction angles, and small prismatic felspars generally

showing albite twinning and nearly straight extinction. Of

somewhat similar character as regards phenocrysts but with

holo-crystalline instead of glassy base are specimens (447-

450) from the Mkuzi River. One of these (447) is a red and

white speckled rock showing to the naked eye a few small

phenocrysts of felspar. These phenocrysts, which are mostly

of plagioclase showing albite twinning" with symmetrical

extinctions as high as 18°, together with a few small, pale-

green augites, occur in a ground-mass consisting of quartz and

felspar, the quartz being either in micropegmatitic intergrowth

with the felspar or forming a paste round small felspar prisms.

A chemical analysis of the glassy rock (402) from Indula-

wane Hill gave the following result under I :

—

I. II. III.
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The numbers obtained in the analysis correspond to the

following " norm " :—
28-92V^Ufll LZi

Orthoclase .
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PLATE IV.

Fig. 1.—Contact-dolerite from Umhlali, Natal (p. 146). Porphyritic

felspars micropegmatitically intergrown with quartz in variolitic base.

The felspars are represented as seen l^ietween crossed nicols. Magnifi-

cation 60 diam., 1-in. objective.

Fig. 2.—Contact-dolerite from Intambanana Creek, Znhiland (p. 146).

Fantastically arranged strings of angite and magnetite in variolitic

base. Magnification 60 diam.. 1-in. olijective.

PLATE Y.

Fig. 1.—Olivine-norite from Umqueme Range, Znluland (p. 147).

Intergrowth of enstatite and angite, with felspar (as seen between

crossed nicols) and olivine (left lower corner). Magnification 60 diam.,

1-in. objective.

Fig. 2.—Enstatite-dolerite from north of Umhlatuzi crossing, Zuln-

land (p. 148). Phenoeryst of enstatite (in centre) surrounded by zone

of angite. Magnification 60 diam., 1-in. objective.

PLATE VI.

Fig. 1.—Hybrid rock from five miles above crossing of the Mapamulo
and Isidembeni roads overUmvoti river, Natal (p. 150). Small reddish-

browai biotites and pale green augites with enstatite in felspar-mosaic.

Magnification 60 diam., 1-in. objective.

Fig. 2.—Grranophyre from Umhlali Beach, Natal (p. 151). Small

felspar prisms siirrounded by skeletal crystals of quartz, which in

turn are surrounded by spherulitic material. Magnification 60 diam.,

1-in. objective.
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(7) I published a check list of the slugs of South Africa,

which included twenty-eight species, of which nine Avere

common to Natal.

In the intervening eight years Mr. Henry C. Burnup, of

Pietermaritzburg, has lost no chance that has presented itself

of adding to this list ; indeed, had it not been for his unre-

mitting labour the preparation of the present account of those

species of slugs common to Natal would have been impossible.

It is therefore Avith sincere pleasure that I here place on

record the indefatigable and untiring energy and interest he

has shown, and the valuable assistance he has at all times

given me.

Apart from Krauss^s (15) well-known Avork, and the list

previously mentioned, there is no account of the slugs of

Natal. The various references to the writings of different

authors on particular species will be found scheduled under

each.

As it stands at the present time the slug fauna of Natal is

a most interesting, and at the same time a most curious one.

It contains representatives of six great families, and includes

fifteen species. Of these four have undoubtedly been intro-

duced, and one genus—Apera—has not yet been found to

occur outside South Africa.^

2. Systematic.

Fam. LIMACID^ Leach.

Sub-fam. Limacin^e W. G. Binn.

Genus Limax Linn.

Limax flavus Linn.

Limax flavus Linne, Syst. Nat., 1758, vol. i (ed. x), p. 652 = L.
variegatiis Auctt.

^ Dr. Simrotli (27) lias described a peculiar and possibly allied slug

from South Africa (Cape Flats) to wliicli he has given the name
Ceratoconcha schultzei.
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This has undoubtedly been introduced, and is fairly common
in Pietermaritzburg", and probably elsewhere.

Genus Milax Gray.

Milax gagates {Drap.).

Limax gagates Dmparnaud, Tabl. Moll., 1801, p. 100, No. i; Hist.

Moll. France, 1805, p. 122, pi. ix, fig. 1.

As I have elsewhere pointed out (7, p. 230) the South

African examples of this species which have passed through

my hands have mostly differed slightly in anatomical details

from the European gagates, but these are not of sufficient

importance to warrant separation from that species.

H ab.—Pietermaritzburg.

Genus Agriolimax MorcJi.

Agriolimax agrestis [Linn.).

Limax agrestis Linne, Syst. Nat., 1758, vol. i (ed. x), p. 652.

All the examples I have seen of this slug are practically

identical with those found in Great Britain.

Hab.—Pietermaritzburg.

Fam. UROCYCLID^ Simr.

Genus Urocyclus Gray.

Urocyclus kirkii Gray.

Urocyclus kirkii Gray, Proc. ZooL Soc, 1864 p. 251; Gibbons,

Quart. Journ. Conch., 1879, vol. ii, p. 139;

Heynemann, Jalirb. cl. Deutscb. Mai.

Ges., 1885, Bd. xii, p. 293; Cockerell,

Concbologist, 1893, vol. ii,p. 187; Siniroth,

Deutscb. Ost-Afr. IV, Nacktscbn., 1895,

p. 6.

Amongst the many South African specimens belonging to

this genus which have passed through my hands I have met

with nothing that could be referred to this species.
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TJrocyclus flavescens [Keferst.).

Parniarion flavescens Keferstein, Malak. Blatt., 1866, p. 70, t. ii,

figs. 1-8.

Urocyclus flavescens {Keferst. ) ; Gil^bons, Quart. Journ. Concli.,

1879, vol. ii, p. 138 ; Heynemann,

Jalirb. d. Deiitsch. Mai. Gres.,

1885, Bd. xii, p. 293 ; Cockerell,

Concliologist, 1893, vol. ii, p. 187;

Simroth, Deiitscb. Ost-Afr. IV,

Nacktsclm., 1895, p. 6.

Hab.—Pinetown^ Pieterinaritzburg.

Urocyclus fasciatus r. Martens.

Urocyclus fasciatus v. Martens, Jalirb. d. Deutscb. Mai. Ges., 1885,

Bd. xii. p. 293 ; Cockerell, Con-

cliologist, 1893, vol. ii, p. 187 ;

Simroth, Deutscb. Ost-Afr. IV,

Nacktscbu., 1895, p. 6.

Gibbons recorded a species of Urocyclus in 1879, which

he referred to U. flavescens Kef. Cockerell (9) regarded it

as referable to fasciatus Marts., and judging from the

description this is probably correct.

Hab.—Mozambique and Pietermaritzburg.

Urocyclus pallescens Ckll.

Urocyclus pallescens Cocl-erell, Ann. Mag. Nat. Hist., 1891 (6 ser.),

vol. viii, p. 101 ; Coiicbologist.

1893, vol. ii, p. 187.

"Length (in alcohol) 314 mm.; uniform pale greyish ochre,

spotless. Mantle reticulated, the opening only a narrow slit,

or small, rather oblong hole, very much smaller than in

kirkii, and inconspicuous. Mucus-pore smaller than in

kirkii. Respiratory orifice as in Heynemanu's figure of

fasciatus. Reticulation on body in longitudinal squarish

series, about twelve on each side. Mantle bluntly angulate

behind. Keel indistinct, no lateral ridges.

"The mantle is 12 mm. long, with the slit or opening very

near its hind edo-e.
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"Central area of sole about as wide as either lateral area.

" Shell, long. 6, lat. 4 mm., strong, well-formed.

"Hab.— Durban, Natal (A. E. Craven, 1875). Two
specimens in British Museum."

The above was described by Prof. Cockerell in 1891, but I

have not met with any specimens that could be referred to

this species.

Urocyclus kraussianus [Heyn.).

Li max (Arion) sp. ? Krauss, Siidafr. Moll., p. 73.

Limax kraussianus Heyneviann, Malak. Blatt., 1862, Bd. ix, p. 217.

Urocyclus ? kraussianus (Heynemcmn), Jahrb. d. Deutsch.Mal. Ges.,

1885, Bd. xii, p. 293 ; CockereU,

Ann. Mag. Nat. Hist., 1891

(6 ser.), vol. vii, p. 102 ; Con-

cliologist, 1893, voL ii, p. 187;

Simrotb, Deutsch. Ost-Afr. IV,

Nacktscbn., 1895, p. 6.

Although I have examined large numbers of specimens of

this genus, nothing that has passed through my hands could

be referred to this species.

The description given by Krauss is very inexact.

Fam. APERAID^, fam. nov.

Genus Ape ha Heyn.

= Chlamydephobus ir. G. Binn.

But little has been written upon the slugs of this genus.

It was originally constituted by Binney (2) in 1879 under the

name of Chlamydephorus, for A. gibbonsi (IT. 6r. Binn),

a slug collected by Mr. J. S. Gibbons " under a stone in a

wood " in the Umgeni Valley, Natal.

Four years previous to this Mr. J, S. Gibbons, in a letter

to the late Mr. G. Sheriff Tye, of Birmingham, wrote as

follows :
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" S. S. ' Luln/ Sept. 30th, 1875.

" While at Natal this last time ... I also found a

very peculiar slug, that has puzzled me greatly. It has no

shield; the respiratory orifice is placed on a slight prominence

in the mesial line, about | in. from end of tail. The slug

when fully extended is about 3i in. long, and tapers gradually

to head, which is very small. Tentacles, two pairs, very short

and cylindrical ; a third pair of small colourless false tentacles,

formed by a prolongation of the corner of the foot. This

slug approaches nearer to a Testacella than anything else

I know, and yet it is clearly not a Testacella. I forgot to

mention that when reposing it brings together the margin of

its foot, retracts the head and turns under the tail, thus [two

rough figures follow] . The above is a rude sketch of the

slug, not very accurate, but it may enable you to find out the

genus to which it belongs."

Binney^s diagnosis was (almost necessarily) very imperfect,

and in some features incorrect.

In 1885 Heynemann (13) suggested the name Apera, as

Binney^s name indicated a false characteristic, viz. the

presence of a mantle lobe. This author also, as a result of an

examination of the external characters, suggested that the

genus belonged to the Testacellidie, and also gave figures

of this species.

In 1892 Mr. Edgar A. Smith (29) drew attention to the

fact that Agassiz (1) had used the name Chlamydophorus
for a group of Mainmals, and that practically it was the same
as that employed by Binney. In this same communication he

described a new species, collected near to Pietermaritzburg

by Mr. H. C. Burnup, to which he gave the name A. burnupi.
Prof. T. D. A. Cockerell (10) in 1893 pointed out that the

name Apera was pre-occupied in botany, and was of opinion

that Binney's name with the original spelling was preferable.

In 1897 (4) I gave a short but very imperfect account

(from the condition of the material) of certain parts of the

anatomy of A. burnupi, with figures of the same.

In 1900 (5) I described a further species, A. natalensis.
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collected at Richmond, Natal, nearly in the centre of a

rotten log, by the Rev. J. R. Ward, whilst searching for

Peripatus. Mr. Ward forwarded the specimen to the

South African Museum, Cape Town, and it was ultimately

submitted to me. In this paper I gave figures, from an

alcoholic specimen, of A. burnupi, and also of the new
species.

Later (6) I gave a further description and figure of the

genei-ative organs of A. burnupi, aiid in the same year des-

cribed a new species—A. jDurcelli—from Cape Town (7).

It will thus be seen thatwe have four species belonging to this

genus, viz. A. gibbonsi (TF. G. Binn), A. burnupi^. A.

87n., A. natalensis Cllge., and A. purcelli Gllge., the first

three of which are found in Natal.

Apera Heijii.

Chlamydephorus W. G. Binneij, BnlL Mus. Comp. Zool. Harvard,

1879, voL V, p. 831.

Apera Heynemann, Jahrb. d. Deutscli. Mai. Gesell., 1885, p. 20.

Animal limaciform ; cylindrical ; dorsum rounded, head

small : keels may or may not be pi'esent. There are a series

of radiating lines from the respiratory orifice, and two pro-

minent mid-dorsal ones. Peripodial gx'oove faintly marked.

Foot fringe distinct. Rugte usually prominent. Respiratory

orifice posterio-dorsal. No caudal mucous pore.

Simroth wrongly states that there is no shell, while Cooke

(11, p. 440) describes it as "a single plate, internal."

As Heynemann (13) has pointed out, Binney contradicts

himself in his description of the genus, for on p. 331 (2) he

states correctly " no caudal mucous pore," but on p. 358 he

speaks of a caudal mucous pore.

Apera gibbonsi (IT, G. Binn.).

Chlamydepborus gibbonsi W. G. Binney, Bull. Mus. Comp. Zool.

Camb., U.S.A., 1879,

vol. V, p. 331, pi. ii,

figs. A, B.
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Apera gibbonsi {W. G. Binn.) ; Heyuemann, Jalirb. Deutscli. Malak.

GeselL, 1885, Bd. xii, p. 17, t. ii,

figs. 5-7.

Animal elongate, slender, cylindrical; keels absent.

Colour a dull orange with dark brown mottling dorsally

and laterally; mottling almost absent in the dorso-median

line and entirely so latero-ventrally.

Peripodial groove obscure. Foot-fringe and foot-sole a

dull orange (almost white or creamy white in alcohol), not

differentiated into median and lateral planes.

Length (in alcohol) 27 mm., breadth of foot-sole 11 mm.
Hab.—Croftlands, Equeefa, near Umzinto ; Port Shep-

stone ; Thornybush, near Pietermaritzburg.

There is a considerable amount of variation in this species

according to the age. Young specimens, measuring from 20-

30 mm., are more brightly coloured and lighter.

Apera burnupi E. A. Sin.

Apera buruupi E. A. Smith, Ami. Mag. Nat. Hist., 1892 (ser. 6),

voL X, p. -466; Collinge, ibid., 1897

(ser. 6), voL xx, p. 221, pL v;

Collinge, Journ. of Malac, 1901,

vol. viii,
J). 7], fig. 1.

The type is described (29, p. 466) as being 28 mm. long.

The largest example I have seen measured 79 mm.
This is undoubtedly the commonest species of the genus.

Amongst the many specimens I have examined I have noted

but little variation.

In some notes on appearance in life of this species, Mr.

Burnup writes :

"Shape.—Elongate hexagonal, but when in motion the

foot hides a great part of the ventro-lateral surfaces, giving

the slug a more quadrate appearance. Thickest part about

three-fifths of the distance from head to tail, tapering gradually

towards the head, Avhere it is squarely truncate, and more
rapidly, convexly, toward the tail, ending in a point.

"Size.—Two and a half inches long, 7 mm. wide at widest
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part (I5 in. from head). Foramen situated about h in. from

tip of tail.

''Colour.—Chestnut-brown, becoming darker towards tail,

paler along the keels and on top of the tubercles or granules

;

no black markings, the deeper tone of the anastomosing lines

and stri« appearing more the effect of shade than of pigment

;

no yellow tint on any part ; foot brownish pinky-grey (like a

sunburnt liand)

.

" While crawling the angles become less conspicuous and the

concavity of the surfaces much shallower than when inactive.

When touched with the finger the body becomes more rigid,

the keels much accentuated, and the concavity between

deeper.

" The lateral keels, like the dorsal, reach the whole way
from head to tail.

" The two parallel stria3 on the dorsal surface, and the one

stria on each of the lateral surfaces, are very distinct, and no

similar line is visible on the ventro-lateral surfaces.

" The keels are not so accentuated in spirit as they are in

life while the slug is being handled.

" There are very few radiating strias from the foramen.

Lower pair of bifid tentacles very small, and seldom pro-

truded, being quickly withdrawn on contact with the damp

blotting-paper on which the slug was crawling. The lower

fork of these second tentacles is nearly white, the upper

being the same colour as the foot, but with black points, like

the eyes in the upper tentacles.

'' The sluo- leaves a mucous track."

Apera natalensis Cllye.

Altera natalensis Collinge, Ann. S. A£r. Mus., 1900, vol. ii, p. 3,

pi. i, figs. 3, 4.

Animal limaciform, sub-cylindrical, broad posteriorly, taper-

ing anteriorly; dorsally reddish-brown with dark greenish-

blue mottling ; sides of body orange-red, or dark orange with

greenish-blue mottling, which becomes scarce towards the
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peripodial groove. Commencing from the head the dorsum

gradually rises, and at about one third of the animal's length

from the posterior end it slopes downwards, forming a some-

what spatulate-shaped tail. All the keels are well marked.

The radiating lines from the respiratory orifice are very

plain, especially those directed posteriorly ; the two mid-

dorsal ones are also very prominent. Peripodial groove

distinct. Generative orifice below and behind the right lower

tentacle. Foot-sole orange-red, not differentiated into median

and lateral planes. Tail flattened and slightly overlapping'

the foot-sole, terminating bluntly. Ungse small. Length (in

alcohol) 65 mm.; breadth of foot- sole 9-5 mm.; breadth of

dorsum, mid-length, 10 mm., behind respiratory orifice

13'5 mm.
Shell internal, situated posterior to the respiratory orifice.

Hab.—Richmond, Natal. Rev. J. R. Ward, 1899. Type

in the collection of the South African Museum.

It is curious that this handsome species has not been found

again since its discovery in 1899.

Habits and Habitat.

Very little is known about the habits and habitat of members

of the genus. It seems very probable that they burrow and

spend most of their time underground or in trees or dense bush.

Their food consists of both animal and vegetable matter. As

already pointed out Mr. J. S. Gibbons noticed that the

specimen [probably referable to A. gibbon si (IT. G. Binn) ]

when in repose assumes a very peculiar appearance by

retracting the head and bending the tail portion beneath the

foot-sole, bringing the lateral borders of the foot-sole almost

together. Mr. Burnup, who has sent me a series of rough

sketches from life of A. burnupi, has also noticed that this

latter species curls itself up.

When alive the lateral keels are not so pronounced as in

preserved specimens.
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Distribution.

With the exception of one species, A. purcelli Cllge., all

the species are confined to Natal and Zululand.

Affinities and Systematic Position.

When examining the internal structure of the genus

Apera, I have more than once been struck with what I

believe to be cases of morphological modification coupled

with degeneration, and these points must be carefully borne

in mind when attempting to define the systematic position

and affinities of tins genus.

Hitherto the genus has been regarded as a member of the

Testacellida3, but the unsatisfactory assemblage of molluscs

which have there been included demand a careful examina-

tion before we assent to place the genus under discussion

therein

.

The Sarasins (22) in their beautiful work on the land

mollusca of the Celebes, expressed the opinion that Apera
was an ancestral fonn of Atopos Simr} The late Dr.

Heynemann (in litt, 1903) wrote me—''It seems to me that

the Sarasins are in the wrong," and I fully agree Avith that

view.

In my opinion there are no grounds, beyond a very faint

superficial resemblance, for regarding it as in any way related

to the genus Atopos Simr., or any of the Rathouisiidas.

All the Testacellid characters can be accounted for quite

apart from any phylogenetic affinity with the genus Testa-

cella Cuvier, thus affording another instance of parallel

evolution which is so admirably illustrated by numerous

diverse families of pulmonate gastropoda.

Whether or not the genus Schizoglossa of Hedley bears

any relationship to Apera I very much doubt; from what

little we know of the internal structure I should be inclined

to regard it as belonging to the Testacellid a3.

' For an account of this genus and its affinities see Collinge. ' Jouni.

Malacology,' 1902, vol. ix, p. 86.
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So far, then, as our present knowledge wan-ants us in

assigning a place to the genus we must be content to let it

stand by itself, in all probability as a remnant of a very

ancient stock of carnivorous pulmonates which have under-

gone considerable morphological modification.

Fam. ARIONIDJG Gray.

Genus Ooprlta M'orch.

Although various species of this genus occur in Cape
Colony, and I have also examples from Zululand received

from Mr. Burnup, it is somewhat remarkable that it has not

been found in Natal.

Genus Arion Frr.

Arion fuse us [Mnll.)

Limax fusciis Midler, Yenn. Hist.. 1774, vol. ii, p. 11.

Arion fuscus M'nvch, Vidensk. Medd. natnrhist. For. Kjobenhavn,

1863, p. 273; Lehniann, Leb. Sclmeck.

Stettins. 1873, p. 17, t. ii, fig. 2.

Prolepis fiisca Malm, Skaiid. Land-Singlar. 1870, p. 43, pi. ii, fig. 4.

Arion fuscns Mull. ; Pollonera, Atti. Ace. Sci. Torino. 1887, p. 302.

t. iii, fig, 14 ; Boll. Mus. Zool. e. Anat. Torino,

1890, vol. V, p. 12.

H ab.—Pietermaritzburg.

Fam. YERONICELLID^ Graij.

Genus Veronicella Blainv.

Veronicella natalensis {v. Rajyp.).

Vaginnlus natalensis v. Rapp. ; Kraiiss, Siidafr. Moll, 1848, p. 72.

Vaginula natalensis v. Bapp.; Simroth, Deutsch. Ost-Afr. IV,

Nacktsclm., 1895, p. 13.

Veronicella natalensis (v. Rapp.); Cockerell, Concliologist, 1893,

vol. ii, p. 194; Collinge, Ann. S.

Afr. Mns., 1901, vol. ii. p. 235.
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Hab.—Port Shepstone.

This fine species is evidently one that occurs in large

numbers.

A'eronicella saxicola CMl.

Yeronicella saxicola CocJcerell, Conchologist, 1893, vol. ii, p. 216.

Prof. Cockerel! described this species from specimens in the

British Museum as follows : Dai'k red-brown, unicolorous

below, mottled-streaked with black or blackish above ; a pale

middle line slightly indicated posteriorly. When young, paler,

with a more obvious pale middle line. Sole not projecting pos-

teriorly; mantle granulose, no raised warts, no sort of keel.

Length 57 mm., 14 mm. broad, sole 6 mm. broad. Female

orifice 2 mm. from sole and 32 from head.

Hab.—Port Elizabeth, under stones (A. E. Craven),

Pietermaritzburg.

Fam. ONCHIDIID^ Gray.

Onhidium Buclian. (em. Plate, 1893).

Onchidium peroni Cnv.

OncliidiiTin i^eronii Ciivier, Ann. Mus. Nat. Hist., 1804, vol. v, p. 38,

pi. vi.

Peronia manritziana BlainviUe, Man. Malac, 1825, p. 489, pi. xlvi,

fig. 7.

Onchidium tonganum Quoij and Gaimard, Voyage de I'Astrolabe,

1832, p. 210, pi. XV,

figs. 17, 18.

Onchidium peronii Cuvier; Kraiiss, Siidafr. Moll., 1848, p. 72;

Collinge, Ann. S. Afr. Mus., 1900,

vol. ii, p. 7.

Onchidium peronii Cuvier; Plate, Zool. Jahrb., Ahth. f. Anat.,

1891, Bd. vii, p. 172.

Hab.—Congella, near Durban.

Onchidium burnupi Cllge.

Onchidium burnupi CoUincje. Journ. of Malac, 1902, vol. ix, p. 17.

figs. 1, 2.
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Notum finely granulated, yellowish irregularly blotclied

with blackish green, these blotches being prominent at the

edo-e and in the middle of the notum. Dorsal eyes irregularly

scattered. Head large. Hyponotum greenish-grey. Foot-

sole greyish-yellow, faintly marked with fine transverse

wrinkles. Male generative oinfice on the right side of the

head, on the inner side of the I'ight upper and lower tentacles.

Female generative orifice in front of the anus, partially hidden

by the posterior border of the foot-sole. Anal aperture

,

slightly to the right of the median line.

Length of notum (in alcohol) 11 mm.; breadth 9 mm.;

hyponotum 3 mm. broad; foot-sole 8'5 mm. long, 3 mm.

broad.

Hab.—Umlaas Lagoon, Natal.

Onchidium savignyi Semper.

? = Onchidium peroni Saviyny; see E. A. Smith, Proc. Make. Soc,

Lond., 1903, vol. v, p. 401.

Onchidium savignyi Semper, Reis. Arch. Philip., 1870, Bd. iii,

p. 260.

Hab.—Scottburgh

.
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Addendum.

Since this paper was written further new species of South

African slugs have been received from Mr. Burnup from

Zululand, and from Capt. Connolly from Cape Colony, which

I hope to find time to describe shortly. It would therefore

seem as if my prediction of 1900 (5) were well founded.
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On South African Marine Mollusca, with
Descriptions of New Species.^

By

l::(l$i:iir A. Siiiitli, I.^».0., F.Z.!!).

Plates VII, VIII.

Since the publications in these Annals of a paper by the

present writer under the above title, a considerable amount of

material has accumulated which it has now seemed advisable

to deal with. Through the kindness of Mr. Henry Burnup,

as on previous occasions, I have had the opportunity of

examining the results of his collecting on the Natal coast, and

although most of the new species obtained by him are small,

among them are some very interesting forms, notably the

Clistoconcha in sign is, a Pelecypod in which the valves

are united all round excepting at the posterior siphonal end.

Other species of interest have also been sent me by Mr. F.

Quekett, and others obtained at Port Elizabeth by Mr. J.

Farquhar. Most of the larger forms of Mollusca from the

shores of South Africa have probably been discovered, but

doubtless additional small species will from time to time be

found. Systematic dredging around the coast will, it is

expected, add much to the known fauna judging from the

results obtained during the marine investigations by Dr.

Gilchrist.

It is hoped that the present paper will bring the list of the

known fauna up to date.

As an appendix to it I have added an account by Sir

Charles Eliot, K.C.M.G. of a few Nudibranchs also collected

by Mr. H. Burnup.

' Published by perinissiou of the Trustee.^ of the British Museum.
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Order Pulmonata.

Siplionaria cyaneoniaculata Suwerhy.

Siplionaria cyaneoniaculata Sowerhy, ' Proc. Malac.

Soc./ vol. vii, p. 37, fig. (1906).

Hab.—The Kowie.

Order Opisthobranchia.

Arcliidoris capon sis Bergh.

Arcliidoris capensis Beryli, 'Trans. S. Afr. Phi. Soc./

vol. xvii, Pt. I, p. 42 (1907).

Hab.—Cape Point.

Arcliidoris granosa Bergh.

Archidoris granosa Bergh, op. cit. p. 43, PI. V, figs.

16-18.

Hab.—Off mouth of Tongaat River, 36 fathoms, and

Woodstock beach.

Arcliidoris?? scripta Bergh.

Archidoris ?? scripta Bergh, op. cit. p. 44, PL XI, figs.

19-25.

Hab.—Dredged off" Hongazi River.

Staurodoris verrucosa [Olivier).

Doris verrucosa Olivier, 'Ann. du Mus.,' vol. iv, p. 451,

PL LXXIII, figs. 4-7 (1804).

Staurodoris verrucosa Bergh, op. cit. p. 46, PL XI,

figs. 26-27.

Hab.—Amongst rocks at St. James.

Cleitodoris capensis Bergh.

Geitodoris capensis Bergh, op. cit. p. 47, PL XII, figs.

2-5.

Hab.—Off Glendower Beacon.
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Diauhxla capensis Bergh.

Diaulula capensis Bergh, op. cit. p. 48, PI. V, fig-s.

19-22.

Hal).—Mossel Bay, Cape Colony, 11 fathoms.

Diaulula ? morosa Bergh.

Diaulula ? morosa Bergh, op. cit. p. 50, PI. V, figs.

23-26.

Hab.—Mossel Bay, Cape Colony.

Tliordisa punctutifera Bergh.

Thordisa punctutifera Bergh, op. cit. p. 50, PI. VI,

figs. 1-4.

Hab.—False Bay, Cape Colony, 23 fathoms.

Thordisa burn u pi n . s p

.

See Eliot, postea p. 223.

Hab.—Natal (Burnup).

Doris (Gen.?) pseudida Bergh.

Doris (Gen. ?) pseudida Bergh, op. cit. p. 52, PI. YT,

figs. 7, 8.

Hab.—Near Table Bay, 154 fathoms.

Doris (Gen.?) perplexa Bergh.

Doris (Gen.?) perplexa Bergh, op. cit. p. 53, PI. VIj

figs. 5, 6.

Hab.—Off Cape St. Blaize, Cape Colony, 39 fathoms.

Doris (Gen. ?) glabella Bergh.

Doris (Gen. ?) glabella Bergh, op. cit. p. 54, PI. VI,

figs. 9-13.

Hab.—Buffalo Bay, 30 fathoms.
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Discodoi'is coeriilescens Bergh.

Disco dor is cocrulescens liertjh, " Mii\. Untersneli." in

'Seinper's Reisen Pliilip.,' Heft xyi, pp. 805-807, PI.

LXXXIII, figs. 6-12 (1888).

See PJliot, postea p. 222.

H.T,b.—Natal (BuriHip) ; Mauritius (Bergh).

Chroniodoris albolinibata Bi'r(j]i.

Cliromodoris albolimbata Bergh, op. cit. p. 55, PI.

VI, fig-s. 18-24.

Hab.—Off Sebastian Bbiif, 20 fathoms.

Cliromodoris euelpis Bergh.

Cliromodoris euelpis Bergli, op. cit. p. 56, PI. VI, figs.

14-17.

Hab.—Off Umliloti Kiver, 45 fathoms.

Cliromodoris sp.

Chromodoris sp. Bergh, op. cit. ]i, 57, PI. VI, figs.

25, 26.

Hab,—False Bay, Cape Colony, 23 fathoms.

Chroniodoris runcinata BergJt.

Chromodoris runcinata Bergh, ' Semper's Reisen,' Hef t-

xii, pp. 479-481, PI. LI, figs. 32, 33; PI. LIII, figs. 5-12

(1877) ; Eliot, ' Proc. Malac. Soc.,' vol. vi, p. 232 (1905).

Hab.—Scottburgh, Natal (H. Burnup).

Chromodoris pore at a iJergli.

Chromodoris porcata Bergh, "Mai. Untersneli." in

' Semper's Reisen Philip.,' Heft xvi, pp. 831-833, PI. LXXXII,
figs. 1-8 (1888).

See Eliot, postea p. 224.

Hab.—Natal (Burnup); Mauritius (Bergli).
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Chromodoris came a Bergli.

Chroniodoi-is carnea Bergh, "Mai. Untersucli." in

' Semper's Reisen PliiHp./ Heft xvi, pp. 836, 837, PI. LXXXIIl,
figs. 20-29 (1888).

See Eliot, postea, p. 225.

Hab.—Natal (Bnrmip) ; Mauritius (Bergh).

Cliromodoris (?) liueata [Soulcyef).

Chroniodoris (?) Mnentn {Soldcypf.) ; Eliot, ' Proc. Zool.

Soc.,' 1904, v(.l. i, pp.396, 397, PI. XXIV, fig. 7; M^-oc.

Malac. Soc.,^ vol. vi, p. 233 (1905).

Hal).—Scottburgli, Natal (H. Burnup) .

Cliromodoris annul at a Eliot.

Cliromodoris annulata FAiot, ' Vvoc. Zool. Soc.,' 1904,

vol. i, pp. 389, 390; ^Proc. Malac. Soc.,' vol. vi, p. 233

(1905).

Hab.—Scottburgli, Natal (H. Burnup).

Clironiodoridella mirabilis Eliot.

Cliromodoridella mirabilis £V/o^, ' Proc. Malac. Soc.,'

vol. vi, p. 233 (1905).

Hab.—Scottburgli, Natal (H. Burnup).

A p li e 1 o d o r i s ? ? b r u n n e a Bergh

.

Aphelodoris ?? brunnea liergli, op. cit. p. 58, PI. XI,

figs. 28-29; PI. XII, fig. 1.

Hab.—Kalk Bay, Cape of Good Hope, on rocl<s.

D o r i o p s i s c a p e n s i s Bergh

.

Doriopsis c a pen sis Bergh, op. cit., p. 60, PI. XIV,

fig. 4.

Hab.—Off Undanga River.

Doriopsis callosa Bergh.

Doriopsis callosa Bergh, op. cit. p. 61, PI. VIII,

figs. 1-4,

Hab.—False Bay, Cape of Good Hope, 17-27 fathoms.
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Doriopsis ca)sia Bergh.

Doi-iopsis cfesia Borgh, op. cit., p. 62.

Hab.—Near Roman Rock Lighthouse, 10 fatlioms.

Doriopsis sp.

Doriopsis sp. Bergli, op. cit. p. 63, PL VIII, figs 5, 6.

Hab.—Swart Klip, 10 fathoms.

Doriopsilla capensis Bergh.

Doriopsilla capensis Ber</h, op. cit. ]). 64, PI. VIII,

fig. 7.

Hab.—Cape St. Blaize, Cape Colony.

Hexabranchus (?) adamsii Gray,

Hexabranchus (?) adamsii Gray, MSS. ; H. and A.

Adams, ' Gen. Rec. Moll.,' vol. ii, p. 59, PI. LXIII, fig. ; Eliot,

' Proc. Malac. Soc.,' vol. vi, p. 235.

Hab.—Scottburgh, Natal (H. Burnup).

Triopa lucid a Stimjjson .

Triopa lucida Stimpson, 'Proc. Acad. Nat. Sci.,' Philad.,

vol. vii, p. 388 (1855); Bergh, op. cit. p. m, PI. XII,

figs. 6-7.

Hab.—Simon's Bay, Cape of Good Hope (Stimpson) ; near

mouth of Tugela River, Natal (Bergh).

Nembrotha capensis Berqli.

Nembrotha capensis Bergh., op. cit. p. 68, PI. XII,

figs. 8-17.

Hab.—On rocks, Kalk Bay.

Euplocamus croceus Phil., var. capensis.

Euplocamus croceus Phil., var capensis Bergh, op.

cit. p. 71, PI. XII, figs. 12-24.

Hab.—Off Great Fish Lighthouse, off Cape Hangklip, and
off Cape Point Lighthouse.
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Kalinga oi'nata Alder and Hancock.

Kalinga ornata Alder ami Hancock, 'Trans. Zool. Soc./

vol. V, p. 135, PI. XXXII, %s. 7-10; Bergh, op. cit. p. 75,

PI. XIII, figs. 1-5.

Hab.—Coromandel Coast (A. and H.) ; off Amatiknlu

Conical Hill (Bergli).

Idaliella anioenula Bergli.

Tdaliella amoennla Bergli, op. cit. p. 80, PI. XIII,

figs. 6-11.

Hab.—Gordon's Bay, on rocks.

T r i t o n i a pallida tSfinipson .

Tritonia pallida Stimjimn, '^Proc. Acad. Nat. Sci.,'

Phidad., vol. vii, p. 388 (1855); Bergli, op. cit. p. 83, PI.

XIII, figs. 12-15; PI. XIY, fig. 1.

Hab.—False Bay.

Tritonia indecora Bergli.

Tritonia indecora Bergli, op. cit. p. 85, PI. X[II, fig.

16; PI. XIV, figs. 2-3.

Hab.—Off Cape Point.

Marionia arborescens Bergli.

Marionia arborescens Bergh, "Mai. Untersucb." in

'Semper's Reisen Philip.,' Heft xvii, pp. 891-894, PI.

LXXXVIII, figs. 31-39 (1890). See Eliot, postea, p. 222.

Hab.—Natal (Biirnup) ; Amboina (Bergh).

Tritonidoxa capensis Bergh.

Tritonidoxa capensis Bergh, op. cit. p. 87, PI. VIII,

figs. 8-13.

Hab.— Off Glendower Beacon, 66 fathoms.
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J a 11 o 1 u s c a p e n s i s Bfiv/li.

Janolus capensis Bergh, op. cit. p. 90, PL VII, figs.

6-21.

Hab.—^Rocky ]5ank, False Bay, 17-27 fatlioms.

Cllaucus atlanticus Fors'ter.

Glaucus atlanticus Forster, in Bhimenbach's 'Abbild.

Nat. Hist. Gegend./No. 48 (1800) ; Bergh^ op. cit. p. 94.

Hal).— In rock pool Muizenberg.

Melibe rosea Rang.

Melibe rosea Rang, 'Manuel des Moll./ pp. 129, 130, PI.

Ill, fig. 3; Bergh, op. cit. p. 96, PI. IX, figs. 1-12.

Hab.—Cape of Good Hope (Rang); Woodstock Beach,

Table Bay (Bergh).

Pleurophyllidia capensis Bergh.

Pleurophy Uidia capensis Bergh, op. cit. p. 99, PI.

VIII, figs. 23, 24.

Hab.—Off East London, 37-39 fathoms.

Pleurophyllidia gilchristi Bergh.

Pleurophyllidia gilchristi Bergh, op. cit. p. 101, PI.

VIII, figs. 14, 15.

Hab.—Off Sebastian Bluff, 40 fathoms ; off Cape St. Blaize,

35 fathoms ; off Cape Point Lighthouse.

Pleurojihyllidia euchroa Bergh.

Pleurophyllidia euchroa Bergh, o\). cit. p. 102, PI.

VII, figs. 1-5 ; PI. VIII, fig. 25.

Hab.—Off Cape Hang Klip, 50 fathoms; Buffalo Bay, 30

fathoms; off Cape Point Lighthouse ; Seal Island, 16 fathoms.

Pleurophyllidia microdonta Bergh,.

Pleurophyllidia microdonta Berqh, op. cit. p. 103,

PI. VIII, figs. 17-22.

Hab.—Off Constable Hill, 33 fathoms.
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Leucotina natalensis n. sp. PI. YII, fig. 1.

Testa ovata, supra acuminata, nivea, rimata, levitei' uitida
;

aufractus 6-7, apiralis liyalinus, Ifpvis, involutus, cfctori con-

vexiusculi spiraliter tenuitei- sulcati, sulcis in anfractu pen-

ultimo septem, in ultimo circiter 18, lineis increment! obliquis

sculptisj lira? inter sulcos planae, sulcis latiores; apertura

inverse auriformis, longitudinis totius ^ subagquans ; columella

incrassata, anguste reflexa, superne leviter unidentata vel

plicata ; labrum tenue, arcuatum.

Longit. 1075, lat. 4"5 mm ; apertura 5 mm. longa, 2"3 lata.

Hab.—Isezela, Natal (Mrs. C'rossley).

This species differs from L. concinna of A, Adams, which

I regard as synonymous with casta, A. Ad., in form, the

body-whorl being much larger in proportion to the spire, and

the spiral sulci are less numerous. The shell recorded by Mr.

Sowerby as casta, A. A<L ('Marine Shells of South Africa,'

p. 52) does not, in my opinion, belong to that species, but is

more closely related to his own Leucotina el on gat a, with

which it agrees exactly in sculpture, but it is a much shorter

shell.

Daphnella casta ^ of Hinds, which was founded on a

broken specimen, now in the British Museum, undoubtedly

belongs to the genus Leucotina. Hence the name casta

subsequently given to a species of this genus by A. Adams
cannot be used, but as I regard it as the same species as

concinna of A. Adams there will be no need to invent a fresh

name for it.

L. modesta A. Adams is rather like the present species

in form, but the shape of the aperture and the columella are

different. The sulci in L. natalensis, especially on the

body-whorl, are broader, and the lines of growth in the grooves

are stronger.

Smaragdinella andersoni [(t. and H. Neclll).

Glauconellaandersoni G. and H. Nevill, Mourn. Asiat.

Soc. Bengal,' vol. xl, Pt. 2, p. 2, PI. I, fig. 13.

' Voy. *' Sulphur," p. '25. pi. vii, fig. 20.
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Smarag-dinella andersoiii (G. and H. Nevill) ; Pilsbry,

' Man. Conch./ vol. xv, p. 260, PL XXXIII, figs. 40, 41.

Hal).—Isipiug-o, Natal (H. Burnup).

Other localities ai-e Ceylon, Penang, and Suez.

Ring'icula anstralis Hinds.

Ring-icula anstralis Hinds, 'Proc. Zool. Soc.,' 1844, p.

97; Morlet, ' Journ. de Conch.,' 1878, vol. xxvi, p. 125, PI. V,

fig. 10, spire too blunt.

R, anstralis Crosse, MS. ; Crosse, Mourn, de Conch.,' 1865,

vol. xiii, p. 44, PI. II, fig. 5 ; Sowerby, ' Marine Shells of

South Africa,' p. 25.

Hab.—Congella (H. Burnup) ; Port Lincoln, South Aus-

tralia (Hinds) ; Spencer's Gulf (Crosse) ; Adelaide (Brit.

Mus.).

Specimens of this species from Congella vary much in size,

some being twice as large as others. It is a smooth shell,

without spii-al striae. Apparently neither Crosse nor Sowei-by

knew that this species was described by Hinds in 1844.

Phi line aperta [Linn.).

In his 'Marine Shells of South Africa,' p. 53, Mr. Sowerby

separates this species as distinct from P. schroeteri of

Philippi. On the other hand, they are united by Jeifreys,

Pilsbry, and Bergh,^ and I must confess I cannot see how

they are to be distinguished conchologically. Moreover, both

Linne's and Philippi's locality was Cape of Good Hope, and

Krauss recorded only one species from South Africa. There-

fore, unless some difference in the European and South African

animals can be shown I think they should all stand under the

name aperta, which is usually applied to the common British

species.

Philine berghi n. n.

Philine capensis Bergh, 'Trans. S. Afr. Phil. Soc.,' vol.

xvii, p. 27, PI. V, figs. 11-15 (1907).

' ' Trans. S. Afr. Phil. Soc' vol. xvii, p. 24, PI. v, figs. 5-10 (1907).
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Hab.— Off Cape Point Lighthouse, 27 fathoms.

" The shell as long and large as the mantle, chalk-white,

not thin, but rather fragile, of usual form " (Bergh). Length

9 mm., diameter 5. No further description of the shell is

given and only an apical view of it appears on the plate.

The specific term ''capensis" was employed many years

ago by Pfeiifer, and therefore it has necessitated another being-

substituted.

Doridium capense Bergh.

Doridium capense Bergh, 'Trans. S. Afr. Phil. Soc./ vol.

xvii, p. 29.

Hab.—Shore at East London, Cape Colony.

Cavolinia iniiexa {Lestieur).

Hyalasa inflexa Lesiieur, ' Nouv. Bull. Soc. Philom.,' vol.

iii,
p" 285, PI. V, fig. 3 ; Boas, 'Spolia Atlantica,' p. 123, PI. I,

fig. 11 ; PI. II, fig. 21 ; PI. VI, fig. 98.

Cavolinia infiexa {Lesueur) ; Pelseneer, 'Challenger

Pteropoda,' p. 85.

Hab.— Alexandra Junction, Natal (H. Burnup); Cape of

Good Hope (Pelseneer).

Clio (Creseis) acicula {Rang).

Creseis acicula Rang, 'Ann. Sci. Nat.,' vol. xiii, p. 318,

PI. XVII, fig. 6 (1828).

Cleodora acicula {Rang) ; Souleyet, 'Voy. Bonite, Zool.,'

vol. ii, p. 194, PI. VIII, figs. 10-17 ; Boas, ' Spolia Atlantica,'

p. 59, PI. vi, figs. 94 2J-U.

Hab.—Scottburgh, Natal (H, Burnup). World-wide.

Clio (Creseis) virgula (5a».(/) and var. flexa

.

Creseis virgula Rang, op. cit. supra p. 316, PI. XVII,

fig. 2 ; Souleyet, ' Voy. Bonite, Zool.,' vol. ii, p. 196, PL VIII,

figs. 18-25, Cleodora.
Cleodora flex a Pfeffer, ' Monatsb. preuss. Akad. Wiss.,'
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Berlin, 1879, p. 241, figs. 15, 16 ; Boas, ' 8polia Atlantica,'

PI. YI, figs. 94 k-n.

Hab.—Scottburgh, Natal (H. Burimp).

Cuvieriiia column el la (Bang).

Cuvieria columnella Bang, 'Ann. Sci. Nat.,^ vol. xiii,

p. 323, PI. XLV, figs. 1-8.

Cuvierina columnella [Bang); Boas, ' Spolia Atlantica,'

p. 132, PI. in, fig. 39 ; PI. VI, figs. 95 a-p.

Hab.—Natal (H. Burn up). World-wide.

Tetliys gilcliristi [Bergli).

Aplysia gilcliristi BergJi, 'Trans. S. Afr. Pliil. Soc.,'

vol. xvii, p. 2, PI. I, figs. 1-3; PL X, fig. 1.

Hab. — False Bay.

Tetliys allocliroa (Bergh).

Aplysia allocliroa Bergh, op. cit. p. 4, PI. I, figs.

4-10.

Hab.—Knysiia at low tide.

Tetliys gargantua {Bergh).

Aplysia gargantua Bergh, op. cit. p. 5, PI. 1, figs.

11-21; PI. II, fig. 1.

Hab.—Beacli at Simon's Town.

Tethys lobata [Bergh).

A})lysia lobata Bergh, op. cit. p. 8, PI. II, figs. 8-12.

Hab.—Woodstock beach, Table Bay.

Tetliys eusiplionata [Bergh).

Aplysia eusiplionata Bergh, op. cit. p. 9, PI. Ill, figs.

5-15.

Hab.—East London, Cape Colony.
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Tetliys p oik ilia {Bergh).

Aplysia poikilia Bcryh, op. cit. p. 10, PI. II, figs.

20, 21 ; PI. Ill, figs. 1-4.

Hab.^Kalk Bay.

Tethys woodii [BergJi).

Aplysia woodii Bergh, op. cit. p. 12, PI. II, figs.

13-19.

Hab.—Shore at East Loudon.

Tethys rnonochroa [Bergh).

Aplysia rnonochroa IJergJi, op. cit. p. 13, PL I, figs.

22-24; PL II, figs. 2-7.

Hab.—Hernianus.

Tethys nigrocincta {Martens)

.

x\plysia nigrocincta Marte)i,s, in Mobins' ^ Meeres Fauna

Mauritius and Seychellen,' p. 307, PL XXI, fig. 3.

Tethys nigrocincta {Martens); Pilsbry, ' Man. Couch.,'

vol. xvi, p. 107, PL XVII, figs. 14-16 (after Martens) ; Burne,

' Proc. Malac. Soc.,' vol. vii, p. 56, fig. 9, anatomy.

Hab .—Scottburgh, Natal (H. Burnup) ; Mauritius (Martens).

Tethys elongata [Pease).

Siphon ota elongata Pea.'ie, 'Proc. Zool. Soc.,' 1860,

p. 24.

Aplysia (Siphonota) elongata [Pease) ; Martens and

Lankavel, ' Donuni Bismarckianum,' p. 54, PL III, figs. 6 a-h

(shell).

Tethys elongata [Pease); Pilsbry, 'Man. Conch.,' vol. xvi,

p. 93, PL LIX, tigs. 35-38 (shell) ; Burne, ' Proc. Malac. Soc.,'

vol. vii, p. 57.

Hab.— Port Shepstone (H. Burnup); Sandwich Is.

(Pease)

.
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Tethys operta Biime.

Tethys operta Burne, 'Proc. Malac. Soc./ vol. vii^ p. 51,

figs. 1-4.

Hab.— Isipiiigo and Scottburgli (H. Burnup).

Tethys burnupi Burne.

Tethys burnupi Burne, op. cit. p. 54, figs. 5-8.

Hab.—Durban (H. Burnup).

Notarchus cirrhifer {Quoy and Gaiviard).

Aplysia cirrhifera Q. and G., 'Voy. Astrolabe/ vol. ii,

p. 311, PL XXIV, fig. 8.

Notarchus cirrhifer [Q. and G.) ; Pilsbry, 'Man. Conch ,'

vol. xvi, p. 142, PI. XVII, fig. 11 (after Q. and G.).

Aclesia cirrhifera (Q. and G.); Bergh, 'Trans. S. Afr.

Phil. Soc.,^ vol. xvii, p. 20, PI. Ill, figs. 16-24; PI. IV, figs. 1-7.

Hab.—Port Alfred, Knysna, Mouth of the Nahoon, and

East London (Bergh) ; Mauritius (Q. and Gr.)

Pleurobranchasa capensis Vayssiere.

P 1 e u r o b r an c h 86 a c ap e n s i s Vayssiere, 'Journ . de Conch .,'

1900, vol. xlviii, p. 10; 'Ann. Sci. Nat.,' ser. 8, vol. xii, pp.

46-49, PI. IV, figs. 232-237; Bergh, op. cit. pp. 30-32,

PI. IV, figs. 8-11; PI. XI, figs. 1-8, var. ; Smith, ' Proc.

Malac. Soc.,' vol. v, p. 358.

Hab.—Cape of Good Hope and Cape Hangklip.

Pleurobranchffi a me Ian op us Bergh.

Pleurobranchasa melanopus BeryJi, op. cit., p. 33, PI.

IV, figs. 12-15.

Hab.—Off Cape Point, 650 fathoms.

Oscaniopsis pleurobranchajana Bergh.

Oscaniopsis pleurobrancha3ana Bergh, op. cit. p. 35,

PI. IV, figs. 16-21.

Hab.— Off Tugela River, Natal.
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Oscaiiiella nigropvinctata Bfi-gh.

Oscaniella iiigropunctata Beir/h, op. cit. pp. 37, 38,

PI. IV, figs. 22-26 ; PI. XI, figs. 9-18
; PI. IV, figs. 22-26, vav. ?

Hab.—Off Cape Infanta, Cape Colony, and the var. ? off

Cape St. Blaize.

Bei'tliella granulata (Kritus!^).

Pleurobranchus granulatus KraH.')s, ' Siidafrik. Moll.,'

p. 61 ; Pilsbvy, 'Man. Conch.,' vol. xvi, p. 208.

Berthella granulata (Krauss) ; Vayssiere, 'x\nn. Sci.

Nat.,' vol. viii, p. 268, PI. XVI, figs. 14-16 (1898) ; Bergh,

op. cit. p. 40, PI. IV, figs. 27, 28 ; PL V, figs. 1-4.

Hab.—False Bay (Ki-auss) ; Kalk Bay (Bergh).

Order Pectinibranchia.

Terebra film eras Soicerhy.

Terebra filmera^ Soicprlnj, ' Proc. Malac. Soc.,' vol. vii, p.

37, fig.
.

H ab .—Pondoland.

Conns catns Hicass.

Conns catus Hwass : Reeve, 'Conch. Icon.,' vol. i, figs.

79r/, h.

Hab.—Scottbnrgh, Natal (H. Bnrnup).

Conns moreleti Crosse.

Conus elongatus Reeve (non Chemnitz), 'Conch. Icon.,'

vol. i, fig. 157 ; Kiener, 'Coq. Viv.,' PI. XXXIII, fig. 1.

Conus oblitns L'eeve, 'Emendations'; Sowerby, ' Thes.

Conch.,' vol. iii, PI. CLXXXIX, fig. 37 ; PI. CXCI, fig. 100

(name preoccupied for a fossil); Tryon, 'Man. Conch.,' vol.

vi, p. 45, PI. XIII, fig. 58.

Conus moreleti Crosse, 'Rev. et Mag.de Zool.,' 1858, vol.

X, p. 122.

Hab.—Scottburgh, Natal (H. Burnup).

VOL. 2, PART 2. 14
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Conns gnbernator Hwass.

Conns gnbernatoi" Hicass: Reeve, ^ Conch. Icon./ vol.

i, figs. 59 fi-r.

Hab .—Isezela.

C onus t u 1 i p a Linn.

Conns tulipa Linn.: Reeve, ^Conch. Icon./ vol. i, figs.

128 a-h.

Hab.—Isezela.

Mangilia beckeri Soicerhy.

Mangilia beckeri Suiverhy, ' Proc. Malac. Soc./ vol. vii,

p. 38, fig.

Hab.—The KoAvie.

Mangilia elizabethas n. sp. PL Yll, fig. '2.

Testa elongata, tnrrita, cancellata, alba, pellucida, apiceni

versus pallide rnfescens, infra suturam macnlis fuscis picta;

aufractus quinqne, primus magnus Ifevis, supra rotunclns,.

seqnentes convexi, costis obliquis circiter 17 et liris spiralibus

6-7 cancellati, ultimus liris circa 16 cinctus, ad basim columellaa

fusco tincta; apertura parva, longit. totius \ hand a3quans;

labrum vix incrassatnm, superne late sed hand profunde snb-

sinuatuin ; columella in medio leviter arcuata, callo tenui

induta ; canalis anticus mediocriter latus.

Longit. 4o, lat. P75 mm. ; apertura 1'75 longa, "75 lata.

Hab.—Four miles south of Port Elizabeth (J. Farquhar).

The points of intersection of the costellas and the spiral liree

are somewhat nodulous. The upper ends of some of the riblets

between the brown blotches are rather opaque white instead of

pellucid, and the freshest specimen exhibits traces of an

interrupted opaque band about the middle of the body-whorl.

Clathurella Avestcotti n. sp, PI. YII, fig. 3.

Testa parva, elongata, turrita, flavescente cerea, infra

medium anf ract. ultimi rnfescens ; anfractus circiter 8, supe-
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riores Iteves ?, cteteri supra declives, leviter concavi, infra coii-

vexiusculi, costis tenuibus obliquis circa 20 et liris spiralibus

4-5 nodose cancellati ; costfe supra concavitateni obsoletas, in

anfr. ultimo antice infra medium desinentes ; cauda anfr.

ultimi oblique tenuiter striata vel lirata ; labrum extra vari-

cosnm, intus incrassatum, rufo bizonatum, ad marginem tenue

supra profunde sinuatum ; columella recta, rufescens, callo

tenui induta, supra unituberculata.

Longit. 8, diam. 2.75 mm. Apertura 2'75 longa, intus 1 lata.

H ab.—Durban (G. W. Westcott). Type in Brit. Mus.

This species belongs to a group of Pleurotomoids, which in-

cludes rava Hinds, cardinalis Ere., zonulata Angas, etc.

Daplmella ? minuscula n. sp. PI. VII, fig. 4.

Testa minima, elongata, turrita, omnino succinea, spiraliter

cingulata ; anfractus 4i, apicales 1^ magni, la?ves, mammas-

formes, sequentes convexiusculi, cingulis spiralibus 2—3 cincti,

ultimus liris circiter 9 (interdum plus minus nodulosis) in-

structus ; apertura parva, longit. totius h hand »quans
;

labrum tenue, extra extremitatibus cingulorum fimbriatum

;

columella vix arcuata, callo tenui induta; canalis anticus

latus, recurvus.

Longit. 3, lat. 1.25 mm.; apertura 1 mm. longa, "5 lata.

Hab;—Four miles south of Port Elizabeth (J. Farquhar)
;

Port Alfred (Turton in Brit. Mus.).

In some specimens the spirals are distinctly nodulous

through being crossed by conspicuous lines of growth almost

amounting to costellas. The spirals upon the body-whorl are

visible within the aperture through the pellucid texture of

the shell. The species belongs to the same genus as D.

sulcata, which was originally described as doubtfully belong-

ing to the genus Cominella.

Marginella in gloria n. sp. PI. YII, figs. 5, 5a.

Testa parva, cylindracea, hyalina, zonis quatuor rufescentibus

obscure cincta, antice ad basim anfr. ultimi rufo tincta ; spira

brevissima, obtuse conoidea ; anfractus quatuor, apicalis
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rotunde ohtnsus, duo sequeiites levissime convexi, nltinius

cyliudraceus, antice plicis columellaribus qnateriiisiiistructus
;

apertura superne angustissima, antice latior ; labrum album,

leviter iucrassatum et incurvum, supra fere ad apicem spirfe

productuin, ibique rufo tiuctum, iiitus lasve.

Longit. 4, diam. 2 mm.
Hab.—Kowie, Cape Colony (H, Burnup),

Of the four bands upon the body-whorl the posterior and

anterior are thicker than the other two. The termination of

the anterior zone forms a conspicuous red spot at the end of the

labrum, and there is a similar spot upon the anterior columellar

fold, which is the largest of the four, the others diminishing

in size.

Mitra (Pusia) tuberculata Kiener.

Mitra tuberculata Kiener, ' Coq. Viv.,' pp. 91 and 120,

PI. XXVII, fig. 87 (1839) ; Kiister, 'Conch. Cab. Yolutacen,'

p. 134, PI. XVIId, fig. 9.

Mitra cancellarioides Anton, 'Verzeichn. Conch.,' p.

68 (1839) ; Kuster, 'Conch. Cab. Volutacea,' p. 79, PI. XIV,

figs. 17-19.

Mitra nodosa Reeve (non Svvainson), 'Conch. Icon.,'

vol. ii, figs. 196a, h (1844) ; Sowerby, 'Thes. Conch.,' vol. iv,

PI. CCCLV, figs. 268, 269; Tryon, 'Man. Conch.,' vol. iv, p.

193, PI. LVI, figs. 638-640.

Hab.—Park Eynie, Natal (H. Burnup).

This species and the variety cancellarioides have been

recorded from Mauritius, Red Sea, China, Philippine Islands,

Lord Hood Island, the Paumotus, etc.

It bears the name of M. nodosa Swainson in the mono-

graphs of Reeve, Sowerby, and Tryon. Reeve (1844) states

that " it was described many years since in the ' Philosophical

Magazine' by Swainson," and Tryon (op. cit. p. 229) gives

the reference " 'Phil os. Mag.,' 401, 1823." On referring to

that work I find a paper by Swainson, but certainly no mention

of a Mitra nodosa. Swainson did, however, make use of

the name nodosa in his ' Treatise on Malacologv ' (1840), p.
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319, and applied it to a species figured in the ' Encyclopedie

Methodique/ PI. CCCLXXIII, fig. 2. Mitra tuberculata

Kiener and M. cancellarioides Anton were both published

in 1839, but as the latter was unaccompanied by a figure I

have preferred to adopt the name tuberculata. Kiister has

retained the two forms as distinct species, but I certainly

agree with Reeve in uniting them. Cancellarioides is

merely a coloured variety. The distribution of the two forms

has not been particularised, and I have not the South African

shell before me to state to which variety it belongs. M.

pinguis Rf^eve may be a dwarf form of the present species.

Columbella moleculina Dados.

Columbella moleculina Dudos, ''Hist. Nat. Coq. Univ.

Marin.,' PI. IX, figs. 1, 2 (1835); id. in Chenu's 'lllust.

Conch.,' PI. IX, figs. 1, 2 ; Kobelt, ' Conch. Cab.,' p. 315, PI.

XL, fig. 7 ; Tryon, 'Man. Conch.,' vol. v, p. 117, PI. XL VII,

fig. 48.

Hab.—Port Shepstone, Natal (H. Burnup).

A single specimen sent with C. shepstonensis, n. sp.

Other localities are Amirantes, Solomon Islands, Lifu (Brit.

Mus.).

Columbella shepstonensis, n. sp. PI. VII, fig. 6.

Testa parva, ovato-fusiformis, nitida, albo-pellacida, zona

conspicua castanea, punctis niveis interrupta, supra suturaui

et circa medium anfractus ultimi ornata, linea continua

graciliore castanea et serie punctorum pallidioram circa

medium anfractuum picta, infra medium anfr. ultimi lineis

numerosis undulatis brevibus f uscis longitudinalibus decorata,

iafra suturam zona pellucida cincta; anfractus 6 plani

;

spira conica, ad apicem violacea, hand acuta; anfr. ultiuius

antice circa extremitatem sulcis obliquis 6-7 scuLptus, inter-

stitiis fusco et albo punctatis ; apertura parva, angusta

;

labrum leviter incrassatum, minute denticulatum, dente
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supremo aliis inajori ; columella supra dente crasso obtuso

instructa, callo tenui induta.

Longit. 4"75, diam. 2 mm. ; apertura 2 mm. longa, "Vo lata.

Hab.—Port Shepstone (H. Burnup) ; Zanzibar (J. T. Last).

This species is well characterised by the style of its colour

markings. The most conspicuous feature is the dark chest-

nut band interrupted with opaque white spots^ which, encircling

the body-Avhorl, passes up the spire above the suture. Above

this is a much thinner chestnut line which is not interrupted,

and again, above this, a row of small, paler, oblong dots or

short lines. A broad, pellucid band is below the suture. The

short, wavy lines upon the lower part of the body-whorl are

of a lighter tint than the zones above. The prominence upon

the upper part of the columella in immature specimens forms

a striking, obtuse, tooth-like plica.

Three specimens from Zanzibar in the British Museum
agree in all respects with those from Natal, excepting in

coloration. Only the broad, interrupted colour band is

present, and this is broader, as if the thin line above was

fused with it. The series of small dots above the thin line is

also wanting. The rest of the body-whorl is marked the

same as the South African form.

Coralliopliila coronata //. Adams.

Coralliophila coronata H. Ada)nf<, ' Proc. Zool. Soc./

1869, p. 272, PI. XIX, fig. 4; Tryon, 'Man. Conch.,^ vol. ii,

p. 210, PL LXYI, fig. 373, after Adams.

Hab.—Durban (F. Quekett) ; Mauritius (Adams).

Coralliophila fragosa n. sp. PI. VII, fig. 7.

Testa breviter fusiformis, sordide albida; anfractus 6,

supra declives, in medio rotunde subangulati, oblique fortiter

costati et conferte spiraliter squamose lirati, costis obliquis in

anfr. penultimo et ultimo 9, infra medium anfr. ultimi

attenuatis et obsoletis, liris tenuibus alternatini majoribus,

interstitiis oblique striatis ; apertura alba, intus liris intran-
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tibus cii'citei' 11 instructa, cum canali loiigit. totius | paul(j

superans; columella obliqua, supra arcuata, callo albo induta;

canalis anticus obliquus, rubrecurvus.

Long'it. 28, diam. 14 mm; apertiira cum canali 15 mm.
longa, 5" 5 lata.

Hab.—Scottburgh, Natal (H. Burnup).

The single specimen examined seeins distinct from any

of the other species recorded from South Africa.

It is a somewhat worn shell, but sufficiently well preserved

to show that the spiral lira? in fresh specimens would be

finely scaled. They number about fourteen on the pen-

ultimate whorl, and are alternately fine and coarser. There

are about thirty-six on the body-whorl, including that at the

extremity, which is thicker than any of the others.

Argobuccinum (Paralagena) clandestinum {Dillwyu).

Murex clandestinus [Chemnitz] Dillwyu, 'Cat. Rec.

Shells/ p. 723 (1817).

Triton clandestinus {Dillicyn) ; Lamarck, ' Anim. S.

Vert.,' vol. vii, p. 187, (1822) ; Reeve, 'Conch. Icon.,' vol. ii,

fig. 13.
^Hab.—Port Shepstone (H. Burnup). Other localities are

Mauritius, Madagascar, Ceylon, Nicobar Islands, Philippine

Islands; Australia (Tryon) ; Polynesia (Martens); Galapagos

Is. (Reeve).

Colubraria bacillum (Rerre).

Triton bacillum Bptce, 'Conch. Icon.,' vol. ii, fig. 94;

Kobelt, 'Conch. Cab.,' p. 216, PI. LX, fig. 7 (after Reeve).

Hab.—Scottburgh (H. Burnup).

Colubraria obscura [Reece).

Triton obscurus Reeve, 'Conch. Icon.,' vol. ii, fig. 68;

Kobett, ' Conch. Cab.,' p. 212, PI. LX, figs. 1, 2.

Hab.—Durban (F. Quekett) ; East Indies (Reeve); Reunion

(Deshayes) ; Maldive Is. (Smith); Mauritius (Martens).
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Cypriea cruenta (Monstr.).

Cypra^a cruenta, var. tortirostris Soicerhy, ' I'roc.

Malac. Soc./ vol. vii, p. 39, text-fig.

Hab.—The Kowie.

Three similarly abnormal specimens were recorded.

Trifora burnupi n. sp. PI. YIJ, fig. 8.

Testa parva, angusta, subulata, albida circa medium an-

fractuum linea saturate fusca cincta, et inter gemmules supra

liras spirales dilute fusco notata ; anfractas 17, superiores

quatuor fusci, longitudinaliter tenuiter lirati, tertius et

quartus circa medium liris spiralibus duo cincti, quintus ad

octavus seriebus gemmarum duabus (seria infima majori)

instructi, ca^teri liris quatuor ineequalibus ornati, lira infra

lineam fuscam distincte gemniata; anfr. ultimas ad peri-

plieriam gemmato-carinatus, infra concavus, lira unica

instructus ; apertura rotunde piriformis ; canalis obliquus.

recurvus, pra3ter extremitatem clausus.

Longit. 7, diam. l^S mm.
Hab.—Durban (H. Burnup).

Of the four line upon the later whorls, that below the

brown line is the most conspicuous and most distinctly

gemmate. The lira or thread above the brown line is the

most slender and faintly gemmate, and the lira above that is

the least gemmate of all, and exhibits here and there only

very faint traces of the light brown dotting which occurs

between the gemmules on the other liras.

Cerithiopsis ? peilei n. sp. PL V'll, figs. 9-9a.

Testa elongata, producta, imperforata, tenuis, subpellucida,

cornea, spiraliter sulcata ; anfractus 8 rotundati, lente accre-

scentes, sutura profunda sejuncti ; apicalis probabiliter lasvis,

secundus et tertius longitudinaliter tenuiter costulati, casteri

spiraliter sulcati et lirati, liris plus minus minute gi'anulatis,

granulis in anfr. ultimo fere obsoletis ; a])ertura parva irre-
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gulariter rotunda; columella incrassata, recta, antice trancata
;

labruui probabiliter haud incrassatum, infra coluniellam fissuni,

canalem brevissimum fornians.

Longit. 7 mm., diam. 3"25, Apertura 2 mm., longa, 1'5

lata.

Hab.—Port Elizabeth, Cape Colony (Major A. J. Peile).

It is with considerable doubt that this shell is placed in the

genus Ceritliiopsis. It is of less slender form than other

species of that group, and in some respects recalls certain forms

of Nassa, although the spire is conspicuously long for that

genus, and the outer lip, in the unique shell described, is not

thickened as in Nassa. It is impossible to say with

certainty, but it has not the appearance as if it would ever

become much strengthened. The line between the sulci are

flattened, twelve in number on the body- whorl, six on the

penultimate, five on the next, and four on the two above.

The fine costuke on the second and third whorls are not

crossed by spiral sulci, and consequently they are smooth and

not tiiberculatecl. On the next whorls the spirals become

more pronounced than the costula?, which are represented by

the tuberculation. This, as the shell grows, becomes less

marked, so that upon the body-whorl it is only faintly

indicated.

Lippistes helicoides {Ctih^'Hu). PI. VII, figs. 10, 10a.

Turbo helicoides Gmelin, ' Syst. Nat.,' vol. vi, p. 3598.

Turbo separatista Chemnitz, 'Conch. Cab.,' vol. x, p.

298, figs. 1589-1590 ; Dillwyn, 'Cat. Kecent Shells,' p. 867.

Separatista chemnitzii A. Adams, ' Proc. Zool. Soc.,'

1850, p. 45 ; H. and A. Adams, ' Genera Moll.,' PI. XIV, fig. 6
;

Try on, 'Man. Conch.,' vol. ii, p. 213, PI. LXVIII, fig. 398;

vol. ix, p. 45, PI. VIII, fig. 70, both figs, after Adams ; Clienu,

' Man. Conch.,' vul. i, p. 172, fig. 854, after Adams.

Hab.—Isezela and Port Shepstone (H. Burnup) ; East

Indies (Chemn.) ; Philippines (Adams).

Gmelin named another shell Turbo helicoides (op. cit.



198 EDGAR A. SMITH.

p. 3602) now known as Aulopoma helicinum {Chemit).

Trichotvopis blainvilleanusPei/i is probably the same as

the present species.

tSiphoniuni ( Den drop oma) leucozonias Movch ?

Siphoniuni (Den dropoma) leucozonias J/arc/i, ' Proc.

Zool. Soc./ 1861, p. 155.

Hab.—Isipingo, Natal (H. Burnup).

The single specimen at hand is attached to the spire of a

Con us ceylanensis, and is so much corroded like the shell

also that it is not possible to say with certainty that it belongs

to this species, originally described by Morch from West

Africa. The colour is the same, but I cannot trace the longi-

tudinal sculpture (" liris circiter vi obsoletissime nodulosis")

as described by Morch. The growth-lines or wrinkles are

quite strong as in leucozonias.

Turritella natalensis n. sp. PI. VII, fig. 11.

Testa elongata, subulata, pallida, fusco oblique strigata,

spiraliter lirata et striata ; anfractus 12, primus lajvis, globosus,

sequentes 3-4 convexiusculi, ca^teri planiusculi, inferne ad

suturam leviter constricti, liris imvqualibus cincti, sutura

obliqua sejuncti, ultimus ad peripheriam rotundatus, vix

angulatus, infra in medio leviter concavus, concentrice in-

asqualiter liratus ; apertura rotunde subquadrata, albida,

longit. totius -i- haud ^equans; columella arcuata.

Longit. 40, diam. 9*5 mm. ; apertura 6 mm. longa, 4 lata.

Hab.— Bluff, Durban (G. W. Westcott) ; Isezela (Mrs.

Crossley).

A s^jecies without striking features. Of the spiral lira?, one

which borders the consti'iction at the lower part of the whorls

is most conspicuous. Altogether there are about seventeen

lira3 on the penultimate whorl with a few intervening threads

here and there.

Of the two specimens examined, that from Isezela has the

oblique brownish striga? more broken up into dots than the

other.
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Fossarus ambiguus {Linn.).

Fossarus ambiguus {Linn.); Tryon, 'Man. Conch./ vol.

ix, p. 271, PI. lii, figs. 3-5.

Hab.—Tongaatj Natal.

A single specimen inseparable from this variable species.

It ranges from the Mediterranean along the north and

north-west coast of Africa, and has been recorded as far

south as St. Helena.

Fossarus cap en sis Pilshrij.

Fossarus capensis Pilshry : Smith, ' Proc. Malac. Soc./

vol. V, p. 382.

Hab.—Scottburgh, Natal (Burnup).

Some specimens with three keels as figured by Pilsbry,

others with four.

Heliacus crenellus {Linn.).

Turbo crenellus Linn.; Hanley, 'Ipsa Linn. Conch./ p.

337.

Solarium inf undibulif orm e {Gmel.) ; Philippi, 'Conch.

Cab./ p. 1],P1. II, figs. 8, 9; Hanley in Sowerby's ' Thes.

Conch:,' vol. iii, p. 243, PI. CCLIV, figs. 91-93, var. strigata,

fig. 94; Tryon, as Torinia, 'Man. Conch.,' vol. ix, p. 19, PI.

VJ, figs. 97-99.

Solarium cylindraceum Hanley (non Chemn.), op. cit.

p. 242, PI. CCLIV, figs. 98, 99, fig. 100, monstrosity.

Solarium chemnitzii Kiener, ' Coq. Viv.,' p. 12, PI. IV,

fig. 8.

Hab .—Tongaat, Natal.

The three small shells from Tongaat are prettily spotted

with reddish or blackish-brown at the periphery, one of the

spotted keels winding up the spire above the canaliculate

suture. The species has been recorded from various localities

in the Indian and Pacific Oceans.

The generic name Torinia, which has been adopted in the
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Manuals of Woodward, H. and A. Adams, Phillipi, Fisclier

and Tryon, and in the monographs of Solarium by Philippi,

Hanley, Keeve and Tryon cannot be used. It first appeared

in 'The Synopsis of the Contents of the British Museum/ ed.

42, p. 147, published in 1840, in a mere list of names, without

any description, and without any species being quoted under

it. Under these circumstances it can only be regarded as a

nomen nudum, and consequently Heliacus of D'Orbigny,

published in 1842, in Ramon de la Sagra's ' Hist. Cuba Moll.,',

vol. ii, p. QS, must be employed.

In the 44tli edition of the ' Synopsis,' p. 60, Gray gave two

lines of description of the operculum, but did not quote any

species ; we cannot therefore know with certainty what shells

he referred to, although there is not much doubt that he

included the species usually classed under Torinia in the

Monographs. However, we can hardly accept the description

of an operculum only, as the definition of a genus, when no

species is indicated. Moreover, as both Heliacus,^ and

Torinia as described appeared in 1842, I think the former is

preferable, as it was characterised and a type was mentioned.

Rissoa farquhari n. sp. PI. VII, fig. 12.

Testa ovato-turrita, imperforata, succinea, pellucida, spira-

liter lirata ; spira turrita, ad apicem obtusa ; anfractus 4|
perconvexi, regulariter crescentes, superiores l\ tenuiter

spiraliter striati, casteri lirati et sulcati, liris in anf r. penultimo

circa quatuor, in ultimo octo ad novem ; apertura parva,

ovata, longit. totius ^ ada?quans; peristomium continuum,

margine externo vix incrassato, columellari ieviter refiexo.

Longit. 2, diam. 1 mm. Apertura "75 longa, "5 mill. lata.

Hab.—Four miles south of Port Elizabeth (J. Farquhar).

Belonging to the same group as R. vaga,~ R. i«qua,- and
others.

' According to Herruiannseu ' Incl. Gen. Malac.,' vol. i, p. 504, the date of

publication of this genus was 1841, Init Mr. Davies Sherborn informs me
that it should be 1842.

' ' Proe. Zool. Soc.,' 1890, pi. xxiv. figs. 15, 18.
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Rissoa adjacens ii. sp. PI. YIT, fig. 13.

Testa niicroscopica, ovata, imperforata, pelliicida, polita,

dilute fuscescens; anfractiis85-4 convex!, celeriter crescentes,

iiltimns antice descendens ; apertura ]'ii'iformis, parva, con-

tracta; peristomiuiii continuum, fuscescens, incrassatum, supra

ad insertionem fortiter callosum.

Longit. 1, diam. '5 mill.

Hab.—Fonr miles south of Port Elizabeth (J. Farquhar).

Very closely allied to R. atomus Smith^ ; but faintly

tinted, with a brown peristome which is more distinctly con-

tinuous ; the aperture also is more contracted, the Avhorls

rather more convex, and the last descends near the aperture.

Mitrularia equestris {Linn.).

Calyptrasa equestris {Linruvu.^-) ; Reeve, 'Conch. Icon.,'

vol. xi, figs. 1-lc.

Hab.—Durban and Scottburgh (Quekett and Burnup).

Other localities are Maui'itius, Persian Gulf, Andaman Is.,

Maldive Is., Malay Archipelago, Queensland,

The genus Cheilea, used by some authors for this species,

as founded by Modeer,- included the Linnean species Patella
fornicata, porcellana, crepidula, chinensis, and

equestris.

Vanikoro natalensis Smith.

A^anikoro natalensis S)iiif]i, ' Proc. Alalac. Soc.,' vol.

viii, p. 113 fig.

Hab.—Scottburgh (H. Burnup) ; Bluff, Durban (Wescott)
;

;N"atal (Recluz).

Lamellaria perspicua {Linn.).

Lamellaria perspicua [Tjinn.) ; Sowerby, 'Marine Shells

S. Afr.,' p. 23.

' Ibid., 1890, p. 309, pi. xxiv, fig. 14.

- ' K. Vet. Ac. Nya ilandl.,' vol. xiv, p. 110 (1793).
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Marsenia perspicua {Linn.); Bergh, 'Trans. S. Afr.

Phil. Soc./ vol. xvii, p. 104, PI. XIV, figs. 5-9 (1907).

Hab.— Port Elizabeth (Sowerby) ; off Umhlanga Piver

(Bergh)

.

A well-known European Mollusc, of which an interesting

account is given by Jeffreys {' British Conchol.,' vol. iv, pp.
235-238, PI. Ill, fig. 6).

Laniellaria cap ens is [Bevgh).

Marsenia capensis BergJt, op. cit. p. 105, PI. IX, figs.

13-16.

Hab.—Off Cape Point, 650-800 fathoms; and Lion's Head,

131-204 fathoms.

Laniellaria leptoconcha (Bergh).

Marsenia leptoconcha Bergh, op. cit. p. 106, PI. IX,

figs. 17-20 ; PI. X, figs. 1-2.

Hab.—Off Cape Point, 700-800 fathoms.

Sigaretus plannlatus Recluz.

Sigaretus plannlatus Recluz; Sowerby, 'Marine Shells

S. Afr. Suppl.,' p. 12; Bergh, op. cit. p. 108, PI. X, figs. 4-16.

Hab.—Durban (Sowerby) ; off Umvoti River, 27 fathoms

(Bergh).

Recluzia jehennei Petit.

Recluzia jehennei Petit, ' Journ. de Conch.,' 1853, vol.

iv, p. 118, PI. V, fig. 3; Tryon, 'Manual Conch.,' vol. ix,

p. 39; PI. X, fig. 28 (copy of Petit).

Hab.—Shore at Tongaat, Natal (Burnup).

I am of opinion that the number of species of the genus

Recluzia is very limited, and that such forms as R. rollan-
diana Recluz, Montrouzieri Sonverhie, and probably

even hargravesi Cox should be united with the present

species.

As in the case of the genus Ian thin a, the form of the
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shells is very variable. There is, however, the same uniform,

light-brownish colour, and similar sculpture in all.

The Helix johnii of Chemnitz, which appears in Tryon's

manual as a Eecluzia, and also in Mr. Hedley^s 'Marine

Fauna of Queensland,' is a very doubtful species. It was

placed by Gray^ in the genus Pu]ia, and by Ferussac- in

Cochlogena among the helicoids.

Chemnitz describes the last whorl as subkeeled {" sub-

carinato"), a feature Avhich I have not observed in any

specimen belonging to the genus Recluzia. Moreover, it is

said to be snow white and bluish brown in places towards the

upper part.

The original localities for the species quoted above are

Arabian Gulf for jehennei, off Mazatlan for roll audi an a,

New Caledonia for montrouzieri, and New South Wales

for hargravesi.

This wide distribution does not, however, militate against

the identity of those forms, as pelagic species are often almost

world-Avide in their distribution.

Epitonium macromphalus n. sp. PI. VII, figs. 14, 14 a.

Testa parva, alba^ late umbilicata, depresse turbinata

;

spira elata ; anfractus 6-7 convexi, lamellis confertis nume-

rosis tenuissimis obliquis instructi ; apertura fere circular] s;

peristomium tenue, margine columellari leviter incrassato et

anguste reflexo. Diam. maj. 6, min. 5"25, alt. 5*25 mm.

Hab.—Tongaat, Natal (H. Burnup).

This species is remarkable for its depressed and openly

umbilicated form and for the close-set very delicate lamelUe

of growth. It may attain to larger dimensions, l^ut as with

most species of this genus (= Scalaria) it is impossible

to state whether a shell is full growai or not.

1 ' Ann. Phil.,' 1825, vol. ix. p. 12.

2 ' Tabl.-Syst.,' p. 61.
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Epitoniuin sliepstonen se ii. sp. PI. VII, fig. 15.

Testa elongata, pyramiclalis, alba, imperforata : aiifractiis

8, tres superiores convex!, leeves, pellucidi, nitentes, casteri per-

convexi, lamellis tenuissimis 24-26 in struct!, !nter lamellas

laevigati ; apertura rotundata; per!stom!um continuum, mar-

g!ne columellari reflexo.

Long!t. 4*75, d!ani. 2*2 mm. ; apertura I'o louga et lata.

Hab.—Port Sliepstone (H. Burnup).

This species is distinguished by the numerous and very

fine lamelliform riblets, of which there are twenty-six upon

the body-whorl in the specimen Avhose dimensions are given

above. In a slightly more slender form, also from Port

Shepstone, there are only twenty-four. The measurements

given probably do not represent the adult size to which the

species may grow.

Eulima leptostoma n. sp. PI. VII, fig. 16.

Testa elongata, subulata, nivea, vix pellucida ; anfractus

12-13 augusti, leute accrescentes, plani, Iteves, politi, sutui-a

lineare sejuncti, ultimus in medio rotundatus ; apertura

minima, piriformis, longitudinis totius circiter j ivquans

;

columella incrassata, reflexa, callo tenui labro juncta ; labrum

tenue, curvum, prope suturam leviter sinuatum. Longit. 18'5,

diam. 5*5 mm. ; apertura 4'5 mm. louga, 2 lata.

Hab.—Isezela, Natal (Burnup).

Remarkable on account of the striking smallness of the

aperture. The nuclear whorls in all three specimens examined

are wanting.

Order Scutibranchia.

Neritina souverbiana Montrottzier.

N. souverbiana Montrouzier, 'Journ. de Conch.,' 1863,

pp. 75, 175, PI. V, fig. 5; Martens, 'Conch. Cab.,' p. 251,

PL XXIII, figs. 29-31.

N. (Vitta) pulcherrima Angus, ' Proc. Zool. Soc.,' 1871,

p. 19, PI. I, fig. 25.
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Hab.—Congella (H. Eurimp).

After a careful comparison of South African .specimens

witli examples from I'ort Jackson (the types of pulcherrima)
I can pronounce with certainty that they all belong- to the

same species. It is one of the smallest known forms, and,

like some others in this genus, very variable in colour-

markings. It was originally described from New Caledonia.

Turbo argyrostoma Linn.

Turbo argyrostoma Liiin.; Eeeve, ' Conch. Icon.,' vol. iv,

fig. 7; Pilsbry, 'Man. Conch.,' vol. x, p. 197, PL XL, hg. 18

PI. XLII, fig. 41 ; PI. XLVI, fig. 8.

Hab.—S. Africa (H. Burnup).

It occurs both in the Indian and Pacific Oceans.

Trochus (Inf undibulops) cariniferus Reeve.

Trochus cariniferus (Beck, MSS.) i^^efe, 'Conch. Syst,'

vol. ii, PI. CCXYIII, fig. 8; Pilsbry, op. cit. p. 41, PL Y,

figs. 38-42.

Hab.—Durban (Quekett).

Other localities are Red Sea, Indian Ocean, (Jliina Sea.

Ca-lliostoma crossleya? n. sp. PL VII, fig. 17.

Shell small, turbinate, conical, imperforate, pale brownish-

yellow, with large blotches of reddish-brown, spirally

granoselj' lirate, lira- alternately large and small, interstices

crossed by oblique lines of growth ; whorls about eight,

rather convex, upper ones with three principal granose lira?

and three to four much finer intervening ones ; last whorl

with four principal lira), the lowermost at the periphery ; the

base is concentrically granosely lirate, of a light yellowish-

brown tint, dotted with reddish-brown ; one or two of the

lira3 around the umbilical region are rather larger than the

rest; the lines of growth are also conspicuous on the base;

aperture a little oblique, quadrately rounded, whitish within,

not pearly; columella thickened, porcellanous, white, glos.sy,

VOL. 2, PART 2. 15
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reflexed over the umbilical reg'ion, where there is the slightest

chink.

Height 10, diam. of base 9 nun.

Hab.—Isezela, Natal (Mrs. Crossley) ; Port Shepstone

(H. Burnup).

Only two specimens have been examined, but they are quite

distinct from any other South African form.

Cyclostrema pellucida n. sp. PI. A II, figs. 18-18 ^.

Testa parva, orbicularis, dejjressa, aperte perspective unibili-

cata, hyalino-alba, nitida, carinata ; spira depressa, ad apiccni

obtusa, supra anfr. ultimum loviter elata ; anfractus 4|,

superiores duo la3ves, convexi, ultimus tricariiiatus, carinis

conspicuis, una superiori, secunda peripheriali, teitia duplice,

umbilicum cingente, inter carinas convexiusculus ; apertura

subcircularis
;
peristomium tenue, marginibus hand continuis,

sed callo tenui junctis, columellari ad insertionem levissime

reflexo.

Diam. maj. 3'5 mm., alt. 12.

Hab.—Port Shepstone, Natal (II. Burnup).

There is another smaller keel above that upon the upper

surface of the body-whorl, but it only extends from the

peristome about half-way round tlie volutiou. The keel

around the umbilicus may be described as double, or it may
be said that there are two fine keels side by side.

Haliotis (Padollus) queketti n. sp. PI. VlII, figs. l-lo..

Shell ovate-depressed, with the raised ridge parallel to the

row of holes only slightly raised ; the upper surface exhibiting

numerous spiral lira?, minutely squamose through the close

elevated lines of growth ; holes rather prominent, four open

;

space between the holes and the outer margin concave or

channelled, brownish white, with radiating blood-red streaks,

nai'row at the suture and gradually widening outwards ; left

outer edge crossed by oblique, alternating, dark olive, and

pale stripes ; interior beautifully iridescent, ridged and
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grooved; coluinellar plate wliitisli pearly, flattened, edged

externally with a tliin red line.

Length 41^ diani. 29'5 nnn.

Hab.—Isezela, Natal (F. Quekett).

This species somewhat resemljles H. enima' (rraij, bnt it

is moi-e coai'sely sculptured and has no radiating plictu, and

the raised ridge is less prominent, and more remote from the

row of holes than in that species.

In the pi'esent form there are only about twelve spiral

ridges between the series of perforations and the suture,

whereas in H. emmte there are twice that number.

H. (Padollus) parvus, another South African form, is

renuirkable for the fineness of its sculpture, and very distinct

from the present species. I have named this species after

Mr. F. Quekett, who kindly sent it to me for examination.

vScissurella jucunda n. sp. PI. VIII, figs. 2-2^/.

Testa minuta, oblique suborbicularis, tenuis, pellucida, late

umbilicata ; anfractus tres, celeriter crescentes, convexi,

longitudinaliter tenuissime costulati, costulis supra anfractum

primum numerosissimis, in anfr. sequentibus sensim majis

remotis, liris spiralibus quoque tenuibus cancellati, liris supra

costulas minute tuberculatis ; anfr. ultimus ad scissuram

bicarinatus, infi'a carinaui inferiorem hand profunde con-

strictusj scissura per ^ anfractui extendens; aperturaobliqua,

subovata
;

peristomium tenue, nuirgine dextro in medio

interrupto, columellari supra leviter dihitato, margine externo

juucto.

Diam. maj. 1, alt. '75 mill.

Hab.—Four miles south of Port Elizabeth (J. Farquhar).

The sculpture should be examined under a compound lens.

The longitudinal riblets are much closer together upon the

first whorl than upon the last two.

Schismope carinata {A. Adaiiis). PI. VIII, fig. 3.

Scissurella carinata A. AdaviN, 'Ann. Mag. Nat. Hist.,'

1862, vol. X, p. 346.
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Hab.—UurbaUj Natal (H. BLirnup) ; Japan (A. Ad.).

A single specimen, agreeing in all respects with examples

from Japan in the British Museum from the collection of

Henry Adams, which he doubtless received from his brother.

The specific name carinata being pre-occupied, the species

described by Watson under that name should be changed if

distinct.

Schismope insignis n. sp. VI. VIII, figs. 4, 4a. .

Testa minuta, subturbinata, mediocriter umbilicata; an-

fractus tres celeriter crescontes, perconvexi, primus vix

ehitus, planorbiformis, tenuissime longitudinaliter etconfertim

liratus, secundus liris vel costellis circiter septem remotis

validis instructus, ultimus liris duobus tenuibus spiralibus

supra medium ornatus, supra carinam superiorem striis

incrementi oblique arcuatis minutis sculptus, infra carinam

inferiorem costis validis octo remotis et striis spiralibus

circiter duodecim ornatus ; foramen oblongum, ab margine

labrali paulo remotum; peristomium subcirculare, continuum.

Diam. 'S, alt. "5 mill.

Hab.—Four miles south of Port Elizabeth (J. Farquhar).

Three of the spiral lines upon the base of the body-whorl

are much stronger than the rest, and, under the microscope,

have the appearance of lira: somewhat broken up by the

costa3 which cross them. The two parallel carinie only extend

over the dorsal portion of the body-whorl from the foramen.

There is a marked difference between the fine sculpture of

the apical whorl and that of the rest of the shell.

Glyphis austriilis Kranss.

Hab.—Tongaat, Natal (Burnup).

This specimen is peculiar in having no apical perforation.

In very early youth it may have had one, for there is a slight

depression at the extreme apex as if it may have been open.

However, it is conq^letely closed now, and within there is no

distinct hole-callus such as occurs in normal specimens.

There is merely an undehned deposit of calhis at the apex.
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Apparently the absence of a perforation is not a matter of

vital importance, for otherwise the shell is quite normal. A
similar absence of perforations in the genus Haliotis was

noticed by me in 'Tiie Conchologist,' vol. ii, p. 75.

Em a r g i n u 1 a m i c a n s ^4 . Ada ms.

Emarginula micans J,. Ad. ' Proc. Zool. Soc./ 1851, p.

84; Sowerby, 'Thesaurus/ vol. iii, PI. CCXhYl,i\g. 60, as E.

elongata; Pilsbry, 'Man. Conch.,' vol. xii, p. 257, PI.

LXIV, fig. 15, after Sowerby.

Hab.^—Tongaat, Natal (H. Burnup) ; Pains Island, North

Australia (A. Ad.).

The Natal specimen of this species is considerably larger

than the type, which probably is not a full-grown shell. It

was desci'ibed by Adams as " pallida fusca," Inxt one of the

shells preserved with the type in the Cuming collection is

entirely white, so also is the specimen from Natal. In the

type there are about fifty radiating riblets, and in the South

African shell about sixty-eight. This increased number is

OAving to its being a larger shell and the occurrence of small

intercalating riblets. The type has al)0ut fifteen concentric

lirie (nodulous on the riblets) besides a few fine indistinct

ones near the apex. In the Tongaat specimen, which is twice

as large, there are about thirty. The fissure in the type is

2*5 mm. in length. This is the first record of the genus

l*]marginula from South Africa.

Patella patriarch a Pils'Jynj.

Hab.—Kalk Bay, Cape of Good Hope.

This is the largest of the South African limpets. There

are specimens in the British Museum 5j\ in. in length. It is

the P.rustica Ret^ve (not of Linn.) and of Sowerby's

'Marine Shells of S. Africa,' p. 49. The true rustica of

Linna3us, as demonsti\atcd by Hanley and others, is a Mediter-

ranean species. It is not very easy to distinguish the present

form from P. barbara, and Sowerby observes, 1. c, " I doubt

very much wh(^ther this (plicata, which is a synonym of
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l)arl)nra) is aiiytliiiig- more than a variety of P. rustic a,"

= patriarch a.

Ill bar bar a the radiating ridges are generally more

prominent and produce a more sti'ongly dentate margin.

The reddish colour of patriarcha will assist in sepai-ating

the two forms. As a rule there is very little colour in speci-

mens of barbara,, and as described by Pilsbry ('Manual

Conch./ vol. xiii, p. 96), they are "white, tinged with brown,

the spines usually tipped with brown." The border, howevej*,

cannot be said to be " colourless." Although not striking, it

is of a pale greyish tint. I ha/e never seen specimens of

barbara attaining anything lik? the dimensions of ])atri-

archa.

Order Polyplacophora.

C alloc hit on dentotus {Spenyler).

Chiton deutatus Spengler, ' Skrivt." Naturhist.-Selsk.,'

vol. iv, p. 88, PI. VI, fig. 16 (1797).

Hab.—Cape of Good Hope (Spongier).

Considered by Morch ('Mai. ]51at.,' vol. xvii, p. 112) the

same as Chiton fulgetrum Rt^ere ('Conch. Icon.,' vol. iv,

fig. 71).

Cnllochiton planatus [SpenyJto-].

Chiton planatus Spengler, oj). cit. p. 01.

Hab.—Cape of Good Hope (Spongier).

Pilsbry ('Man. Conch.,' vol. xv, p. 68) suggests that this

species "is prol)ably the same as C. deutatus, and both

seem to agree with C. fulgetrum Reeve."

Cluetopleura papilio {tSpoujIer).

Chiton papilio SjJengler, ' Skrivt. Naturhist. Selsk.,' vol.

iv, pp. 8Q, 103, No. 15, PI. VI, fig. 15 (1797).

Hab.—Cape of Good Hope (Spongier).

This species appears in Kranss ('Sudafr. ^Nloll.,' p. 41), and
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Sowerby ('Marine Shells S. Afr./ p. 51), under the name of

Chiton watsoni. For other synonyms see Pilshr}', 'Man.

Conch./ vol. XV, p. 72. Chiton (Callochiton) gainiardi

Clessln ('Conch. Cab./ p. 65, PI. XXIII, fig. 7) is also a

synonym.

Ischnochiton (Chondropleura) simplicissimus Thiele.

I s c h n och i t o n (Chondropleura) simplicissimus

Thiele, 'Deutsch. Teifsee-Exped.,' " Valdivia," vol. ix, Lief 2,

p. 335, PL XXIX, figs. 21-25 (1906).

Hab.—Off Cape of Good Hope, 318 m. (Thiele).

Lepidopleurus sykesi (SoifcrJiy).

Hab—Off the Cape of Good Hope (Thiele).

This species was originally described as a Hanleya, but

Dr, Thiele has shown that it should be placed in the genus

Lepidopleurus ('Deutsch. Tiefsee-L^xped.,^ "Valdivia,"

vol. ix. Lief 2, p. 328, PL XXIX, figs. 6-8).

Acanthochites variegatus Nierstrasz.

Acanthochitesvariegatus Nlt^rstrasz, ' Zool . Jahrbiich .,'

vol. xxii, p. 500, PL XXVII, figs. 31-37 (1906).

Hab.—Natal Coast (Nierstrasz).

Acanthopleura spinigera {Sou-i Hnj).

Acanthopleura spiniger {Soiverhy) ; Pilsbry, 'Man.

Conch.,' vol. xiv, p. 221, PL XLVIII, figs. 22-32; Nierstrasz,

' Notes Leyden Mus./ vol. xxv, p. 151 (1905).

Hab.—Cape of Good Hope (Nierstrasz).

Widely distributed from the Red Sea, through the Malay

Archipelago to the South Sea Islands.

Acanthopleura brevispinosa {Sowerhy).

Acanthopleura brevispinosa [Soiverhy) ; Pilsbry,

'Man. Conch./ vol. xiv, p. 231, PL XLVII, figs. 18-21.

Hab.—Cape of Good Hope (Paris Museum).

This locality is doubted by Pilsbry.
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Acanfchopleui'a g-ranulata {(rmelhi).

Acanthopleura granulata {(rmdin) ; Pilsbry, 'Man,

Conch./ vol. xiv, p. 227, PI. h, figs. 39, 49; Nierstrasz, 'Note.s

Leyclen Mns./ vol. xxv, p. 152 (1905).

Hab.—Cape of Good Hope (Niei'strasz). A well-known

West Indian form.

A Viiluable account of the South African chitons is given

by H. F. Nierstrasz in the 'Zoologische JahrbLicher,' vol.

xxiii, pp. 487-520, Pis. XXVI, XXVK (190(3).

Class Pelecypoda.

Chlamys noduliferus [Sou-erhy).

Pecten nodulifeims Sowerhy, ' Thesaur. Conch. ,^ vol. i,

p. 64, PI. XIII, figs. 38, 39; PI. XIV, fig. 94; Reeve %\jnch.

Icon.,' vol. viii, fig. 27.

Hab.—Durban (Qnekett).

Known also from the Mauritius, Bourbon, Amirantes,

Seychelles, Maldive Islands.

Chlamys cuneolus [Erevc).

Pecten cuneolus Beeve, 'Conch. Icon.,' vol, viii, fig. 131.

Hab.—Durban, Natal.

The specimens from Durban were whitish with opaque white

fleckings, or whitish with scarlet markings on the left valve

besides the white fleckings.

Chlamys testudineus {Reeve).

Pecten testudineus i^^'^^v, ' Conch. Icon.,' vol. viii, fig.

160; Melvill and Sykes, ' Proc. Malac. Soc.,' vol. iii, p. 46,

PI. Ill, fig. 4.

Hab.—Durban (II. Burnup) ; Amboyna (Reeve) ; Andaman
Is. (Brit. Mus.).

One of the specimens sent b}- Mr. Burnup was 44 mm. in

length, 47 in height from the umbo to the ventral edge, and

13"5 in diameter. It Avas coloured like Reeve's type, which is
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only a young shell. Another example from Durban was 51 mm.
long, 55 high (umbo to lower margin), and 16 in diameter.

Chlamys natalensis Smifh.

Chlamys natalensis SmiUi, 'Ann. Natal. Clov. Mus./

vol. i, p. 60, PI. VIII, figs. 7-Sa.

Hab.—Durban (McBean and Burnup).

A pretty, orange coloured variety was obtained by Mr.

Burnup.

Vulsella vulsella {LinJi.)

.

My a vulsella Linn., ' Syst. Nat.,' ed. 12, p. 1113.

Vulsella lingulata LamarcJi, 'Hist. Nat. Anim. S. Vert.,'

ed. 2, p. 267 ; Reeve, ' Conch. Icon.,' vol. xi, fig. 6 ; Clessin,

'Conch. Cab.,' Malleacea, p. 17, PI. V, fig. 4.

Hab.—Tongaat, Natal (H. Burnup) ; Port Essington,

North Australia (Brit. Mus.)
;
Queensland (Hedley) ; Red Sea

(Reeve) ; Indian Ocean (Lamarck).

Only a single abnormal specimen was sent from Tongaat.

It is a small shell, 35 mm. in length, of irregular growth, and

peculiar on account of the great divergence of the umbones

from one another, leaving enormous ligamental areas. I do

not doubt, however, that it belongs to this species, as it

presents the characteristic brown lines which often run in

pairs or threes.

Melina perna [Linn.).

Ostrea perna Linn. ; Hanley, ' Ipsa Linn. Conch.,' p. 117,

PL II, fig. 7.

Perna sulcata Lamh.; Hanley, 'Recent Bivalve Shells,'

p. 258.

Perna (Isognomon) samoensis Bainl, in Brenchley's

' Cruise of the Cura^oa,' p. 454, PI. XLII, fig. 8.

Hab .—Scottbui-gh (H. Burnup) ; Samoa Is. (Baird) ; Keeling

Is. (Brit. Mus.).
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Standella a^gyptiaca {CJiemnitz).

Mactra a3g'3'ptiaca Chemnitz; Reeve, 'Conch. Icon./ vol.

viii, fig. 112.

Hab.—Congella- (Burnup).

Only a single dead valve obtained.

Splienia natalensis n. sp. PI. A'lII, figs. 5, 5 a.

Testa parva, oblonga, subaequilateralis, postice paulo longior.,

truncata et liians, obtuse rostrata,antice clausa, arcuata^sordide

albida, subpellucida, tenuis ; valvas leviter inaequales (dextra

paulo convexiore), lineis increnienti striata?, margineni ven-

tralem versus, etiam ad extreniitatem posticam periostraco

tenui indutffi, ab umbone ad medium linea vel stria instructa?

;

umbones paulo ante medium siti ; fossa resilii ol)liqun, tri-

angularis, pone umbones sita ; cicatrix anterior indistincta,

postica irregulariter rotunda, consj)icua; linea pallii indistincta.

Longit. 4, alt. 2, diam. 1"5 mm.
Hab.—Durban.

Judging fi'om the dimensions it is probable that the shell

described is not adult, but, although the form may vary -when

other specimens are found, as is usual in species of this genus,

I think the radiating stria from the umbone to the centre of

the valves will be found to be a good specific character. It

does not look accidental, as it commences quite at the tip of

the umbones, and is a fine raised ridge within the valves.

It recalls the fissure in the shells of Anatina, but I do not

think the little form in question belongs to that genus. The
character of the ligament-pit is not the same ; the form is

more that of Sphenia, and the interior of the valves is less

nacreous.

Saxicava lirata n. sp. PI. YIII, figs, 6, 6 a.

Testa oblonga quadrata, valde inasquilateralis, inaequivalvis,

sub periostraco tenui flavescente alba, utrinque oblique trun-

cata, marginibus superiore et ventrali subparallelis ; valvte

radiatim tenuiter lirata-, postice angulo obliquo instructte,
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lira ad aiiguluni et altera in medio area^ posticje quain aliis

majori])iis, snbsquaniatis, liiieis iiicrementi irregularibus

sti'iattt, intus alba"; valva sinistra dextra minor; umbones ad

apicem nitidi, longe ante medium siti, subterminali ; dens

cardinab's unicus in valva sinistra; valva dextra edentula

;

cicatrices et linea pallii obscure.

Long-it. 5'25, alt. 3, diam. 2 mm.
Hab.—Tongaat, Natal (H. Burnup).

This species must not be confused with the young of S

.

arc tic a, from which it can at once be separated by the fine

radiating and somewhat wrinkly lira}. The posterior area of the

valves is marked off b}' a somewhat squamous ridge forming an

angle from the umbones to the hinder extremity of the ventral

margin. A second similar squamous lira is situated between

the angle and the dorsal line. The surface of the valves is

rather irregular, presenting somewhat rough lines of growth,

Saxicava arenacea n. sp. PI. YITI, fig. 7.

Testa parva, oblonga, valde inajquilateralis, compressa,

tenuis, vix pellucida, antice rotundata, postice latior, oblique

arcuatim truncata; valvas aequales, lineis incrementi striata?,

undique quasi arenacea^ marginem versus pallide fuscescentes;

umbones' parvi, minime prominentes, ad apicem pellucidi,

nitentes, rotundati, longe ante medium siti ; dens unicus in

utraque valva, in valva dextra sub apicem umbonis, in sinistra

ante apicem ; ligamentum parvum ; margo dorsi posticus infra

ligamentum incrassatus
;

pagina interna nitida; cicatrices

indistincta3, anterior posteriore latior; linea pallii incon-

spicua,

Longit. 4-5, alt. 2*5, diam. 1"5 mm.
Hab,—Durban, Natal (H. Burnup).

This is not the young- state of Saxicava arctica, being-

different in form, and having a dull arenaceous surface.

It may, however, attain larger dimensions than the shells

described.
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M arte si a striata {Linn.).

Hub.—Tongaat, Natal. Boring in floating seeds of an

Indian species of Barringtonia (B. speciosa).

I have as yet seen only young specimens of this species

from South Africa.

The M arte si a falcata of Sowerby's ' Marine Shells of S.

Africa/ p. .54, is also the early stage of this species. He
quotes it as of Gray, and refers to his father's monograph in

the ' Conchologia Iconica.' '^I'he shell there described^ as

Pholas falcata Gray, MS., Brit. Mus. (!), and figured PI.

XII, fig. 51, is cuneiform is Soij, but whether it is the same

species as the Pholas falcata of Wood- is very doubtful.

Xylotrya stutchburyi {Soiferlnj). PI. VIII, figs. 8-8 h.

Teredo stutchburyi (Leach MSS.) Soiccrhy, 'Conch.

Icon./ vol. XX, PI. II, figs. 5 a-c.

Teredo skutschburyi (sic!) Learli ; Clessin, 'Conch.

Cab./ Pholadea, p. 68, PI. XVI, figs. 14-16 (after Sowerby).

Hab.—Port Klizabeth and Durban (H. Burnup) ; Sumati-a

(Coll. Leach in Brit. Mus.) ; Pulo Bidang, North of Penang
(Skeat Coll. in Brit. Mus.) ; C'hristmas Island, Indian Ocean

(Brit. Mus.).

The figures in the 'Conchologia Iconica' are most crude, and

do not give the least idea of the characters of this species. The
sculpture on the central area of the valves is finer than that

of the anterior area ; indeed, it is so fine that it is invisilde,

excepting under a very powerful lens. It is then seen that

the longitudinal minute threads are excessively finely

granose.

The form of the anterior area differs entirely from the

figures of it, 5 a, 5 h, and in realit}- is much moi-e nearly repre-

by fig. 11a on PI. III.

' The locality given, " Hudson's Bay." should have been Hondin-as. as

Avi'ittcn on the Museum tablet.

- ' General Conchology.' p. 84. pi. xvi. figs. 5-7 (1815) ; 'Index Test,"

p. 9. pi. ii. fig. 8 (1S25)."
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The Port Elizabeth specimens are accompanied by a piece

of bored wood, showing borings Hned with shelly tubes, both

with and across the grain.

Uperotis clava [(xiiieUn).

Teredo clava Chnelln, SSyst. Nat./ p. 3748 (1790).

Teredo nucivorus SpciKjlrr, ' Skrivt. Naturhist. Selsk./

1792, vol. ii. Pt. 1, p. 105, PI.' II, fig. D.

Teredo nucivora Suicerhy, 'Conch. Icon.,^ vol. xx, PI.

IV, figs. 17 a-c.

Fistulana gregata Lamarck, "^Anim. sans Vert.,' vol. v,

p. 435 (1818).

Teredo (Hyperotus) gregata Suicerhij, 'Marine Shells

of South Africa,' p. 54.

Teredo gregata Sowerhij, 'Thesaurus,' vol. v, p. 123, PI.

CCCCLXIX, fig. 16.

Hab.—Tongaat, Natal.

Mr. Medley Wood identified the seeds in which the

specimens from Tongaat were found as belonging to an

Indian species of Barringtonia (B. speciosa), Avhich

always occurs by the sea-coast and on the borders of estuaries

and lagoons, and is very plentiful in India. These seeds are

" occasionally cast up on the beach, and in some cases the

shelly tubes fill the whole space formerly occupied by the

kernel" (Burnup).

Lucina rosea An gas.

Lucina rosea Angas, ' Proc. Zool. Soc.,' 1878, p. 800, PI.

LIV, fig. 6.

Hab.—Natal (Angas).

'i'he only specimen I have seen is the unique type described

by Angas, presented to the British ]\luseum by ^Ir. Henry

Harvey, the present possessor of the Hanley Collection.

C 1 i s t o c o n c li a n . g.

Testa bivalvis, valvis marginibus superiore, ventrali, et

antico conjunctis, subglobosa, irregularis, postice breviter ros-
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tratii, liiiins ; cardo edcntulus ; ligamentum intenmin in fossa

obliqua situin ; valvaB sutura oldiquaj rostrum prtDscribente,

inajqiialiter bipartita3.

'riio principal distinguisliing features of this genus are the

joining of the valves along the dorsal, ventral, and anterior

margins, and their bisection by an oblique suture. The

ligament has a strong shelly support, and the outer edge of

it, near the umbo in the right valve, might be mistaken for

a cardinal tooth. The suture which bisects the valves is not

an accidental crack, as it occurs in all specimens, and marks

off the short rostrate posterior end of the valves. It even

bisects the umbones at their apices. The posterior adductor

scar is very strongly marked, deep, and the thickened edge,

which borders it on the anterior side, extends upwards, and

unites with the shelly support of the ligament.

The form of the shell is very irregular, no two specimens

being alike. This would seem to indicate that the .species

lived in places inconsistent with regular growth, such as

crevices of rocks. This, however, is mere conjecture, and,

indeed, it might well be a parasitic form.

Clistoconcha in sign is n. sp. PL YIII, figs. 9-9 c.

Testa parva, tenuis, forma irregularis, subglobosa, postice

brevissime rostrata, hians, antice clausa, albida, vix pellucida
;

valvas tenues, subaequales, extra irregulares, striis incrementi

tenuissimis sculpta?, stria arcuata, ab umbonibus ad marginem

ventralein radianti et rostrum prajscribente, instructiv, ad mar-

ginem ventralem conjuncta? ; umbones parvi, in medio stria

radianti bipartite'
;
pagina interna nitida, stria radianti con-

spicua bipartita ; cardo edentuliis; resilium obliquum })one

umbones, in fossa distincta situm ; cicatrix antica parva,

obscura, postica conspicua, profunda, irregulariter rotundata,

distincte circumscripta; linea pallii haud conspicua.

Longit. 4'75, alt. 425, diam, 3 mm.

Hab.—Tongaat, Natal (H. Burnup).

The exterior of these curious shells is so irregular that at

a casual glance they have not the appearance of bivalves at
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all. They vary considerably in size^ and yet the smallest

appears to be quite as adult as the lai'gest. Doubtless in

their young- condition the valves would not be united ven-

trally. The oblique suture-like line which bisects the valves

recalls the crack or fissure which is generally seen in speci-

mens of the genus Ana tin a.

EXPLANATION OF PF.ATES VJI and VIII,

Illustrating Mr. Edgar A. Smith's paper " On South African

Marine Mollusca, with Descriptions of New Species."

PLATE VII.

Fig. 1.—Leucotina natalensis n. sp.

Fig. 2.—Mangilia elizabetliae u. sp.

Fig. 3.—Clathurella westcotti n. sp.

Fig. 4.—Daphuella? ininuscula n. sp.

Figs. 5, 5 o—Marginella ingloria n. sp.

Fig. 6.—Columbella shepstonensis n. sp.

Fig. 7.—Coralliopliila fragosa n. sp.

Fig. 8.—^Trifora buriiuiji n. sp.

Figs. 9, 9 a.—Cerithiopsis ? peilei n. sp.

Figs. 10, 10 «.—Lippistes helicoides (GmeL).

Fig. 11.—Tiivritella natalensis ii. sp.

Fig. 12.—Rissoa farquliari n. sp.

Fig. 13.—Rissoa adjaceiis n. sp.

Figs. 14, 14 a.—Epitonium macvoniplialus n. sp.

Fig. 15.—Epitonium shepstonense n. sp.

Fig. 16.—Eulinia leptostoma n. sp.

Fig. 17.—Calliostoma crossleyas n. sp.

Figs. 18-18 b.—Cyclostrema pelliicida n. sp.

PLATE VIII.

Figs. 1, 1 a.—Haliotis (PadoUus) qneketti n. sp.

Figs. 2, 2 a.—Scissnrella jucunda n. sp.
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Fig. 3.—Schismope ciirinata (A. AcIudi.^).

Figs. 4, -i «.—Schismope insigiiis n. sp.

Figs, o, 5 «.— Splienia nataleiisis n. sp.

Figs. 6, 6 a.—Saxieava lirata n. sp.

Fig. 7.—Saxieava arenacea n. sp.

Figs. 8-8 «.—Xylotrya stutchlniryi {Soiverbii) ; Sh.—Style.

Figs. 9-9 c.—Clistoconcha insignis n. g. et. n. sp.
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On Some Nudibranchs from the Coast of Natal.

By

Sir Chai-lcs Eliot, K.C'.J^I.G.

A SMALL collection of Nudibranchs made by Mi\ Buniup in

Natal, and kindly submitted by liim to me for examination,

contains the following" five species

:

No. of
Name.

Marionia arbor esc ens

Discodoris coerulescens

Thordisa burnupi n. sp.

Chromodoris porcata
Chroinodoris carnea

specimens.

. 4 .

Previous records.

Amboina, Philippines,

East Equatorial

Africa, Red Sea.

Mauritius.

Mauritius.

Mauritius.

Another small collection made by him on the same coast

consisted of Chromodoris runcinata, Chr. annulata,

Chr. lineata, Chromodoridella mirabilis, and Hexa-
branchus adamsii (see Eliot in ' Proc. Mai. Soc.,' vi, 1905,

pp. 232-6). Thus of ten species from Natal eight belong- to

the Indo-Pacific fauna, and the two neAv species are not

incongruous with it. It would seem that in the southern

portion of the East African coast the Nudibranchs are much
the same as those found near the Equator, as well as on the

shores of Mauritius and Madagascar. Bergh's account of

the Opisthobranchiata of South Africa (in 'Trans. S. Afr.

Phil. Soc.,' xvii, 1907) confirms this to some extent, as the

collection which he examined included such Indo-Pacific forms

as Chromodoris, Doridopsis, Kalinga, Nembrotha,

VOL. 2, PART 2. 16
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and Me lib e, but it also contained another element represented

by Id alia, Staurodoris verrucosa, and several new

Dorids. But this collection appears to have been made at

the Cape, and on both the east and west sides of South Africa,

so that it probably represents more than one marine district.

Marionia arborescens Bergh.

Marionia arborescens Bergh, "Mai. TJnters.," in

' Semper's Eeisen,^ Heft xvii, 1890, pp. 891-4, PI. LXXXYIII,
figs. 31-39.

Four specimens ai-e preserved. The only note is " ? Den-

dronotus—Port Shepstone."

The largest specimen is 43 mm. long, and all have much
the same appearance. They are greenish yellow with spots

of bright white or light yellow. These spots are especially

numerous on the back and are raised, the larger ones forming

flat tubercles. There are eleven branchial tufts on either

side of the back. The oral veil bears eight simple processes

and two grooved tentacles.

The internal organs are as usual in the species. The
formula of the radula is about 58 x 27 + 1 + 1 + 1 + 27 in

the middle rows. The stomach plates are yellow.

Discodoris coerulescens (?) juv^ Bergh.

Discodoris coerulescens Bergh, "Mai. Unters.," in

'Semper's Reisen,^ Heft xvi, 2, pp. 805-7, PI. LXXXIII,
figs. 6-12.

The notes on the living animal are as follows :
" Measure-

ments 12 X 3 mm. The dorsal surface is rough and whitish,

mottled with irregular darker blotches composed of black

lines of irregular length, thickness, and direction. Foot

almost white."

The preserved specimen is much as described. The back

is roughly granulated. The foot is grooved in front, but not

notched. The oral tentacles are die-itate. The labial arnia-
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tare is not much developed. It consists of two small hatchet-

shaped plates composed of greyish rods. The formula of the

radula is 21 x 25 . . 25. The teeth are hamate^ not denti-

culate, and rather large. The two to three outermost teeth

are erect and thin.

This is an immature Discodoris, perhaps D. cdbru-

lescens.

Thordisa burn u pi n. sp.

The notes on the living animal are as follows: "No
measurements taken. Dorsal surface orange, closely sprinkled

with lighter orange or yellow spots and with a light area

between the tentacles (i.e. rhinophores) and around the

branchial pocket. The Avhole dorsal surface except these areas

plentifully covered Avith black-pointed bristles.^ Tentacles

(i.e. rhinophores) white, with a branched reddish-brown

line on the inner side of each. Foot yellow with black spots

round the upper side of it.^'

The preserved specimen is 15*5 mm. long and 8 mm. broad.

It is coloured much as described, but the large rhinophores

appear to be entirely black. On a closer examination it is

seen that the perfoliations are black but divided by a fine

longitudinal white line both in front and behind. The pockets

of the rhinophores and branchias are slightly raised and
round. The branchiae ai'e five, not large, greyish and veined

with black. The whole dorsal surface is villous, as if it were

covered with short wavy hair. The foot is grooved and

notched, the upper lamina being developed into rather large

lappets. The oral tentacles are white, thin and finger-

shaped.

There is no trace of a labial armature. The radula consists

of twenty rows, which in the widest part have a formula of

3 + 17 . . 17 + 3. The teeth near the rhachis are of the

ordinary hamate shape and rather large, but towards the end

' The preserved specimen suggests that this phrase is not quite

correct. Only some of the bristles are black ; most are yellow.
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of the row they become more erect and less hooked. The

three outermost are erect and bear on the apex a group of

hair-like denticles resembling a brush. The intestines are

soft and decayed, but no trace of armature was found on the

genitalia.

This animal seems to be a true Thordisa, and one would

expect it to prove identical with some of the species already

described as Th. macnligera, Th. maculosa,^ and Th.
punctulif era.'' But they do not entirely agree with it in

external characters, and they differ decidedly in the radula,

which in the present species is unusually narrow. The animal

must therefore be provisionally recognised as sp. no v., but it

has points of resemblance to the Doris setosa^ of Pease and

the Doris ari]iona of Kelaart, two forms which ai-e imper-

fectly described but could be probably identified with living

animals. The soft hair-like texture of the present species is

very noticeable.

Chromodoris porcata Bergh.

Chromodoris porcata Bergli, "Mai. Unters." in

' Semper's Reisen/ Heft xvi, 2, pp. 831-3, Pi. LXXXII,
figs. 1-8.

The notes on the living animal are as follows : "21 x 7

mm. Dorsal surface whitish, irregularly mottled with

yellowish brown ; a few irregular plum-coloured blotches

all round near the edge of the mantle. Tentacles (i.e.

rhinophores) brown with white thread-like rings, depressed

behind, where they are connected by one longitudinal white

line. Branchiae white ; under surface white."

The liver is of a bright plum colour in the preserved

specimen and visible through the lower integuments. The

branchiae are eight and simply pinnate. White lines are still

visible on them and on the rhinophores. Globular glands are

' Bergli, ' Siboga Exped. Opisthob.,' pp. 123-4 (1905).

2 Bergh, ' Trans. Soiitli Afr. PhiL Soc.,' voL xvii, pp. 50-52 (1907).

^ But it is equally probable that D.setosa is Ken trodor is

labialis. See Eliot, ' Journ. Linn. Soc. ZooL," xxxi, 1908, pp. 112-13.
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visible in the mantle margin, but they are situated inside the

integuments, and project only slightly or not at all.

The labial armature is large and forms a nearly complete

circle. It is composed of large well-made bifid hooks. The

radula consists of fifty-five rows containing* forty to forty-five

teeth on either side of the rhachis, which bears triangular

thickenings. The teeth are tall and erect and bear six to eight

strong denticles. The innermost teeth have also at least three

denticles on the inner side.

This appears to be Bergh's Chr. porcata from Mauri-

tius. The coloration is the same in essentials and the

buccal parts and mantle margin agree with his description.

Chromodoris carnt^t Bergh.

Chr. came a Bergh, " Mai. Unters." in ' Semper's Eeisen/

Heft xvi, 2, pp. 836-7, Pi. LXXXIII, figs. 20-29.

The notes on the living animal are as follows :
'^ 14 x 2i

mm. Dorsal surface whitish with a few interrupted pure

white longitudinal lines; tentacles (i.e. rhinophores) whitish

with orange thread-like revolving line ; head, point of tail,

and branchias whitish, ornamented Avith branched orange

lines : mantle bordered with an occasionally interrupted band

of plum colour, turning white at extreme edges ; dorsal

surface sparsely and irregularly spotted with crimson and

orange ; under surface white."

In the preserved specimen the mantle is narrow at the sides

but expanded over the head. The foot is expanded in front.

The labial armature is greyish -yellow and much as described

by Bergh. The elements are mace-like in shape. The radula

is also as described by Bergh. The formula is about

50 X 30 . . 30. The majority of the teeth are bifid with

four to five small denticles under the bifurcation.

This appears to be a pale variety of Bergh's Chr. carnea
recorded from Mauritius.
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The Discovery of Fish-Remains in the Ecca
Shales, near Ladysmith.

By

F. H. Hatcli, Ph.D., F.G.S.

DuKiNG an examination of an occurrence of mineral phos-

phate on the Townlands of Ladysmith for my report to the

Government of Natal,^ I collected several specimens of

phosphate nodules at Intombi Camp^ which on being- broken

open were found to contain scales of fish and fragments of

bone which have been determined as Labyrinthodont. This

discovery appeared to me to be of importauce, since hitherto

the Ecca Shales had proved remarkably barren of fossils, and

on my return to England I handed the specimens to Dr.

Smith Woodward for determination. His report on the fish-

scales,, as well as one by Mr. E. A. Newell Arber on some

fragments of fossil-wood, are appended. Specimens of the

nodules containing fish-scales are exhibited in the collection

presented by me to the Natal Museum (see specimen No. 520).

Fossil remains are found only rarely in the phosphate

nodules; usually all trace of organisms has disappeared, and

the tri-calcium phosphate is present as an amorphous mineral.

The phosphate nodules may, in fact, be compared in point of

origin to the flint nodules of the English Chalk formation,

where the silica of the flints was in the first place derived

fi'om the hard siliceous part of organisms, such as diatoms,

sponges, etc.

' ' Report on the Mines and Mineral Resources of Natal (other than

Coal),' by F. H. Hatch, London, 1910, p. 102.
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The phosphate nodules occur both as isolated bodies in the

shales and as portions of nodular layers. A considerable

amount of phosphatic material is also found in the form of

hard seams, in which no nodular structure is developed. In

this case the tri-calcium phosphate appears to have been

removed in solution from the original skeletal remains which

contained it, and distributed more or less uniformly over

considerable areas. This explains why the phosphatic seams

(''reefs") are found to be poorer in phosphate than the

nodules.

The beds in which the phosphates occur are the well-known

black, fine-grained, laminated shales of the Ecca Series, and

the loose fragmentary material into which the shales Aveather

forms a very characteristic and rather sterile-looking land-

scape. In Natal the Ecca Shales, which overlie the Dwyka
conglomerate conformably, are of great thickness (about

1000 feet near Pietermaritzburg) . The horizon on which

the phosphates occur is near the top of the series, i.e. a

little below the point where the shales commence to pass

into the arenaceous beds ("Ecca Sandstone"), which carry

the coal measures of Natal.

^

' I follow Anderson in classifying the Natal coal measures as Ecca
rather than as Beaufort. There is complete conformity from the Ecca
to the Beaufort, and it is immaterial whether the division between the

Ecca and the Beaufort be drawn alcove or below the coal measures.
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Note on Palaeoniscid Fish-scales from the Ecca
Shales, near Ladysmith.

A. Smith Woodward, LL.D., F.K.S.,

Of the Britisli Museum.

With Plate IX.

The ganoid scales from the Ecca Shales of Intombi Camp,

handed to me for description by Dr. F. H. Hatch, are scattered

througrh a hard nodule, but some of them still remain in small

groups in their original relative position, and all probably

belong- to one individual fish. Their outlines are for the most

part distinct, but theii" bony tissue is so thick that nearly all

are much splintered, and it is difficult to determine the

character of their external surface. They are rhombic in

shape, with nearly straight upper and lower borders in their

exposed portion, and their most conspicuous feature is the

deep pectination or digitation of their hinder border. They

are united by a large peg-and-socket articulation which is

sometimes very prominent; but, as shown in fig. 1, this arti-

culation is not strengthened by any vertical ridge or thicken-

ing on the inner face. The extent of their overlap is uncertain,

though the shape of the ventral scales suggests that it was

considerable. The outer exposed face can only be observed

in impressions, which may be partly obscured by concentric

growth-lines, which did not originally form surface-markings.

The upper and lower thirds of each scale, however, seem to

have been ornamented by regular, antero-posteriorly directed

ridges, which are finer and more numerous than the hinder

pectinations, and are sometimes striated ; while the middle
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third is ornamented by still finer ridges, which are concentric

and bend sharply downwards in the postei'O-superior portion

(figs. 2, 5). The principal flank-scales (fig. 3) seena to have

been about as wide as deep in their exposed portion, and the

number of their pectinations vax'ies from six to twelve. These

pectinations are longest in the upper part of each scale and

gradually shorten towards its lower border (figs. 4, 5) . In an

imperfectly preserved oblong scale (fig. G)^ presumably from

the tail, they are comparatively small and delicate, eight .in

number. In some of the small ventral and dorsal scales (fig.

7) the pectinations are relatively large and only four or five

in number. Many of the larger oblong dorsal and ventral

scales have the antero-superior angle much produced, and the

peg-and-socket articulation especially large (fig. 1).

With the scales are associated other fragments of the fish,

but all are unsatisfactory. A few anterior fin-rays (fig. 8)

may be compared with the basal part of the pectoral fin in

Acrolepis.

Coarsely pectinated scales, nnicli resembling those from

Intombi Camp, have already been discovered in the Karoo

Formation of Cape Colony/ and in the Permo-Carboniferous

of Rhodesia- and Nyassaland.-' Of these, the scales from

Rhodesia are most nearly similar to the Xatal specimens now
described ; and as the former are definitely proved to belong

to the Palteoniscid Acrolepis, the latter may also be ascribed

to the same genus. The Rhodesian and Natal scales appear^

indeed, to be almost identical in ornament and pectination,

only differing a little in shape. In most of the scales of the

Rhodesian Acrolepis molyneuxi (fig. 9) the upper and

lower borders are sigmoidally bent, while in the new scales

they are gently curved or nearly straight. The scales from
' Acrolepis (?) digitata ^. S. Woodward, ' Catal. Foss. Fishes Brit.

Mus.; pt. ii (1891), p. 508, PI. xv, fig. 4.

- Acrolepis molyneuxi J.. S. Woodivard, ' Quart. Jouru. Geol. Soc,'

vol. lix (1903), p. 285, PI. xx.

•* Colobodus africanus R. H. Traqaair, ' Quart. Journ. Geol.

Soc'vol. lxvi(1910), p. 249,P1. XIX,figs. 1-5; Acrolepis (?) africana

E. If. Traqiuiir, in H. Drnmmond, 'Tropical Africa' (1888), p. 194.
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Intombi Camp may therefore represent a hitherto unknown

species of Acrolepis, but it is desirable to await the discovery

of more satisfactory specimens before assigning to the fish a

specific name.

It may be added that with these fish-scales were found

fragments of a Labyrinthodont jaw and a piece of fossilised

wood; and on the latter a report has been prepared by Mr.

E. A. Newell Arber.

EXPLANATION OF PLATE IX,

Illustrating Dr. A, Smith Woodward's " Note on Pala^oniscid

Fish-scales from the Ecca Shales/near Ladysmith."

Fig. 1.—Imier view of scale showing peg-and-socket articulation.

Fig. 2.— Scale showing structure and ornament, outer view.

Fig. 2a.—The same. X 2.

Fig. 3.—Group of flank-scales, broken, outer view.

Fig. 4.—Flank-scale, inner view, showing socket for peg.

Fig. 5.—Scale showing structure and ornament, outer view.

Fig. 5a.—The same. X 2.

Fig. 6.—Caudal scale.

Fig. 7.—Yentral or dorsal scales.

Fig. 8.—Base of anterior pectoral fin-rays.

Fig. 9.—Flank-scales of Acrolejiis molyneuxi from the Permo-

Carbonifeioiis, Sengwe Coalfield, Rhodesia (Brit. Mus., no. P. 9840).

Unless otherwise stated, the figures are of the natural size.
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A Note on a Fossil Wood from Intombi Camp,
Ladysmith.

By
E. A. Newell Arber, Ifl.A., FX.S., F.O.S.

The sections of a fossil wood found at Intombi Camp,
Ladysmith, and forwarded to me for examination by Dr.

Hatch, appear to agree in general structure with the species of

Dadoxylon, associated with the Glossopteris Flora in many
regions of Gondwanaland.i The preservation is, hoAvever,

imperfect, and it would therefore be unwise to attempt a

specific determination on the present material.

This Gymnospermous wood has the following features.

The xylem is alone present. It consists of centrifugally

developed tracheides, rather small in size and rectangular in

section. The annular rings of growth are Avell marked, but

in some cases irregular, the successive zones varying con-

siderably in breadth. The tracheides bear on their radial

walls a single series of bordered pits. Occasionally the pits

are biseriate. The medullary rays are numerous, often of

considerable height, but, as a rule, uniseriate. The ray cells

communicate with the tracheides by large oval, somewhat
oblique, simple pits. No gum-canals or resin-cells Avere

observed.

This specimen differs from Dadoxylon australe Arher,^

in the fact that the bordered pits are uniseriate or at the most

biseriate. In D. australe ArJier, the pits are usually multi-

seriate or croAvded, though not infrequently uni- or bi-

seriate. The difference is thus not important, and, pending

the discovery of better-preserved specimens, the Ladysmith
Avood may be proA'isionally termed Dadoxylon sp.

' Ai-ber, "Monogr. Glossopteris Flora," 'Brit. Mus. Catal.,' 1905,

pp. 190-204.

2 Arber, ibid., p. 191, text-figs. 40-43.
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On a Black, Hairless Duiker and Dog, and a
Bulldog-Headed Calf.

By

Ernest Warren, D.Sc.Ixond.

With Plates X—XIII, and Text-fignre.

The abnormalities about to be described are striking

examples of those curious sports or large variations which

occur in a spontaneous manner, and to which we are at

present quite vinable to assign any definite cause. In all

three cases the same abnormality occurred more than once,

and the fact of this recurrence adds considerably to the

interest of the observations.

In June, 1910, Mr. Alick P. Martens, who resides on his

farm at Table ^lountain some ten miles from Pietermaritzburg,

brought to the Museum an eviscerated specimen of a rather

small, but apparently mature, male duiker [Cephalophus

grimrai (Linn.)']. It was remarkable in the skin being black,

and mostly devoid of hair. Normally the skin of the common

duiker is white, and the hair is speckled yellow and brown,

but there is considerable variation in the general colour of

the coat.

The black specimen was born of parents that lived in an

enclosure on the farm, and it seemed quite healthy, and was

supposed to have been killed by a dog. The next offspring

produced by the same parents had also a black skin and was

a male, but there was considerably more hair than in the

first case. The animal appeared delicate, and lived only

twelve months, dying, so it was assumed, of sun-stroke. The

ewe by the same ram then produced a normal offspring.
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About nine months afterwards she was unfortunately killed

by a blesbuck, and on being opened a female foetus of about

seven months (the full period being eight months) was found.

It was black on its back and sides, but white ventrally,

and there was very little hair on it.

Mr. ^lartens had kept a careful diary of his breeding

operations, and it will be of value to place some of the facts

on record.

The enclosure in which the duikers were kept Avas made of

200 yards of wire-netting some six feet in height. One side

was planted with trees, and the other with grass; and little

shelters were erected for protection duiing night, and against

violent storms. The animals were provided every evening

with a bucket of crushed mealies, of which they were very

fond, and also with a large bundle of green herbage, lucerne,

etc. In this enclosure there were kept one male and seven

female duikers, one female oribi, and one male steenbok. Quite

recently a couple of blesbok were included. The male duiker

was exceedingly tame, and was often allowed outside the

enclosure, and ran about the farm.

This ram was caught in the Avild in June, 1900, when about

two months old, and has always been in good health. The

ewe that produced the black young by the above ram was

born in April, 1903. The parentage of this ewe is recorded

as follows :
" The female w^as caught in the wild about eight

miles from the farm in May, 1899, when about one week old.

She died in 1904. The male was caught in the near vicinity

of the farm in September, 1898, when about three months

old, and was set free in 1904." We thus see there was

apparently no blood-relationship between the parents of the

abnormal offspring.

At the time of the birth of the fifth and sixth offspring, I

am informed that there was absolutely no difference in the

environment, food, etc., and that other ewes were then

producing quite normal young. The parentage was the same

in all cases, since there was only one ram in the herd.

The following table gives a complete list of the offspring

:
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It will thus be seen that all the measurements, with the

exception of those of the horns and hoofs, are considerably

smaller in the black duiker than in a normal specimen. The

measurements of the normal ram were made on a mounted

specimen; but as they are in substantial agreement with those

given by W. L. Sclatcr for the common duiker (' Mammals
of South Africa/ vol. i, p. 159) they may probably be regarded

as roughly accurate.

The abnormal ram appears to be proportionally shorter .in

the head and neck than in the body-length, since the diiference

in body-measurement in the abnormal and normal rams is only

three inches, while the difference in the total length is over

six inches. Omitting the length of the horns and hoofs, and

comparing the remaining measurements, the abnormal duiker

may be said to be about four-fifths the size of a typical ram.

In addition to the dwarf condition we find abnormality

in the skin, hair, hoofs and horns.

The skin was deeply pigmented throughout, and was of a

nearly uniform black, both ventrally and dorsally. In no

sense was the skin diseased ; it appeared, in fact, to be per-

fectly healthy.

At no time of life was the skin provided v/ith the ordinary

coating of hair. A few scattered hairs occur on the sides of

the body and on the legs, with a distribution of two or three

to the square inch ; while along the back and on the face,

forehead, outside of the thighs, and tail the hair is rather more

plentiful. The coloration of the hair is perfectly normal

;

thus, in those places where in the ordinary animal the

hair is black, such as between the horns and on the iniddle

line of the tail, there the few scattered hairs are also black.

On the sides of the body and head the hairs are typical in

having the terminal third white, followed by a black or brown

band. On the ventral surface the few hairs that do occur aro

white as in the normal animal. The hairs are of normal

length.

The hoofs also exhibit abnormality. Those of the hind

limb are as large as those of a full-sized duiker, while those
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of the fore-limb ai^e remarkable, in that the outer hoof of each

foot had curved upwards and grown into about a quarter of

a circle with a chord of nearly three inches. The inner hoof

of each fore-limb is normal. The formation of such abnormal

hoofs is known in sheep, oxen, etc., and has been attributed

in certain cases to damp ground and the absence of wear under

artificial conditions. In the present case, however, the con-

ditions were as nearly natural as possible ; also, the other

duikers kept under the same conditions did not exhibit the

peculiarity ; and further, the character developed symmetri-

cally, and only in the outer hoofs of the fore-limbs.

There was an obvious tendeucy for pronounced growth of

hoofs, as those of the fetlocks are larger than usual.

Correlated with the unusual development of hoofs, the horns

are abnormal. The right horn measures 5'5 in. in length.

Roland Ward gives 5*5 in. as the record, and it should be

remembered that the present animal is four-fifths smaller than

an ordinary duiker. Tlie usual length is about 3|- in. The

horn is smoother than a typical one ; one or two rings are

only faintly marked towards the base, and the longitudinal

striation, which is strongly marked in the normal horn, is here

but slightly developed. The circumference of the horn at the

base was a little less than normal.

The distal third of the left horn is bent backwards, as if

through injury in early life.

We thus see that in the epidermal organs, the skin, hair,

hoofs and horns, this animal was strikingly abnormal.

In the sixth offspring of the same parentage, which lived

only twelve months, and was supposed to die of sunstroke and

not of any obvious disease or accident, quite similar abnor-

malities were present ; but they were not quite so strongly

marked. The skin was black, but perhaps a little paler on

the ventral sui'face. Hair was much more abundant than in

the above described ram.

The unborn ewe of about seven months presented a pig-

mented skin on the dorsal surface of the body and head, and

also on the sides ; while the ventral surface was not pig-
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iiiented. Hair was present in only very small amount, it was

thicker on the top of the head than elsewhere.

From this account we see that tlie abnormal black young

arose in Avliat appears to be a purely spontaneous manner.

The parentage was the same in all cases, and the first four

oifspring were quite normal, the fifth and sixth were

abnormal, the seventh normal, and the eighth and last also

abnormal, but in a somewhat lesser degree. Whatever the

causes may be that produced the variation they would seem- to

have acted through the female, since the offspring of the ram

with other ewes at the same time and with the same environ-

ment have all been perfectly normal. We have already noted

that there was no blood-relationship between the parents.

A somewhat similar abnormality occurs among the Chil-

lingham or park cattle Avhich appear to be the nearest repre-

sentatives to the now extinct European wild ox or aurochs.

These park cattle are white, and according to E. Lydekker,^

"they usually have the muzzle and the inside of the ears

reddish.^'

In a popular ai'ticle by E. M. Harting in the ' Queen ' news-

paper, January 29th, 1910, it is stated that a calf of the white

park breed has recently been born in the London Zoological

Gardens, and the author says :
" The interesting point about the

calf is that it is white like the parents. Two calves from this

cow were white, then three black ones were born in successive

years, and these are now followed by a white one," and

further ". . . the occasional occurrence of black calves

has long been known in cei'tain herds of park cattle, notably

at Vaynor."

It is not stated whether the skin was in any way pigmented,

or whether the hair was normal or scanty in amount.

In an ordinary black and white ox the epidermis in the

regions covered with black hair tends to be slightly pigmented,

while such pigmentation is absent in the portions provided

with white hair.

In the case of the abnormal black duiker the small quantity

' R. Lydekker, * Wild Oxen, SlieeiJ and Goats,' London, 1898.
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of hair that was present was normal in colour, and the black

pigment was mostly confined to the epidermis.

From the point of view of the development, origin and

function of the pigment there is probably little difference

whether it is mostly passed into the hair to form a black

pelage, or retained in the epidermis to form a black skin.

A quite similar condition was noticed in a specimen of the

Indian water buffalo (Bos bub a lis Linn.). A cow imported

into ISTatal from India for breeding purposes was observed to

be nearly hairless, except on the head and face, and the skin

was deeply pigmented. It is usual in this species for the

hair-covering to become very thin in adult life. I have had

no opportunity to examine other specimens, but it is possible

that as an animal increases in age and the hair becomes

scanty, so the skin itself becomes more pigmented.

It will be of interest to supplement this account with a

description of another example of the sudden production of

hairless black offspring. It is the case of a black hairless

fox-terrier which was one of a litter of six or seven, the

remainder being quite normal.

The dog is a healthy and intelligent animal, and is owned

by Miss Margaret L. Murchie of Durban, to whom I am

greatly indebted for the following details of his life-history.

The mother was an ordinary black and white fox-terrier

with a black or tan patch on the head, and one in front of

each shoulder, and was obtained in Zululand as a pup

(PL XI, fig. 1). She was attached to a regiment at the

time of the birth of the pups. The litter was born in Dundee,

Natal, about Christmas, 1900. The male parent was unknown

;

but it was certainly not a hairless dog, as such would have

been noticed and commented on in a limited community like

that of a very small town.

The bitch was about twelve months old, and the litter was

her first. She was afterwards lost when out with a patrol

party of the regiment.

Of the six or seven pups the normal ones were black and

white, and quite similar to the mother. The abnormal pup
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was a male ; it was nearly uuiforni blacky except for a white

patch with two black spots on the chest (see PI. XI^ fig, 1),

and almost completely hairless.

The adult dog (PL XI^ fig. 2) has a certain amount of hair

on the head over an area extending from between the ears to

the nostrils ; also^ a few hairs on the tail and on the feet. It

is stated that there are no hairs at all on the body^ except a

solitary one on a wart. The individual hairs are blacky tan,

or variegated. The variegated hairs are black and tan,

the lower third being tan and the rest black, except that

sometimes the tip is also coloured brown. It is further

remarked that the hair on the feet has lately become grey.

Originally there appeared to be no differentiation in the

colour of the hair in different parts of the body, while in

the case of the hairless duiker such a differentiation did

occur. The dog is now nearly ten years old, and measures

twenty-five inches from the tip of the nose to the root of the

tail, and stands thirteen inches at the shoulder. He has a

strong constitution, and has always been healthy. His habits

are normal, except that he is particularly intelligent, as is

shown by the following incident : The troopers were ac-

customed to give the animal beer, for which he developed

a liking, and on one occasion, after taking too large a quantity,

he became more than ordinarily inebriated and ill, and ever

since then he has refused to touch the offending liquid.

Another point of considerable importance in this interesting

case is the fact that the hairless condition is an inheritable

character.

The dog was paired with a pure white terrier, and a litter

of four was produced. Two were white, a male and female,

with ordinary hair like that of the mother, and two were
hairless. The skin of the abnormal hairless pups was white

at first, but it gradually became mottled with black; they

were male and female, and grew very slowly. The male

when a year old had a height of only about eight inches at

the shoulder, and the female about six inches. It is unfor-

tunate that subsequently these animals were destroyed, as
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they were not very healthy. It would have been very

interesting to have ascertained if the formation of pigment in

the skin would have continued until the animals had become
completely black like the father. In this connection it should

be remembered that the father when a pup possessed a white

patch on the skin of the chest, as can be seen in the photo-

graph already referred to, and this patch became pigmented

as the animal grew up.

William Bateson^ gives some interesting cases of the

hairless condition. Examples of naked mice (Mus mus-
culus) and shrew (So rex) are mentioned, and these were not

albinos, although there was no general pigmentation of the

skin. The author further states : "Naked horses have often

been exhibited. Such a horse caught in a semi-feral herd in

Queensland was described by I'egetmeier. The skin was

black and like india-rubber."

With reference to hairless dogs. Belt- remarks that they

are to be met with in Central America, and "that they are of

a shiny dark colour, and are quite without hair, excepting a

little on the face and on the top of the tail. Both in Peru

and Mexico this variety was fouud by the Spanish con-

querors." The hairless dogs of China have apparently been

common from very early times. Although this race of hairless

dogs is common in Peru, yet it does not appear to have been

artificially preserved. Consequently it would seem that either

the race is more or less sterile when crossed with ordinary

hairy dogs, or the character is inherited with great intensity,

and is an example of a character like eye-colour which does

not readily mix in sexual reproduction.

In this connection it is of much interest to note that some

of the offspring of the hairless fox-terrier above described

were hairless, while the remainder of the litter were com-

pletely normal. There is thus distinct evidence that the

" hairless " and hairy characters do not as a matter of fact

' W. Bateson, ' Materials for the Study of Variation,' London, 1894,

p. 56.

- T. Belt, ' Tlie Naturalist in Nicaragua,' London, 1874, p. 205.
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readily mingle, for if tliey did the oifspring should all have

been thinly covered with hair.

The next abnormality to be described is more of the nature

of a monstrosity than of a so-called mutation ; but, neverthe-

less, it exhibits certain characters of considerable interest.

On the farm of Mr. W. J. Christy at Scotsville, near Pieter-

maritzburg, the cattle have been compulsorily confined owing

to the prevalence of East Coast fever ; but they are exercised

twice daily, and are living under healthy conditions. On
June 26th, 1910, a half-bred short-horn cow crossed by a

Kerry bull produced a remarkable calf of the bulldog-headed

type.

The calf was a male of seven months (PI. XII, fig. I)
;

but it measured only about 22 in. in total length and 27 in. in

circumference ai'ound the middle of the body. The body was

cylindrical in shape ; and the legs, ending in little hoofs, were

only 3h in. in length and were too short to reach the ground.

The circumference of the head measured over the forehead

and under the chin was 21-i in.

An abnormal growth forming a kind of tumour, and

projecting backwards some 4i in., occurred between the

scrotum and the anus.

The upper lip or margin of the mouth was deeply cleft

(Fl. XII, fig. 2), and there was obviously a great shortening

of the upper jaw and snout. The lower jaw and lip projected

forwards about If in. beyond the upper jaw. The tongue

protruded, and it was apparently not possible for the animal

to close its mouth. The neck was exceedingly short and not

separable from the trunk. The hair was short, and the general

colour was black with irregular white areas. The tail

measured about 4i in. A penis and a pair of small scrotal

sacs were present just in front of the tumour above men-

tioned.

The limbs were only a few inches in length, and they

exhibited no obvious joints or divisions save the presence of

hoofs.
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The veterinary attendant states that at the time of birth

the offspring was alive, but that owing to the birth being a

difficult one it was killed before it could be extracted.

A few days later another cow crossed by the same bull and

in the same stable produced a six-months calf which extern-

ally was practically identical with the one above described.

It was also a male, and possessed a similar abnormal tumour-

like swelling at the perina^um. In the case of the first calf

the viscera were unfortunately removed and thrown away, but

the remainder of the body was handed to the Museum. In

the second calf the viscera were also removed, but they were

subsequently sent to the Museum in brine. The rest of the

body was inspected and seen to be externally quite similar to

the first calf, but it had been disposed of, and was not further

available for anatomical purposes.

Viscera of the Second Calf.

The stomach was simple, like that of a horse or pig, and

not like that of a ruminating ungulate. It was placed trans-

versely across the body, and measured about Sh in. from right

to left, and 2j in. from before backwards. Internally it was

quite undivided, but possessed prominent longitudinal ridges.

The distinction between a smooth cardiac portion and a

ridged pyloric portion, seen in the horse, was not well marked.

The proximal limb of the duodenum was about 7 in. in length

and f in. in breadth. The small intestine was much convoluted,

and possessed a total length of about 5 ft. The small intestine

was separated from the lai'ge intestine by a prominent ridge

forming a projecting ring. The ctecum communicated with

the large intestine by an aperture which occurred immediately

below the projecting ring [Text-fig. (1, 2.)].

The csecuni was short and spirally coiled, and was attached

by its outer surface to the small ixitestine. It was smooth,

and in shape and position resembled the caecum of a dog

rather than that of an ox. Only a portion of the colon

remained in the specimen ; it was smooth, with no longitudinal

bands of muscle.
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'J'he liver was divided into tlie typical mammalian lol)es, and
thus was more like the liver of the hog- than that of ;in ox.

A falciform ligament divided the liver into right and left

divisions. A small left central, a larger left lateral [Sh in. in

length and 2^ in. in width) and a Spigelian loLe occurred on

the left side. On the right side the right central lobe was
deeply cleft posteriorly for the reception of a well-developed

1 and 2. Junction of caecum, large intestine and small intestine.

3. Horizontal section of kidney. Natnral size. c. CseciTni.

c. Cortex, c.v. Capillary vessel. L.i. Large intestine, m. Medul-
lary portion, p. Pelvis of kidney, r.a. Renal artery, s.l.

Small intestine, u. Ureter.

gnll-bladder, then a right lateral was present, and also a

caudate fitting over the anterior surface of the kidney.

A bile-duct passed from the gall-bladder, and opened into

the top of the duodenum about H in, below the pylorus.

A pancreas was present as a narrow strip of gland running

aloug the proximal limb of the duodenum. A pancreatic duct

could not be found.

The spleen was suspended by the great omentum, and was

not in contact with the stomach as it is in the case of the ox.

It measured about 4| in. in length by Ijin. in width, and was
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of elongated shape and broader at the inner end. The great

omentum was loaded with narrow bands of fat.

The kidneys were placed norinally, the right being at a

slightly higher level than the left, and covered anteriorly by

the caudate lobe of the liver. The kidneys, measuring 1| in. by

If in., were perfectly smooth in outline like those of a dog,

and internally the pelvis was not divided up by lobes of

medullary substance or pyramids [Text-fig. (3)].

The heart appeared quite normal in structure. The lungs

were also normal, consisting of four lobes on the right and

three on the left.

Skeleton of the First Calf.

The skull exhibited great modification. The pre-maxilla3

were short, and the nasals were very greatly reduced, being

represented by small, somewhat rounded bones (PL XIII, fig.

1). The mandibles projected nearly two inches in front of

the end of the pre-maxillte, and could not bite on them. The

frontals were relatively large and very convex, thus causing

the cranial cavity to be globular.

A true palate was completely absent, there l)eing no

palatal portions of the maxillas and palatines. A median,

well-developed vomer was present. On account of there

being no palate the nostrils opened direct into the cavity of

the mouth (PI. XII, fig. 3, i.n.), and the maxillo-turbinals

(m.t.) and ethmo-turbinals (e.t.) formed the roof of the front

portion of the mouth. Mesethmoid, presphenoid, and basi-

sphenoid could be distinguished. The periotics extended

internally to the middle of the floor of the skull, and

there they took the place of basioccipital. The exoccipitals

showed no condyles, and the foramen magnum was placed

somewhat out of the middle line. The tympanic bulla and

auditory meatus were flattened. A stylo-tympanic process

(6'. p.), and a paroccipital process {j)-}^-) of the exoccipital can

be seen in PI. XIII, figs. 3 and 4.

The hyoid was represented by a short stylo-hyal, which
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was attached to the skull immediately below the paroccipital

process.

The vertebral column was very monstrous. Some eight

thoracic vertebrse were fused together, and all the remaining

vertebra3 were ver}^ asymmetrical in shape and irregularly

placed. The ribs w^ere flattened and not normally curved.

The right and left pectoral girdles were quite similar to

each other, and were of abnormal shape. The scapula

appeared to consist chiefly of "spine" (PI. XII, figs. 5-8),

and bore a superficial resemblance to the scapula of Mono-
tremes. The anterior and posterior borders of a typical

scapula were scarcely represented. The surface in contact

with the ribs may be regarded as an expansion of the lower

portion of the spine, since the edges of the surface were

confluent with the subscapular margin of the spine (fig. 8).

The pelvic girdle consisted of an abnormally short ilium

with curiously lobed dorsal edges (figs. 9 and 10); the ischium

was large, and the pubis small. The symphysis was short,

and was formed both from ischium and pubis. The acetabulum

was an irregular depression formed by the three bones, and

an obturator foramen occurred below.

The skeleton of the limbs consisted of some short, disc-like

bones separated by thick ligamentous masses. The bones

could not be satisfactorily homologised with the typical bones

of a mammalian limb.

Taken altogether, if we omit the obvious monstrosities and

deformities, the viscera and skeleton exhibit characters of a

more generalised type than that of an ox. William Bateson^

has collected some material and facts which it may be of

interest and value to here recall. He says, " Among domestic

animals of many kinds races are known in which the bones of

the face do not grow to their full size, while the bones of the

jaw are, or may be, of normal proportions.

" Familiar examples of this are the bulldog, the pug, the

Japanese pug, the Niata cattle of Lu Plata, some short-faced

breeds of pigs, and others. In the case of these domestic

' Ibid., p. 57.
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animals the part which selection has taken in their production

is unknown, and tlie magnitude of the original variations

cannot be ascertained."

Prof. Bateson is inclined to think that from the first the

variation leading to the short-faced condition was definite

and striking.

Short-faced or bulldog-headed fishes are comparatively

common, and this variation or " sport " has been noticed in

several different species. In the case of the trout there even

seems to be a local race of short-faced individuals in Lochdow,

near Pitmain, Inverness-shire.

In the bulldog-headed carp (Cyprinus carpis) the face

ends more or less abruptly in front of the eyes, while the

toothed lower jaw projects forwards. Quite similar variations

have been noticed in the chub, minnow, mullet, pike, salmon,

and trout.

Although the specimens of the bulldog-headed calves

above described can only be regarded as monstrosities, yet

they are of interest in disclosiug the possibilities of variation

in a living organism.

The causes which lead to such a variation are, of course,

very obscure ; but in the present case hereditary influences

had to be carefully considered, as it was improbable that the

direct action of the environment would have such a profound

effect on the offspring, especially since many quite normal

calves were, and are being, born under the same conditions.

Mr. Christy has been good enough to supply me with

details of the ancestry of the abnormal offspring.

Some eighteen years ngo a bull and cow, which were not

related to each other, were imported from the Cape. They

were hornless, and were of a breed resulting from a cross

between the Friesland and Kerry. The cow had a markedly

wrinkled brow and rather broad snout.

The result of this union Avas a bull owned by Mr. Campbell.

This bull was subsequently mated with another imported Cape

cow, which was a Dexta Kerry with nohoims. There resulted

a Kerry bull^ which was acquired by Mr. Christy. The bull
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had no liorns, lie was exceedingly ugly, and had a broad,

much wrinkled forehead, and a rather short snout.

This Kerry bull was mated with an ordinary local cow (a

cross between a Friesland and Africander ox) with short

horns, and there I'esulted a hornless cow (No. 1). Subse-

quently the Kerry bull was mated Avith a Friesland cow with

short horns, and a bull (No. 1) was produced with short horns.

Cow No. 1 and bull No. 1, who were consequently half-

brother and sister, were mated, and the offspring produced,

which was the first of the cow, was abnormal, and approached

the bulldog-headed calf above described. This occurred

some ten years ago.

Bull No. 1 was mated Avith an unrelated Friesland cow with

short horns, and produced a cow (No. 2). Subsequently he

was mated with another Friesland cow with short horns, and

there resulted a bull (No. 2) with horns some five inches in

leno-th. Cow No. 2 and bull No. 2 were therefore half-brothero

and sister. They were paired and produced the six-months

bulldog-headed calf of which the viscera have been described.

Bull No. 2 was also mated with his half-aunt, cow No. 1,

and the result was the seven-months bulldog-headed calf of

which the skeleton has been above described.

About a year and a half ago bull No. 2 was paired with an

unrelated local cow, and a similar abnormal result was

produced.

Bull No. 2 has crossed some nine or ten cows, related and

unrelated, and altogether there have resulted twenty or more

calves ; out of these, three similarly abnormal offspring have

been produced, Avhile the remainder have been perfectly

healthy and normal.

The close in-breeding does not appear to have been the

cause of the abnormalities, since in the case of a quite un-

related cow a similar calf was produced.

The grandfather of bull No. 2 was very exceptionally

wrinkled and ugly, and this character appears to have been

inherited from the imported Cape cow, and to have reappeared

in a greatly aggravated form in the descendants.
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In addition to the peculiarities of the compressed snout and

tlie open palate, the skeleton and viscera exhibited more

primitive and generalised characters than those normally

belonging- to the ruminating ungulates, such as the simple

stomach, the subdivision of the liver into lobes, the smallness

of the ctecum, the simple, unlobed condition of the kidney, etc.

It appears that in this strain of cattle there was a distinct

tendency for sudden breaks to occur in the hereditary trans-

mission, and since some four similar bulldog-headed calves

had originated in the strain, it is obvious that the breaks or

accidents which occurred were all of a similar nature.

Owing to these breaks in hereditary transmission the specific

moulding power in the embryo had been weakened ; and the

germ had to fall back, so to speak, on distant memories of

ancestral history, and consequently the appearance of certain

primitive characters might have been anticipated.

The erratic manner in which the abnormalities appeared must

also be noted, since with the same parents perfectly normal

offspring were born both before and after the birth of the

bulldog-headed calves. It should be noticed that it was

quite the same in the case of the hairless duiker and fox-

terrier.

The present evidence shows that in all probability these

mutations, sports, or moustrosities arose suddenly through

mishaps in the mechanism of hereditary transmission and not

throuo-h environmental conditions.

EXPLANATION OF PLATES X—XIII,

Illustrating Dr. E. Warren's paper " On a Black, Hairless

Duiker and Dog, and a Bulldog-headed Calf."

PLATE X.

X _2_. Pliotogi-apli of iiioimtecl black hairless duiker (offspring

No. 5) : died when two years of age.
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PLATE XI.

Fig. 1.—Photograph of the mother of the abnormal pup with some

of the litter. A white ai-ea may be noticed on the chest of the black

pnp ; this disappeared later.

Fig. 2.— X \. Photograph of black, hairless fox-terrier when ten

years of age.

PLATE XII.

Fig. 1.— X y\. Side view of bulldog-headed calf.

Fig. 2.— x y\. Front view of the face.

Fig. 3.— x f

.

Fig. 4.— x |.

Fig. 5.— x i|

Fig. 6.— X ij

Fig. 7.— X {I

Fig. 8.— X \{

Fig. 9.— X ]t

Fig. 10.— X ^

Under- surface of skull and roof of the mouth.

Left ramus of lower jaw.

Outer surface of right scapula.

Anterior siirface of right scapula.

Posterior sui-face of right scapula.

Subscapular surface.

Side view of pelvic girdle.

. Front view of pelvis.

Fig. 1.— X |.

Fig. 2.— X f.

Fig. 3.— X f.

Fig. 4.^x |.

PLATE XIII.

Dorsal surface of skull.

Side view.

Sagittal section.

Ventral view.

Explanatory References.

ac. Acetabulum. Ant. Anterior. hs. Basisphenoid. et. t. Ethmo-
turbinal. ex. Exoccipital. /. m. Foramen magnum. //•. Frontal.

II. Ilium. Js. Ischium, i. n. Internal nostril. Ich. Lachrymal, ni. t.

maxillo-turbinal. me. Mesethmoid. ml. Malar, mx. Maxilla, na.

Nasal. O.f. Obturator foramen. P. Pubis, p.p. Paroccipital process

of exoccipital. pa. Parietal, per. Periotic. p)l. Palatine, pmx. Pre-

maxilla. Post. Posterior, fs. Presphenoid. pt. Pterygoid, s. s. Sub-

scapular surface, s. p. Styliform process of tympanic, sp. Spine.

sq. Squamosal, st. Stylohyal. t. h. Tympanic bulla, vo. Yonier.
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Introduction.

Since taking up my duties at the Natal University College, I

have devoted a considerable amount of time to the study of the

flora of Natal, chiefly from the oecological standpoint, and on

the invitation of Dr. Warren I propose giving in this paper

a general account of the facts that I have learned.

The initial difficulties involved in becoming acquainted with

what was to me an entirely new flora have been lessened by

the fact that I have had the help of Mr. T. E. Sim, late Con-

servator of Forests for Natal, who has always been most willing

to give me the benefit of his great botanical knowledge and

experience, and whose assistance throughout has been more

than I can adequately acknowledge.

I am also indebted to Mr. Medley Wood who has put at

my disposal the excellent Government Herbarium at Durban.

His assistant. Miss Franks, has also assisted me. Mr. W.
Abbit has very kindly supplied me with meteorological data.

Finally, I have to thank the many kind friends, in various

parts of the Colony, whose hospitality I have enjoyed while

engaged in this Avork.

This paper will be divided into two parts. In the first part

an account of the nature of the factors influencing plant life

in Natal will be briefly discussed, and in the second part a

preliminary sketch of the plant formations and associations

in Natal will be given.
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I. THE EEG-IONAL FACT0K8.

(1) GEOLOGICAL STRUCTURE AND SOIL CONDITIONS.

The general physical features of Natal are as follows : On
the west it is bounded by lofty ranges of the Drakensberg,

which form the escarpment of the high inland plateau. The

highest peaks rise to an altitude of over 10,000 ft. on the

borders of Basutoland, and consist chiefly of volcanic

amygdaloid rock of considerable thickness. Below these are

the Cave Sandstones, the Red Beds and the Molteno Beds of

the Stormberg Series. The lower ranges and foot-hills of the

Drakensberg are formed by the sandstones and mudstones of

the Beaufort Sei-ies. Passing from these downwards towards

the coast, the whole succession of the Ecca Series is laid bare,

consisting of sandstones and shales cut through everywhere

by doleritic trap rocks. The Upper Ecca beds are the coal-

bearing sandstones of Natal. Below the Ecca beds lies the

Dwyka Conglomerate which marks the base of the Karoo

System. These formations cover by far the greater part of

Natal and Zululand.

Below the Dwyka Conglomerate comes the Table Mountain

Sandstone, and below this again are the metamorphic rocks

of the Swaziland System, exposed along the valleys of the

Tugela and other rivers of Zululand, and also appearing in

the south-east corner in the Lower Umzimkulu district. The
Swaziland complex forms a sort of central core which is

flanked on both sides by the Table Mountain Sandstone. A
belt of these metamorphic rocks runs parallel to the coast

east of Camperdown, but it is only in the deeply cut river

valleys that such rocks are seen further inland. The belt is

invaded in places by large granitic intrusions, and the whole

of this strip of country is of a very broken character.

The overlying Dwyka Conglomerate and Ecca Beds reappear

in a narrow strip along the coast line of Natal proper; while

alono- the flat coast of Zululand from the Umlalazi River
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northwards there are the younger Cretaceous and Tertiary

formations.

From this very brief sketch it will be seen that Natal is a

country with a moderately complex geological structure. It

descends steeply from the lofty Drakensberg to the sea by

a series of terraces. The main terrace levels may be taken to

be roughly as follows :

First terrace (coast belt) up to 1000 ft.

Second terrace „ 2000-2500 ft.

Third terrace „ 3000-4000 „

Mountain regions 5000 ft. and upwards.

These are indicated on the accompanying map, for which

I am indebted to Mr. A. Hammar.
From the Drakensberg all the main rivers of Natal have

their source, and the river valleys have been deeply cut

through the successive terraces. In addition to the main

terrace system we therefore have a system of river valleys at

a low level, and ridges between them at a high level, and this

fact introduces still greater complexity into the conditions

affecting plant-life.

The soil will naturally be found to vary according to the

rock from which it has been derived. On the tops of the

ridges between valleys it lies more or less in situ, the product

of the disintegration of the rocks underneath. In the river

valleys and vleis (marshes) the soil on the other hand has

been transported for a greater or less distance, though noAvhere

in Natal can such transporting be described as more than

local.

Over the wide area covered by the Ecca series of shales

and sandstones the soils would be of the poorest description

were it not for the intrusive basic igneous rocks which occur

everywhere. Nearly every kopje is capped by a sheet of

dolerite. These trap rocks consist of felspar, augite, mag-

netite, etc., and give rise by decomposition to hasmatite,

limonite, and other iron oxides, magnesia, lime, soda, and

often potash. The quantity of lime, however, as shown by

analyses of soils, is nearly always very small, and the soils
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generally are also extremely poor in phosphates. Iron is

very abundant, and where the soil is not well aerated it exists

in the protoxide form Fe 0.

On the higher levels this soil is loose and fi-iable, and when
it becomes dry it forms a fine dust. It is red or brown in

colour owing to the large quantity of iron it contains. The

surface layers, however, are often much darker in colour.

Where exposed this soil tends to get blown down into the

valleys by the wind. It is a good soil mechanically, well

aerated, and suitable for tree growth where other conditions

are favourable. It is poor in available plant-food, and the

ordinary cereals will not grow on it without manuring. As
will be shown later, it is covered with tall grass veld, with

forest on the sheltered slopes, and in the smaller valleys.

(PI. XX, fig. 1).

At the lower valley levels the soil is a stiff heavy clay,

which becomes dry and baked. It contains nodules of lime

or dolomite, as well as a greater proportion of the valuable

mineral constituents of the basic igneous rocks. Limonite

nodules are also abundant in places. Further, the organic

constituents are relatively high.

The soil is dark in colour. It is a rich soil chemically, but

owing to its compact hard clayey nature, its lack of proper

aeration, and its great dryness, which is due partly to the fact

that the lower valley levels get less rain, the plants found on

it are of the most extreme xerophilous character. After it

has been properly cultivated and aerated by exposure, it

raises rich crops, e.g. of maize.

The larger particles are seen to be water-worn, and the soil

is therefore shown to have been washed down from the higher

levels. It is the soil of the Thorn Veld (PI. XX, fig. 2).

It must not be inferred that all soils in this wide area can be

referred to the two types above mentioned. There are endless

local variations. On the tops of the kopjes, for instance, the

soil may either be washed away almost entirely, leaving bare

boulders of rock, or the heavier oxides of iron and larger

particles of silica may be left behind giving a hard sandy soil.
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The soil derived from the Dwyka Conglomerate is also a

rich soil cheinically, but it is also very stiff and dry, and, as

in the case of the lower valley soils of the Ecca Series, water

does not easily percolate through it.

The Table Mountain Sandstone gives rise to a sandy soil,

often mixed with clay from the Dwyka Conglomerate and

Kcca Shales, which have locally overlain the Table Mountain

beds in ma,ny places. Where basic igneous rock has also

contributed its share, the soil is remarkably fertile. Most of

the district occupied by the Table Mountain Sandstone is also

well watered by springs.

In the area occupied by the nietamorphic and granitic

rocks one would expect the soil to be richer, since the chemical

constituents of the rocks include potash, lime, magnesia and

phosphates, in addition to silicia and alumina. HoAvever, as has

already been stated, this area has been denuded so as to give

a most rugged type of country. As a result water di'ains

away rapidly from the steep slopes, and the valuable con-

stituents of the soil are washed away, leaving a barren quartz

sand behind. Soil gathers in the cracks and crevices of the

rocks, and in such places various bulbous plants are

common.

Under favourable conditions, where the ground is sufficiently

flat for a proper soil to accumulate, it is a rich one, and here

and there in this region good mealie crops are raised. The

natural grasses are the taller species of A n d r o p o g o n . Horn-

blende is a common mineral in these rocks, and by its decom-

position gives rise to haematite, so that the soil is again red

in colour.

Along practically the whole coast of Natal there is a line of

sand dunes covered with trees (Psammophilous Bush).

The sand is brownish in colour, being derived partly from the

iron-containing rocks already described, but it is mixed with

calcareous shell debris. It is therefore rich in lime, the

constituent that is lacking in most Natal soils. On the whole

it is rather a moist soil.

The soils of the Drakensberg are poor, the reason again
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being chiefly a physical one. In such rugged mountainous

country either the soil cannot accumulate at all^ or if it does,

the valuable soluble constituents are washed out of it, leaving

a barren sand behind. The chai-acteristic plants are the

Kricas and Proteas (PI. XIX).

The following table of soil analyses is taken from the

records of the Cedara Experiment Farm, Natal :

1

2
3

4
5

6

7

8
9

10
11
12
13

14
15

16
17
18
19

20
21

22
23

24
25
26
27

Locality.

Reit Vallei

Glencoe Junction
PJstcoiu-t

Ingogo .

Curry's Post .

Balgowan
Tweedie .

Camperdown

Durban .

Tongaat .

Ifafa (surface soil)

„ (stibsoil of
same)

.

,,
(svirface soil)

„ (subsoil of
same)

.

Clifton Tea Estate

Do. (above Diorite)

Clifton Tea Estate

6-96

4-18

4-28

6-45

2-05

3-00

1-46

10-69

4-74

7-70

3-90

6-47

6-99

3-34

2-75

0-55

14-20

•71

-32

4-87

11-24

5-78

4-25

1-91

7-12

2-56

1-72

2

6g
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(2) RAINFALL AND MIST.

Natal is a region of summer rainfall, 77 per cent, of the

average annual rainfall coming between October and March,

and only 23 per cent, between April and September. The

months of June and July are frequently rainless. The wet

summers and dry winters have a general injfluence on the

vegetation of Natal, and this factor deserves the fullest

attention when the end in view is a comparison of the plant

life of Natal, with that of outside areas, e.g. with the west

side of the Cape Province.

1. The Local Variation in Eainfall.—To help to explain

the variation in the character of the vegetation within Natal

the following facts are of most importance :

A. The higher ridges and hills receive a considerably

greater rainfall than the lower valley levels. All the main

river valleys are dry valleys. The rain clouds pass over

them without depositing much moisture.

B. The forest areas being cooler receive a much greater

rainfall. When air which is almost saturated with moisture

strikes any cooler area the moisture is, of course, deposited.

The forests of Natal, as we shall see, occupy the places

where the rainfall for other reasons would be greatest

even if they were not covered with trees, but the fact that

they are forest areas increases the rainfall.

c. The rain clouds are borne by the south-easterly winds

from the Indian Ocean. As soon as they strike the coast a

certain amount of moisture is deposited. Stations on the

coast, therefore, show a fairly high annual rainfall. The

rain here is also somewhat more uniformly distributed

throughout the year. It is not unusual to find that even

during the dry months of June and July there have been a

few wet days on the coast. At Port Durnford in Zululand, I

am informed by Mr. A. Hammar, Grovernment Surveyor,

that there are surprisingly heavy rains during winter. The

warm Mozambique current flows down along the East African
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coast, carrying above it moisture-laden warm air. A counter

current close to the land flows northwards, and, it being a

cold current, carries above it colder air. At Port Durnford,

owing to the coast-line bending outwards, the cold current is

forced to bend round also. The two currents meet, and the

warmer air has to deposit its moisture. This rain, Mr.

Hammar informs me, rarely extends more than a few miles

inland.

D. From the coast landwards the rainfall decreases till the

edge of the first terrace is reached. Here the land rises

steeply for 1000 feet or so, and with the rising altitude

the air, becoming less dense, is forced to deposit more of its

moisture. Places at the edge of this terrace have again, there-

fore, a higher rainfall. The rain clouds do not, however, deposit

much of their moisture in the deeply cut river valleys. After

the rain-clouds have passed upwards on to the first terrace

we have a repetition of what happened from the coast inland.

Less and less moisture is deposited till the edge of the next

terrace is reached, where the land again rises steeply. Then

the rainfall is again greater and so on. Finally the Drakens-

berg Range is reached, the region of heavy rain-storms in

summer and snow in winter.

2. Mist.—In addition to the actual rainfall recorded the

&,mount of moisture condensed as dew and mist is of enormous

importance. Reference may be made to the experiments

carried out by Dr. Marloth under the famous mist-cloud or

" tablecloth " of Table Mountain, Cape Town. He used two

rain-gauges, one exposed in the ordinary way, the other placed

underneath a framework, on which rushes one foot high

were placed. From December 21st, 1902, to February 15th,

1903, he collected in the open rain-gavige 4"97 in., while in

the other he obtained 79-84 in., and he states :
" It is not too

much to assume that, as the season of south-east clouds

extends over double that time, there would consequently be

a condensation of moisture exclusive of all rain of at least 150

inches during the summer alone."

In Natal the same thing happens. Under the mist-clouds
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there is an enormous deposition of moisture. One cannot

walk along the edg"e of the bush without being immediately

di-enched, and the soil underneath is also soaking in moisture.

This kind of deposition is for the same reason greatest

where the rainfall is also greatest, namely, on the high ridges,

along the coast, at the edges of the terraces, and on the forest

areas.

The practical importance of this kind of deposition of

moisture has already been sufficiently demonstrated in the

growing of Wattle (Acacia mollissima). It is found that

it does not grow well outside the " mist-belt " even where the

soil is suitable.

In addition to this summer mist there is a cold winter mist,

which settles down into the valleys. It is due to the fact

that the colder air in the absence of winds sinks down to the

lower levels, and being able to hold less moisture owing to

the falling temperature a cold frosty mist is formed. In the

early morning from a hill top the other hills can be seen

rising above the white sea of mist like so many black islands.

I shall have occasion to refer again to this cold winter mist

in dealing with temperature.

It is very important to note as carefully as possible in what

form moisture is deposited. As we have seen, a very con-

siderable amount—how much it is difficult to say exactly—is

deposited as mist. This affords a constant supply of water

to plants growing in the mist-belts during the summer.

3. Rain and Hail.—A large amount of the recorded rainfall

falls in the form of heavy thunderstorms. This Avater drains

away very rapidly, flooding the rivers and washing down soil.

Such thunderstorms may be accompanied by hail.

Hail-storms are especially frequent at the higher altitudes

in the vicinity of the Drakensberg. They travel great dis-

tances, usually in a narrow strip. Sir Percy Fitzpatrick, in

a note to ' Jock of the Bushveld,' says that he took a plaster

cast of a hailstone—a slab of white ice—and found that it

measured 4| in. by 8^ by H. The hailstones usually vary in

size up to that of a fowl's eg^. Their destructive effect is
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very great, especially on animal life ; sheep and even cattle

being killed if caught in a bad storm. Foliage is battered

down by such hailstorms.

Local thunderstorms are very frequent in mid-summer ; in

places they occur almost daily. Occasionally there comes

an altogether phenomenal rainstorm. On May Slst, 1905,

15"05 in. fell at Umzinto, Natal, and to that may be added
2*40 in. which fell on the following day. I reproduce

a table (Table V, p. 271) supplied fi'om the Natal Observa-

tory, giving cases of a recorded rainfall of over 5 in. on one

day. The actual number of occasions Avhere there was a

rainfall of 5 in. is probably greater, as there were only four

stations in addition to Durban in 1898. Perhaps three such

rainstorms every two years would represent an average.

The effect of from 10-15 in. of rain in one day can be

imagined. The rivers very rapidly rise in Hood and much
soil is washed down into them. The aquatic vegetation,

which has been slowly accumulating in the river beds and

along their courses, is swept out to the sea. The great rush

of water deepens the river channels and sweeps away the

sand bars from the estuaries, and consequently produces

effects that may be permanent.

4. Rainfall Records.—With the exception of Durban

and one or two of the other stations, the meteorological

records for Natal are irregular and unsatisfactory. To

demonstrate clearly and in detail all the above facts by

means of figures would be possible only if there were a much

greater number of stations than there are. The figures that

are given in the tables will serve, however, to illustrate the

various points.

I have arranged the stations according to the terraces to

which they belong. Durban, Port Shepstone, Stanger,

Verulam and Umzinto represent the first terrace. The annual

rainfall for places on the coast is shown to be higher than for

those further in on the terrace. On comparing Port Shep-

stone and Umzinto it will be seen that the former has a

considerably higher rainfall than the latter. Port Shepstone
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is fully exposed to the rain-bearing clouds from the Indian

Ocean. A high plateau rises immediately behind it, and the

loAver spurs of the Drakensberg approach nearer to the sea

at this point than anywhere else. Umzinto, on the other

hand, is a few miles inland, and is sheltered behind the

first range of hills. Under these circumstances it is not

surprising to find that Port Shepstone has the higher

rainfall.

On the second terrace similar eifects are seen. Richmond

has a higher rainfall than Maritzburg. Behind Richmond

the Byrne range rises for at least another 1000 ft., and the

rainfall in front of this range, i.e. in the Richmond district,

is naturally fairly high. Maritzburg, on the other hand, lies

in a valley, and is surrounded by hills. It misses a good

deal of the rain which the hills surrounding it receive.

Greytown has just about the same rainfall as Maritzburg.

It also lies in a hollow at the end of the Blinkwater range

and in front of the third terrace. It is a place where

thunderstorms are frequent. It marks the boundary between

the Thorn Veld of the lower valley levels and the Close Bush

of the higher levels.

Howick, Estcourt, Newcastle and Dundee represent the

third terrace and do not call for any special remark.

Most instructive of all is a comparison of Weenen and

Qudeni. Weenen is typical of the deeply cut, dry, hot

river valleys—the region of the Thorn Veld. Qudeni is at a

high altitude and is covered Avith dense forests. The average

annual rainfall of Qudeni is about twice that of Weenen.
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(3) TEMPERATURE.

As regards temperature the following- are tlie most impor-

tant points :

1. Altititde.—^On the coast the temperature hardly ever

falls below freezing-point. This absence of frost from the

coast-belt is undoubtedly the most important fact as far as

temperature is concerned, since certain species are able to

grow which could not exist further inland, for the reason

that they would be killed by the winter frosts. In general

there is a fall in the mean temperature corresponding to

altitude. This fall may be taken as 8° F. per 1000 ft. Con-

sequently it is not difficult to find species characteristic of the

different zones from the coast upwards, and Thode ^ has

attempted to divide Xatal into botanical regions according

to altitude. As will be pointed out later there is a change in

the bush from the coast upwards, but the difference is more

floristic than oecological. Afi a matter of fact many of the

dominant species, especially in the (Irass Savannah, extend

from the coast right up to the Drakensberg.

2. VAiaATioN IN Temperature.—There is much less variation

in temperature on the coast-belt, due largely to the amount

of cloud. The daily range is not nearly so great. It is

neither so warm at mid-day nor so cold at night. In the

midlands in the winter months a difference of 50° F. in daily

shade temperature is not at all uncommon, and at sunset the

fall is often extremely sudden. These sudden changes in

temperature form one of the most striking features of the

Natal climate.

3. Temperaturk of Valleys.—In the winter season the

valleys contain air which is much colder during night

time than that of the higher levels of the hills and ridges.

As one descends into a valley a sudden change in tempera-

ture is noticeable. It may be quite warm down to a certain

1 Thode, Justus, ' The Botaiiiciil Regions of Niital determined )jj

Altitude." Duvhaii, ll»ol.
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level, but after that is passed a sudden chill is felt. The cold

continues until one ascends to the same level on the opposite

side. Looking back, a white mist-cloud can be seen forming

in the valley—the cold winter mist already referred to.

The cold uir flows downwards along the valley. The upper

end is usually warmer than the lower end. Where a small side

valley opens out into a larger and deeper one the cold ;iir

flows out of the former. As a consequence plants in the side

valley may be little affected by frosts. This doubtless

explains why in the Chase Valley near Pietermaritzburg it

is found possible to grow certain of the sub-tropical fruits.

The Dorp Spruit, which is at a lower level, cuts across the

end of Chase Valley and drains off the cold mist. In the

same way it is found that plants at the upper end of a valley

suffer less from frosts than those at the lower end.

4. Temperature of Bush.—The woodland areas are' like the

coast-belt in having less variation in temperature. The great

amount of transpiration from the extensive leaf-surface has

the effect of lowering the temperature during the day.

Further, thei-e is less rapid cooling during the night. Frosts

are rare inside the bush. This fact is of very great import-

ance, for, though the winter is dry, the trees liave not at the

same time to grow in a frozen soil, and consequently very

few deciduous trees occur.

5. Temperature Records.—The tables for temperature

illustrate in a general way the above-mentioned points. On
the first terrace (coast-belt) the temperature is only once

shown to have fallen below freezing-point—at Stanger in

1893. There is less range of temperature shown on the coast-

belt, though occasionally very high shade temperatures are

recorded, the highest being 116° F. for Stanger in 1901.

The places have again been arranged according to the

terraces and the usual fall in temperature with rising altitude

is shown. From places on the second terrace and upwards

we get Avinter frosts.

Attention should again be directed to Weenen and Qudeni,

since these places represent respectively the dry Thorn
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Veld and the close type of Bush. Taking the averages

of the mean results, Weenen is shown to be the hottest in

summer and the coldest in winter of the places for which

records are available, though the absolute maxima do not

quite come up to those of Stanger on the north coast. For

Weenen the range is very great ; for Qudeni the range is

much less. The average of absolute maxima for Weenen is

107°, of absolute minima, 23°, a difference of 84°. The

average of absolute maxima for Qudeni is 89°, of absolute

minima, 27°, a difference of 62°. Again, the average of the

mean maxima for Weenen is 84-4°, for Qudeni, 68-6°. Even

during winter at Weenen a frost at night may be followed by

a shade temperature of 85° next da}'.
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Table VI 11.— Yearly

Altitude and
position.
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6. Comparison betwioen Hill and Vlei (Marsh).—The follow-

ing table o-ives a comparison between the hill station at Cedara

and a neighbonring vlei for the year 1905. It will be seen

that the maxiinnni temperatures are greater and the minimum

temperatures less for the vlei than for the hill. The figures

for absolute minima are particularly instructive and show the

prevalence of winter frosts in the midland vleis. The rain-

fall on the hill was greater than on the vlei, the totals for the

year being 35"30 inches and 34"05 inches respectively.

Table IX.^

Cedara Hill.
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(4) LIGHT.

1. Duration.—The relative lengtlis of day and iiiglit are

as foUoAvs for Pietermaintzburo- and Dui'ban.

' Date.
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The object of tlie investigation was to discover wliat frac-

tion of the total sunlight readied plants growing in vai-ious

places. A few observations wei'e first taken in the open, and

the average ascertained. Then, with the smallest possible

delay, an observation was taken in the shade. In the latter

case usually only one observation was taken as there is less

possibility of error, owing to the paper taking longer to darken.

The following are the most important of the general results

obtained.

In the scattered type of bush, coast and midland, and in

the Yellow Wood bush, which will be described fully in the

second part of this paper, there is rarely more than -gi^ of the

full sunlight which penetrates to the ground at mid-day. In

some places we have the full succession of upper canopy,

lower canopy, under-shrubs, under-herbs, and great numbers

of lianes clind^ing up over the whole. In other cases the

upper canopv alone is so dense that practically nothing grows

underneath. This is the case with Xymalos monospora
for instance. There are all intermediate stages. If the

upper canopy is less dense the lower canopy may be more

dense, and if both allow a fair amount of light through them

there is more rank undergrowth. In the Yellow Wood bush

the upper and lower canopies of trees, together with the

lianes, absorb most of the light, and there is comparatively

little undergrowth.

In the rocky stream Inish the amount of light which pene-

trates is much more variable. In the bed of the stream an

average of eight observations in different places gave -g^"- as

the amount. In other parts as little as -j^i^ was jigain recorded.

In places there are open gaps, but unless where these are very

wide, though apparently the actinometer is exposed to full sun-

light, the reading sliows that the full amount is not penetrating.

I'liis maybe due to the mantle of water-vapour that is always

present in the bush.

In describing later this kind of bush it will be pointed out

that certain species of plants favour the denser shade, while

others prefer to have more light.
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The observations so far referred to were those taken near

mid-day. At that time the full amount of sunlight is so great

that though the relative amount of light which penetrates is

very small the absolute amount is not so. Earlier in the day

the absolute amount is less, but the relative amount is greater.

This kind of bush always grows on the south-eastern slopes,

and the slanting rays of the rising sun are better able to

penetrate underneath the canopy. This is most marked near

the edge of the bush, and is also more the case in the less

dense rocky stream bush than in the closer types.

In the Thorn Veld the trees usually grow isolated^ and

only occasionally form clamps. The intensely xerophytic

species of Acacia give but little shade. The typical form is

the flat-crowned umbrella-shape, and the light penetrating

through the branches gives a variegated shadow-pattern on

the ground. It is difficult, therefore, to measure the total

amount penetrating. As the result of several observations

taken under a large specimen of Acacia arabica var.

kraussiana, I came to the conclusion that at mid-day about

Jjp of the full sunlight passed through. But the amount is

exceedingly variable, and for a large part of the day the

plants growing around the base of the trees in the Tliorn

Veld are exposed to full sunlight.

Among the tall grasses of the veld tlie varying intensity of

light is of great importance, especially with reference to the

associated plants.

It is the custom to burn the grass regularly once a year, and

I have classified the associated plants into :

(1) those that flower immediately after the burning of the

grass

;

(2) those that flower after the first rains and before the

grass grows tall enough to shade them;

(3) those that grow with the grass, and flower late.

The first two classes flowei* while they are obtaining the

full amount of sunlight, and perform their vegetative work

afterwards. The third class consists of taller species that

grow as high or higher than the grasses. It will be seen,

VOL. 2, PART 3. 20
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tlierefore, that during spring such plants receive full light,

and as the grass grows they become more and more shaded.

My observations were taken when the grass was full-grown.

In the commonest of the veld grass-associations, Antlii-

stiria imberbis with Andropogon ceresia3f ormis, on

an average -^^ of the full sunlight reached the leaves of

species of Helichrysum growing prostrate on the ground.

Among the still taller grasses, Andropogon nardus and

Andropogon f ilipendulus, only J-^j- reached the leaves of

Eucomis undulata.
Again, in a vlei (marsh) with Phrag-mites communis,

Cyperus latifolius, and Erianthus capensis, where the

last-named was growing to a height of 10 ft., only yJ^ of the

total sunlight reached the leaves of Commelina gerrardi,

though the latter was straggling up through the grasses.

(5) MOVEMENTS OF THE AIE.

As far as winds are concerned the following is the succes-

sion of events throughout the year.

It has been already pointed out that the south-east winds

during summer bring the rain-clouds in from the sea. While

these rain-bearing south-east winds prevail the anticyclonic area

is far out from the coast. The air coming from it has traversed

a wide stretch of sea before it reaches the land, and conse-

quently it arrives saturated with water vapour. During

the whole summei-, while the sun is south of the equator, the

land plateau of the interior is being heated, and the hot air

rising, the cooler air flows in from the sea to take its place.

It deposits its moisture as it passes over Natal in the way
already described.

As winter advances the anticyclone approaches near to the

land, and winds coming from the former, having traversed

only a short distance of sea, arrive without much moisture.

Owing to exceptional cross-currents, however, Port Durnford,

in Zululand, as has been shown, gets a good deal of rain during"
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winter. June and July are montlis when winds ure iiifrequent,

and this fact also has an important effect^ for with a still

atmosphere the cold air at night sinks into the valleys, and

we get the cold mists and valley frosts already described.

At the end of winter hot dry winds from the noi'th-

west occur. These usually blow for two or three days in

succession. The temperature in the shade goes up to over

90° F. and a fine dust is carried along-. All vee-etation

exposed to the full effect of such a wind becomes scorched

and withered. It sweeps down the valleys in full force and
the northern slopes are fully exposed to it. These winds are

undoubtedly of the utmost importance in determining the

distribution of the two types of woodland, the isolated

umbrella-shaped and extremely xerophytic thorn trees on the

one hand, and the close type of bush on the other.

While hot winds are most frequent from August to

November they occur occasionally at other times of the year.

Dr. Mann, in his ' Guide to Natal,^ gives the result of obser-

vations at Pietermaritzburg extending over eight years.

The average annual number of such hot winds was twenty-six,

distributed as follows: January, 1"5
; February, 1'2; March,

7; April, -9; May, 1-2; June, -9; July, 2-4; August, 3-2;

September, S'l ; October, 42; November, 3'0 ; December,
1-7.

Dr. Mann has not attempted to define exactly a\ hat he con-

sidered a hot wind, and the figures may be somewhat mis-

leading. It is fi'om August to November that the iiot winds

are most severe and of longest duration.

During these months there is a fairly regular succession

of events as follows : two or three days of hot dry wind from

the north, then cooler air from the sea bringing rain for a day

or two, then an interval of cool delightful weather, followed

by the same cycle over again.

I give the detailed meteorological data for Pietermaritzburg

during such a hot wind beginning on August 19th, 1911.
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2o*62 in. were recorded, and at Verulam a record amount of

28 in. in thirty-three hours fell. Snow fell on the Drakens-

berg and over the border in the Transvaal. Extensive

flooding with much resulting- destruction, particularly in the

coast districts, was recorded.

Hot winds in some cases appear to originate in a different

manner and to be somewhat local, although usually they

affect the greater part of Natal. I shall not attempt to enter

fully into the causes that are at work. They are similar in

some respects to the Foehn winds as described in the Rockv
Mountains by Prof. Davis. ^ The air at the lower level flows

out to supply an area of less pressure somewhere else, and

the air from above descends. Being warmed by compression

as it descends, it becomes a hot, dr}^ Avind. After a time it

rises again, and cooler moister air comes in, and then the

conditions return to what they were before the disturbance

began.

(6) FIRE.

This is a factor that is undoubtedly of great importance in

determining the distribution of woodland and grassland, as

well as affecting the character of both.

Over practically the whole of Natal it is usual to burn the

grass once a year. The chief effects will be fully discussed in

connection with the separate plant formations.

Fires appear never to originate in the bush except through

deliberate intention. It must, howevei-, be pointed out in

this place that the grass fires affect the bush by gradually

eating into the margins.

(7) ANIMALS.

1. Termites.—The termites or white ants have an important

effect both on soil and on vegetation directly. The commonest

' Davis, ' Report on the Forest Conditions of the Rocky Mountains,'

Washington, 1889.
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species fouud in Natal are Teriues trinervius Rcnnhur,

Termes latericius Haviland, and Termes natalen sis

Haviland. They form nests varying in form and position

according- to the species. Their nests agree in having the

outer parts carefully closed so as to exclude their enemies the

true ants. Mounds a foot or two in height and several yards in

circumference are common dotted all over the veld. A system

ot subterranean tunnels often extends over wide areas. I am

informed by Dr. Warren that the species Hodotermes

havilandi Sharp is abundant in parts of Zululaud, forming-

such underground tunnels. The white ants are thus con-

stantly excavating the soil, and bringing earth to the surface.

In their nests the earth pellets are cemented together. The

natives use the soil obtained from termite nests to form the

floors of their huts. Further, the termites carry up consider-

able quantities of soil over dead and living tree-trunks,

forming covered-in passages under which they work on the

wood in the dark. This soil is ultimately washed down by

the heavy rains. The general effect of the white ant on the

soil and the enormous amount of transporting that is done

by it can only fully be realised by those who have seen

the results of its activity.

Great, however, as their effect on the soil is, it is more than

equalled by their direct effect on the vegetation.

They act as the scavengers of the forest. Dead trees and

other plants are rapidly demolished. Nests of Termes
trinervius seem always to contain great quantities of little

pieces of grass stems. The vegetation, generally in the form

of wood, which is thus chewed up by the white ants, is used

largely for forming fungus-gardens, and there is room for a

great deal of investigation on this most interesting subject.

As a result of the activities of the white ant the bush presents

a remarkably clean appearance and there are few dead tree

trunks to be seen. Dead leaves, howevei", do accumulate and

remain undecomposed for a long time. Termites prefer

wood, and leaves are left alone. The ordinary processes of

decay, as brought about by bacteria, are not particularly
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rapid. The bacteriolog-y of the soil is a subject that would

repay attention.

Though the white ant prefers dead wood it also attacks

living trees, cutting the bark below the surface of the soil,

and ultimately killing them.

2. Locusts.—During the last few years systematic poison-

ing by means of arsenic solutions, petroleum, and infecting

with a parasitic fungus has led to a considerable diminution in

this pest ; but formerly locust swarms wrought considerable

destruction. A large swarm of locusts forming a dense cloud,

say, a mile long and half a mile wide, would destroy prac-

tically all the foliage in the track which it traversed. Mr.

Sim, however, informs me that he has noticed cases where

only certain plants were eaten, while the others were

untouched.

3. Cateepillaks.—There are, of course, niimerous insect

pests which cannot be mentioned here. It may, however, be

noted that the larva of a Psychid moth (Animula sp.),

known as the bag-worm, which is really a thorn-tree insect,

sometimes causes considerable damage to wattle plantations

owing to its excessive abundance. The caterpillar of the

Saturnid moth (Nudaurelia belina Westiv.) in certain

seasons is very plentiful, and strips the foliage of trees,

especially that of the oak. The larva of the so-called Procession

moth (Anaphe panda), which forms a rounded colonial

cocoon some 6-7 in. in diameter, may be very numerous ai)d

destructive.

4. Eaethworms.—A large species of earthworm, which

grows to the length of a yard, carries up much soil from

the subsoil, and forms large castings which sometimes

accumulate in great quantities. In some places many tons of

soil per acre are thus brought to the surface in a single

season. Where it occurs the effect is most striking ;
but the

worm is local and does not seem to be at all generally distri-

buted through Natal. Where it is found the soil is usually of

the loose type. Another species of earthworm lives in the

vleis, and it is said to produce those curious humps
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and hollows known as " kommetjes " by the Dutch farmer.

Such kommetjes almost always overlie ferruginous gravel.

5. Mammals.—Among the mammals the rodents produce

the chief effect on vegetation. The Cape Clerbille, Clerbillus

af er Gray, is sometimes exceedingly common, and a portion

of veld may be riddled with the burrows. The food consists

of bulbs and seeds. The common rat appears to be a brown
variety of the black rat, Mus rattus Lin., and it does con-

siderable damage in consuming large quantities of grain. The
mole rat, G e o r y c h u s h o 1 1 e n t o t u s (Lesson) , i s common ; it

burrows like a sand-mole, throwing up heaps of mould at

intervals. Bulbs and tubers constitute the chief food ; the

Cape species is said to remove the " eyes " of potatoes and

the central bud of bulbs to prevent sprouting. The spring-

haas, Pedetes calfer [Pallas), occurs plentifully in the

northern portions of Natal. It forms extensive deep burrows

and feeds on roots and also green vegetation, and may be

destructive to crops. The cane rat, Thryonomya s win-

der eni anus [Temin), is common in certain districts, especially

in the sugar-fields. It consumes large quantities of roots and

young green shoots, and is especially fond of sugar-cane. The

porcupine, Hystrix africa?-australis Peters, devours

great quantities of potatoes, maize, pumpkins, etc.

The aard-vark or ant bear, Orycteropus afer {Pallas),

Avhich feeds on termites, may be mentioned here on account

of the large burrows which it forms in the veld. In disused

burrows characteristic clusters of ferns (Nephrodium
athamanticum), and possibly other plants, very frequently

grow, these being absent from the general veld.

6. Man.—Perhaps it may be permissible to mention here

the destructive native. It is chiefly the bush that suffers.

In building his huts he forms a frame-work of young trees.

He shows the most marked preference for all the more valuable

kinds. An enormous amount of valuable timber is thus

destroyed. Further, it has been the custom in the past for

the native to burn down parts of the bush and to grow

mealies in the clearing. Though the soil of the bush is not in
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itself a rich one, vet the ashes from the burning- of the

timber enriches it for a time. After a few mealie crops have
been raised the soil becomes impoverished, and the native

moves onto another patch and repeats the performance. This

has led to the total destruction of large areas of woodland.
Finally, a good deal of bush timber is used by the native as

firewood.

ir. THE PLANT FORMATIONS AND ASSOCIATIONS.

SHORE VEGETATION.

Practically the whole coast of Natal, with the exception of

the river estuaries, is lined by Psainmophilous Bush,
which occupies the relatively stable substratum of the fixed

sand-dunes. Between this and the sea there is a belt of shift-

ing sand, usually less than a hundred yards in width.

(1) HALOPHILOUS ASSOCIATIONS.

The more conspicuous of the plant associations found on

the unstable belt of sand next the sea are the following :

1. Sc.evola-Cyperus Association.—Sceevola lobelia is a

plant with thick fleshy leaves and long creeping rhizomes.

It is frequently associated with a tuberous stoloniferous

species of C y p e r u s—C y p e r u s n a t a 1 e n s i s (the leafy form)

.

These plants grow through the sand, and only the leaf-

bearing shoots appear above it. The leaves of Scasvola

often stand high up, but again they may be covered by the

drifting sand. The Cyperus travels for long distances

through the sand, and is of considei-able importance in helping

to fix the dune.

2. Pes-Capk^ Association.—This is the name given by

Schimper to the association in which IpomEeapes-caprre

(I. biloba) is the dominant plant. It is found usually

somewhat higher up and often behind the Sca3vola associa-
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tion. Where tlie sand has been partially fixed by the latter,

or where it is harder packed and not shifting-, the Ipomgea

creeps over it rather than throngh it. But it frequently also

becomes buried, as is shown in Plate XIY, fig. 1. In this

association a grass commonly occurs, but I have not been

able to obtain it in flower.

3. Mbsembryanthemum Association.—Mesembry ant he-

mum sp. (edule?) often covers the sand completely and

grows rather over it than through it. It forms a dense green

succulent covering just below the bush. Sometimes it

is more straggling, and is found mixed with the Ipom^ea.

Near the upper limits of these associations where they grade

into the coast bush the following plants are found^

:

Gazania uniflora^ Cynanchium obtusif olium, C.

natalitium, Brachylasna discolor, Cryptostemma
niveum, Passerina ericoides, Samolus porosus,

Osteospermum moniliferum, Helichrysum tereti-

f o 1 i um , T e p h r o s i a c a n e s c e n s , H y d r o p h y 1 a X c a r n o s a

.

In certain places, as at Isipingo and Park Rynie, the belt of

shifting sand nearest to the sea is interrupted by rocks.

These rocks are surrounded and sometimes half-covered by

the sand, and they have the sand-dune bush behind them.

There are no stretches of beach gravel. On the rocks at

Isipingo the following plants are found :

Grazania uniflora, Dimorphotheca fruticosa, Sali-

cornia herbacea, Passerina sp., Helichrysum tereti-

folium, Carissa grandiflora.

(2) PSAMMOPHILOUS BUSH FORMATION.

Here the sand-dunes have become entirely fixed, and

remain so unless the bush is interfered with and destroyed.

The height of the dunes themselves is from 50 to "200 feet.

' In this and subsequent lists the commoner or more characteristic

plants are mentioned first, and quite roughly the names tend to be

arranged in order of priority with regard to dominance.
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The vegetation clothing them rises almost from sea-level to

a height of 20 to 25 feet above ground on the tops of the

dunes. Further, though the surface of the dunes may be

irregular and hummocky, the trees rise more or less to the

same level, so that viewed from the sea-shore side the bush

presents a singularly regular and even appearance.

On the side next the sea there is a certain admixture of the

plants named as occurring among the Pes-Caprae and

Mesembryanthemum associations. The Mesembry-
anthemum itself may often be found straggling up into the

bush. The following plants, together with the list already

given, may be taken as characteristic of the sea-side marginal

belt of the bush :

C a n a V a 1 i a 1 ) o n a r i e n s i s , M im u s o p s c a f f r a , E u g e n i a

capensis, Cassine albanensis, Cynanchium crassi-

folium, C. capense, Celastrus procumbens, C. angu-

laris, Carissa grandiflora, Chironia baccifera, Aloe
supra-l^vis, Rhvis spp., Passerina spp.

The bush itself, as mentioned above, consists of trees that

all grow more or less to the same height ; there is no second

canopy or undershrubs, and very little undergrowth of any

kind. There is, however, an enormous variety of lianes, as

shown by the list given. A certain amount of humus gathers

round' the roots of the trees, and forms a layer of sandy turf

about six inches in depth. Below this is the dune sand.

Its nature has already been described. The roots of the trees

descend to great depths, and the whole root-system is

extensively developed. This is well seen in places where, as

sometimes happens, the sea has eaten into the bush dunes.

Then the root-system is exposed, and is seen to descend

20 feet or more. Above ground the vegetation is of the

usual halophytic character, and the fleshy type of leaf is

common. The loose character of the sand gives thorough

aeration, and consequently the roots of the trees are able to

penetrate to such great depths. This is necessary to procure

proper fixation. The sand is, as a rule, not very dry, since it

is kept moist by the frequent precipitation.
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The following ai^e the most important trees composing the

sand-dune bush :

Miniusops caffra, Scolopia zeyheri, Apodytes
dimidiata, K ran s si a lanceolata, Erythrina caffra,

Brae hy hen a elliptica, Dovyalis rotundi folia, Elaeo-

dendron capense, Rhus (several species), Passerina
spp.jPterocelastr us variabilis, and in places Strelitzia

augusta, Aloe supra-la3 vis, and Strychnos spinosa.

Associated with these, but of less importance, are

:

Sclimidelia erosa, Tarchonanthus camphora, Euclea
n a t a 1 e n s i s , S a p i n d u s o b 1 o n g i f o 1 i u s , Eugenia c a p -

ensis, Scutia comniersonii, Clerodendron glabrum,
Celastrus buxifolins, Vitis cuneifolia, Maba natal-

en s i s , C e 1 a s t r u s m a i- i t i m a , M y r s i n e m e 1 a n o p h 1 e o s

,

(Irewia caffra.

Of the lianes the follo^ying• are the most common: Yitis

capensis, Entada natalensis. Acacia natalensis,

Rnbus pinnatus, Dregea floribunda, Cnestis natal-

ensis, Helinus ovata, Cassine albanensis, Senecio

spp., and Mikania capensis.

Less abundant among the lianes are: Scutia comnier-

sonii, Flagellaria guiniensis, Grewia lasiocarpa,

Cynanchiuni crassifolium and C. obtusifolium,

Popowia caffra, Cissampelos spp., Capparis spp.,

Oncinotis inandensis, Jasminum multipartitum.

Apart from these numerous lianes this dune bush is

singularly bare of undergrowth. One fern, Poly podium
phymatodes, is common in places, though it, too, climbs up

along the tree-trunks. Dracama hookeriana, and a few

grasses are found, and in moister spots 'Hte man thus

albomaculatus.

Treating this type of bush as a whole, Miniusops caffra

may be named as the dominant tree. Where Strelitzia

augusta does occur it is frequently dominant. At Winkle

Spruit, for instance, there is a Strelitzia-Osteospermum

association, which forms the bush. In this place also the

palm, Hyphiene crinita, is found in the more open glades.
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The sand-dune bush forms a fringing belt from a quarter

to half a mile in width along practically the whole coast-line

of Natal. At Port Durnford, Zululand, it begins to extend

further inland till at Cape St. Lucia and northwards it

reaches forty to fifty miles from the sea. Here, however, its

character changes somewhat, new species coming in, such as

L a n d o 1 p h i a s , and A c a c i a s p p

.

This is the Littoral Psammophilous Bush as named by

Warming, and, as he points out with regard to similar bush

in other parts of the world, it is difficult to say whether its

xerophytic character is due mainly to the qualities of a sandy

soil, or to its salinity, and to the proximity to the sea. In

seeking an answer to the question, it should be borne in

mind that the soil is kept moist by frequent precipitation,

and also by soakage from behind, and the water is not salt.

(3) LAGOON TYPE—MANGROVE FORMATION.

The sand-dune bush is interrupted at the river estuaries. A
very good example of the lagoon type of vegetation is seen

in Durban Bay, into which the Umbilo and Umhlatusan

empty their w^aters. Mud is deposited over the lagoon, and

a swamp is the result, with the water salt or brackish. In

this place we get a Mangrove vegetation, which is an in-

teresting outlier of the Eastern Mangrove Flora. It is

not very rich in species, consisting only of Avicennia
officinalis, Rhizophora mucronata, and Bruguiera
gymnorhiza (PI. XIV, fig. 2).

A Salicornia-Chenolea association occurs on

the mud-flats. It consists of Salicornia herbacea and

Chenolea diffusa. The Salicornia grows further out,

and it is soon followed by the Chenolea, and the two

together form dense clumps, which extend in among the

Mangrove trees. The breathing roots of the latter often

stand up through the Salicornia and Chenolea (PI. XIY,
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fig. 2). Triglochin sp., Eriocaulon sp., and Acros-
tichum aureum are also associated.

(4) BARRINGTONIA ASSOCIATION.

Just above the lag-oonSj but in wet ground, which, however,

is more sandy in its nature and not brackish, we get a

Barringtonia association. It is found also at the mouths

of rivers which do not form mud swamps, 6.g. the Umgeni
and Umzinto.

The following are the species composing it

:

Barringtonia racemosa. Hibiscus tiliaceus, Yoa
canga thouarsii, Eugenia cor data, and a pu.rple

climbing species of Ipom;ea.

INLAND VEGETATION.

Eastern South Africa as a whole belongs to the region of ever-

green dicotj'lous forest and grassland, and it differs from the

region of sclerophyllous woodland (Schimper) in having a

summer rainfall and dry Avinters. Parts of Natal—the lower

valley levels—are, however, much drier, and the combination

of various factors, such as less rainfall, exposure to hot winds

and soil conditions, bring'S about in these places an extreme!}'

xerophytic type of vegetation made up of various thorn

trees. Euphorbias, etc.

BUSH.

In the coast belt behind the sand-dunes much of the bush

has been cut down to make way for tea and sugar plantations,

but the composition of the type is given below :
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(5) SCATTERED BUSH TOWARDS THE COAST.

Dominant and sixb-dominant. Associated.

1. Upfek Canopy—
Albizzia fasti g lata. Ficus natalensis.

Rliu.'< longifolia. Ficus capeiisis.

S c 1 e r o c a r y a c a f f r a

.

S t r y c h n o s g e r r a r d i i

.

Cussoiiia umbellata. Erythrina caffra.

Tricliilia emetica. Cassipourea verticil-

lata.

Eugenia cordata Voacanga thouarsii

(in wet places). (in wet places).

2. Lower Canopy—
Sclnnidelia nionopliylla. Calodendi'on capense.
Clausen a in as qua lis. Bridelia mi c rant ha.

CliiBtaclmie aristata. Baphia racemosa.
Ela?odendron capense. Antidesma venosuni.

Trimeria alnifolia.

Exccecaria reticulata.

C 1 e r o d e n d r o n g 1 a b r u n i

.

3. Undershrubs—
Grewia occidentalis. Peddiea africana.

Oclma atropurpnrea. Oncoba kraussiana.

Randia rndis. Kraussia lane eclat a.

Doni])eya spp. Burchellia capensis.

P 1 e c t r o n i a s p i n o s a

.

4. Under-herbs—
Cluytia pulchella. Hibiscus pedunculatus.

P 1 e c t r a n t li u s spp. P e r i s t r o p li e n a t a 1 e n s i s

.

Adenocline sp. Justicia spp.

Potamopliila preliensi-

lis and several other

grasses.

5. LlANES—
Vitis capensis. Entada natalensis.

Dalbergia obovata. Acacia natalensis.

Senecio spp. Flagellaria guiniensis.
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Dominant and sub-dominant. Associated.

6. Marginal Belt—
C 1 u y t i a p u 1 c h e 1 1 a

.

B e v k h e y a s p p

.

Randia rndis. Vitis cuneata.

Celasti'us buxifolius. Erianthus capensis.

Rubus pinnatus. Andropogon nnrdus.

Andropog'oii filipendn-

lus.

PellEealiastata.

Strelitzia aiigusta

(local).

This type of bush extends up to tlie edge of the first-

terrace, i. e. to about 1500 feet. It grows on the south-

eastern slopes, facing the rain clouds, and sheltered from the

dry hot winds. Most of the species composing it extend

through Tropical East Africa. The trees possess a notably

tliick bark. Al])izzia fasti giata and Rhus Ion gi folia

are the two dominant trees. Albizzia has the umbrella-

form, a clear bole and a widely expanded flat crown, a form

which is characteristic of the trees composing the drier Thorn

Savannah. Sclerocarya is also often flat-topped, but Rhus
longif olia and the others, both sub-dominant and associated,

are more rovmded in form.

In the Midland similarly situated we have the—

•

(6) SCATTERED MIDLAND BUSH

of the following composition :

Dominant and sixb-dominant. Associated.

1 . Upper Ca.is!Opy—
Combretum kraussii. Pygteum africanum.
Calodendron capense. Ficus natalensis.

Xymalos monospora Celtis kraussiana.
(in wet places). Rhus longifolia.

P o d o c a 1' p u s t h u n 1) e ] g i i.
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Dominant and sub-dominant. Associated.

2. LowEK Canopy—
Toddalia lanceolata. Burcliellia capensis.

Halleria elliptica. Gardenia rotlimannii.

Grrewia occiden talis. Gardenia uenberia.
Sclnnidelia monopliylla. Trimeria alnifolia.

Clau.sena ineqnalis. Zizyphus niucronata.
Rhamnus prinoides. Rhus spp.

3. Undershrubs—
Cluytia pulcliella. Calpurnia lasiogyne.
Cassinopsis capensis. Ehretia liottentotioa.

Celastrus buxifolius. Peddiea africana.

4. Under-herbs—
Echinospermum sp. Pteris flabellata.

Thunbergia natalensis. Hypolepis anthrixi-

f olia.

Peristroplie natalensis. Aspleninm erectum.
5. LlANES

—

Vitis capensis. Dalbergia obovata.
Scutia commersonii. Vitis cirrhosa.

Senecio spp. Asparagus plumosus.
6. Marginal Belt—
Rhamnus prinoides. Andropogon spp.

Burchellia capensis. Erianthus capensis.

Trimeria alnifolia. Berkheya spp.

Celastrus buxifolius. Mohria caffrorum.
Cluytia pulcliella. Pteris aquilina.

This Midland bush does not differ very markedly in its

oecological character from the bush nearer the coast. As
will be seen by compainng the lists, several of the species

are common to both. The Midland bush also occurs on the

south-eastern slopes, and receives the highest amount of

rainfall in the region.

Calodendron capense, one of the dominant trees, is

deciduous, and so is Celt is kraussiana, which is associated.

It must be remembered that though the bush is at an alti-

tude where winter frosts occur, yet these are most severe in
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the valleys, and rarely, if ever, occur within the bush, which

always grows on the slopes.

The Midland Scattered Bush extends from 2000 up to

4000 feet, i.e. into the region whei-e the larger Yellow Wood
forest is found. It will be seen from the list that the Yellow

Wood (Podocarpus) occurs sometimes, but it is never a

dominant tree. It may generally be described as Comb re-

turn bush—C ombre tum kraussii being most abundant.

Most of the species extend into Tropical East Africa. Calo-

dendron cape use is an exception, however, and of the

others, Pyga?uni africanum, Celtis kraussiana and

Podocarpus thunbergii are mountain species in the

tropics. If we compare the midland with the coast type of

bush the latter is nearer the Tropical East African forest

than the former. Rhus 1 o n g i f o 1 i a, which is dominant in the

coast bush and associated in the midland bush, is a species

which is found everywhere abundantly in the tropics.

We next come to the

—

(7) YELLOW WOOD BUSH

which forms the larger forest areas of Natal. It is made up

of the following :

Dominant and sub-dominant. Associated.

1. Upper Canopy—
Podocarpus elongata. Celtis kraussiana.

Podocarpus thunbergii. Combretum kraussii.

Olea laurifolia. Curtisia faginea.

Myrsine melanophleos.
Olea f aveolata.

Xymalos monospora.
2. Lower Canopy-—
Myrsine melanophl eos. Rhus longifolia.

Rhus la3vigata. Eljeodendron croceum.

Kiggelaria dregeana. Apodytes dimidiata.

Xanthoxylon cape use.

Toddalia lanceolata.

Celtis kraussiana.
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Dominant and sub-dominant. Associated.

o. Undershrubs

Grewia occidentalis. Hallei'ia elliptica.

Rinorea ardisijeflora. Bracliyhtna elliptica.

Trimeria alnifolia, Royena lucida.

Peddiea afi'icaiia. Eugenia zeyheri.

Buddleia salviaef olia.

Ehretia hottentotica.

4. Under-herbs—
Plectrantlius spp. Excopcaria caffra.

Justicia spp. Panicum sp,

Pteris flabellata. Pteris quadriaurita.

A s p 1 e 11 i u in e r e c t n ni

.

5. LlANES

—

Vitis capensis. Asparagus plumosus.
Dalbergia obovata. Scutia coininersonii.

Senecio macroglossis. Cnestis sp.

6. Marginal Belt—
Rhus spp. Spar 111 an Ilia pal in at a.

Heteromorplia arbo-

rescens. Cluytia pulchella.

Rlianinus prinoides. CeJastrus angularis.

The Yellow Wood bush is similar in many respects to the

scattered Midland bush, but it covers larger areas. Many of

the species are the same, occurring, however, in different pro-

portions. It is interesting to note that Celtis kraussiana,

Apodytes dimidiata, Xanthoxylon capense, Tod-

dalia lanceolata, and Curtisia faginea, are found in

the western Cape forests.

The Yellow Wood bush is found at altitudes of oOOO ft. and

upwards ; again, in the places where there is heaviest deposition

of rain and mist—on the south-eastern slopes. There are

isolated patches of it nearer the coast, e.g. at Albert Park,

Durban, and at Umhlatusi. Mr. Sim informs me that the

same distribution obtains in Pondoland, namely at high

altitudes and in isolated patches near the coast.
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Again, we have a slight tendency towai'ds becoming-

deciduous. Celtis kraussiana is quite so, and Grewia
occidentalis and Rhus laevigata ahiiost so. Ehus Itevi-

gata in autumn assumes the fall colours, but the leaves

remain on until the new ones appear in spring. As com-

pared with the bush nearer the coast there is less luxuriant

under-growth. There are not very many soft under-herbs.

Comparison of Coast, Midland, and Yellow Wood Bush.

Comparing now the bush from the coast upwards we may
note the following facts. The coast bush is closely allied to the

Tropical East African forest. As we pass up through the

Midlands, with rising altitude, the conditions become less

tropical, 'l^hough the majority of the trees still extend through

the tropics of East Africa, there are exceptions, and many of

them that do so extend are confined to the higher altitudes of

the tropics. Though there are such points of difference

between these three types, and though lloristically, as is

shown by the lists, the difference is considerable, yet oeco-

logically they can be grouped together as a formation. The

majority of the trees flower in spring at the end of the dry

season. A few flower in summer, and some are irregular in

their time of flowering, e.g. Xymalos monospora and

Apodytes dimidiata.

Epiphytes.—These are not very alnnulant, but the following

occur. Among the orchids the various species belonging to

the genera Polystachya, Angrascum, and My stacidiumj

among ferns Acrostichum tenuifolium, Polypodium
africanum, P. incanum, P. lanceolatum, P. lycopo-

dioides, Gymnogr amine lanceolata; the filmy ferns

Hymenophyllum and Trichomanes, various species;

Lycopodiuni saururus, L. verticillatum, L. gnidi-

oides; Psilotum triquetrum; Peperomia caffra and

Peperomia sp.; Rhipsalis cassytha, Fie us nata-

lensis; Dermatobotrys saundersii; among mosses

species of Hypnum, Orthotrichum, Leskia; leafy
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hepatics, such as Jungermannia spp., and Lejeunia

spp., and numerous lichens.

These epiphytes are found chiefly in the moister parts, often

preferring plenty of sunshine when obtainable.

Heterophytes.—There are Cassytha cap en sis, which is

holoparasitic, and Loranthus (five species) and Viscum
(eight species), hemiparasitic. Root-parasites are mostly

veld-plants, and will be described later. The following are

saprophytic orchids: Liparis bowkeri, Calanthe nata-

lensis, Stenoglottis fimbriata. Saprophytic fungi are

abundant, but parasitic fungi are fewer.

Cauliplory (Stem-flowering) is seen in Fie us capensis,

Halleria lucida, and Rawsonia lucida.

LiANES.—These are very abundant. The most impoi'tant

and characteristic ones for each of the three types of bush are

given in the detailed lists. Among them all there are, as far

as I know, no root-climbers. They are mostly of a pliant ropy

type, or thick and woody. Watch-spring tendrils are common.

Many are almost, if not entirely devoid of leaves till they

reach the light. Of Ipomaea there ai-e twenty-five species

found in Natal, most of them climbers. The Leguminosse

are well represented by the genera Canavallia, Vigna,

Phaseolus, Grlycine, Dolichos and several sj^ecies of

Dalbergia. The genus Vitis is another large one (seven-

teen species), mostly climbers. Among the Asclepiadaceas

there are the genera Vincetoxicum, Riocreuxia and

Dregia; among the Composite, Senecio, Mikania and

Vernonia, which contain climbers. There are many climb-

ing species of Asparagus. Cucurbitacea3 are fairly well

represented, and among Passiflorete there are Ophio-

caulon gummifera, Modecca digitata and Ceratio-

sicyos ecklonii. Other genera are Smilax, Combretum,
Secamone, Cissampelos, Popowia, Acridocarpus,

Helinus, Cardiospermum, Cnestis, Rubus, Plectronia,

Solanum, Jasminum, Strophanthus, Oncinotis, Dele-

champia, Thunbergia, Many of these are confined to the

coast districts.
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I have noted a few out of the many plants found in the

marginal belt of these bushes and forests. Some are shrubs

and small trees, and belong-to the woodland proper, preferring

the edge of it, where they get more light. Mixed with them

is a great variety of herbaceous plants and ferns. A great

number of the associated veld plants, particularly the taller

and later flowering species, take refuge from the ever-recurring

grass fires, and floarish in the moister surrounding belt of the

bush. Species of Senecio, Helichrysum and Berkheya-,

Polygala virgata, Artemisia af ra, Leonotis leonurus,

N id or ell a spjD., Plectranthus spp. are very common.

The bracken fern is often the dominant plant of the zone.

The taller grasses are also characteristic of it, e.g. Andro-
pogon nardus var. marginatus, Andropogon filipen-

dulus, Arundinella ecklonii, Erianthus cap en sis.

Growing among the taller herbs there is an endless variety

of smaller forms, which during the summer enjoy plenty of

deposition of moisture, and are shaded fully by the other plauts

among which they grow.

During some years the burning of the outside veld grasses

may be accomplished witliout interfering with the moist

marginal belt. But if it should happen that a strong wind

is blowing at the time, the fire will sweep through and scorch

the trees gi-owing on the outside of the bush. Next year the

trees are dry ;i,nd semi-withered, and the branches are carried

off by the natives for firewood. Thus, slowly the veld gains

on the bush. When timber is cut out of the bush, open gaps

are left in which grass grows tall, and when this also catches

fire the destruction is still greater. There can be no doubt

that the bush areas were at one time wider and more extensive

than they are now. At the present time greater care is being

taken, and as far as possible destruction of the bush is being

prevented, but it is well to recognise how important this factor

has been in the past.

In places where the bush has been destroyed it will grow

again if protected from the grass fires. The study of such

bush clearings throws much light on the question of how the
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close bush is formed. The soil of the slopes, where the bush
will grow, is usually covered with large and small blocks of

stone. The drainage is good and the soil well aerated, and
the stones conserve the moisture. Even in the driest, hottest

weather, if a stone be raised, it is seen that the soil is damp
underneath. In a protected bush-clearing the various asso-

ciated veld plants first take the fielc^, then the half shrubby

species get the upper hand, and Senecios, Berkheyas,
Plectranthus species, etc., soon almost entirely exclude the

grasses. Among these the various bush trees grow up and
the slope gradually becomes covered with bush.

(8) ROCKY STREAM FLORA.

Differing considerably from the types of bush already

described is that which occurs in the rocky stream valleys.

The streams flow through it, and each side of the valley is

covered with bush. Often, howevei*, the side which is more

exposed to the hot dry winds is bare of trees except close to

the bed of the stream. In places the canopy is dense, but

there are open spaces that have almost full exposure to the

sun. When the amount of sunlight which penetrates to the

ground is measured it is found to vary considerably. (See

above" under " Light.")

The following lists of trees represent the composition of

this type of bush in the different regions.

(a) Rocky Stream Flora, Coastwards.

Eugenia cor data,

Trema bracteolata,

Eicus capensis,

Ficus natal ensis,

Myrica asthiopica,

Voacanga thouarsii,

Halleria elliptica,

Combretum salicifolium .
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with mixed grasses and Cyperaceas underneath, and in

places Grleichenia poly podio ides in shade, and Nephro-
dium thelypteris in open swampy ground.

(b) Rocky Stream Flora, Midlands.

Combretum kraussii,

R a uw o 1 f i a n a t a 1 e n s i s

,

T r em a b r a c t e o 1 a t a

,

Fie us cape n sis,

Fie us natalensis,

Celtis kranssiana,

R h a nin u s p r i n o i d e s

,

Pittosporum viridif lornni )

Ilex capensis , less constant,

Pygajum africanuni
)

with mixed grass and other vegetation underneath ; but with

Clivia miniata where the canopy is dense, and with

Richardia africana where there is lighter canopy, and the

ground is swampy.

(c) Mountain Stream Flora, at High Altitudes.

Leucosidea sericea,

Cunonia capensis,

Callitris cupressoides,
P o d o c a r p u s t h u n b e rg i i

,

Passerina spp.,

Myrica tethiopica,

Rhamnus prinoides,

with Erica (two species), Sparmannia palmata, Arundi-
naria tesselata, and in places Cyathea dregei.

It will be seen that these types of bush are similar in many
respects to the other types found in the Bush Savannah.

They differ chiefly in being more open and irregular. The
usual common lianes are found just as in the other types of

bush. In fact the closer patches differ in no important

respect from those other types. In the more open patches the
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difference is greatest in the undergrowth. Near tlie water-edge

on the steep rocky banks an interesting and varied Crypto-

gamic flora is found. Such a spot is illustrated in PI. XVII,
fig. 1. In addition to various ferns and Selaginellas
and Streptocarpus spp., mosses and hepatics cover the

faces of the rocks and fill the chinks. From the spot illustrated

a number of hepatics were sent to Dr. W. H. Lang, who
identified species belonging to the genera Fimbriaria,
Duma r tier a, Riccia, Aneura and Anthoceros.

In the Sweetwaters Bush, which is illustrated in PI. XVI,
Rauwolfia natalensis is the dominant tree. In other

similar bushes one or other of the species mentioned may be

dominant. So the type is more variable and indefinite than

that found on the south-eastern slopes,^

The various types of bush described so far all show a very

definite relationship to the different factors. They grow in

the places where there is maximum deposition of moisture

;

they require a well-drained, well-aerated soil which may be,

and in fact usually is, somewhat rocky ; they do not require

to withstand strong frosts ; they are sheltered from the hot

dry winds. It is fi'om fires that they suffer most, and these

are gradually eating into them, and in the past a considerable

amount of bush has been destroyed by this means. This close

type of bush is associated with the high level grassland to

form the Bush Veld or Bosh Savannah or Forest Savannah.

(9) THORN VELD.

In reaction to the very different conditions found at the

low dry valley levels we get the Thorn Veld or Thorn

Savannah. The trees are scattered through the veld grasses,

and rarely grow close together. They present a sort of

park-like aspect. Before discussing their form and relation-

ships I will give a list of those that commonly occur.

' Dr. W. G. Smith has suggested to me that this Rocky Stream Bush
represents a migratory type in contrast to the Coast, Midland and

Yellow Wood bushes, which represent the formation on stable topo-

graphy.
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Upper Districts.

Acacia horrida,

Acacia caff r a var. rupestris,

Acacia sp. (liirtella ?),

Celastrus buxifolius,

K h r e t i a li o 1 1 e n t o t i c a^

Zizyphus inucronata.

More Coastwards.

The above, together with

—

Acacia arabica var. kraussiana,
Dichrostachys nutans,

Commiphora spp. (carytefolia),

Sclerocarya caffra,

Clerodendron g- lab rum,
Erythrina caffra,

Harpephyllum caffruui.

The form assumed by these trees varies somewhat. The
urabrella-form with flat-spreading crown is most typical.

Acacia caffra, Celastrus buxifolius, Zizyphus
mucronata, Acacia arabica var. kraussiana, Dichro-
stachys nutans always have it in the Thorn Veld, but

Zizyi^hus and Celastrus also occur in the close bush (see

lists), and there they do not assume the virnbrella-form. Of the

others. Acacia horrid a, and Acacia s p. (h i r t e 1 1 a ?) usually

have the same form. Sclerocarya caffra and Clero-
dendron glabrum often have it. The others are usually

rounded or vary in form. The flat-crowned form is well

adapted to Avithstand the strong hot winds to which the

trees are fully exposed. Another possible factor operating

in this respect is the circumstance that their water supply is

so limited that their growth in height is also restricted. They
all have large root-systems though usually they do not pene-

trate to any great depth, but rather extend along the surface

of the soil.

When we come to consider the cause of the trees o-rowinsr



THE VEGETATION OP NATAL. 311

isolated giving the park-like character to the Thorn Veld one

fact is very obvious, namely, that the trees often could grow a

great deal closer together without interfering with each other.

Further, I am informed by Mr. Sim that in cases where the

veld has been enclosed and fires prevented the trees do tend

to grow close together. But with constant recurring grass

tires young trees are scorched, and only isolated ones survive.

One factor that might be expected to be in operation would

be the lack of sufficient water in the soil—the trees growing

in the wetter spots. An examination of the soil, however,

shows that there is no such variation. It is uniformly very

di'v.

The grass fires have still another effect. The various seeds

of Acacias have a very hard seed coat, audit has been found

that seeds often lie for a very long time without germinating.

In planting Wattle (Acacia niollissima) it is the practice

either to boil or roast the seeds for a short time. Sometimes

the following method is pursued. When one Wattle crop is

cut down and the bark stripped, the branches and general

debris remain scattered over the ground. The seeds are

mixed with it and the whole set fire to, when the young-

seedlings appear very soon among the ashes. In a similar

way after a grass fire the young plants of the various Acacias
of the Thorn Veld come up among the ashes. They grow for

a year, and then the next grass fire kills some of them while

others manage to survive.

It has already been stated that the isolated thorn trees

throw but little shade as compared with that inside the close

type of bush, yet the shade that is given is sufficient to change

the character of the veld grasses around the base of each

tree. Often the change is slight. Anthistiria imberbis
and the other veld grasses grow taller. In other cases a variety

of other plants are found, e.g. Abu til on sonneritianum,

Solanum nigrescens, Sida spp., Cyathula sp., Salvia

spp., Leucas sp., Bidens bipartita and many others of

the almost innumerable associated veld plants, lists of which

are given later.
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As in the case of tlie close bush it was found that the rocky

stream type differed considerably from the ordinary type, so

also in the Thorn Bush there are types that differ from the

usual one as described above. One such type is common. It

is found on dry slopes fully exposed to the hot winds

up to an altitude of 2000 ft. or more. The species composing

it grow scajttered as in the typical thorn veld^ or close

together forming a dense, but at the same time extremely

xerophytic type of bush.

It is made up of the following :

Euphorbia g r a n d i d e n s,

Euphorbia tirucalli,

Schottia brachypetala.

Aloe marlothii,

Celastrus buxifolius,

Commiphora harveyi,

Acacia caffra var. rupestris,

Acacia horrida;

with the lianes :

S a r c o s t emm a v im i n a 1 i s,

Dregia floribunda, ,

Vitis cuneifolia,

Capparis spp.,

Pelargonium peltatum.
Of these, several have been described as being found in

the typical Thorn veld. The others are very xerophytic.

Euphorbia gr audi dens has the candelabra form and is

practically leafless. Sarcostemma viminalis is also

leafless. The Euphorbias contain a resinous caoutchouc

which can be extracted in quantity, and in the case of

Euphorbia tirucalli is being Avorked by a rubber com-

pany.

Another xerophytic type is found on mountain rocky situa-

tions consisting of :

—

(xreyia sutherlandi.

Aloe natalensis,

Buddleia salvia^f olia,
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C h i 1 i a n t h u s d y s s o p li y 1 1 u s,

Cnssonia spicata;
and in the upper districts :

C e p h a 1 a n t h u s n a t a 1 e n s i s

.

Finally in the Drakensberg we get an Alpine xerophytic

scattered type consisting of Proteas (P. hirta, P. abys-
sinica, and P. subvestita) and Erica spp., Celastrus
buxifoliu.s, and the palm-like tree-fern, Cyathea dregei
(PL XIX). This occupies the open mountain localities.

GRASSLAND OR VELD.

We have now to consider the grass savannah, which extends

over the whole of Natal, and in which the types of woodland

occur in the particular situations mentioned. A list of the

commonest grasses met with will be given first, omitting those

that are characteristic of the vleis or marshes.

Anthistiria imberbis, Andropogon ceresi^f ormis,

A. hirtus, A. schirensis, A. amplectens^ A. auctus,

A. pertnsus, A, contortus, A. intermedius var.

punctatus, A. schoe nan thus, var. versicolor, A.

eucomus, A. dregeanus, A. cymbarius, A. filipendu-

lus, A.nardus var. marginatus, Digitaria eriantha,

D. ternata, D. horizon talis, D. sanguinalis, D.

tenuiflora, Panicum serratum, P. la3vifolium, P.

proliferum, P. dregeanum, P. natalense, P. curva-
tum, Eragrostis curvula, E. plana, E. chalcantha,
E. superba, E. brizoides, E. nebulosa, E. ciliaris,

Aristida juncif ormis, A. barbicollis, A. angustata,
Setaria sulcata, S. aurea, S. verticillata, S. im-
berbis, Pennisetum natalense, P. unisetum, P.spha-
celatum, Chloris petrtiea, C. gayana, C. virg-ata, C
pycnothrix, Paspalum scrobiculatum, Tricho-
pteryx simplex, Tricholasna rosea, Mel in is minu-
tiflora, Trachypogon polymorphus, Tristachya
leucothrix, El eusine indica, Imperata arundinacea,
Harpechloa capensis, Ctenium concinnum, Micro-
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cliloa caffra, Sporobolus iiidicus, Kceleria cristata,

Anthoxanthum ecklonii, Cynodon dactylon.

These are nearly all perennials. The onl}- important

annuals are certain species of Digitaria (D. ternata, D.
horizontalis, D. sanguinalis), of Setaria (S. im-

berbis and S, verticillata), and Elensine indica.

They are mostly of the narrow-leaved type, though those that

grow near the edges of the bush may be broad-leaved, e.g.

Setaria sulcata which extends within the bush, and is

found also beside streams. Being perennial the majority have

the tufted form, with numerous innovation shoots, which may
be intra-vaginal or may pierce through the subtending shea.ths

and form stolons. The stems and leaves are often covered

with coarse hairs, though individual syjecies vary in this

respect according to the situation and soil in which they are

growing. The spikelets are often hairy, as, for instance, in the

silvery villous Andro^iogon hirtus, one of the most

abundant grasses.

The whole of the grassland may be divided into two

main types : (1) The high-level veld, growing on the loose,

well-aerated soil of the higher hills and ridges (see PI.

XX, fig. 1). (2) The low-level veld growing on the hard-

baked clay soil of the lower v;illeys (see PI. XX, fig. 2).

The former type corresponds to the sour veld or red grass

veld, using the farmers' terminology, and the latter type to

the sweet veld or blue grass veld. I have not adopted these

terms, because I find that they are very loosely applied.

Any veld where cattle do Avell is apt to be termed sweet veld,

and the blue colour of the grass in the latter type is by no

means constant.

(10) HIGH LEVEL VELD.

This veld is associated with the close type of bush which

occupies the south-eastern slopes (Yellow Wood bush, etc.),

and since it covers the higher levels it enjoys a greater

amount of rainfall, a less amount of frost in winter, a soil

which, though I'ichcr mechanically, is poorer chemically than
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the soil of the other type of veld. The grasses found in this

high veld all grow tall and all flower regularl}-.

Anthistiria iniberbis is nearly always the dominant

grass. It frequently has Andropogon ceresii\?formis as

a sub-dominant species, and various other species of Andro-
pogon are associated. The taller species, Andropogon
nardus var. marginatus (Tambootie grass) and Andro-
pogon filipendulus are characteristic of the moister spots.

They are transitional to the Vlei Formation, and also are

characteristic of the marginal belt which surrounds the

bush.

Mixed with the A nthistiria- Andropogon Associa-

tions are species of Digitaria, Eragrostis and Panicum.
Species of Setaria, like the taller Andropogons, pi'efer

the moister spots. There are endless local variations : Tris-

tachya leucothrix, Trachypogon polymorphus and

one or other of the various Andropogons in turn become

sub-dominant or even dominant. Harpechloa capensisand

Microchloa caffra are two characteristic mountain species.

A full detailed classification into separate associations would

form an interesting task, and it is one which I hope to under-

take.

It is extremely important to note how the nntural veld

associations are changing. Over wide areas the grass

Aristida junciformis has more or less complete]}' ousted

the more nutritious veld grasses. This is particularly the case

in the Richmond district for instance. Such an Aristida
association is also found lining for a yard or two each side of

the numerous Kafir paths that cross the veld. It is the

characteristic association along the railways. It is commonly

known locally as " wire grass," and the name describes it

well. Loosely cgespitose in habit with a slender rhizome, it

seems to be able to withstand conditions which ki]l the other

grasses. When trodden underfoot the natural veld grasses

soon give way to the Aristida, and this explains why it lines

the Kafir paths. Along the railways it is customary to ])uvn

the grasses as early as possible to prevent grass-fires spread-
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ing later, when the grass is all withered and could easily be

ignited by sparks from the engine. Aristida junciformis

seems better able to endure this early burning, which soon

kills out the species of Andropogon and Anthistiria.

The same factor is in operation elsewhere. There seems to

be a fairly general consensus of opinion among the farmers

that burning the veld grass leads to deterioration, i.e. to the

Aristida association getting the upper hand.

Sometimes the Aristida association is practically pure,

oontaining nothing but Aristida junciformis. At other

times there is a greater or less admixture of the other veld

grasses, e.g., Eragrostis curvula. The harder-leaved

Aristida barbicollis (used by the natives for making

brushes) is not so common, but it is sometimes associated

with A. junciformis.

There is still another factor which has a changing effect on

the veld, namely over-grazing. When the cattle eat out all

the ordinary grasses, others (e.g. Cynodon dactyl on,

Eragrostis spp., etc.) become dominant.

(11) LOW LEVEL VELD.

This is the type of grassland associated Avith the various

thorn trees to form the Thorn A-^eld. There is little of it

that does not contain thorn trees,. but such treeless parts do

occur, and it is better to consider it in contrast to the high

level Veld. The soil is of a hard, dry, clayey type and

it has the valley frosts and low rainfall. In response to these

factors, the grasses are more xerophytic than those composing

the other type of Veld. They differ markedly in their

habit, being low-growing forms, more hairy, and frequently

not flowering save here and there spoi'adically. Some of the

associated forms, however, do grow tall and flower, so I

have named it Low Level Veld rather than Low Grass

Veld.

Anthistiria imberbis is again dominant over fairly

large areas ; but it is more densely tufted, seldom flowers.
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and has, till it begins to wither, a deep blue colour, thus

differing considerably from the form assumed by the same

species on the High Level Veld.

Andropogon hirtus is another dominant species, but it

frequently grows tall and flowers.

Other characteristic species are Andropogon pertusus,

A . s c h a3 n a n t h u s, A . am p 1 e c t e n s, S p o r o b o 1 u s i n d i c u s,

Eragrostis spp., Chloris petra3a, Panicum spp.

The grasses composing this type of veld are set fire to

in just the same way as those on the higher levels. We have

seen how these fires affect the thorn trees of the Thorn
Veld. 'I'hey also, together with the other factors which

operate in the case of the taller grasses on the high veld,

bring about changes and deterioration in this low veld.

Here it is usually Sporobolus in die us that forms the

secondary association. What has been said regarding

Aristida junciformis holds true for Sporobolus. It

lines the Kafir paths, etc., and in many places covers wide

areas of the veld. Aristida junciformis sometimes also

occurs in this type. Aristida angustata is often quite

abundant, especially where there is very little soil.

Seeing that this type of veld occupies the main river

valleys we find, as is to be expected, that its character alters

when close to the river. There is a greater variety of grasses,

including those named in the description of the vleis, as well

as Cyperacea? and other aquatic vegetation. Pennisetum
unisetum is commonly dominant near the river side.

Ploughing the veld also leads to changes. If the ground

is ploughed up and left, or left after crops, e.g. of mealies,

and allowed to revert to veld, first of all some of the asso-

ciated veld plants (annuals) take the field (e.g. Senecio
spp., Hebenstreitia spp.). At the same time annual

species of grasses, or at least grasses that flower the first year,

Paspalum, Digitaria, and Sporobolus occur. Next year

these grasses reniain, and along with them Tricholasna
rosea appears. About the third year the Senecios, etc.,

die out, and the grasses become dominant. After several

VOL. 2, rAirr 3. 22
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years—farmers put it at about fifteen—-the ground reverts to

the condition of the original veld.

(12) ASSOCIATED PLANTS OF LOW AND HIGH LEVEL
VELD.

Scattered through the veld grasses there is a great variety

of flowers, the species varying very much in different locali-

ties. CEcologically these plants may be divided into the

following classes :

1. Plants that flower innnediately after the burning of the

grass. The fire seems to act as a sort of stimulus to them,

and it does not signify whether the burning is late or early

they flower immediately afterwards. Even in the middle of

the dry season they are fouud scattered over the blackened

surface of the ground. The following are most typical :

Clazanea longiscapa, Grerbera spp., Moreea spath-

acea, Scilla spp., Cyrtanthus angustif olius, Senecio

pterophorus var. apteris, Senecio spp., Anoigan-
thusbrevifolius, Apodolirion buchanani, Hydroco-
tyle cent ell a.

2, The second class includes a much greater number—the

plants that flower early in the season, shortly after the first

rains, and before the grass has grown tall enough to shade

them. They are similar in many respects to the floor vegeta-

tion of deciduous woods, but are more xerophytic. A great

number of bulbous monocotyledons occur. The general

aspect of the grass veld at the time of flowering of these

plants is shown in PI. XXI, fig. 2. The grass is growing

quickly, but it is more or less tufted and the full amount of

sunlight reaches these associated plants.

The following list, though not so long as it might be made,

will give a general idea of the variety of plants found

flowering in the veld at this season :

Monocotyledons.—Moraja tenuis, Mora3a spp., Aristea

spp., Dieramn. pendula, Gladiolus pubescens, Hy-
poxis spp., Hypoxis baurii, Crinuni longifolium,

Bupha3ne disticha, Cyrtanthus lutescens. Hitman-
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thus natalensiSj Asparagus sp., Knipliof ia sp., Aloe
nataleusis, Aloe ferox, Bulbiiie asphodeloides,
Eriospei-muiu spp., Tulbaghia alliacea, Dipcadi
viride, Albuca sp., Drimiopsis sp., Scilla spp., Orui-
thogalluui spp., Androcymbium sp., Wurmbea
kraussii, Eulophia spp., Habeiiaria spp., Disa spp.,

Corycium spp.

Dicotyledons.—Heliopliila spp., lonidiuui sp., Poly-

gala liottentotica, Hypericuiu spp., Maliei-uia spp.,

Oxalis spp., Crotalaria globifera, ludigofera spp.,

Oldeulandia auiatymbica, Pentanisia variabilis,

Scabiosa columbaria, Ethulia couyzoides. Aster
spp., Couyza spp., Gnaphalium spp., Helichrysum
spp.. Cineraria sp., Senecio spp., (lerbera spp.,

Lactuca capensis, Lobelia spp., Wahlenbergia
spp., Solanum capeiise, Did is rep tans, Cycnium
sp., Hebenstreitia sp., Stacliy s sp., Ajuga ophrydis,

Lasiosiphon sp.. Euphorbia sp., Cluytia spp., Phyl-
lanthus spp., Acalypha sp., Rapliionacme sp.

3. The third class is made up of tlie plants that grow with

the grass and flower late. They are taller forms, many of

them rising above the grasses. Tlie various Berkheyas
and tall Helichrysums, and such plants as Leonotis
leonurus form a conspicuous feature of the grass savannah

in late autumn. As will be seen from the list many of the

bulbous Monocotyledons are included in this class.

The following is a list of ])lants belonging to this third

class :

Monocotyledons ,
—W a t s o n i a d e n s i f 1 o r a , W a t s o n i a

meriana, Hesperantha sjip., Tritonea rosea, (lladi-

olus spp., Gladiolus papilio. Gladiolus ecklonnii,

Hypoxis oligitrichus, Brunsvigia josephinte, Nerine
sp., Hasmanthus spp.. Asparagus sp., Kniphofia
spp., Aloe spp., Anthericum spp., Galtonia candi-

cans, Eucomis spp., Gloriosa virescens, Sander-
sonia aurantiaca, Satyrium spp., Disa spp.,

Brownie a spp., Brachycory this sp., Disperis sp.
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Dicotyledons.—^Polygala spp., Diantlius sp., Ceras-

tium dregeanum, Hibiscus sethiopicus, Pelargonium
aconitif oliuin, Oxalis spp., Crotalaria spp., Argyro-
lobium sp., Psoralea pinnata, Indigofera spp.,

Cassia miiiiosioides,Crassula spp., Pen tan isia vari-

abilis, Spermacoce natalensis, Yernonia dregeana,

Aster spp., Nidorella spp ., Grnaphalium spp., Heli-

chi'ysuni spp.. Cineraria spp., Senecio spp., Crypto-
stenima calendulaceum, Grazanea spp., Berklieya

spp., Dicoma argyropliylla, Lobelia spp., Wahlen-
b e r g i a spp., S e b te a spp., B e 1m o n t i a spp., S o 1 a n um
spp., Nemesia spp., St rig a spp., St rig a lute a,

Buchnera sp., Rhamphicarpa fistulosa, Thunbergia
spp., Blepliaris spp., Justicia spp., Selago spp.,

Ocimum spp., Salvia spp., Stachys spp., Leonotis

leonurus, Teucriuni sp., Lasiosiplion sp., Thesium
spp., E u p li o r In a spp., C 1 u y t i a spp., P h y 1 1 a n t li u s

spp., Xy snialobium spp-, Scliizoglossum spp.,

Gromphocarpus spp.

Of the Scropliularinea? found in the veld the genera

Striga, Buchnera, Rhamphicarpa, Melasma, Cyc-
nium, from the fact that they dry black, may be suspected

of being root-parasites, and many of them are known to

be so.

(13) MARSH TYPES: DOMINANT PLANTS.

Reference has been made to the wetter spots on the veld.

When these become larger in area we have what is commonly

termed a vlei, i. e. a marsh. Such vleis are found wherever

a depression in the ground checks drainage, but owing to

the steep rise of the ground generally from the sea to the

Drakensberg, vleis, though numerous enough, are rarely very

large. Few cover more than an acre or two of ground.

They are found sometimes in rather unexpected places, on the

top of a high ridge, for instance, near the edge of the slope.

They are not abundant in the dry river valleys. They have
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this in common with the valleys, however, that in winter

they have a much lower temperature than tlie surrounding

veld. Frosts are common in all the midland vleis.

The vegetation varies (1) according to the amount of water

present, and (2) according to the degree of stagnation of the

water. There are vleis which are formed simply by a

streamlet spreading itself over a iiat level surface. The

water drains through fairly quickly. Such a vlei is driest

towards the sides and wettest towards the centre. Other

vleis are small circular depressions. They are usually dried

up during the dry season, and wet during the rainy season.

The water in them becomes stagnant. Actual lakes are not

at all common, and very few reach an acre in extent.

They do, however, occur in small depressions up to an

altitude of 4000 feet. In many of them surprisingly iew

aquatic phanerogatns occur.

The following lists of types include some of the commonest

plant associations found iir the marshes :

1. Dominant. . Andropogon nardus var. margi-

natus and Andropogon filipendu-

lus.

Sub-dominant. Setaria aurea and Cyperus latifo-

1 i u s

.

This is the driest type of vlei. Soil moist and alluvial.

2. Dominant. . Ischasmum fasciculatum var. arc-

t u a t u m .

Sub-dominant. Setaria aurea.

Here the soil is again moist and alluvial, but a stream

flows through the middle of the marsh.

o. Dominant. . Setaria aurea and Eragrostis nebu-
1 o s a

.

Sub-dominant. Andropogon nardus, A. filipen-

d u 1 u s , C y p er u s s p p

.

Another of the drier types.

4. Dominant. . Cyperus latifolius and Erianthus
capensis var. villosa (see PI. XXIII,

fie-. 1).
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Soil again moist and alluvial ; stream in the middle of

the marsh.

5. Dominant. . Cy perns latifolius and Phrag mites
c omm u n i s

.

Snb-dominant. Erianthus capensis, Polygonum
1 a p a t h i f o 1 i um

.

Associated. . Panic um crns-pavonis, Typha; ca-

pensis, Arundinella ecklonii.

(PI. XXII, figs. 1 and 2).

A type of one of the larger vleis. Very wet in some

places, drier in others. Stream flows through it, and spreads

out over parts of it.

In giving the above list I have endeavoured to restrict

myself to fairly general types. By taking the smaller

vleis one after the other it would be possible to extend

the list very considerably. Instead of that I shall deal

with the other marsh plants under a separate heading,

although many of them in the smaller marshes become

dominant.

(14) ASSOCIATED PLANTS OF THE VLEIS.

In addition to Cy per us latifolius there are many other

species of Cyperus. Cyperus fastigiatus, C. sexan-

gularis, C. immensus are common. Altogether twenty-

four species of Cyperus are recorded for Natal, mostly

marsh plants. The other genera of Cyperacese are

Carex, Kyllinga, Pycreus, Juncellus, Mariscus,

Eleocharis, Finibristylis, Bulbostylis, Scirpus,

Ficinia, Fuierena, Lipocarpha, Ascolepis, Rhy-
cospora, Costularia^ Cladium, Scleria, Schoenoxi-

phium, species of which are found scattered through the

marshes, but I have not attempted to work out many of

the species of this difficult group.

Of other common marsh plants the following prefer to be

near running water: Eriocaulon spp., Xyris spp.,

Commelina gerrardi and other species, Cunnera per-
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pensa^ Ludwig-ia spp., Epilobium spp., Scliizo-

stylis sp., Salix woodii.

The following- grow on the moist alluvial soil: Crinuni
longif olinni, Anoiganthus bre vif lorus^ Osbeckia
umlasiana. Richardia africana grows either on moist

alluvial soil or near running* water.

(15) AQUATIC TYPE.

There reniains the purely Aquatic Vegetation. In the

wettest parts of the marshes Typha cape n sis is found. It

is also typical of the small lakes forming a Typha associa-

tion.

In addition to this the following aquatic plants are found :

Nymphasa stellata,

jSTympheea cape n sis,

Pistiastratiotes,

Lemna mi nor

,

Callitriche bolusii,

U t r i c u 1 a r i a spp.,

Myriophyllum spicatum,
Triglochin spp.,

Aponogeton natalense,

Potamogeton (7 species),

Trapa bispinosa.

These occur in the fresh-water lakes, but rarely very

abundantly. The leaves of Potamogetons do not form a

complete covering over the water. On the whole. Natal is

very poor in purely aquatic types of vegetation. There are,

however, one or two extremely interesting plants worthy of

mention. Hydrostachys natalensis (Podostemacefe)
occurs in the rivers, usually under a waterfall. Sphte-

rothylax algiformis has also been recorded for Natal.

Drosera burkeana is common in moist spots.

The lagoons have already been described with reference

to their mangrove vegetation, but many lagoons have no

mangroves. The water in such is brackish, and Zostera
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nana, Zannichellia palustris, Ti'ig'looliin spp. are

found, with Salicornia, Acrostichuni aureiim, and

Phragmites communis near the edge.

(16) SECONDARY ASSOCIATIONS.

It may be well to add a few words concerning the influence

of man on the vegetation of Natal. The destructive influence

of the native I have already dealt Avith, and also the effects

of burning the grass, a practice followed not only by the

natives but also by the European farmer.

Among what may be called the constructive effects the

following are the most important :

1. Wattle Planting.—Lai'ge areas are now covered with

plantations of Wattle (Acacia moUissima). The places

selected are High Level Savannah, where the soil is an iron

soil, loose, well aerated and well drained, and where the rain-

fall is high and summer mists occur. This Acacia demands

a large amount of water and the drying up of vleis is a result

that is commonly noticed.

2. Tea and Sugar Planting.— These plantations are found

on the coast belt, and have led to a complete change in its

appearance. Mvich of the bush has been cut down to make
way for them.

3. Maize Growing.—Every native kraal has its mealie

patch, and some of the farmers undertake maize growing on

a large scale. The rich soil of the valleys after it has been

aerated by tillage is best suited for maize.

4. The Introduction of Foreign Grasses.—Several of

these have been introduced. Of late years it has been found

that Paspalum dilatatum is very well suited to Natal,

remaining green and succulent during the dry season. It is

not improbable that in the course of a few years the veld

will be entirely changed, and the native grasses replaced

by others.

PI. XXIII, fig. 2 represents various secondary associations.
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List of English, Dutch and Kafir Names.

Acacia caffra

Acacia liirtella

Acacia horrida

Acocanthera spectabilis

Albizzia fastigiata

Androp o go 11 iiardus var.

nxargiiiatiis

Andropogon sorghum
Andropogon filipendulus

Antliistiria imberbis
Apodytes diinidiata

Arteiuesia afra

Avicennia officinalis

Brachylaina discolor

Bracliylseua elliptica

Brnguiera gyiiinorliiza

Buddleia salvitefolia .

Biircliellia capensis

Calodendron capense .

Carissa arduiiia

Carissa grandiflora

Capparis citrifolia

Celtis kraussiana
Celastrus peduncnlaris
Celastrus aciiininatus

Celastrus bnxifoliiis

Chiliaiitlins oleaceus .

C hry s o 1^ h y 1 1 um n a t a 1 e n s e

.

Clausena inajqualis

Clerodendron glabrnm
Clnytia xjulcliella

Combretiim kraussii .

Combretiim salicif oliuiu

Cola natalensis

Commiphora harveyi .

Commiphora caryajfolia

Cordia caffra

Cat-thorn. Kat-doorn. umNga-manzi.

Camel thorn. nniNga-punzi.

Thorn tree. Doom boom. umNga.

Poison bush. Gift boom. iiiTlungun-

yembe, uBulungubenyoka.

Flatcrown. umHlandoti, Nebelele.

Tam])ootie grass.

Kafir corn. ainaBele.

Sibuzana.

inSinda.

White pear. Witte peer. umDakana.

Wormwood. uniHlouyane.

White mangrove.

iPahla.

Bitter blaar. isiDuli.

Mangrove.

Sagewood. Saliehout. Gwangi.

Wild pomegranate. Buffels hoorn. To-

bankone.

Wild chestnut. Wilde Kastanje. Um-
baba.

Yum-yum. Beta-nmTunzi.

Natal plum. amaTungula.

iiiTsihlo

Camdeboo stinkwood. umVumvu.
Blackwood. Zwarthout. umNqai.

Silk bark. Zijdebast, zijbast. umNama.
umQuqoba.

Bastard olive. Salie,Wilde Vlier. uniGeba.

Tungwane.

umNukambile.

umQuaquane, vimQuoquongo.

uniFi3'^o.

umDubu, weHlati.

Bush willow. nm-Dubu.
umTenenenda.

y Corkwood. Hlunguti.

Septee, Oudehout, Lovu-lovu, Keen, um-
Novu-novn.
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Cunonia capensis . . Red alder. Roode Els. uniQwasliube.

Curtisia faginea . . . Assegai. Assegaailiout. umGxina.

Cussonia spicata . . . Cabbage tree. Nooiensboom. iimSenge.

Cussonia iimbellifera . Cabbagetree. Nooiensboom. umKisiso,

umSeiige.

Cyclostem->n argutus . . Bastard white ironwood. umHlagella.

Dactylotenium segyptiacum islnane.

Dalbergia obovata . . umZungulu.

Ebretia hottentotica . . Stamper wood. umHleli.

Elaeodendron croceiim Saffron wood. Saffraan liout. umBom-
vane.

Eleiisine indica . . . Munyaukomo.

Ekebergia c aliens is . Cape ash, Dog plum. Essenhout. um-

Gwenya-iiizinja.

Eragrostis curvula . . iiViti.

Erianthus caj)ensis . . umTala.

Euciea lanceolata . . Bush gwarri. Bos gwarri. umGwali.

Euclea natalensis . . iDungamuzi.

Eugenia cordata . . . Water tree. Water boom. luiiDoni.

Eugenia zeyheri . . Wild jambos. Pappe. isiDuli, we-

Hlati.

Euphorbia grandideus . iimHlonhlo.

Euphorbia tirucalli . iimSululu.

Exccecaria africana . Sandalwood. uinTomboti.

Erythrina caffra . Kafir boom. umSinsi.

Ficuscapensis . . . Bush fig. niKwane.

Ficus natalensis . . . Wild fig. Na-touw, Wilde vijg. uHluzi,

umTombe.
Garcinia gerrardi . uniBindi.

Gardenia globosa . umSugusi.

Gardenia rothmannia . Candlewood. Kaarshout. Aapsekost.

Gardenia neuberi a . Mispel. Kafir cherry. Opcheities,Tongoti.

Gardenia thunbergia . Wilde katjepiering, Buffelsbal. uniKan-

gaza.

Gomphocarpus spp. . . Wild cotton.

Grewia occidentalis . . Kruisbesje. umnQabaza.

Greyia sutherlandi . . Baakhout. inDalu.

Gunnera perpensa . iPuzi-lomlambo.

Halleria elliptica . . Wild fuchsia. Nutseng, Kinderbesje.

umBinza.

Helichrysum spp. . . Everlastings. Zevenjaartjes.

Harpephyllum caffrum Kafir plum. Kaffer pruim. uniGwenye.

Helinus ovata . . . uKumbuqwekwe.
Heteromorpha arborescens umBangandlilala.
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Hibiscus tiliaceus

Hydrocotyle centella

Ilex capensis
Kio-trelaria africana

Kraussia lanceolata .

Lasio siphon spp.

Leonotis leonurus
Leucosidea sericea

Maba natalensis .

Melletia caffra .

Mesem bryantliemnm sp.

Miiuiisops caffra .

Mimusops o bo vat a

Myrica retliiopica.

Myrsine melanoplileos

Notobnxus natalensis

Nnxia floribi;nda

Nuxia congesta
Nyniphgea stellata

Oclina arborea

Ocotea b"nllata

Olea capensis

Olea lauvifolia

Olea verrucosa
Olea foveolata

Olinia cyniosa

Pavetta lanceolata
Pavetta c;;,ffra

Peddisea africana
Pentanisia A^ariabilis

Pittospornm viridiflo

Plectronia spinosa
Plectronia niundtii

Plectronia obovata

umFinea.

Dwa-dwa.

uniLolwa.

Persgras.

Water tree. Waterbooni. uniDuma.

Wild peach, Natal mahogany. Spekhout,

Vaderlands roodehout. uVeti, Lovu -

lovu.

Wild coffee. uniDhlesa.

isiDikili.

Red dagga.

Oudehout.

Smalblad.

uniZinibeet.

Hottentot fig.

kunia.

Red milkwood.

Nweba..

Red milkwood.

Tunzi, Amasitole.

Waxberry.

Cape beech.

weHlati.

Box wattle.

Wild eldei

Bogwood. Witte salie.

Water lily.

Redwood, Cape plane.

umTensema.

Laurel, Black stinkwood. Stinkhout.

Ironwood. Yzerhout. Igqwanxe.

Black ironwood. Zwart Yzerhout.

umHlebe.

Wild olive. Olijvenhout. umQuma.
Bastard ironwood. iimQumaswele,

umHlebe.

Roodebesje. nQudu.
Christmas ti'ee. umDhlesa.

Christmas bush.

iuTozane.

iRubuxa, liDliso.

uniKwenkwe.

umPembetu.
Rock alder. Klip els, Sandulane. Nge-

Lambila.

Xululembile, umBonemfane.

Kinkelboschjes. Ku-

Roode Melkhoiit. vim-

Roode Melkhout. um-

Beukenhout. isiGwane,

Luxwego. Gala-gala.

Vlier. iimQuaqu.

umKobess.

Roodehout.
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Plectronia ventosa . . Turkey beriy. ScliapedroUetjes. nm-
Yutwaniini.

Podocarpus tliuiibergii . Real yellowwood. Reclite Geelhout.

iiinCeya.

Podocarpus elongata . . Common or Bastard yellowwood. Geel-

liout. umKoba.

Popowia caffra . Dwaba.

Portulacaria afra . . Spekboom. Gyanese.

Protea spp. . . . . Sugar bushes, Wagon trees. Suiker

boschjes, Wagen boom, Wa boom.
Isiquane. isiQalaba.

Psycliotria eapeusis . . Gono-gono.

Ptaeroxylon utile . . Sneezewood. Nieshout. umTati.

Pterocelastrus variabilis . Cherrywood. Kersehout. iTwyina.

Pygasum africanum Red stinkwood, Bitter Almond. Roode
Stinkhout.

Randia rudis.... iuTsinde. nSinde.

Rauwolfia natalensis . . Quinine tree. umJela.

Rhamuus priuoides . Blinkblaar. umGlindi.

Rhizophora mucronata Red mangrove. umHluma.
Rhus laevigata . . . Red currant. Kareehout, Bosch Taai-

bosch. umHlakoti.

Ricinus communis . Castor-oilplant.

Royena lucida . . Blackbark. Zwartbast. umkaza.

Royenavillosa . . . Oandana.

Royena pallens . . . Blauwbos. umbongisa.

Rubus pinnatus . . . Bramble. Braambos. amaKonulu.

Scolopia mundtii . . Red pear. Roode Peer. iQumza.

Scolopia zeyheri . . . Thorn pear. Doom Peer. iQumza
elinameva.

Scutia commersonii . . Kat doorn. Drach-mijn-keel. isiPinga'.

Setaria sulcata . . . Buffalo grass. uBabe (omKiilu).

Sideroxylon inerme . . White milkwood. Witte Melkhout.

vimQwashu.

Strophanthus spp. . Monkey ropes.

Strychnos atherstonei . Cape teak. Kajatehout. iNama.

Strychnos henningsii. . Hard pear. Harde peer. umNonono.

Strychnos spin osa . . Kafir orange. i^mHlala.

Tarchonanthus campho- Camphorhout. Supree, Siriehout.

ratus Pappe.

Toddalia natalensis . . umZani. iimSengu-mzani.

Todd alia lanceolata . . White ironwood. Witte Yzerhout.

iimZani.

Trema bracteolata .. . Pigeon wood. umBengele. umVangazi.
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Cape maliogany. Essenhout. um-

Kuhlu.

iimKuana.

Wild miilberry. Wilde Moerbei.

Roode Zaadgras.

Wild medlar. Mispel. umVilo.

Mistletoe. inDembu.

. Mtymtyambani.

Wild grape, Monkey ropes. mGneba,

Sakoone.

. Biirvveed, Boetebosje.

Knobwood. Paaredepraai . iimNungu-

iiialiele.

Wild lemon, Lemonwood, Bogabog,

Limoenliout. iimVeti.

Buffalo thorn. Wait-a-bit thorn. Buffels

doorn. umPafa.

Note.—The generic and specific names throughout this paper are those

f Medley Wood's ' Revised List of Natal Plants,' 1907.

Tricholfena rosea.

Trimeria alnifolia

Tristachya leucothrix

Vangueria infausta

Viscum spp. .

Vitex mooiensis

Vitis spp.

Xanthium spp.

Xanthoxylon capense

Xymalos mouospora

Zizyphus mucronata

EXPLANATION OF PLATES XIV-XXIII,

Illustrating- Professor J. W. Bews's paper, "The Vegetation

of Natal."

Pl. XiV, FIG. 1.—Coast near Umgeni. Pes-capra3 Association and

Coast Bush. The foreground is occupied chiefly by Ipoma;a Pes-

caprge (I. biloba) growing up through the drifting sand. The

larger fixed sand-dunes behind are covered with Psammophilous
bush, of which Mimusops caf fra is the dominant tree.

Fig. 2.—Durban Bay. Salicornia-Chenolea Association and

Mangrove Type. Salicornia herbacea and Chenolea diffusa

grow together in clumps on the mud. The tree is Avicennia offi-

cinalis, the breathing-roots of which are shown growing up through

the Salicornia-Chenolea Association.

Pl. XV, FIG. 1.—Bush near.Zwartkop. Scattered Midland Type.

Tlie foliage is mostly that of Combretum kraiissii. A species of

Ipomaea is seen climbing up over it. Between the foreground, which

is occupied by veld grasses (Androjjogon species), and the bush is

the Marginal Zone, here occupied by the Bracken fern, Pteris

aquilina.
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Fig. 2.—The interior of the same bush. This photograph, using

same aperture, plates, etc., was given 600 times the exposure of the

other. Note the great number of woody lianes. D ti 1 b e rg i a ob o v a t a

is most abundant here.

Pl. XVI, FIG. 1.—Sweetwaters bush. Rocky Stream Type. The

side of the valley facing north is bare of bush. Rauwolfia natal-

ensis is bere the dominant tree.

Fig. 2.—Sweetwaters bush taken from the bed of the stream. Piper
capense in the foreground.

Pl. XVII, FIG. 1.—Sweetwaters biish. Near the waterfall. A moist

bank with a varied collection of mosses, hepatics. ferns, selaginellas.

Streptocarpus spp. To the right is Justicia campylostemon, a

plant which has two lines of water-absorbing hairs running down the

internode.

Fig. 2.—Foxhill. Thorn Veld. The low level type of grassland.

Anthistiria imberbis is dominant. The plant shown in the fore-

ground is Dicoma argyrophylla. The Acacia is A. arabica var.

kraussiana.

Pl. XVIII.—Tugela Falls. Colenso. Dry Valley Type. On the

near bank in the foreground is Acacia caffra. which is always found

near the stream. On the otl)er side is the typical thorn savannah, low

grasses, and Acacia horrida growing isolated giving the park-like

appearance.

Pl. XIX.—Drakensberg. Alpine Type. Proteas and Ericas in

the valley on the right. On the left in the background a Yellow Wood
Bush facing south-east. In the foreground the shrubby plant is

Metalisia muricata.

Pl. XX. fig. 1.—Town hill. Pietermaritzburg. High Level Veld.

The soil is of the loose, well-aerated type. The grasses grow tall.

Anthistiria imberbis and Andropogon ceresiasformis.

Fig. 2.—Foxhill. Low Level Veld. The soil is hard j^acked. dry.

and badly aerated. The white nodules are impure magnesian lime-

stone. The grasses grow low and tufted. Anthistiria imberbis and

S p o r o 1> o 1 u s i n d i c u s.

Pl. XXI, FIG. 1.—Claridge. High Level Veld in the foreground.

Anthistiria and Andropogon grading into a Cyperiis vlei. In

the background a bush clearing where various half-shrubby veld plants

are taking the field; e.g. Nidorella sp., Leonotus leonurus and

Plectranthus sj). Richardia albomaculata and Galtonia

c an die an s are also abundant in this place.

Fig. 2.—Zwartkop. High Level Veld. Photograph taken August

19th. The new grass growing in tufts, and numerous associated

plants are scattered through it. Ethulia conyzoides is seen in

flower.
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Pl. XXII. FIG. 1.—Beyond Mountain Rise, Pietermaritzburg. Vlei

with Phragmites, Cyperus, Eriantlins. Setai-ia and Typha.
Fig. 2.—Beyond Mountain Rise, Pietermaritzburg. General view of

a Cyperus Grass Vlei gi'ading into the veld on either side.

Pl. XXIII, FIG. 1.—Zwartkop. The three formations. Woodland.

Grassland and Marsli (bush, veld, and vlei) grading into each other.

In the foreground Cyperus latifolius. In the background the tall

grass Erianthus capensis and Combretum bush. On the left

Anthistiria veld. On the right a bush clearing.

Fig. 2.—Near Maritzburg. Secondary Associations. In the fore-

ground SiJorobolus indicus. In the background Solannm auri-

culatiim and various planted trees, chiefly wattle (Acacia mollis-

sima). Eucalyptus, Pinus insignis.
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On Afrodonta Melv. and Pons., with Descriptions
of New Species.

By

Honry C'lifden Biiriiiip.

With Plate XXIV.

In the year 1908 Messrs. Melvill and Ponsonby ^ founded

the genus Afrodonta, of the family Endodontid^e, for

receiving the new species bilamellaris M. & P. and

trilamellaris M. & P. Subsequently Mr. Henry Suter

Avrote to Mr. Ponsonby pointing out the insufficiency of

distinct generic characters to support such an arrangement,

and suggesting the inclusion of these species in Thauma-
todon Pilshry, a section of the sub-genus Endodonta
Alhers, of the genus Endodonta Alhers, to which the new

forms seem intimately related.

Further correspondence between these gentlemen and

myself ensued, in which the convenience of having a distinct

group for the African forms was borne well in mind, and it

was ultimately decided to be desirable to disrate Afrodonta

from generic to sectional rank, parallel to Helen oconcha
Pils., etc., and near to Thaumatodon. The species, as far

as is yet known, are confined to South Africa, and are

probably separable from Thaumatodon by their generally

smaller size, finer sculpture, and more transparent shell.

Lt.-Col. H. H. Godwin-Austen, who examined the ana-

' 'Ann. and Mag. Nat. Hist.,' ser. 8, vol. i (1908), p. 133.

VOL, 2, PART 3. 23
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tomical details of the type of Af vodoii ta, lias also been con-

sulted, and, I nnderstand, lias nothing- to urgv in opposition

to the new arrangement.

This alteration, together with the discovery of further

allied species, makes a modification of the original definition

desirable, and in framing it I have, for the sake of conveni-

ence in comparison, followed as far as possible Pilsbry's

definition of the section Thaumatodon as a model.

I take this opportunity of giving a revised description and

new figures of a species named Trachycystis rotula by

Melvill and Ponsonby. A close study of this species shows

that it belongs to this section of Endodonta, and was

wrongly placed in Trachycystis.

The specific name being pre-occupied by Hombron in the

sub-genus Charopa (Sec. Charopa s. s.), I propose to

substitute for it p erf id a, in reference to the false appearance

of external grooves given by the internal folds, imperfectly

seen through the translucent shell, as hereinafter explained.

To Messrs. Ponsonby and Suter I am indebted for their

advice and help in discussing the true position of Af rodonta,

and to Mr. J. Farquhar and Major M. Connolly for specimens

for examination.

With reference to the peculiar distribution of the toothed

Endodonta^ Mr. Suter has made an interesting suggestion.

In September, 1908, on first seeing specimens of Afro-

donta, he wrote to me as follows : "These shells are as much

entitled to distinction as those of St. Helena, known as

Helenoconcha, though all seem to be derived from a

common stock. It will be remembered that in the ' Journal

de Conchyliologie '
^ the late Mr. Ancey maintained that

Endodonta was a subantarctic genus, whilst I held that it

was chiefly Polynesian.- Ancey said that we could not

account for the occurrence of Helenoconcha on St. Helena

unless we admitted that they had come from the Antarctic

continent. The discovery of these toothed Endodontic in

1 ' Jouni. de Concli..' vol. xlix (IftOl), p. 17.

- Ibid., p. 317.
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South Africa affords the missing- explanation, and I have
made out the following- hypothesis :

"The toothed Endodontas, such as Thanni atodon, etc.,

having- their headquarters in Polynesia and New Zealand,

migrated by the Eocene Antarctic land (Archinotis) westward,

reaching South Africa, where we find theui still living as

Af rodonta, and from there they must have found their way
across the Eocene Archhelenis to St. Helena, heing knovyjT

from there as Helenoconcha."

Genus f]ND0D0NTA Alhers,^ 1850.

Sub-genus Endodonta Alhers.

Section Afrodonta {Melv. ct Pon^.), 1908.

Shell very small, subdiscoidal, with spire low, convex

;

broadly umbilicate, or excavated ; whorls numerous, tightly

coiled; periphery i-ounded ; surface very minutely striate or

Urate, unicoloured, translucent. Aperture having one or more

internal folds upon the outer wall, or the parietal wall, or

both, and one tooth-like fold low on the columella or at the

base. Except the parietal folds, which sometimes extend on

the body whorl beyond the aperture, all are wholly internal,

sometimes out of sight from the aperture. Type Endodonta
bilamellaris [M. & P.).

Distribution.—South Africa.

Endodonta [Endodonta (Afrodonta)] bilamellaris

{Melv. & Pom.). PI. XXIV, fig. 18.

Afrodonta bilamellaris Melv. & Pons., Ann. and Mag. Nat. Hist.,

vol. i (1908). p. 134 pi-

vii, fig. 6.

"A. testa ... conico-depressa, tenui, cornea, profunda

• Alhers, ' Die Hel..' p. 89.
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umbilicata, microscopice longitudinaliter striatula; anfrac-

tibus 5, ventricosulis, angustis ; apertura lunari, peristo-

mate tenui, bilamellata, lamella vel plica altera niarginem

apud coluniellarem in medio valde intrantem, altera basali,

conspicua, dentiformi.

"Alt. 0-84, diam. 1-48 mm.
"Hab.—Dargle, Natal; Edendale Falls, June 29th, 1907

(H. C. Burnup)."

The position of the inrunning fold first mentioned in the

description would be better described as on the parietal wall

than near the columellar margin. In the figure as reproduced

the sculpture is represented as being much coarser than it

really is.

Further specimens, collected in the Tongaat Beach Bush

(Natal), since the species was described, exhibit, in some

instances, such contortion of the parietal fold as to give it

the appearance of being bifid. Two other specimens in my
collection, one from Enon Bush, near Eichmond, and one fi'om

Hilton Road (both in Natal), though rather above average size,

have such weak development of the plaits as to suggest a dis-

tinct variety. Each was the only example of the genus found

in its locality.

Since writing the above I have also found a single specimen

of this species at Ntimbankulu, Mid-Illovo (Natal)

.

I also give an additional figure showing the basal view of

the shell (fig. 18) for comparison with the similar view of

trilamellaris in Melvill and Ponsonby's paper.

Endodonta [Endodonta (Afrodonta)] trilamellaris

{Melr. & Pons.).

Afrodonta trilamellaris Melv. & Pons., Ann. and Mag. Nat. Hist.,

vol. i (1908), p. 134.pl.

vii, figs. 7, 7a. 7b.

" A. testa . . . niinuta, cornea, late umbilicata, plan-

orbula; anfractibus 4.^, ventricosulis, undique microscopice

longitudinaliter tenuistriatis; apertura lunari; peristomate



ON AFRODONTA MELV. AND PONS. 337

tenui, tribus lamellis plicive prasdito^ altera obscura ad

basin, interdum incrassata, extensa, interdum dentiformi,

altera collumellarein apud marginem medium, loiige intrante,

tertia interna, incrassata, contra aperturam extensa.

"Alt. 0-80, diam. 1-39 mm.
"Hab.—Dargle, Natal, January, 1907 (H. C. Burnup)."

Again, in the description of this species, reference is made

to a columellar lamella or plait, which would be better

described as about the middle of the parietal wall. In

pointing out the chief distinction between the two species,

bilamellaris and trilamellaris, the authors omit a

character by which the shells may be distinguished in the

field without the aid of a lens: bilamellaris is openly

umbilicate (fig. 18), about proportionately with the three

new species described hereunder (figs. 10, 13, 17), while

trilamellaris is widely excavated, even in excess of perf ida

(fig. 4).

Endodonta [Endodonta (Afrodonta)] 'peviida '}i. name.

PI. XXIV, figs. 1-6.

Trachycystis rotula Melv. & Pons., Ann. and Mag. Nat. Hist.,

vol. xix (1907), p. 99, pi.

vi, figs. 12, 12a ; ibid., vol.

i (1908), p. 135.

Shell minute, subdiscoidal, deeply and widely excavated,

horn-colour, thin, translucent ; whorls 5, narrow, convex,

the last rounded at the pei'iphery, deeply impressed at the

sutures, very closely microscopically lirate except the first H,
which are smooth ; aperture nearly erect, broadly crescentic,

with thin peristome slightly thickened towards the colum-

ella, and furnished with the following internal, deep-set,

strong lamellte or folds : (a) One on the basal wall, whitish,

set back from the peristome about one-fifth of the last whorl,

and in-running for about one-fourth of the whorl : (b) one

on the outer wall, also whitish, squarish and very strong,

about the same length, and set back nearly as far from the
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aperture as the basal fold, and running parallel to it
;

(c) one

on the parietal wall, very wide, very strong, strengthening in

its advance inwards, flat, angled above and below, scarcely

paler than the rest of the shell, and set further back from

the aperture than the other two.

Height about 0'85 to 0"95, width about 1'80 to 1*95 nun.

Hab.—Fern Kloof, Grahamstown (J. Farquhar).

The type, in the British Museum, not being available to me
for exact measurement, the dimensions given above are to be

taken as a fair average, ascertained from other adult examples

collected by Mr. Farquhar at the same locality as the type.

The folds on the outer and basal walls, being solid, show no

corresponding sulci on tlie outside, where, however, their posi-

tions may be seen through the semi-ti'ansparent shell. Each

appears as two little pale bands nearly parallel, separated by

a dark space and converging towards the ends, suggesting

the presence of a groove on the outside of the shell. The

reason for this complex appearance seems to be that the light,

entering the thin, translucent shell from all sides, is strongly

reflected from the polished exterior of the folds, thence show-

ing, through the shell, as the pale bands • but, as it cannot

escape through their solid centres, the dark spaces there

intervene.

In well-matured specimens none of the folds can be clearly,

if at all, discerned through the aperture before breaking

away part of the outer wall, but, in younger shells, those on

the outer and basal walls can be traced indistinctly.

The shell, with part of the outer wall broken away to show

the internal folds, depicted in fig. 5, Avas, before being broken,

carefully compared with the type by Mr. Ponsonby and found

to correspond in every way.

Fig. 6 shows a shell Avith about half of the last whorl, and
with it the lamella on the outer and basal walls, removed,

exposing the parietal lamella in its full development.

Although this species is widely excavated and is furnished

with three internal lamella, it cannot well be mistaken for

trilamellaris, from which it differs in the following con-
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spicuous cliaractei's : The shell (of per fid a) is larger and

relatively lower, though the spire is more elevated above the

last whorl ; the whorls are more numerous, and the folds are

longer and further from the peristome, giving a deceptive

appearance of external grooves not observ^able in trilamel-

laris.

Endodonta [Endodonta (Afrodonta)] farquhari //.

sjj. PL XXIV, figs. 7-10.

Shell minute, subdiscoidal with convex spire slightly raised,

deeply and moderately widely umbilicate, horn-coloui', thin,

translucent, silky ; whorls 4, narrow, convex, the last rounded

at the pei'iphery, deeply impressed at the sutures, very closely

microscopically striate except the first Ih, which are smooth
;

aperture nearly erect, broadly crescentic, with thin peri-

stome slightly thickened towards the columella, and furnished'

with the following internal whitish lamelhv or folds : (a) One
near the base of the columella, strong, thick, tooth-like,

pointed above, set slightly back from the peristome and

running inwards only a short way; (b) three on the outer

wall, one about the periphery and the other two at nearly

equal distances between it and the columellar fold, the lowest

being set back from the peristome a little further than the

columellar, the second a little further than the lowest, and

the uppermost a little further than the second, and each

being about "4 mm. long, fairly strong-, and well defined;

(c) two on the parietal wall, one a little above and the other

a little below the middle, both long and strong, specially the

lower, and extending from the indistinct callus, just outside

of the aperture, inwards till lost sight of in the interior of the

shell.

Height 0-81, width 1-40 mm.
Hab.—Grrahamstown ; also Port Elizabeth, Kowie, and

Bathurst, all in the Cape Province (J. Farquhar). Major

Connolly has also sent me specimens from Happy Valley,

Port Elizabeth.
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This striking species, thougli relatively scarcely higher than

bilaraellaris and trilamellaris, has the spire slightly

more raised, the body-whorl being somewhat shallower. In

the umbilical region it is very like bilamellaris, but the

number and arrano-ement of the in-runnino; folds are abun-

dantly distinct. I have much pleasure in associating with

this shell the name of its discoverer, Mr. J. Farquhar, who
has supplied me with so much material for this paper.

Judging by Pilsbry's figure of Endodonta [En do don ta

(Thaumatodon)] derbesiana {Crosse}) in 'Man. Conch./

2nd ser., " Pulmonata," vol. ix, pi. iv, figs. 33, 34, a species

inhabiting New Caledonia, this species (farquhari) bears a

strong superficial likeness to Cressets. The lamellae are

similar in form and position, but the latter species has an

additional small plait between the three on the outer wall and
that on the columella. The sculpture of the New Caledonian

shell is very much coarser than that of farquhari. I have

in my collection shells, received from correspondents in widely

separated countries, agreeing inter se and labelled " Thau-
matodon derbesiana Crosse, New Caledonia," but they

do not agree with Crosse's description or with Pilsbry's figure

of that species. I can therefore only infer that they have

been wrongly identified, and I consider that they represent

Gude's species, E. (Thaumatodon) quadridens,- with

whose description and figures they agree very well. This

species, compared with E. (Afrodonta) farquhari, is easily

separated by the upright direction, parallel to the peristome,

of the second process within the outer wall and by its much
coarser sculpture.

The six lamella3 of farquhari naturally suggest a com-

parison with E. (Thaumatodon) sexlamellata (Pfr.),^

but that species, being much larger and widely different in

detail, need not be considered.

• Helix derbesiana Crosse, 'Jouru. de Conch.,'vol. xxiii(l875),p. 143.

^ Gude, ' Journ. Malac.,' vol. xii (1905), p. 13, pi. iv, figs. 9 a-d.

3 Helix sexlamellata Pfr. in ' Zeitechr. f. Mai.' (1845), p. 85.
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Endodonta [Endodonta (Afrodonta)] novemlamel-
laris n. sp. PL XXIV, figs. 11-13.

Shell minute, depressed conic-oval, with convex spire

slightly raised, deeply and moderately widely umbilicate,

horn-colour, thin, translucent, silky ; whorls 4^, narrow,

convex, the last rounded at the periphery, deeply impressed

at the sutures, very closely microscopically striate except the

first, which is smooth ; aperture nearly erect, crescentic, with

thin peristome, slightly thickened towards the columella,

and furnished with the following internal, short, in-running,

whitish lamellas or folds : (a) One near the base of the

columella, strong, thick, tooth-like, pointed above; (b) six on

the outer wall about eqviidistant from each other, the first,

above the periphery, very small, the second and longest

(about 0"15 mm. long) about the periphery, and four below

gradually getting smaller and nearer the peristome
;

(c) two

on the parietal wall, in form and position like those of f ar-

quhari.

Height 078, width 1-22 mm.
Hab.^—-Grahamstown (J. Farquhar); also Kowie (Farquhar),

and Kingwilliamstown (Grodfrey, per Connolly), all in the Cape

Province.

The smallest species of the group yet examined, this has a

relative height in excess of that of farquhari, an effect

produced, not by an increased height of the spire, but by the

greater depth of the last whorl. The difference is, however,

not so great as would appear from the given dimensions,

which are taken from the figures, not from the shells them-

selves. Thus, the figure of the present species (fig. 11) shows

a little more of the base than that of farquhari (fig. 8), so,

while shortening the spire in perspective, the whole height is

slightly exaggerated.

It would appear from some young specimens supplied to me
by Mr. Farquhar that the folds are developed at a very early

age, and that the mollusc, as it advances towards maturity.
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absorbs tlie inaterial from the inner ends of the lamellaBj and

adds it to the outer ends ; for the youngest of the shells, con-

sisting of no more than three whorls, and measuring only half

a millimetre in greatest diametei", is furnished with a complete

set of lamellte; yet in the adult none of the folds, or at least

none of those on the outer wall, extends inwards more than

*04 mm. from the peristome.

The specimen from Kingwilliamstown is slightly larger than

the t3"pe, and is the largest shell of the species that I have

seen, measuring 0'79 mm. in height and 1'32 in width. It'

belongs to the collections of the South African Museum, Cape

Town.

Endodonta [Endodonta (Afrodonta)] inhluzaniensis

n. sp. PI. XXIV, figs. 14-17.

Shell minute, depressed conic-oval with convex spire

slightly raised, deeply and moderately widely umbilicate,

pale horn-colour, thin, translucent, dull; whorls 4, narrow,

convex, the last rounded at the periphery, deeply impressed

at the sutures, closely microscopically lirate, except the lirst

li, which are smooth ; aperture nearly erect, crescentic, with

a distinct callus connecting the ends of the thin peristome,

which is slightly thickened towards the columellar margin.

The aperture contains two strong whitish in-running lamellae

or folds as follows: one on the basal wall, rather short, set

back a little from the peristome; and one on the outer wall,

longer a»d set further back.

Height 0-86, width 1*44 mm.
Hab.—Inhluzani Mountain, Natal (Burnup).

Only four specimens of this species have yet been found,

and all were dead. The pale colour and dulness of the type

are probably due to the influence of the weather, for one

specimen, rather smaller than the type, is darker and shows

the silky lustre of the other species described in this paper.

The internal folds of the type can be seen through the shell

(as shown in figs. 16 and 17) only by wetting it, but in the
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fresher shell they can be seen as distinctly as in the types of

the preceding species, xllthough only bilamellatej this species

cannot be confnsed with bilaniellaris {M. & P.), which, in

addition to the basal fold, has its only other process on the

parietal instead of the outer wall. The sculpture of the

present species, though rather coarser than that of any other

known species of the section, is very much liner than that of

any species of Thauniatodon that I have examined.

The types of the new species Avill be placed in the British

Museum.

EXPLANATION OF PLATE XXIV,

Illustrating Mr. H. C. Burnup^s paper " On Afrodonta Melv.

& Pons., with Descriptions of New Species."

Figs. 1-6.—Eu do do lit a [Eiidodouta (Afrodonta)] perfida n.

name.

Figs. 7-10.—Endodonta [Eiidodoiita (Afrodonta)] farquliari

n. sp. (Fig. 8 only is drawn from the type.)

Figs. 11-13.—Endodonta [Eiidodonta (Afrodonta)] novem-
lamellaris n. sj). (Type.)

Figs. 14-17.—Endodonta [Endodonta (Afrodonta)] inliluza-

niensis n. sp. (Type.)

FiG'. 18.—Endodonta [Endodonta (Afrodonta)] bilaniel-

laris (M. & P.)
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On Some Specimens of Fossil Woods in the
Natal Museum.

By

Ernest l¥arreii, D.Sc.L<ond.

With Plates XXV—XXVII and Text-figures.

A number of samples of fossil woods from various parts of

Natal and Zululand have been received from time to time by

the Natal Museum,

These specimens vary considerably in general appearance,

texture and specific gravity, and it was thought that it would

be of interest to ascertain, if possible, whether any of them

belonged to the Palaeozoic coniferous species, Dadoxylon
australe Arber,^ found in the Glossopteris Flora of

Australia.

This question is of special interest since the Glossopteris

Flora of the Ecca Formations of South Africa is closely

similar to that of Australia and India ; and the similarity

points to a land connection in those times extending both

from Gondwanaland in India and from Australia to South

Africa and perhaps even to South America.

A considerable series of sections had been prepared, and

some work had already been done on them, when Dr. F.

Hatch, in 1910, handed to the British Museum authorities a

specimen of silicified wood found by him in the Ecca

Formation near Ladysmith, Natal.

Mr. Newell Arber kindly contributed a note on the

specimen to this Journal {Annals of the Natal Museum, vol. ii,

1 Arber. E. A. Newell, ' Catalogiie of the Fossil Plants of the Glos-

sopteris Flora in the British Museum.' 1905.



346 ERNEST WAEIIEN.

part 2, 1910). The structure of the wood was not very well

preserved, and the author referred the specimen to tlie genus

Dadoxylon, but with the available material could not

determine the species.

The exact geological horizon from which the various speci-

mens have been derived could not usually be ascertained in

the case of those sent by the general public.

This coniferous fossil wood appears to be more especially

characteristic of the Upper Ecca, which includes the Natal

Coal Measures.

A specimen (Mus. No. 227) in the Museum of quite similar

fossil wood collected by Mr. William Anderson, late Grovern-

ment geologist of Natal, was labelled as being obtained from

certain beds of Zululand tentatively regarded as Cretaceous.

If this determination be correct, it would appear that similar

coniferous types flourished from the period of the Ecca Forma-

tion to Cretaceous times.

The majority of the samples are of great hardness (6-7 of

scale) and well silicified. The specimens from the phosphate

bed near Weenen, Natal, consist largely of phosphate of lime

and they are comparatively soft (2—3 of scale). A specimen

(2" 75-3 of scale of hardness) consisting chiefly of calcium

carbonate was obtained from Ingwavuma, Zululand, where

Cretaceous beds are in evidence.

In addition to these, specimens of a black fossilized Avood

(hardness about 3*25) were obtained from a kind of lignite

seam out-cropping along the coast of Zululand. This seam is

probably late Tertiary or even recent.

A preliminary inspection of the sections demonstrated that

all the fossil woods, with the exception of the black one from

Zululand, were coniferous, while the latter was undoubtedly

dicotyledonous.

CONIFEROUS WOOD.

A close examination of the sections of the coniferous woods

showed that they belonged to at least two species referable

to the genus Dadoxylon.
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The following definition of the genns Da doxy Ion End.

is given by E. A. Newell Arber.^

" Petrified wood of Palaeozoic age of the coniferous type

closely siinilar to that of the modern Araucaria\ Rings of

growth usually well-marked. Xylem centrifugally developed,

tracheides as a rule pitted only on the radial walls. P)ordered

pits, hexagonal in outline, usually contiguous, pluriseriate,

more rarely distant and uni- or biseriate. Pith usually large,

fistular or solid. Cortex as a rule without gum-canals or

resin-cells, but the latter are sometimes found in the cortex^

wood and pith."

Dadoxylon austral e Arher from Australia is described

as follows :

" Pith not preserved. Xylem with well-marked rings of

growth, each as a rule between 3'5 and 8"5 mm. in radius.

Sometimes the growth is irregular . . . Tracheides in

transverse section, very small, narrow, square or slightly

oblong, with rounded angles, about twenty-five in a milli-

metre of length. Tracheides short, with hexagonal-bordered

pits only on the radial walls. Usually these pits are multi-

seriate and crowded, but not infrequently they are found to

be uni- or biseriate, distant or few. Medullary rays extremely

numerous, uniseriate, very rarely two cells thick, usually 6-12

or more cells in height. The medullary ray cells communicate

with the tracheides by 2-6 simple, oblique pits. Cortex

absent."

I. DADOXYLON—FIRST SPECIES.

(1) LIST OF SPECIMENS WITH LOCALITIES.

The specimens are arranged as far as possible in accord-

ance with their geological horizons.

The following specimens of fossil woods in the Museum

apparently belong to the same species of conifer, and are not

clearly sepai'able from D. australe Arher. They are all

silicified, except when otherwise stated.

' Loe. cit.. p. 190.
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Mus. Nos. 212, 213, 214, 215.—South of the mouth of

Umhlali River. Found in sandstone near the base of Natal

Coal Measures (Upper Ecca). Collected by Natal Geological

Survey, 1904. Specimens consist of small pieces, mostly black

in colour, and very stony in character. Preservation poor.

Mus. No. 217.—Tongaat, N. Coast, Natal. Sandstone of

Natal Coal Measures. Collected by Mr. C. H. Stott, F.G.S.,

1908. Preservation bad. Specimen much contorted, but

annual rings clearly marked.

Mus. No. 216.—Town Hill, Pietermaritzburg. Natal Coal

Measures. Collected 1910. Preservation fair.

Mus. No. 10.—Coast, Natal. Probably from Natal Coal

Measures. Collected by Mrs. E. English, 1899.

Mus. No. 11.—Natal. Collected by A. J. Maritz, 1888.

Two pieces of different stems, one about 4 in. in diameter,

and the other about 6 in. The pith and protoxylem are

preserved. This specimen exhibits certain peculiarities which

will be described below.

Mus. No. 169.—Railway Cutting, near Estcourt, Natal.

Natal Coal Measures (Upper Ecca). Collected about 1898.

The specimens consist of large pieces of trunk from 1-8 ft. in

height and 1-2 ft. in diameter. They are mostly pale brown

in colour without much infiltrated black iron oxide. The

annual rings are well marked. Some of the pieces are much

flattened by pressure. Preservation fair.

Mus. No. 219.—Umkomaas Valley, Natal. Natal Coal

Measures. Natal Geological Survey, 1905. Specimen black

through infiltration of iron oxide. Preservation good.

Mus. No. 171.—Drill Hole A, Umlalazi, Natal. Natal Coal

Measures. Collected by J. T. Audas, Mines Inspector, 1905.

Specimen is a flattened piece of trunk, about 2 ft. in length

and 1 ft. in diameter.

Mus. No. 209.—Zululand. Natal Coal Measures ? Natal

Geological Survey, 1904. Specimens black; one of them is a

rounded stem about 4 in. in diameter, and another is a much

flattened trunk about 11 in. in diameter. Annual rings very

marked.
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Mus. No. 223.—Surface near Mission Station beyond

Ebanjeni Store, Zulnland. Natal Coal Measures ? Natal

Geological Survey, 1904.

Mus. No. 221 .—Krantzkop, Natal. Natal Coal Measures ?

Collected by J. Landsberg, 1907. Specimen is a piece of

trunk about 15 in. in diameter. Annual rings well marked by

infiltration of black iron oxide through the " spring wood."

Preservation good.

Mus. No. 218.—Klipfontein, Highlands, Natal. Ecca ?

Mus. No. 224.—Bergville, Natal. Probably Natal Coal

Measures. Natal Geological Survey, 1905.

Mus. No. 174.—Orbiefontein, near Harrismith. Probably

Natal Coal Measures. Collected by H. P. Smith, 1905.

Specimen greyish-brown with annual rings marked out by

infiltration of black oxide of iron through the spring wood.

Mus. No. 226.—Reproach Farm, Van Reenen, Natal.

Probably Natal Coal Measures. Collected by W. Culling-

worth, 1910.

Mus, No. 228.—Normandien, foot of Drakensberg. Natal

Coal Measui-es. Collected by F. Stayner, 1911.

Mus. No. 220.—Phosphate Beds. Weenen, Natal. Ecca

or Beaufort. This fossil wood consists largely of phosphate

of lime. Preservation poor.

Mils. No. 225.—Dug up in donga, associated with reptile

remains. " Will Brook," Estcourt, Natal. Probabh^ Beaufort

Beds. Collected by Mrs. E. Turner, 1905.

The reptile remains are characteristic of the Beaufort

Beds. Neither the reptile fossils nor the pieces of silicified

wood were water-worn, and it would therefore ajipear that

they were not ti'ansported.

Mus. No. 227.— False Bay, Zulnland. Cretaceous? Natal

Geological Survey, 1904. The fossil wood was pale in colour

and very completely silicified. The histological characters

were not well preserved. In a part of a section bordered

pits could be made out in one, two or three closely packed

rows. The wood is undoubtedly coniferous, and there is

nothing to distinguish it from the wood of the Natal Coal

VOL. 2, PART 3. 24
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Measui'es and Beaufort Beds ; but the preservation was not

sufficiently good to be able to state that it was identical in

all respects.

Mus. No. 12.—Ing-wavuniaj Zululand. Cretaceous? Pre-

sented by J. von Mengershausen, 1904. This fossil wood

consists chiefly of carbonate of lime. The specimen Avas

about 8 in. in length and o in. in diameter and shoAved the

base of a lateral branch. Preservation very poor.

We see from this series of specimens that the same or

closely similar species of conifer occur in the lower portion of

the Upper Ecca as at Umhlali, through the wliole of the Natal

Coal Measures as at Yan Reenen and Harrismith, and

apparently into the Beaufort or Reptile Beds as at Estcourt.

There is also some evidence that a very similar, if not

identical, coniferous Avood occurs in the Cretaceous Beds in

Zululand,

Mr. C. H. Stott, F.Gr.S., avIio has made a careful study of

the local geology, informs me that he has never found such

fossil wood in the LoAver Ecca Series, or Ecca Shales proper.

If it can be proved that the same conifer flourished from

the bottom of the Natal Coal Measures (Permo-Carboniferous)

into the Cretaceous period, it would seem to indicate a

remarkable uniformity of climatic conditions for a \'ery

prolonged period.

(2) DESCRIPTION OF FIRST SPECIES.

Average Avidth of annual rings in different samples varies

from about o mm. to aboiit 8 mm. There is great A'ariation

in the width even in the same piece of Avood.

Tracheides squarish or oblong in cross-section, angles

rounded. Average tangential Avidtli 0"034 mm. A con-

siderable difference generally occurs betAveen the tracheides of

the " spring-AVOod," and those of the " autumn-Avood." The

former are thinner-walled, and ha\'e a greater average radial

Avidth (0-037 mm.) than the latter (0-028 nnn.). The length

of the tracheides is short, but apparently very A'ariable in the
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same sample: An average length is difficult to determine,

and it is safest to state that many of the tracheides appear to

have a length of about ()'8 mm. [bordered pits are confined

to the radial walls; they are usually in three rows, and

exceptionally in four, in the thin-walled spring tracheides,

and biseriate or uniseriate in the autumn tracheides. In

the spring tracheides the pits are closely contiguous and

generally somewhat hexagonal in outline, in the autumn
tracheides with one or two rows they may be closely con-

tiguous and slightly hexagonal, or more or less separate and

scattered when they are rounded in outline. There is also

variation in their arrangement ; when in double series the

pits of each row may alternate, or they may be in pairs

opposite to one another. Diameter of bordered pit 00081

mm., central opening generally circular (text-fig. 1, A).

Medullary rays are numerous, there being an average of

about 6 to every millimetre of tangential length : usually one

cell thick, varying in height from 3-14 cells, the average

number being about 7. Radial length of medullary cells

variable; the average is O'lo9 mm., or about four times the

average radial width of a tracheide. Average tangential

width of medullary ray cells 0"02] mm., and vertical height

about 0'027 mm.
The medullary ray cells communicate with the tracheides

by simple oval pits, there being 2-8, more usually 4, of such

on the surface of contact between the medullary cell and

tracheide. The long axis of the pits may be oblique or hori-

zontal. The pits are sometimes narrow and slit-like.

In some of the specimens the medullary cells contained a

homogeneous yellow substance which perhaps represents

resin.

One sample (Mus. No. 11) calls for special remark. The

exact locality is unknown. The label attached to the specimen

is: "Natal. I'resented by A. J. Maritz, 1888." I have been

unable to obtain further information with regard to it, and

consequently the geological horizon is unknown, but it is

prol)ably Xatal Coal Measures. The fossil is pale bi'own,
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and the annual rings are not very sharply marked. The

s]iecimen consists of two pieces of different stems, one being

about 6 inches in diameter and the other about 4 inches. In

both pieces the pith and protoxylem are present.

Description.— Pith, diameter of the rounded cells about

0"037 mm. The pith cells bordei-ing the protoxylem are

somewhat flattened (text-fig. 1, C), Outside the pith there

is a variable number of spiral vessels varying in diameter

from 0'30 to 0'042 mm. 'i'hey may be rounded or somewlig^t

hexagonal in cross-section. The spiral thickening may be

irregular so that the vessel tends to be reticular in character

as is shown in the innermost vessel in the figure. The I'ow of

dark dots bordering tlie edge would appear to be an optical

effect of seeing the spiral thickening in profile.

Outside the spiral vessels there may be a variable number
of rows of more or less vertically elongated cells, those

nearer to the vessels being shorter than the outer ones. In

these the walls are thinner than in the tracheides. They
may be regarded as wood parenchyma. A much narrower

vessel was observed in one of the sections in the midst of

this tissue. In the figure a medullai-y ray is seen extending

inwards to the pith. In the neighbourhood of the pith the

medullary cells tend to be of irregular shape.

The elongated cells between the spiral vessels and tracheides

Text-fig. 1.

A — X -00. Radial section of Dadoxjlon (probably D. austral

e

Aber). Uiiikomaas Valley. Natal Coal Measures. Mus. No. 219.

Aiitnnm and spring traclieides are shown. The cells of the
npj)er niednllary ray apparently contained resin. Pits are close

set. and tend to be hexagonal.

B.— X '200. Radial section of Dadoxylon (probably D. australe).
Natal. Mus. No. 11. Pits are generally scattered; Ijut in some
parts of the same section they are much more closely packed than
here rej)resented.

C.— X "200. Radial section of Dadoxylon (probably D. australe)
through ]3ith and protoxylem. Natal. Mus. No. 11. It m;iy be
noticed that the pits of the tracheides are more closely set than in

Fig. B.

D.— X 200. Radial section of Dadoxylon sp. Dannhauser. Natal
Coal Mea>^nres. Mus. No. 160. The pits between the medullary
cells and tracheides are mostly solitary and large.
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Text-fig. 1.
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appear to usually possess no pits, but in one or two cases

there were indicatious of simple pits being present between

the cells themselves, and also between tliem and the medullary

cells.

Outside this tissue there is the ordinary traeheide tissue

with bordered pits, and with simple pits communicating Avith

the medullary cells.

Average width of annual rings about 3-.5 mm.

Tracheides squai^e in cross-section, average tangential_

width 0'032 mm. Length variable; many of them appear to

be short and about 0"75 mm. in length. Pits on the radial walls.

These pits are more circular in outline and less closely packed

than in the other specimens. In the majority of the

tracheides they are uniseriate or biseriate, but frecpiently

they are not in contact with one another, and even when in

contact they are not closely packed, and the pits consequently

exhil)it no Hattening. When biseriate the pits are generally

arranged opposite to one another in pairs (textfig. 1, B).

In the spi'ing-wood with wider tracheides there may be

three rows of pits fairly closely packed.

Medullary rays are numerous, there being an average of

about seven rays to every millimetre of tangential length :

one cell thick, average number of cells in height about seven.

Radial length of medullary cells about O'llo mm., tangential

width, 0'Ul9 mm. The medullary cells connnunicate with the

tracheides by 2-5 small oblique or horizontal pits, liesin was

api)arently jn-esent in many of tlie medullary cells.

From the description it will be seen that there is no striking

distinction between this wood and that of the other siiecimens.

The more rounded outline and the generally less crowded

condition of the bordered pits are the only tangible diffe-

rences. A general examination of all the sections shows

that the arrangement of the pits is a very variable character,

and although in this specimen they are distinctl_y more

scattered than usual, yet it does not apjDear to be a sufficiently

definite character for founding a new species. Possiljl\- the

tracheides of young stems tend to have the pits more loosely
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arranged tliau in the traclieides of older trunks, or there may
be some variation according to the part of tlie tree from

which the wood has come.

II. DADOXYLON—SECOND SPECIES.

The specimen (Mus. No. 160) about to be described was

ploughed up on Cronje's Flat, Dannhauser, Natal, and sent

to the Museum by Mr. William Pile, C.E., manager of the

Cambrian Collieries, 1905. The specimen consisted of a flat-

tened trunk about 1 ft. in height and 1 ft. in diameter, and

exhibited well-marked annual rings. It undoubtedly came

from the Natal Coal Measures (Upper Ecca).

Desckiptiq]^. — xYverage width of annual rings about

3 mm.
Traclieides squarish in cross-section, mean tangential

breadth 0'035 mm., length frequently about 0*8 mm.
Bordered pits somewhat hexagonal; in spring-wood closely

packed in two or three series, in autumn-wood often in single

rows, and more usually in contact and somewhat flattened.

Diameter of pit 0*009 mm.
Medullary rays inimerous, on the average about seven to

every millimetre of tangential length : uniseriate, and the

mean -number of cells in vertical height is about seven.

Average radial length of medullary cell 0"084< mm., tangential

width, 0"017 mm., vertical height about 0"020 mm.
The surface of contact between a medullary cell and

tracheide is pei"forated by a single lai'ge simple pit. The pit

may be a long, narrow, oblique slit, or it may be wide, and

even almost circular.

Remains of resin were not noticed in the medullary cells.

This species is sharply marked off from the other by the

pits being single in the radial walls of the medullary cells,

and bv the medullary cells beina; o-enerallv shorter in radial

length ; but in all other characters there is little to separate it.
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III. SYSTEMATIC POSITION.

With regard to the systematic position of these fossil woods,

there would appear to be nothing to prevent the first series

being referred to the species Da doxy Ion australe Arher.

The second species, with single pores between medullary cells

and tracheides, recalls in this character Araucarioxylon
la tip or o sum Kraus from the Jura of Spitzbergen, but in

the former the medullary cells extend across two to three

tracheides, while in the figure of the latter given by Schenk^'

they only extend across one.

lY. CHEMICAL COMPOSITION AND PHYSICAL
PEOPEETIES.

In order to ascertain the nature of the mineral substances

replacing the substance of the woody tissues and more or less
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filling the cavities, and the amount of the original carbon of

the wood remaining in the fossils, Mr. Neville Nevill, F.R.S.,

Government Chemist, kindly caused a number of the samples

to be carefully analysed. The result of the analyses is given

above.

These analyses at once show that the amount of carbon

remaining from the wood is very small. Ordinary wood con-

tains about 50 per cent, of carbon, while in the silicified

specimens Nos. 219, 221 there is a little over 2 per cent., and in

Nos. 160, 174 practically nil.

The amount of oxide of iron varies from about 1-3 per cent.

In all the specimens except in the phosphatized Avood (Mus.

No. 220) and in the calcified wood (Mus. No. 12) the great

mass of the fossil consists of silica.

The silica is largely in the crystallized form, since under

polarized light the field as a whole remains equally illuminated

during the revolution of the analyser, except that the traclieide

walls show much less brilliance, and sometimes they are

isotropic. It would thus appear that the silica, which pene-

trates the walls of the tracheides and cells and ultimately for

the most part replaces them, may retain the amorphous form^

while that which fills the cavities mostly becomes crystallized.

By ascertaining the specific gravity of the fossil wood and

knowing that of the mineral constituents and the amount of

such constituents, it would at first sight appear possible to

approximately calculate the amount of space left unoccupied

by solid matter. But the specific gravities of minerals, such

as silica, vary greatly according to the physical condition of

the mineral, whether crystallized or amorphous, and the method

would therefore be wholly unreliable.

The following table gives the specific gravities of the seven

samples, and a rough estimation of the amount of unoccupied

space deduced from microscopic examination, and from the

relative amount of water absorbed after an immersion for

half an hour, taking the Weenen fossil wood as the standard.
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Text-fig. 2.
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lignified traclieides and medullary cells, and both previously

and subsequently to this infiltration the tissue of the wood

may undergo through pressure great contortion and differen-

tial movement. Most of the lignified substance ultimately

disappears and is entirely replaced by silica. Later the

cavities may be partially or almost completely filled with

silica in the form of chalcedony.

The tissue of the wood forms a definite map whereby the

differential movement caused by pressure may be accurately

traced, the medullary rays being particularly useful in this

respect.

Sheering movement mostly occurs along the lines of the

widest tracheides (spring-wood), that is in the region of rela-

tive weakness. Very frequently a special infiltration of

black oxide of iron occurs along tliese sheering lines and this

may produce a very conspicuous ringing to the wood (text-

fig. 2, A). A slight dift'erence in the texture of the original

lignified wall of the spring tracheides and a more ready cir-

culation of water through them have probably caused this

curious differential staining with iron oxide. The inner edge

of the black ring, which is generally close to (text-fig. 3), or

actually in contact with (text-fig. 2, A), the autumn-wood of

the previous year, tends to be sharply defined ; while the

outer edge, where the spring-wood is gradually passing over

into autumn-wood, is more irregular. Grreat pressure acting

from different directions may produce remarkable faults and

sheering phenomena analogous on a microscopic scale to the

great faults and contortions seen in geological strata, the

structure of the wood exhibiting very clearly all the move-

ments which have occurred (text-fig. '2, A, B, C).

In fig. A the specimen experienced a great flattening pres-

sure, and sheering took place along the six shaded bands.

The course of tliree medullary rays has been strongly indicated

for the purpose of showing the result of the differential move-

ment. The bands are black through iron staining.

In fig. B the wood has been subjected to enormous pressure

which has been applied in different directions at different
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times, and consequently the course of tlie medullary rays is

remarkable. Fig. C shows a more unusual case where great

pressure from the sides and also from al)ove occurred.

These sheering movements may occur before, during or

subsequently to complete siliciticfition. If they occur before

Text-fig. 3.

e.a
s s
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Annual ring

Ptor

Dadoxyloii sp.— X 35. Transverse section showing sheering

areas (s. a.) running through early spring-wood near to, but

not necessarily quite in cont;iet with, the edge (e.a.) of the

autumn-wood of tlie previous year.

fossilization the outlines of the flattened cells would tend to be

more or less observable, if during fossilization the outlines

would be less clear, and if subsequently the silicified walls

would be shattered, especially if the cavities of the elements

had not been completely filled, and the ^organic structure

would tend to be completely lost.

The silica which impregnates and ultimately replaces the

walls of the tracheides and cells may contain dai'k granules

which have the appearance of being oxide of iron (PI. XXV,
tig. 1, h.s.t.w.). Sometimes this blackened silica occurs over
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only a portion of a traclieide wall, ;is shown in one of tlie

n])per traclieides of the figure. The silica which subsequently

fills the cavities of the tracheide may in a similar way be

either colourless or blackened.

It is particularly observable that in the sheering bands

(PI. XXY, fig. 2) the silica is generally blackened.

In these bands it may be very usually seen that the medul-

lary rays (fig. 2, )n.r.), although of course bent, do not iu

themselves exhibit so much flattening and distortion as the

surrounding traclieides. This appears to be only explicable

by supposing that the sheering took place after partial silici-

fication, the walls of the traclieides being only partially im-

pregnated Avhile the medullary cell cavities were already

filled and supported by solid silica Subsequently, on pressure

being applied, the surrounding incompletely silicified traclieides

would be flattened and contorted, while the medullary rays

supported by silica would be less affected.

It is, indeed, quite likely that, owing to the difference in

the tissue of the medullary rays and wood proper, the rays

might become filled with silica before the tracheides, and

the cracks that would necessarily arise in the silica through

differential movement of the solid mass would be re-cemented

together by silica.

An examination of the specimens of calcified wood demon-

strates that Ciilcium salts are far less satisfactory than silica as

fossilizing agents.

In the case of the phosphatized wood from the beds at

Weenen the chief mineral constituent is calcium phosphate.

This substance does not appear to be able to actually enter

the lignified substance of the tracheides like silica, since in

section (PI. XXV, fig. 3) remains of the lignified walls can be

seen in an apparently little altered condition (o.t.iv.) between

the mineral walls. It would clearly appear that the mineral

salts are laid down on the inner side of the lignified walls

to form a kind of cast of the cavities, and that it is gradu-

ally added on to from the outside as the lignified walls

slowly disappear. A secondary deposition of mineral matter
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is frequently seen forming a more or less complete inner layer

to the cast. In some cases this mineral appears to be silica.

Sometimes the whole tracheide cast is solid and homogeneous

throughout as at s.c.c, fig. 3. At other times a perfectly opaque

black mass [o] occupies the cavity. This is probably iron oxide.

The casts frequently exhibit cracks which were subsequently

filled in by secondaiy deposition of mineral matter (fig. 3,^./.),

A comparison of figs. 5 and 6 is of much interest in showing

that sheering took place at two diiferent times during fossili-

sation. At fig. 6 the tracheides were bent out of shape before

the cavities were filled with the mineral substance, and at

fig. o the sheering took place subsequently, and the mineral

casts (s'.S.t.) of the tracheide cavities were shattered.

With crossed prisms of polarizing apparatus a dark reti-

culum is seen. In fig. 4 this dark portion includes any of the

original tracheide wall that persists, and also the outer portion

of the mineral cast. The remainder of the wall of the cast

exhibits irregular radial dark and light bands or patches.

The inner secondary layer is generally brighter than the

pi'imary cast. It is suggested that the different optical

reaction of the mineral substance of the outer portion of the

cast may be due to slight impregnation with organic matter

from the decomposing lignified walls of the tracheides.

In the case of the calcified wood from Ingwavuma, which

is possil)ly of Cretaceous origin, the main mineral substance

is calcium carbonate (see table of analyses, p. 356). This

appears to be a very poor fossilizing agent for the woody

tissue. The structure of the wood is badly pi-eserved ; but a

careful examination of transverse and longitudinal sections

proved that the wood was undoubtedly coniferous, similar in

chai-acter to the silicified specimens ; but as the pits were not

distinguishable a reliable determination could not be made.

PI. XXV, fig. 7 represents a transverse section. On the

left-hand side the elements of the wood, consisting of

tracheides {r.t.t.v.) and medullary rays {f.m.r.), are visible

in the shadowest outline only. In the middle of the section

the tissue is clearly seen (o.t.ir.). The walls are of the
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normal tliickness and are of a yellow colour. The section

is viewed with crossed prisms. On the right of the section

the tissue is obliterated and a radiating spherulitic structure

is observable.

The calcium carbonate can apparently pass with difficulty

into the substance of the walls of the woody tissue, but with

much less thoroughness than with silica. It appears to par-

tially impregnate and embed the organic structure, rather

than to actually replace it as in the case of silica. According

to the tangential section in PI. XXV, fig. 9, a partial decom-

position of the wall of the tracheides {rj.t.ic.) was taking

place at the time of the penetration of the mineral substance.

The outer swollen portion is diffusely yellowish, due probably

to the impregnation of the mineral substance with decompos-

ing organic matter, while the central layer of a deeper colour

would appear to represent the less decomposed portion of the

wall. In fig. 8 is seen the shadowy, decomposed walls of

tracheides, but on the right-hand side a few less swollen walls

are observable.

The whole fossil is very solid, and there are practically no

spaces left. A newly chipped off piece was carefully weighed

and then immersed in water for a short time. On removal,

and after being wiped, there was no difference in the weight,

thus showing that the Avater Avas unable to enter the fossil.

In the case of the phosphatized specimens and with some of

the silicified woods, a very marked diiference in weight was

at once observable (see table, p. 358).

DICOTYLEDONOUS WOOD.

(1) MODE OF OCCURRENCE AND GEOLOGICAL HORIZON.

Specimens of a black, somewhat friable, fossilized wood

have l)een received from various sources from different pai-ts

of the coast of Zululand. Subsecjuently some specimens

collected bv the Natal Geological Survey were obtained.
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Mr. William Anderson,^ with respect to these, writes:

"At Port Duruford, Zulnhind, there is a cliff section con-

taining a bed of impure lignite, ovei'laid by a series of false-

bedded sands, which can be quite easily identified with

sections higher up the coast, which undoubtedly overlie beds

of Tertiary age containing marine fossils. , . . The lignite

bed consists almost entirely of vegetable matter with large

masses of timber, and probably having an origin under

marshy boggy conditions.

" The upper false-bedded sands outcrop very commonly in

sections of the sand-hills on the immediate shore-line, and

may yet prove to be of later date than Tertiary.

" The division between the sand beds and the fossiliferous

marine strata below is usually a more or less sandy lignitic

bed (carbonaceous) containing large pieces of timber com-

paratively Avell preserved. This lignitic bed is not always

present, and then the sandy beds rest immediately on the

fossiliferous marine shales. The lower layers of the sand then

contain enormous numbers of fossil spores and spore-cases.""

Immediately above the mammalian bearing shales and below

the lignitic bed is a thin layer w^th enormous numbers of

Foraminif era, which, according to G. T. Hinde, were

identified as more likely to be of Tertiary than Cretaceous age.

According to R. Ethridge, of Sydney Museum, the mollusca

in the mammalian beds are Tertiary and possibly Eocene,

The general arrangement of the strata above described has

been confirmed by Mr. A. Hammar, Government Surveyor,

who informs me that further north in the St. Lucia district

he observed the following section :

(1) at the top a reddish, loose sandstone about 10 ft. in

thickness

;

(2) a seam of sandstone with much limonite about 5 ft.

in thickness
;

' William Anderson, ' Third Report of the Geological Survey of

Natal and Znluland,' pp. 54, 122, 123, 124. London, 1907.

- I regret that it has not been possil)le to obtain specimens of these
*' spores."

VOL. 2, PART 3. 25
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(3) Avhite friable calcareous sandstone about 50 ft. in

thickness

;

(4) lignite bed about 2 ft. 6 in. in thickness

;

(5) at the base running into the sea a greenish-grey, soft,

sandy shale.

The largest piece of timber observed was a trunk about

20 in. in diameter.

(2) LIST OF SPECIMENS WITH LOCALITIES.

Mus. No. 232.—Inyazan Junction, Zululand. Collected

by A. Cowley, 1909. Some of these specimens consist of

compressed layers of a material having a peat-like appear-

ance.

Mus. No. 230.—Lio^nite seam. Port Durnford, Zululand.

Collected by Natal Geological Survey, 1905. The specimens

are obviously woody in nature and are considerably silicified.

Mus. No. 234.—Lignite seam. Port Durnford. Col-

lected by A. Cowley, 1910. Similar to Mus. No. 230, but

some of the specimens exhibit stages in the transformation

into a jet-like substance.

Mus. No. 233.— St. Lucia, Zululand. Collected by

A. Hammar, 1910. Specimen exhibits one of the stages in

the transformation.

Mus. No. 229.—''Wood Bed." North Point, False Bay,

Zululand, Collected by Natal Geological Survey, 1905.

Some of the specimens exhibit stages in the ti'ansfor-

mation into jet.

Mus. No. 228.—Same locality as Mus. No. 229. The

specimens consist entirely of the jet-like substance.

(3) DESCRIPTION OF THE FOSSIL WOOD.

The specimens are black or dark grey in colour, and are

sometimes friable and exceedingly difficult to cut into

section ; but the firm of Dr. Krantz succeeded in making
some good preparations.
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Some of the samples do not exhibit the structure ot" wood

in the hand specimen. They have a shining pitch-like

aspect, and are singularly tough and cloggy to saw. The

hardness, as tested by the mineral scale, is about o'25 for the

firmer samples of the wood. The pitch-like substance is

somewhat softer, having a hardness of about 2"75.

A glance at a section of the fossilized wood at once

demonstrates its dicotyledonous nature, since pitted vessels

are conspicuously present.

At first it was thought to be almost impossible to identify

the wood ; but accidentally it was noticed that the general

texture of the fossil wood recalled that of the Water Boom
(Eugenia cor data Laws) . A section of thi s wood revealed

the fact that the fossil wood certainly belonged to this genus,

!ind almost certainly to this species.

The following is the description of the w^ood of the Water

Boom given by Stone ^ as far as it concerns the fossil wood.

"Natural order—Myrtacea?. Dry weight 601b. per cubic

foot (sp. gr. 0'962). Hardness like that of English elm.

Very fine compact grain, dense and even. Surface dull.

Pores variable, about the size of those of the beech or apple,

nearly all single, pairs very rare ; 11-20 per sq. mm. Rays

thick in the middle, tapering above and below to fine ends,

size comparable to those of Blue Grum ;
' middles ' and

^ ends' 18-26 per mm.; direct, not avoiding the pores.

Annual rings apparently clear; boundary? a zone of pore-

less Avood at intervals. Wood parenchyma very abundant,

occupying half the transverse surface ; independent of the

pores."

This description agrees with a sample of Water Boom wood

in the Museum with the exception that there is no really

poreless wood, and the wood parenchyma is by no means very

abundant. This parenchyma consists of irregular clusters of

comparatively thin-walled cells of about twice the diameter

of a wood fibre.

' Stone. Herbert, • The Timhevs of Coiiimevce,' p. 134. Ltmdon, 19(Jo.
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The fossil wood has a specific gravity of 1*43, the increase

being doubtless due to the infiltration of mineral matter.

Fine compact grain with dull surface. Pores variable in size

and distribution. A narrow area poor in vessels occurs as a

kind of boundary between the somewhat faintly defined

annual rings.

The pitted vessels with a variable diameter of 0'050-

0"156mm. are frequently solitary, sometimes in pairs. There

may be small nests consisting of one or more pitted vessels^

with a niimljer of smaller vessels ; these latter are scalariform

(PI. XXVI, fig. 16, sc), and have a diameter of about

0'025 mm. The number of pitted vessels is variable over

different areas; the average of a number of counts gave 12

to a square millimetre.

Medullary rays exceedingly numerous, and in an uncon-

torted portion of the wood they are straight. They are

swollen in the middle where they consist of three or four cells

in thickness, and taper above and below into long ends. The

middle poi'tion consists of 15-25 cells in vertical height, and

they are there smaller than in the ends. In transverse section,

including both " ends " and " middles," there are 20-26 per

millimetre. Radial length of medullary cells 0'042-0'()73 nmi.

Vertical height of end cells about 0"046 mm.

The wood fibres have a diameter of about 0*0182 mm.

Communicating with the pitted vessel there are occasional

groups of several parenchymatous cells with walls having

large pits (fig. 16, p.c).

The pitted vessels are frequently blocked up with masses of

laro-e irregularly rounded cells which constitute the thyloses

(fio-. lQ,th.). Neither in the recent wood nor in the fossil

wood are annual rings clearly marked, although zones of

more or less poreless wood do occur.

The wood parenchyma in longitudinal section is seen to

consist of somewhat elongated cells arranged in vertical rows.

Thev do not appear to be definitely related to the vessels

(fig. 16, u'.p.).

On the whole the structure of the fossil wood may be said
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to agree perfectly with that of the sample of Water Boom wood

in the Museum, and very approximately with the sample

described bv Stone.

(4) CHEMICAL COMPOSITION AND PHYSICAL PROPERTIES.

At St. Lucia, False Bay and Port Durnford some of the

specimens from the lignite seam exhibited the transformation

of the wood into a jet-like substance. The various stages of

the transformation could be traced. The elements of the

w^ood are gradually converted under pressure into a compact

more or less homogeneous substance which is translucent and
brownish-yellow in section.

Analyses of a typical piece of the lignite (PL XXVI, fig.

10) and of the jet-like substance (PI. XXVII, fig. 23) were

made in the (rovernment Laboratory, Durban, with the

results shown in the following table :

Fossil wood. Port
Durnford. Mus. No. 232.

Including
the

moisture.

Excluding
the 4.-61

per cent.
moisture.

fWater expelled at

j

100° C.

J Carbon .

j

Hydrogen

I

Oxygen l
l^Nitrogeu )

Silica

Oxide of iron

Oxide of alumina
Oxide of lime
Oxide of magnesia
Phosplioric anhy-

dride .

Sulplutrie anhy-
dride .

Per cent.

r
I

4-61

2 j 909
si 2-16

[
8-26

7302
115
0-30

0-.52

012

019

ti-ace

99-42

Per cent.

9-53

2-26

8-66

76-57
1-21

0-31

0-55

0-13

0-20

trace

99-42

Impure jet. Port
Durnford. Mus. No. 228.

Including
the

moisture.

Excluding
the 12-88

per cent,
moisture.

r
12-88

43-95

6-79

30-18

' 1-63

0-52

1-01

1-03

0-24

015

1-14

99-52

Per cent.

50-48

7-80

34-67

1-87

0-60

116
1-18

0-28

0-17

1-31

99-52
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PhvsicBl chflraptpr
Fossil wood. Port Impure jet. Port

i-ny-sicfticnaractei. Durnford. Mus. No. 232. Durnford. Mus. No.2

Specific gravity . . i
]-i3 1'25

Hardness (mineral
scale) . . . .

I

325 275

From this table it can be seen that the amount of water

held hygroscopically is considerable, being 4'61 per cent, of

the total weight in the case of the fossil wood, and 12"88 per

cent, in that of the jet. Small pieces of the substances were

pounded and carefully weighed, and then heated to 105° C.

for two hours. On being weighed again the difference gave

the amount of water expelled. After the lapse of twenty-

four hours of dry hot weather the powder in both cases had

absorbed water from the air, and was of exactly the same

Aveight as before heating.

The large amount of silica (7302 per cent.) contained in

this lignite, which has a quite typical appearance, was

unexpected. With crossed prisms the section is seen to

be for most part isotropic. The silica is clearly in the form of

amorphous opal, which must penetrate the actual substance

of the tracheide and vessel-walls, since from the comparatively

low specific gravity and porous nature of the specimen it is

quite obvious that a considerable portion of the cavities of the

elements remains empty.

The analysis shows that the Avood has undergone a far

more profound change than Avould have been anticipated

from the appearance under the microscope.

As in the case of the much older fossil coniferous woods in

the Coal Measures and higher series much differential

movement of the woody tissues due to pressure and strains

can be observed in the majority of the specimens (text-fig. 2,

D.). We have already seen that the annual rings are not very

clearly marked in this wood, and there are consequently no

very definite lines of weakness along which compression bands

could be formed as in the conifer. The whole mass of the
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wood exhibits the effects of the pressure, and the medullary

rays generally show a remarkably zig-zag course. This mostly

occurs without any -obvious fracture of the walls of the tissue

elements of the wood. It is probable that partial impreg-

nation of the walls of the elements with silica would not

necessitate fracture under differential movement, but it

is extraordinary to note the amount of such movement which is

possible without any great dislocation of the tissue. In all

probability most of the contortion occurred before the process

of fossilization had proceeded very far.

(5) FOSSILIZATION AND ALTERATION OF THE WOOD.

The least altered w^ood is shown in transverse section in

PI. XXYI, fig. 10.

There appear to be two different directions in which changes

took place iu the lignite seam :

(1) ordinary fossilization or silicification of the tissues,,

comparable to that which produced the well-silicified coni-

ferous woods described above
;

(2) changes in the direction of bituminous coal formation.

According to Dr. Aitken,^ bituminous coal consists of :

(a) an opaque black substance which is insoluble in acids,

and ma}^ be free carbon (?) ;

(&)'a yellow or reddish resin-like substance which is trans-

lucent or transpai'ent, volatile by heat, and insoluble in naphtha

and acids, and possibly referable to the Succinite group;

{<•) earthy matter.

In the specimens which exhibit the structure of wood in the

least altered condition, the formation of a yellowish-red

substance had begun. The cavities of the wood fibres had

become filled, and the medullary cells were also partially

occupied. The outlines of the wood fibres in many parts

of the section had become lost ; while in some parts this

substance formed a thin layer in between the fibres, thus

marking them out with great clearness (fig. 11, i/i).

' Dana, Dwiglit James, 'A System of Mineralogy,' p. 756. New York,

1889.
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These changes probably took place undei- shallow boggy con-

ditions with plenty of free oxygen from the air, so that a large

part of the oxygen of the original wood remained. In some

places the original lignified walls of the wood fibres had so

far been altered that the yellowish-i-ed substance had ex-

truded out of the cavity of the wood fibre to form flake-like

pieces.

At this stage in the transformation the condition became

fixed by the infiltration of silica, and a fossil of the slightly

altered wood resulted. By reference to the analysis given

on page 369 it will be seen that 76'57 per cent, of silica

occurs. Of the 50 per cent, of carbon in ordinary wood

only 9"53 per cent, remains. Silicification of some of the

Avood fibres is much more complete than in the others,

and such fibres (figs. 10 and 11, d.f.) with crossed prisms

stand out conspicuously Avitli a central core of the yellow

material.

In fig. 12 the transformation has proceeded further, and the

cavities of the pitted vessels have mostly become filled with

the yellow substance, also the cells of the medullary rays are

much more completely filled.

In fig. 13 the outlines of many of the medullary cells have

disappeared, and the yellow substance has extruded so as to

form in some cases continuous sheets appearing as thick lines

in the cross-section. The bituminous material in the medullary

rays gradually becomes dispersed through the general matrix

(m.) which is itself being changed into a similar substance

(fig. 14). Some especially silicified wood fibres {d.f.) can be

observed scattered through the matrix.

The final result of these changes is seen in fig. 15, a in

transverse section. Traces of the large medullary rays can

be seen, which are nmch contorted owing to the great pres-

sure that the material has experienced. The general matrix

appears more or less homogeneous with a faintly granular or

reticular appeai'ance. The substance exhibits a marked ver-

tical sti'iation, which is readily seen in longitudinal section

(PL XXVII, fig. 23), and the reticular appearance in trans-
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verse section seems to be caused by the cross-sections of the

longitudinal fibrous elements.

With crossed prisms (fig. 1-5, b.) the section remains fairly

bright. In many parts it is traversed by narrow light and

dark bands which run across the remains of the medullary

rays, but not necessarily at right angles to them. The direc-

tion, however, tends to be more or less radial.

We will now trace these changes in the tangential section.

PI. XXVI, fig. 16 represents the least altered wood, Avhere

the cavities of the wood fibres are seen to be more or less

occupied by the yellow resin-like substance which appears in

the form of yellowish brown streaks (y). The outlines of the

wood fil)res are indistinct, except iu the case of the especially

silicified fibres, as at d.f. The thylose cells {fJi.) and the

wood parenchyma {icp.) are little altered. The cavities of the

medullary cells are partially filled. In fig. 17 the condition

is shown under greater magnification. Here the outlines of the

wood fibres are distinct, and an especially silicified fibre ('?./.)

is shown. In fig. 18 the medullary cells have become com-

pletely filled, and the outlines of the wood fibres have almost

completely disappeared. These changes have continued further

in fig. 19, where the yellow matter lias extruded out of the

oi-iginal cavities into the general matrix {m.) formed by the

coalescence of the fibre walls. A well-defined gland is shown

in the medullary ray at g. The condition is seen under greater

magnification at fig. 20. A tendency for a vertical striation

is now observable in the general matrix. In fig. 21 the yellow

substance is becoming dispersed in the general matrix which

as a whole is now becoming yellower and less distinct from

the yellowish brown matter which originally filled the

cavities of the elements. The vertical striation is more marked

than before, but occasional silicified fibres can be seen.

In fig. 22 the medullary i-ays {r.m.r.) are becoming less

distinct, and the final result of the transformation is shoAvn

in fig. 23, A. Here the vertical striation is very evident. Micro-

scopic cracks {m.c.) and narrow lenticular cavities {I.e.) are

present. With crossed prisms (fig. 23, b) the vertical stria-
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tion becomes more evident, and, in addition to this, alternat-

ing dark and light squarish areas are cons])icuous. This

section is a longitudinal tangential one, and the dark and light

areas appear to be the cross-sections of the dark and light

bands which tend to run radially in the transverse sections.

In a longitudinal more or less radial section (fig. 24) the

appearance in ordinary transmitted light remains much the

same. The trace of what was apparently a vessel showing a

cross-striation is seen at r. At vu./'j. the medullary ray

has been less altered than usual. With crossed prisms (tig. 25),

long dark and light bands running horizontally are con-

spicuous. In certain places coarse cross-hatched structures

are observable, and it is thought that these indicate the position

of former medullary rays.

It appears that sometimes the medullary rays became less

changed than usual, and the cellular structure remained

distinct, while the surrounding tissue of wood fibres had

been converted into the jet-like substance. These less

altered areas weather out more readily than the surrounding

substance, and constitute places of weakness whereby the

whole mass may become riddled by spaces which are lenticular

in tangential section. Such a condition is seen in PI. XXV,
fig. 26, A, where a medullary ray is shown Avhich has not yet

been weathered out. With crossed prisms (fig. 26, B) the

cellular structure is seen extending into the jet-like substance.

A weathered out medullary ray with the jet-like substance

flaking oi¥ around the space is represented at tcs^).

Less altered tissue {l.a.m.r., m.ri.) in the midst of the jet-

substance is shown in PI. XXV, fig. 27.

In some of the sections a good deal of perfectly opaque

black substance, especially in the medullary rays, occurs. At
first this was thought to be simply iron oxide ; but it is quite

possible that a considerable portion is carbon, since there

appears to be more of this opaque substance present than the

percentages of iron oxide (1*21 per cent, in fossil Avood, and 0*60

per cent, in the jet) shoAvn in the analyses would account for.

The description above given deals with the structural
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changes which the wood undergoes as it is being transformed

into the remarkable jet-like substance. The chemical changes

which take place require a detailed investigation by a quali-

fied chemist.

In the following table the percentages of carbon, hydrogen

and oxygen in a number of different substances and minerals

are given :

Material.! Carbon. Hydrogen, Oxygen/



376 ERNEST WARREN.

place of the woody substance bui-ns with a smoky flame

without obvious fusion. It is apparently quite insoluble in

alcoholj ether, benzole, carbon bisulphide, acids and alkalies.

The fossil wood colours a solution of potash deep brown, but

the jet-like mineral does not have this effect.

This bituminous substance may probably be regarded as

consisting of one or more oxygenated hydrocarbons allied to

Bathvillite or Torbanite, but differing from them in

having a greater percentage of oxygen.

The above description of the structural changes that the

wood undergoes in its transformation would constitute an

interesting introduction to the subject of the chemical

changes which lead to coal -formation ; and an exhaustive

investigation with the material at hand Avould undoubtedly

throw much light on the vexed question of the origin of the

different kinds of coal.

The genus Eugenia is quoted by Schenk^ as occurring in

the Upper Cretaceous rocks of N. Greenland and Westphalia,

and it is therefore an ancient genus.

The Water Boom is at present one of the dominant trees on

the coast, and there can be little doubt that the fossil wood

actually belongs to this species.

The lignite bed of 2 ft. or more in thickness is chiefly

composed of the remains of this tree, and it occurs under a

thickness of some 60 ft. of soft sandstone.

In number of years, therefore, the bed must be considered

as a very ancient deposit, although geologically it is probably

on the border line of Tertiary and Recent.

The great contortion and the profound chemical changes

which have taken place in the wood also point to its antiquity ;

and it may be stated that the occurrence of this seam is

evidence of a great uniformity of climatic conditions and bio-

logical environment on the sea-board of East Africa for a

relatively very long ])eriod.

' Zittel, Karl A.. ' Hauclbucli cler Pala;ontologie.' II. " Palseophyto-

logie," p. 641. 1890.
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EXPLANATION OF PLATES XXV AND XXVII,

Illustratinc^ Dr. Ernest AVarren's paper " On Some Specimens

of Fossil Woods in the Natal Museum."

Fig. 1.— X 500. Mus. No. 174. Harrismith. Small piece of trans-

verse section of Dadoxylon completely silicified. The walls of the

traeheides are of silica with practically no lignin remaining;. The

cavities are filled with silica. The silica may he hlackened by dark

granules of iron oxide or jjossiljly fixed carbon.

Fig. 2.— x 500. Mus. No. 174. Harrismith. Transverse section of

Dadoxylon wood. It passes through a compression band or sheering

ai-ea occurring in the spring-wood. It should lie noticed that the bent

medullary rays in the band are not much flattened, and there is no

distortion as in the traeheides.

Fig. 3.— x 750. Mus. No. 220. Weenen. Small piece of transverse

section of phosphatized Dadoxylon wood. The calcium phosphate

forms casts of the tracheide cavities. The actual wall of the tracheide

has mostly disappeared except at o.t.iv. This may be either the remains

of the original lignin wall or a silicified representation of it.

Fig. 4.— x 750. Mus. No. 220. Weenen. The same as fig. 3

viewed with crossed prisms. It should be noticed that a dark

reticulum is visilile. this l^eing due to the fact that the outer portions

of the casts have a different optical reaction to the inner portions.

Fig. 5.— x 250. Mus. No. 220. Weenen. Transverse section of

phosphatized wood. A compression Ijand is seen in the spring-wood.

This was prodiiced subsequently to fossilization since the calcified

structure is observed to be shattered.

Fig. 6.— x 500. Mus. No. 220. Weenen. Transverse section of

phosphatized wood througli a compression band. The cells of the band

were clearly squeezed out of shape before complete fossilization. The

medullary rays in the band are not greatly aifected.

Fig. 7.— X 200. Mus. No. 12. Ingwavuma. Transverse section

of calcified Dadoxylon wood viewed with crossed prisms. The

fossilizing sub.stance is calcimn carbonate. The structure of the wood

is poorly preserved, probably through the lack of the power on the

part of the mineral substance of easily replacing the lignified material

of the tracheide walls.

Fig. 8.— x 400. Mus. No. 12. Small piece of transverse section

showing moderately well-preserved ti-acheide walls on the right, but on

the left only shadowy swollen walls are observable.
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Fig. 9.— x 4U(>. Mus. No. 12. Small piece of longitiulinal section

of the same. The " fixed " decomposing walls of tracheides are seen

at r.tjAO.

Fig. 10.— X 150. Mus. No. 232. Inyazan Junction. Zululand.

Transverse section of Eugenia wood. The tissue is fairly well silicified

as it contains over 70 per cent, silica. The preliminary changes (as the

filling np of the cavities of the wood filire with bituminous matter) for

the transformation into the jet-like substance had taken place and the

condition was then " fixed " by a considerable infiltration of silica.

Fig. 11.— X 450. Mus. No. 232. Inyazan. Small piece of trans-

verse section showing an especially silicified wood fibre, d.f. The

cavities of the fibres are filled with l;>ituminous substance which is also

seen (i/,) between some of the fibres. At the bottom of the figure the

fibre walls have coalesced and the bituminous material has extriided out

into flake-like extensions.

Fig. 12.— x 150. Mus. No. 232. Inyazan. Transverse section of

the next stage in transformation. The cells of the medullary rays and

most of the pitted vessels have become completely filled with the

bituminous matter. The outlines of the fibre walls have completely

disappeared.

Fig. 13.— X 150. Mus. No. 233. St. Lucia. Zululand. Transverse

section of a later stage in the transformation. The bituminous masses

ai"e breaking down and becoming dispersed through the general matrix

(m.) which is itself being iiltered into a similar substance.

Fig. 14.— X 150. Mus. No. 229. "Wood Bed,' False Bay.

Zululand. A still later stage in the transformation. The general

matrix is becoming more homogeneous ; but the course of the thicker

medullary rays is still oliservable (r.oi.r.)

Fig. 15a.— X 100. Mus. No. 228. "Wood Bed," False Bay. A
transverse section of the jet- like substance exhibiting the remains of

the thicker medullaiy rays and a fairly homogeneous mati-ix with a faint,

very fine reticular structure.

Fig. 15 b.—-x lOO. Mus. No. 228. Transverse section of similar

section viewed with crossed prisms. Running oblicpiely across there is

a system of dark and light bands.

Fig. 16.— x 150. Mus. No. 232. Inyazan. Longitudinal tangen-

tial section of wood in the condition descrijjed under fig. 11. Pitted

vessels {p. v.). thylo.se (^//.). especially silicified fibres (d.f.) where most of

the lignified sulistance has been replaced, wood parenchyma ((t'.p.) and

pitted parenchymatous cells (j).c.) are shown.

Fig. 17.— X 400. Mus. No. 234. Port Durnford, Zululand. Small

piece of longitudinal tangential section similar to fig. 16. The bitu-
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niinous matter has partially filled the medullarv cells. The walls are

partially silicified. while those of the fibre marked d.f. are more com-

pletely so.

Fio. 18.— X 150. Mus. No. 284. Port Durnford. Zululand.

Longitudinal tangential section in the condition described under fig.

12. The outlines of the wood fibres have mostly disappeared.

Fig. 19.— x loO. Mus. No. 234. Longitudinal tangential section

at about the same stage of change as seen in fig. 12. The bituminous

matter at first confined to the cavities of the wood fibres has now
extended into elongated flakes or chains. In one of the mediiUary rays

the remains of a gland (resin-gland ?) can be seen.

Fig. 20.— x 150. Mus. No. 234. Port Diu-nford. A small piece

of a longitudinal tangential section in the condition of fig. 19.

Fig. 21.— X 150. Mus. No. 234. Port Durnford. Longitudinal

tangential section in miich the same condition as in fig. 13. The
bituminous sul)stance is becoming dispersed in the general matrix (;».)

which is being transformed, but the remains of medullary rays can

be seen.

Fig. 22.— x 150. Mus. No. 232. Liyazan. Longitudinal tangential

section in same condition as in fig. 14. i-jn.r. i-epresents the remnant

of a medullary ray. A vertical striation is l)eginning to be visible.

Fig. 23a.— X lOO. Mus. No. 228. "Wood Bed." False Bay.

Longitudinal tangential section of jet-like substance (cf. fig. 15)

exhibiting a vertical striation, the i-emains of medullary rays (r. »».»•.)

and mici'oscopic cracks (m.c.) and lenticular cavities (I.e.).

Fig. 23b.—The same viewed with crossed prisms. A succession of

short horizontal dark and light areas becomes conspicuous.

Fig. 24. -X 100. Mus. No. 228. "Wood Bed," False Bay.

A somewhat radial section exhibiting medullary rays ; the lowest {m.r.^)

is not completely transformed. The i-emnant of a vessel (r.) can be

seen.

Fig. 25.— X lOo. The same viewed with crossed prisms exhibits a

succession of long, more or less horizontal, dark and light areas ; also

patches showing a coarse cross-hatched structnre. Towards the bottom

there is an indication of a horizontal microscopic fracture (ni.f.) which

is bordered Ijy homogeneous matei-ial.

Fig. 26 a.— X 150. PI. XXV. Mus. No. 228, T. •' Wood Bed," False

Bay. Jet-like subst.ince in longitudinal tangential section in which

the medullary rays have not been wholly obliterated and transformed.

Fig. 2f)B.—The same viewed with crossed prisms shows on tlie

right-hand side cellular elements in the midst of the jet-like substance.

The specimen has undergone some disintegration, and lens-shaped
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cavities liave been formed hj the disaj)pearance of sucli incoiiiiiletely

transformed areas.

Fig. 27.— X 100. PI. XXV. Mus. No. 228. Z. "Wood Bed,'"

False Bay. Longitudinal tangential section of jet-like substance show-

ing clearly the outlines of vessels (w.v.) and of the cells of medullary

rays {l.a.m.r.)

Explanatory References.

A.t. ATitumn tracheide. b.s. Blackened silica, b.s.t.w. Blackened silica

in tracheide wall. c.c. Calcium phosphate cast. c.s. Colourless silica.

cup. Central space. e.S.f. Compressed spring tracheide. d.f. Dcpolari'z-

ing fibre, d.p. Dark portion with crossed prisms, e.a. Edge of autumn-

wood, g. Cavity of medullary ray gland filled with yellow matter.

/./. Inner layer of cast. i.m. Inner mass. i.s. Intertracheide space

filled with calcium phosphate! l.a.m.r. Less altered medullary ray.

I.e. Lenticular cavity, m. Matrix formed by coalescence of tracheide

walls, m.c. Microscopic crack. Hi. c.?r. Medullary cell wall. m.f. Micro-

scopic fracture. iH.r. Medullary ray. ni.}\. Medullary ray in jet-like

substance showing trace of cells. m.r.c. Medullary ray cells filled

with yellow matter, m.r.s. Medullary ray silica, o. Oxide of iron or

carbon, o.m.r. Oxide of iron in medullary ray. o.c. lo. Original cell wall.

o.t.w. Original tracheide wall, o.t.w.c. Original tracheide wall and outer

portion of cast. p.c. Parenchymatous cell communicating with pitted

vessel, p.f. Pnmary fracture filled with secondary deposit, p.r. Pitted

vessel, p.v.y. Pitted vessel filled with yellow matter. r.Hi.c. Remains

of medullary cell, r.vi.r. Remains of medullary ray. /•./. Rent tracheide.

r.t.t.ic. Remaining trace of tracheide wall. s.c. Scalariform vessel.

.-^.r.c. Solid calcium phosphate cast. s.f. Space filled with crystalline

calcium phosphate, s.fr. Secondary fracture extending through primary

cast and inner layer. s.S.t. Shattered spring tracheides. s.t.w. Silicified

tracheide wall. th. Thylose. t.m.r. Trace of medullary ray. u.S.f.

Uncompressed spring tracheide. v. Trace of vessel in jet-like substance.

lo.f. Wood fibre. lo.j^- Wood parenchyma. ic.sj). Weathered space.

u\v. Wood vessel, ij. Yellowish-red bituminous matter in fi))res and

medullary cells, y^. Yellowish-red bituminous matter between fibres.

il.p.v. Bituminoiis matter in pitted vessels.



Ann. Natal Mus. Vol U. Pl.XXV.





Ann. Natal Mus Vr
Pl.XXVI.

"-:S^-

:~^.

-•» i]^'H*»

J^

if'
•' '

If: •

1 I lit!

^11

«

*v »«•!

J

m





Ann. NaLtal Mus, Vol, II. pi.xxvn.

'
\ t

'M- ^. "^^^'^-^M'





A SPHERULITIG DOLERITE FROM VRYHEID, NATAL. 381

A Spherulitic Dolerite from Vryheid, Natal.

By

^V. C'aiaBg»lM'll «>«iiiitli, B.A., F.G.S.,'

Assistant in the Mineral Department, British Museum.

With Plates XXVIII—XXX and Text-figure.

The rock wliicli forms the suhjectof this note is remarkable

on account of a beautiful radial structure which is shown on

weathered surfaces.

Specimens were collected by Mr. A. Cowley and forwarded

by him to tlje Natal Museum at Pietermaritzburg. Two large

specimens together with several fragments were sent by

Dr. E. Warren to the British Museum, and it is on these that

the following description is based. The following particulars

of the mode of occurrence of the rock were communicated to

Dr. Warren by Mr. Cowley.

The rock occurs on a private farm, A^aalbank, in Hlobane

A'alley, twenty miles east of Yryheid, Natal. Here it is

exposed as two parallel sills intruded in coal-bearing beds

belonging to the Karoo system. Numerous large blocks

have become detached from the main mass, and it is on these

that the beautiful weathering effects are so well seen.

As seen on fresh unweathered surfaces the rock is almost

black in colour, and is very compact and fine-grained. The

radial structure is only revealed by a peculiar silky lustre

which it gives to the broken faces. With the aid of a lens a

few minute prismatic crystals can be made out scattered

through the fine-grained ground- mass.

The study of thin sections under the microscope shows that

^ Comniiniicated l:)y permission of the Trustees of the British Miiseum.

VOL. 2, PART 3. 26
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ill mineral composition the rock is very similar to the enstatite-

dolerites intruded in the Karoo beds of Natal and Znluland,

recently described by Dr. Prior. ^

Small phenocrysts of enstatite and aug'ite with very occa-

sional olivines lie in a ground-mass composed of long lath-

shaped felspars with interstitial augite and magnetite.

The enstatite occurs in well-formed crystals showing the

forms a (100), b (010) and m (110). Rectangular sections

bounded by the two pinacoids and having their corners trun-

cated by the prism-faces are frequent, but very often prism-

faces appear only on one pair of opposite corners and not on all

four corners. These cross-sections measure about 1 mm. by

0*4 mm. and the shorter side is invariably parallel to the])laiie

of the optic axes. The prismatic cleavage is well developed.

The crystals are colourless in thin section and show the usual

optical properties of enstatite.

The augite phenocrysts show a very striking development,

exhibiting a strong tendency to form skeletal crystals. They

occur as prismatic crystals 3 to 6 mm. long and about 0*2 mm.
broad. Longitudinal sections of these crystals have a forked

appearance, but where cut nearly normal to their long axes

they give square sections with hollow centres, showing that

the crystals are not forked but are actually hollow for the

greater part of their length. Most crystals are bounded by

the prism-faces alone, the clino-pinacoid occurring as a sub-

ordinate form. The prismatic cleavage is not always evident,

but there is always present an irregular fracture roughly

perpendicular to the length of the crystals. Twinning about

the ortho-pinacoid is very common. The crystals are quite

colourless in thin sections. Longitudinal sections give high

interference tints with extinction-angles ranging up to 40°, but,

as a rule, averaging about 32°. Square cross-sections give

very low interference tints and frequently show one optic

axis emerging in the field of view.

1 G. T. Prior, " Petrograpliical Notes on the Dolei'ites and Rhyolites

of Natal and Zululand," ' Annals of the Natal Museum,' vol. ii, pt. 2

(1910), p. 141.
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Anotliei- interesting phenomenon displayed l)y these angite

phenociysts is that they are frequently surrounded by a

secondary zone of augite. In ci'oss-sections the secondary

augite is seen to develop principally at the corners, and

whereas the phenocrysts are bounded by four prism-faces

alone, the secondary growth usually develops pinacoidal faces,

the prism becoming subordinate : this gives rise to a cruciform

appearance of the whole crystal. This secondary zone is of

quite small dimensions, but there is always a definite boundary

between it and the original crystal. In cross-sections the

outer zone is much more birefringent than the phenocryst,

but the two extinguish simultaneously. In sections giving

oblique extinction the difference in double refraction is less

marked, but the outer zone has a slightly higher extinction-

angle, which usually exceeds that of the phenocryst by 7°.

Very rarely this secondary growth of augite occurs in parallel

position on the enstatite phenocrysts.

Olivine occurs sparingly as phenocrysts, and usually has

undergone considerable resorption.

The felspars occur in long, very thin, lath-shaped crystals.

Longitudinal sections occasionally give extinction-angles of

11°, but the majority give quite small angles. In certain

sections, however, the felspar appears as small rectangles

showing albite- or more probably Carlsbad-twinning, and

giving symmetrical extinction-angles up to 32°, which corre-

spond to labradorite.

Some of these cross-sections of felspar show inclusions in

the form of negative crystals now occupied by augite and

magnetite in minute grains. These cores can also be made
out in longitudinal sections running down the centres of the

crystals, and often it is almost impossible to distinguish

between the material inside the felspars and that occupying

the interspaces between the laths. The latter is composed of

crystals of pale yellowish augite, enclosing minute grains and

cubes of magnetite, and, as we shall show later, precisely

identical with the augite forming a secondary growth round

the phenocrysts.
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We must now turn to the radial niarkino-s brought out on

the weathered surfaces. Some idea of the appearance of

Outline sketch of weathered surface of the lower sill. Natural size.

these will be obtained from the photograph of a specimen

from the upper sill (left-hand side, PI. XXVIII), and one from

tlie lower sill (right-hand side). The accompanying text-figure
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is a diagrammatic sketch, to actual size, of a portion of the

weathered surface of the lower sill, shown in PI. XXVIII.
It will be observed that groups of radial lines start from

numerous centres distributed over the surface, and that in

genei-al the different groups are bounded by lines which are

sensibly straight, so that the whole surface is divided up into

a number of polygonal areas. The avei'age diameter of these

areas is 4 cm., but in some places they are as much as 8 cm.

across. The several centres are by no means equidistant

from one another, but, wherever two groups of radial lines

meet in a straight line, this line is midway between the

centres of the groups. The irregular distribution of the

centres thus gives rise to a great variety of shape in the

polygonal areas. On the specimen from the lower sill some

of these bounding lines are seen to be curved : such lines are

always nearer to one of the centres than to the other, and are

concave towards the nearer centre. The radial structure is

developed on all weathered surfaces of the specimens, and is

not confined to any one plane. Patches apparently free from

radial structure (represented by the dotted areas in the figure),

are still bounded by sharp lines, and can be shown to be

cross-sections of rays starting from centres in the body of the

rock.

The structure is shown equally well on pieces of both sills,

but in the upper one the centres tend to be farther apart.

In one case two centres areas much as 10 cm. apart, and here

the line dividing the two areas is very indistinct ; the rays

seem to diminish in strength as they recede from the centre

and at 3'5 cm. from it they are only faintly marked.

In addition to the radial lines brought out by weathering,

incipient cracks are often seen starting from the centres.

These are usually three in number, and are equally inclined

to each other, but they rarely extend for more than 0*5 cm.

from the centre. These cracks were well shown in a piece of

the rock which Dr. Warren had cut through and polished; they

evidently occur throughout the rock, and are intimately

connected with the radial arranofement.
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Several sections were cut parallel to a weathered surface,

so that their positions with regard to the centres and edges of

groups of rays could be determined ; another was cut in a

plane at right angles to these, and two others were cut from

the body of the rock about one inch from the nearest

weathei»ed surface. An examination of these sections quickly

revealed the cause of the macroscopic effects.

The first section, cut so that one of the centres appears on

the edge of the slide, shows the labradorite as long thin

laths diverging from points grouped around the centre. As

the rays are traced outward from the centre fresh groups of

felspars are seen to start from various points along the line,

each group spreading out like a fan, so that the result is a

roughly radial structure (PI. XXIX, tig. 1). No section

could be obtained showing that there was any definite nucleus

at the centre of a group.

In a section cut to show one of the boundaries between two

groups a sharp line can be seen with the naked eye corre-

sponding to the straight line on the weathered surface.

Under the microscope this line is cleai-ly shown to be caused

by the confluence of two streams of felspar-laths diverging

from the opposite centimes. The line is not perfectly straight

but is slightly undulating (PL XXIX, fig. 2) ; the felspars

fi'om one centre tend to push in between those coming in the

opposite direction, which explains Avhy the cracks formed on

cooling run parallel to the rays rather than along these lines

of junction.

Sections showing part of a space apparently free from

radial structure reveal a rather confused mass of short felspar

crystals arranged in little bundles with here and there a few

almost square sections. Such sections are cut almost at right

angles to one of the radial groups of felspars, which, fanning

out from numerous points, produce a curiously confused

appearance.

Similar structui'es to those described above wei-e shown by

sections taken in different planes and in different parts of the

rock.
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There appears to he no marked relation between tlie

positions of the enstatite and augite phenocrysts and the

general radial structure. Here and there a crystal of

enstatite is seen to be broken across, and the several parts

are separated by a small interval as though pushed apart by

tlie outgrowing felspars. In places the augites appear to

have conceutrated in the eddies between two streams of

felspars, and very occasionally the crystals lie witli their long

axes parallel to the laths; in nearly every case, however, the

positiou of the augite is quite independent of the radial

structure.

All the above phenomena can be readily made out with a

2-inch objective, but the application of a higher power

brings to light further interesting facts.

The interspaces between the felspars are, as above

mentioned, occupied by a pale yellow augite and minute

crystals of magnetite. This augite is not in granules but in

more or less continuous crystals, which appear to be very

closely intergrown with the felspar, even at the centres from

Avhich the latter starts (PL XXX, fig. 1). The secondary

zone of augite at the edges of the phenocrysts frequently

presents a serrated edge, indentations being formed to receive

the ends of the felspar crystals which abut against the augite

phenocrysts; consequently, in the neighbourhood of these

phenocrysts the felspars are wrapped about by minute ophitie

plates. It is impossible to make any distinction between the

augite of these secondary zones and that filling- the inter-

spaces between the felspar (PI. XXX, fig. 2).

We undoubtedly have in this rock an example of the

pseudo-spherulites of Rosenbusch, and these spherulites are

of a truly remarkable size for so basic a rock. Nearly all

spherulitic (or variolitic) structures hitherto described in

basic rocks are contact phenomena produced in the glassy, or

devitrified glassy, facies of andesites or basalts. The spheru-

lites are usually of very small dimensions, and have often

suffered considerable alteratiou.

However, an occurrence of "a coarsely spherulitic (S'ario-
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litic') basalt from Skye," described in 1899 by Messrs.

Clough and Harker^ affords a very close parallel to some of

the phenomena mentioned above. This rock occurs as

a sill of Tertiary age at Camas Daraich, Point of Sleat,

Skye. The spherulites vary in diameter from 1^ to 3 inches,

and occur throughout the entire sheet. Sections show that

some parts of the rock contain some residual glass, but this

is usually absent, and then, but for the presence of olivine in

place of the augite phenocrysts, the two rocks are wonder-

fully similar in structure. The similarity is also evinced by

the presence of minute ophitic plates of augite and by small

extinction-angles in the felspars, the latter phenomenon being-

attributed to overlapping of the fibres.

Another somewhat similar case of spherulitic structure in

dolerite has been described by Schwantke'"^ in a rock from

OHeiden, Taunus Mts., where it is associated with typical

variolites. It is interesting to note that in parts of this rock

there is a micrographic intergrowth of augite and felspar.

A very interesting occurrence is also described by E. B.

Bailey^ from Ardmuclmish, Argyllshire. The spherulites are

small and lie in a ground-mass which is to a large extent

glassy, but their structure is very similar to that of the

Vryheid rock. Among other interesting points he records

the presence of negative crystals in the felspars filled with

glass and iron oxides, and he shows that the augite and

felspar crystallised almost simultaneously, though the felspar

seems to have commenced first.

This intimacy of growth between the augite and felspar is

very striking, as it is observed in every one of these four

cases. It is no doubt an expression of the fact that in each

case the spherulites have ci"ystallised out of a magma which

approximated to the eutectic composition. In acid rocks

• Cloug-h and Htirker, ' Tmns. Edinburgh Geol. Soc.,' vii (1898),

p. 381.

2 A. Schwautke, ' Nenes Jahrb. f. Min., etc..' Beil.-Band xviii. (1903).

p. 503.
'' E. B. Bailey, 'Trans. Edinbin-gh Geol. Soc' viii. (1904), p. 363.
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splierulites are frequently formed of a micropegmatitic iiiter-

g-rowtli of quartz and felspar.^ Teall- has pointed out that

in alloys of eutectic composition spherulitic structures are

developed by rapid cooling. Indeed, just as a magma of

eutectic composition seems to lend itself to the formation of

glass,-'' so, under other conditions, it seems to favour tlie

production of spherulites. In this connection the occurrence

of small spherulites in glassy rocks may be not without

significance.

A study of the order of crystallisation in the Vryheid

dolerite leads to some further conclusions on the conditions

favourable to the growth of spherulites. From the extreme

regularity of their development it appears that the enstatite

crystals grew comparatively slowly, and were among the first

products of crystallisation. The augites, on the other hand,

must have crystallised out with extraordinary rapidity, as

their skeletal and long-prismatic habit suggests. These

phenocrysts represent the excess of augite in the original

magma above the eutectic composition. The next mineral to

commence sepai-ating out was the labradoi-ite. We have seen

that it is closely bound up with the interstitial augite, but

the way in which its crystals control the radial structure

clearly shows that it started to crystallise just before the

augite; The shape of the curved boundaries between

spherulites of unequal size shows that the growth of the

radius-—that is, of the felspar crystals—^was uniform,'^ so that

the fact that most of the boundaries lie midway between two

centres is evidence that crystallisation of the felspar com-

menced simultaneously at a great number of points. The

frequent inclusions of ground-mass in negative crystals and

the lath-shaped habit show that the growth of the labradorite

took place with great rapidity, while the small extent to

I Whitman Cross. ' Bull. Phil. Soc. Washington,' xi (1891), p. 430.

" J. J. H. Teall. ' Quart. Journ. Geol. Soc..' Ivii (1901), p. Ixxv.

3 Harker. • Natiu-al History of Igneous Rocks,' 1909. p. 224.

* Popoft', '• Eine neue Untersuchungsweise sphiirolitischer Bildungen,"
• Min. Petr. Mitt. Wein," xxiii (1904), p. 153.
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Avliicli plienocrysts have been pushed aside by the outgrowing

felspars shows that, at the time of tlieir crystallisation, the

viscosity of the magma was already considerable.

Now this development at one moment of crowds of crystals

with a long-prismatic habit has been shown by Miers^ to take

place when a solution is brought into tlie labile state by
reason of a fall in temperature or increase in concentration.

It appears that the rapid cr\'stal]isation of the augite plieno-

crysts carried the composition past the eutectic point and

made the magma supersaturated with respect to labradorite.

If the cooling were fairly rapid the supersolubility curve for

labradorite would be reached before any felspar crystallised

out. There would then be a sudden development of long thin

crystals of labradorite, the fall in temperature would be

checked, and, the composition of the magma returning to-

wards the eutectic, the remainder of the augite Avould com-

mence to crystallise out, filling up the spaces between the

felspars while these were still growing.

It is not known Avhether any parts of the Vryheid dolerite

show a glassy development; but it will be observed that in

all other cases of spherulitic basic rocks they are always

associated with rocks which were once glassy.

In many spherulitic tachylytes the spherulites have been

developed in a zone lying between the pure glass and the

completely crystallised rock. The temperature conditions

favourable to spherulitic growth are evidently intermediate

between those obtaining for the glass and for the holo-

crystalline rock.

It seems that a magma approaching to a eutectic composi-

tion will give an ophitic or even micrographic structui-e if

enabled to crystallise from the metastable state. If it reaches

the labile state there will be a sudden development of spheru-

litic structure. Finally, if the temperature falls so rapidly

that the magma becomes too viscous to allow of rapid

crystallisation a glassy rock w411 result; the very small

dimensions of spherulites in many glasses is no doubt due to

' H. A. Miers. • Science Progress," ii (1907). pp. 121-134.
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tills prevention of crystallisation by the increasing viscosity of

u rapidly cooling* magma.

It is very difficult to say how far one is justified in drawing

an analogy between the aqueous solutions studied by Miers

and Miss Isaacs and the complex solutions represented in a

rock magma. However, the facts recorded above seem to

show that supersolubility curves and " hypertectics" may be

of much more importance in controlling crystallisation than

has been supposed.

In conclusion I wish to acknowledge my indebtedness to

both Dr. G. T, Prior and Mr. L. J. Spencer for much kind

help in the preparation of this paper.

EXPLANATION OF PLATES XXYJII-XXX,

Illustrating Mr. W. Campbell Smith's paper, " On a Spheru-

litic Dolerite from Vryheid, Natal."

PLATE XXVIII.

X f . Weathered spherulitic dolerite from the upper sill (left liand

side) and lower sill (right hand side).

PLATE XXIX.

Fig. L— X 26. Section near tiie centre of a spherulite, showing the

anungement of the felspars.

Fig. 2.— X 26. Section across the plane of contact of two spherulites.

These two figures also show the characteristic habit of the augite

phenocrysts and their secondary zones. A large crystal of enstatite,

liroken in two, is seen in fig. 1.

PLATE XXX.

Fig. 1.— X 140. Cross-sections of felspar crystals showing the way

in which they enclose cores of angite which can hardly be distinguished

from the augite growing between sepai-ate felspar crystals.

Fig. 2.— x 140. A long thin crystal of augite stretching right aci-oss

the field shows its secondary zone and the peculiar manner in which

this zone grows in between the felspars.
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Fig. l.(X 26.)

Campbell Smith. Fi^. 2. (X26.) London Shei.eoscopic C. t.np.

SPHERULITIC DOLERITE FROM NATAL.
l.Near centre of Spherulite. Z. Across contact plane
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SPHERULITIC DOLERITE FROM NATAL.
1. Felspar crystals wibh cores 2. Augihe. crystal with

of Augihe Secondary ^i^"^
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The specimens showing the contact here to be described

were handed by Dr. Warren, of the Natal Museum, to the

author during his visit to Natal in 1909. They are pieces

of the core from a bore-hole at Elandslaagte, Natal, which

intersected a sill of compact dolerite, eleven feet thick, travers-

ing Ecca Beds, the upper junction being at 109 feet from the

surface, the lower at 120. 'Thin sections of both junctions were

made, and these, in both cases, show unmistakable evidence

of the thermal changes due to contact, so that it is clearly

evident that this is an intrusive sill and not a flow.

Thi<] Sandstone.

A hand specimen of this rock shows it to be particularly

fine-grained and compact, the component particles being

scarcely discernible without the aid of a lens. Under the

microscope it is found to consist mainly of sub-angular grains

of quartz with subordinate striated felspar, flakes of biotite

and isolated particles of garnet, all embedded in a carbonate

cement, which, judging by its appearance and faint brown
colour, probably consists of carbonates of lime, iron, and

magnesia.
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The Sill,

The sill consists of a very compact, aphanitic olivine

dolerite. It is dark-coloured and has a sub-vitreous appear-

ance which almost recalls the characters of Lydian-stone.

Under the microscope the rock is seen to be porphyritic,

slender, lath-shaped felspars (plagioclase) being embedded in a

dark-coloured glassy gi'oundmass, which has undergone only

slight devitrification. Occasionally the felspar phenocrysts

are aggregated in glomero-porphyritic fashion. In most

cases the crystals have the form only of felspar, their

felspathic material being replaced by a pseudomorphous

mixture of calcite and chlorite.

The olivine also is only represented by serpentine pseudo-

morphs. Some of the grains, however, have preserved their

original form, which is quite characteristically that of olivine

crystals.

No oinginal augite could be found, but there are many
chlorite pseudoraorphs, which probably represent scattered

granules of augite.

The Contact Zones.

Towards the actual contact of the two rocks the colour of

the groundmass of the dolerite takes on a deeper hue, be-

coming finally almost opaque and with no signs of devitrifica-

tion. It carries, however, just as many felspar phenocrysts

and microlites as before. This darkened zone extends for a

distance of five millimetres from the contact, and no doubt

represents a "chilled margin."

Between the actual edge of the dolerite and the unaltered

sandstone there is a layer 1 mm. thick, which shows clearly

the results of the thermal metamorphism of the dolerite on

the sandstone. In this layer the quartz grains appear

unchanged both as regards size and position ; but the matrix

in which the grains lie is completely modified, the pale car-
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bonate cement having' been replaced by a dark-coloured mass

which consists partly of brown mica and partly of an indeter-

minate black opaque material. Although the quartz grains

have not appreciably diminished in size, examination under a

high power shows that each grain is surrounded by a thin

shell of secondary crystalline material produced by the fusion

of the outer portion of the quartz grains and a combination

of the fused silica with some of the components of the cement

in which they originally lay.

It is evident from the above description that the dolerite

sill was intruded at a high temperature, but that it was very

quickly cooled on being brought in contact with the large

mass of cold sandstone. Hence, although in the contact

selvage the thermal effects are quite pronounced, the width

of the selvage is extremely limited. On the other hand, the

cooling effect of the sandstone on the sill itself is very marked,

for besides the production of actual selvages, the rapid abstrac-

tion of heat appears to have caused the groundmass through-

out the whole thickness of the sill to solidify as glass, the

felspar and olivine phenocrysts and the isolated felspar micro-

lites being- evidentlv of earlier orio-in.

EXPLANATION OF PLATE XXXI,

Illustrating Dr. F. H. Hatch's paper, " Note on an Interesting

Contact of Dolerite with Sandstone."

Fig. 1.— X 8. Miei-o-photogvapli of junction of dolerite with

sandstone, a. The dolerite " chilled edge." h. The selvage of partially

fused sandstone, i-. The iinaltered sandstone.

Fig. 2.— x 8. Junction of dolerite with sandstone, a. The dolerite

" chilled edge." c. The sandstone showing; no '• fusion selvage."
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1. X 8.

2. X 8.

Contact of Dolerite (a) with Sandstone (c).

1. With fvision selvage (6). 2. Without fusion selvage.

F. B. Hatch. AdUtrd A' Son, Impr.
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INTEODUCTION.

This memoir on the Oligochieta of Natal and Zululand is

based largely on an examination of a series of specimens which

I collected in Natal during my visit to South Africa, 1911.

My collection has been amplified by a considerable amount of

material from the Natal Museum, which Dr. E. Warren kindly

entrusted to me for examination. I am also indebted to Mr.

E. C. Chubb, of the Durban Museum, for certain specimens.

With the material at my disposal it has been found possible

to treat the oligochaBte fauna in a monograph form. In tliis

undertaking I have received valuable assistance from Dr. R.

VOL. 2, part 4. 27
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Collett, of the Christiania Museum, Dr. Jagerskiold, of the

Grotenborg Museum, and Prof. H. Theel, of the Riks Museum
of Stockholm, who have been so good as to allow me to i-e-

examine the types of certain formerl}^ described species of

olio-ochffites from Natal and Zululand.

HISTOEY AND BIBLIOGEAPHY.

Our knowledge of the earthworms from Natal and Zululand

extends back to the year 1866, when J. G. H. Kinberg pre-

sented to the Academy of Sciences at Stockholm a preliminary

paper on the " Oligochasta of the Eugenie Expedition. '' This

paper, as well as a few others published in the nineteenth

century, give only scanty information with reference to the

oligochaites of Natal. In the present century only two

papers dealing with the earthworms of the districts now being

considered have been published. These papers, however, are

far from giving an even fairly adequate picture of the oligo-

chaete fauna, since the larger of them deals with only six

different species.

In the following list of papers there is given all the literature

up to the present which contains descriptions or revisions of

the Oligochasta of Natal and Zululand. To the titles of these

papers I have added the names of the species described, while

the modern synonyms are given in square brackets.

1866. KiNBEEG, J. Gr.
—" Aunulata nova" [Continuatio]

.

^Ofv. Vet. Forh.,' nr. 4, 1866.

Tritogenia sulcata ii. s'p. [Microcha?tus sulcatus

{Kinh.) f. typicus.]

Geogenia natalensis ii. sj). [Microchastus nata-

lensis {Kinh.).^

Hegesipyle hanno g.e.sp.n. [Gen. et spec, spur.]

1886. Benham, W. B.—"Studies on Earthworms, 11," 'Quart.

Journ. Micr. Sci.' (n.s.), 26, 1886.

Microchfeta'J^beddardi n. sji. [Microchtetus bed-
dardi BenJt.]
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1892. Benham, W. B.—" Description of Three New Species of

Earthworms," 'Proc. Zool. Soc. Loiid./ 1892.

Microchteta papillata n. sp. [Microch^etus papil-

latus Benh. f . typicus,]

Microchfeta beddardi Benh. [Microchaetus bed-
dardi Benh.^

1893. Beddakd, F. E.—" On some New Species of Earth-

worms from Various Parts of the World/' ' Proc. Zool.

Soc. Lond./ 1892.

Eudriloides durbanensis n. sp. [Eu. durbanensis
Bedd.']

Ilyogenia africana ii. sp. [Ocnerodr ilus (Ilyo-

genia) africanus {Bedd.)'\

1899. MiCHAELSEN, W.—" Revision der Kinberg'schen Oligo-

cha3ten-Typen," ' Ofv. Vet. Forh.,' nr. 5, 1 899. The same

species as in I.e. 1866, -J. G. H. Kinberg.

1906. CouNETTi DE Martiis, L.—" Nuove Specie dei Generi

Pheretima e Tritogenia/' 'Atti. Ace. Torino/ xli.

Tritogenia morosa n. sp. [Microchtetus sulcatus
{Kinh.) f. typicus.]

Mic rochet us n. sp). \_(xen. et spec, spur.]

1907. Beddard, F. E.—" On Two New Species of the African

Grenus Microchastus belonging to the Collection in the

Museum of Christiania/' 'Proc. Zool. Soc. Lond./ 1907.

Microchtetus coUetti n. sp. [M. colletti Bedd.]

Microchastus zuluensis n. s-p. [M. zuluensis i^ecZcL]

1907. MiCHAELSEN, W.—" Oligochfeten von Natal und dem
Zululand/' ' Ark. Zool./ iv, nr. 4.

Fridericia bulbosa [Rosa] var. [F. peregrinabunda
n. .s-p.]

Chilota tragardhi n. sp. [Ch. tragardhi Midi. f.

typicus.]

Microchgetus papillatus Benh. [M. papillatus Benh.

f. typicus.]

Microchffitus zulu n. sp. [M. z uluensis ^e(?rf.]

Microchaetus gracilis n. sy. [M. gracilis il//cA.]

Microcheetus ivari n. sp. [M. ivari il/t'c//.]
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The above list shows that we were acquainted with only

twelve different species of oligoch^tes from Natal and Zulu-

land, excluding the doubtful Hegesipyle hanno Kinh.,

which is probably a form with acanthodi'ilid sexual apparatus

and belongs to one of the following genera: Dichogaster,
Kerria, Chilota, Microscolex, or Acanthodrilus.

Considering that Natal and Zululand have been under

scientific exploration since about the middle of the nineteenth

century, we must regard this as a very poor result ; but .we

shall see in the followino- that it cannot be laid to the charo-e

of the collectors. It would appear that we have in Natal and

Zululand a region with a poor oligochfete fauna, that is to

say, poor relatively to that of the Cape Province, which is a

rich one.

GEOdEAPHICAL DISTEIBUTION.

Before discussing the general character of the oligochtete

fauna of Natal and Zululand, I will give a list of all the

species found in the large collection at my disposal.

LIST OF OLIGOCH^TA PEOM NATAL AND ZULULAND.
(Species known to April, 1913.)

Fam. ENCHYTR^ID^.
F rid eric ill peregrinabuiicla n. sp. (peregrine).

Fridericia perrieri (Vejd.) (peregrine).

Fam. MEG-ASCOLECIDJE.

Sub-fam. Acanthodrilin^.

Chilota warreni n. sp. (endemic in Natal).

Chilota tragS,rdlii Mich., f. typicus (endemic in Zululand).

Chilota trag&rdlii var. major (endemic in Natal).

Chilota w ah lb erg i Mich. f. typicus (endemic in Natal and
Transvaal).

Chilota braiinsi Mich, (endemic in Natal and Eastern Cape
Province).
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Sub-fam . Megascolecin.f..

Pontodrilus bermudensis Bedd. f. typicus (widely disstributed

littoral species).

Pheretiraa heterocliseta (Mich.) (peregrine).

Sub-fam. TRIGASTRINi!<].

Dichogaster bolaui (Mich.) (peregrine).

Dichogaster crawi Eiaen. (peregrine).

Sub-fam. OcNERODRILINiE.

Kerria gunningi Mich, (endemic in Natal and South Transvaal).

Ocnerodrilus (Ilyogenia) africanus (Bedd.) (endemic in Natal).

Sub-fam. Eudrilin^.

Eudriloides dvirbaiiensis Bedd. (endemic in Natal?).

Fam. GLOSSOSCOLECID^.

Sub-fam. GLOSsoscoLECiNiK.

Pontoscolex coretlirurus (Fr. Midi.) (peregrine).

Sub-fam. Microchj<:tin.5:,

Microclisetus natalensis (Kinb.) (endemic in Natal).

Microclia^tus papillatus Benh. f. typicus (endemic in Natal).

Microchaetus papillatus Benh. var. ca^menterii n. var. (endemic

in Natal).

Microcha^tus sulcatus {Kinb.) f. typicus (endemic in Natal).

Microcligetns sulcatus (Kinb.) var. howickianus v;. var. (endemic

in Natal).

Microchajtus zuluensis Bedd. (endemic in Zululand).

Microclisetus coUetti Bedd. (endemic in Zululand).

Microchtetus gracilis Mich, (endemic in Natal).

Microclisetus ivari Mich, (endemic in Natal).

Microclisetus parvus n. sjj. (endemic in Natal).

Microchsetvis beddardi Bosa (endemic in Natal).

Fam. LUMBRICID^.

Helodrilus caliginosus (Sav.) f. trapezoides (Dny.) (peregrine).

Helodrilus constrictus (Bosa) (peregrine).
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This list contains twenty-five species and three varieties,

which are about twice as many as formerly known in this region.

Considei'ing the quantity of materal at my disposal, I expected

at the beginning of my studies, a larger gain of new species

;

but 1 soon perceived that the great majority belonged to

known forms. Indeed, there are only three new species nnd

three new varieties of old species in the list ; and one of the

new species, Fridericia peregrin abund a, is but a new

nomination for an oligochaste formerly described as a variety

of another species. The collection has, howevei', a consider-

able value, as it has enabled me to re-examine old species, such

as those of Kinberg, which were very imperfectly known.

A reference to the list will show that many of the species

are peregrine, or non-indigenous, and were doubtless intro-

duced by man ; these have nothing to do with the real oligo-

chaste fauna.

The foreign species are : two species of the genus

Fridericia of the family Enchytrajida?, the widely disti-i-

buted Pheretima heterochasta, the two species of Dicho-

gaster, the cosmopolitan Pontoscolex corethrurus, and

the two species of the Lumbricid genus Helodrilus.

The locality of Eudriloides durbanensis Bedd. is some-

what doubtful. The headquarters of the genus Eudriloides

are the coast districts of British East Africa and German

East Africa. Beyond this region, Eu. parvus Mich. Avas

found at Quilimane at the mouth of the Zambezi River.

This species has been regarded as an outpost of the genus,

and we may perhaps in a like manner regard Eu. durban-
ensis as an outpost of the tropical African fauna continued

farther to the south. Similar outposts are known extending

as far south, such as Nemertodrilus kellneri Mich, from

the Orange Free State. This is likewise a member of the

Ethiopian sub-fam. Hudrilinfe, and allied to N. griseus

Mich, from Mozambique. The doubt about Eudriloides

durbanensis is due not so much to the improbability of the

locality, as to the manner in which it was found. The species

was not collected at Durban, but at Kew Gardens, in England,
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from a box containing plants sent from Durban ; and tliere

is consequently no real security that the specimens came

from Durban. Even if they actually did come from there,

the species may have been inti'oduced with foreign plants.

Also Eu. durbanensis is one of the very few of the older

species which has not been found again in Natal. This is a

suspicious circumstance, and it would be unwise to base a.ny

conclusions with regard to geographical distribution on such

an insecure foundation.

In addition to the peregrine species we have to remove the

littoral species P o n t o d r i 1 u s b e rm u d e n s i s Bedd. f . t y pi c u s.

iSuch littoral species, to which the sea is not an impassable

barrier, have a very diiferent kind of distribution to the bulk

of the Oligochasta, which avoid saltwater, and to which the

sea-shore is a strict limit. Pontodrilus bermudensis is a

species occurring on the sea-shore of all oceans in the warmer

zones, and therefore its presence does not assist in charac-

terising the oligochaste fauna of our region.

The remaining species on the list are endemic, and represent

the typical, i.e. the primordial, oligochtete fauna of the

country. These alone are of use in establishing the geo-

graphical relations, which will be found are in accord with

the geological history of the continent. The indigenous

oligocliEete fauna is composed of three different groups, belong-

ing to different families or sub-families, and exhibiting quite

diiferent faunistic relations.

These three groups are: (1) The genus Chilota of the

section Chilotacea, sub-fam. Acanthodrilin^, fam. Mega-
scolecida?; (2) the sub-fam. Ocnerodrilin^, ffim. Mega-
scolecidas; (8) the sub-fam. Microcha3tinte, fam. Grlosso-

scolecidee. To these might be added a questionable fourth

group represented by Eudriloides durbanensis with

doubtful origfin.

(1) Section Chilotacea.—This group is represented by

four species and one variety of the genus Chilota.

The distribution of the genus Chilota appears to be re-

stricted as follows. In the southern parts of Africa there are
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many species in the Cape province, one in the Transvaal,

several in Natal and one in Zululand. In the southern parts

of South America there are many species in South Patagonia,

Fireland, Falkland Islands, and Chile northwards as far as

Coquimbo. The only known species which occurs elsewhere

is Chilota exul (Rosa) from the Cape Verde Island, San

Antonio ; but it is very doubtful if it is an indigenous species

there. The South African group of Chilota is accompanied by

the single species of the genus Udeina (U. kinbergi {Mich.}),

from the banks of the river Yaal, whilst that of South America

is living together with the allied great genus Yagansia.
This group of Chilotacea of Natal and Zululand con-

sequently forms an integral part of the typical South African

fauna, and especially exhibits the singular faunistic connec-

tion between the southern corners of the two continents of

Africa and South America.

(2) Sub-fam. Ocnerodrilinas.—This group is represented

by a single species of the genus Kerria, occurring in the

meantime as far north as Pretoria, Transvaal, and a single

species of Ocnerodrilus (Ilyogenia).

The sub-family Ocnerodrilina^ is a typical Ethiopian

group, and all the known genei-a are represented in the

tropical regions of Africa. But it is not restricted to Africa,

and just these two genera found in Natal, viz. Kerria and

Ocn erodrilinus, are also found in the tropical parts of

South America, Central America, and West Indies.

In the Cape Province no Ocnerodrilinas have been found.

In the eastern districts Natal appears to be the southern limit

of this sub-family. In the more western districts the southern

limit is further north; Py gmEeodrilus arausionensis

Mich, occurs at Bathville in the north of the Orange Free State,

and there are some species in German South-West Africa.

This second group of the oligochaste fauna of Natal thus

includes an outpost of the fauna of tropical Africa, which has

extended to the south-east of the continent; and it is also

related, as we have seen above, to the fauna of South

America, Central America and the West Indies.
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{'S) Sub-fam. Mic'rocluetina3.—This sub-fciniily, beloiig-

iiig to the family Glossoscolecidge, forms with its nine

species of the genus Microchfetus the bulk of the original

indigenous oligochfete fauna of Natal and Zululand. The
genus Microcli^tus is strictly confined to South Africa,

and is distributed throughout the whole of the Cape
Province, but it is more prevalent in the eastern (and

northern ?) districts. It passes norihwards as far as the

north-west corner of the Cape Province, also to the northern

frontier of the Orange Free State and to Zululand.

The nearest terricolous ally of this genus is Kynotus of

Madagascar ; but the relationship is not very close, and inter-

mediate steps are exhibited by certain aquatic forms. The
genus MicrochtBtus was doubtless derived from the aquatic

genus Glyph idrilus, whilst the aquatic genus Callidrilus
must be regarded as the ancestor of Kynotus. Both of

these aquatic ancestors are living in the enstern parts of

ti'opical Africa. Glyphidrilus also occurs in the P^ast

Indies and in the Malay Archipelago. In the regions of

their presumed descendants these genera have not been

found, neither Callidriliis in Madagascar nor Glyphi-
drilus in South Africa.

It is doubtful in what region the terricolous genera

Microcha3tus and Kynotus have arisen. They may have

originally developed from their aquatic ancestors in eastern

tropical Africa, and have spread from there to the southern

regions, becoming extinct in the land of their birth. On the

other hand, we might assume that their ancestors in former

times had a wider distribution, Glyphidrilus extending

over South Africa and Callidrilus over Madagascar, and

that they have become extinct after giving rise to their

terricolous descendants.

Be this as it may, the time of the descent of Mici-o-

cha^tus and its allies from their aquatic ancestors must be

placed in a far-distant geological period; and we must regard

the genus Microcha9tus as typically South African.

Even if we have to assume that the genus originally
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invaded South Africa from the northern regions in past

geological time, yet its presence forms the sharpest contrast

between the modern oligocheete fauna of South Africa and

that of tropical Africa. The latter is dominated by the

phyletically much younger groups of the Trigastrine genus

Dichogaster and the sub-family Eudrilina?. These are

living in South Africa with the Ocnerodrilinse and with

some other aquatic and amphibial groups. The Ocnero-
drilinas have only a portion of their dominion in this region,

and they stand somewhat apart owing to their different habitat.

To recapitulate, the endemic fauna of the Oligochgeta of

Natal and Zululand proves to be an integral portion of the

Cape fauna with a small addition of outposts from the

tropical African fauna.

But the oligochtete fauna of the Cape region is not homo-

geneous, the Microchastinte prevail in the eastern districts,

whilst the Chilotacea occur especially in the western parts.

In this respect Natal and Zululand seem to even surpass the

south-eastern districts of the Cape Province.

The faunistic character of the numerical preponderance of

Microchretus over Chi lota is accompanied by a peculiarly

local distribution. All Microchfetus species are found in

very restricted areas of Natal and Zululand, although they are

true endemic species. Somewhat different is the distribution of

the Chilota species. It is true that Ch. warreni has up till

now been found only in Natal, but the three other species have

a much wider distribution: Ch. tragardhi occurs both in

Natal and Zululand, Ch. wahlbergi in Natal and the

Transvaal, and Ch. braunsi in Natal and the Cape. These

species may be regarded as peregrine to a certain extent,

since probably they invaded Natal and Zululand at a fairly

recent geological period; but the Microcha3tus species are

the real aborigines of the eastern parts of South Africa.

The eastern fauna of the Cape is distinguished from the

western by the non-occurrence of certain genera. The

genera in question both belong to the section Acanthodri-
lacea [Eodrilacea] of the sub-family Acanthodrilinas.
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Acanthodrilus [Eodrilus] is archaic in character, and in

far-distant geological periods was spread presumably over all

the continents of the southern hemisphere as well as over the

neighbouring portions of the northern hemisphere, such as

Cameroon and Central America as far as Mexico. But this

wide region of distribution has been much restricted and

split up, and in recent times we only find the genus m scat-

tered and widely separated localities. One of these localities

is the southernmost corner of the African continent in the

vicinity of Cape Town. Here we find a small number of species

of Acanthodrilus, which give an archaic character to the

oligochajte fauna of the Cape region. In other parts of South

Africa, including Natal and Zuliiland, this archaic genus has

been exterminated and replaced by phyletically younger

oligoch^tes. In addition to the Cape Town residue we have

several different species of Acanthodrilus surviving in

Madagascar, and a single species in the Cameroous.

In the other genus, Microscolex, the disti'ibution is quite

different. This genus is represented by a small number of

species in the southernmosn coastal districts of the Cape Pro-

vince. These extend eastwards as far as Port Elizabeth.

The genus Microscolex is phyletically younger than

Acanthodrilus, and has acquired the power of enduring-

salt-water, and thus it has the power of spreading widely

across the sea. It probably originated in the southern

corner of South America, and was distributed by means of the

west-wind drift over all the region of the subantarctic seas,

Patagonia, Falkland Islands, South Georgia, Crozet Islands

and Kers'uelen as far as the islands south of New Zealand.^

In the course of distribution, which has probably occurred in

relatively recent times, the southernmost coast of Africa was

affected and became colonised with Microscolex. It Avould

appear that there has not been time for the genus to spread

further north, and so the oligocha3te fauna of Natal and Zulu-

' Michaelsen. W., " Zur Kenntnis der Eodrilaceen nnd ilirer Ver-

lireitiuigsverhfiltnisse." " Zool. Jahrb. Syst.." xxx, p. 540 a. f., map p. 436.
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land is distinguished from that of the Cape Province by the

absence of species of Microscolex.

SYSTEMATIC ACCOUNT.

Fam. ENCHYTR^ID^.

Fridericia peregrinalmnda //. sp.

Fridericia sp. (?bisetosa Levins); Michaelsen, " Die Oligocbaten

der deutschen Siidpolar-Expeditiou 1901-1903," Deutsche SiidpoL-

Exp. 1901-03, IX, ZooL i, p. 19, 1905; Michaelsen, "Die Oligocha^teu

Deutsch-Ostafrikas,'" Zeitschr. wiss. Zool., Ixxxii, p. 310.

Fridericia bulbosa (-Bosrt) var.; Michaelsen, " Oligochseteii von Natal

und Zululand," Arkiv. Zool., iv, nr. 4, p. 2, 1907.

Hab.—Howick, Natal; valley just beneath Shelter Falls

in rather dry earth, W. Michaelsen, September 2nd, 1911.

Umgeni near Durban; at the roots of carnations, W. Michaelsen,

September 7th, 1911.

Pietermaritzburg (teste Michaelsen) ; Zanzibar (teste

Michaelsen) ; ? St. Paul (teste Michaelsen) ; ?Ne\v Amsterdam

(teste Michaelsen) ; ? St. Helena (teste Michaelsen)

.

In my material there were man}^ specimens of an Enchy-

trteid which belonged to the group of Fridericia bulbosa

(Rosa), but which differed somewhat from all the species of

the group. It is not quite clear whether the small differences

which are present really justify a specific separation, or whether

such differences should be regarded as characterizing varieties

of a somewhat variable species, as I assumed in 1907. Although

still inclined to my former view, I here adopt the method of my

colleagues, and treat the supposed variety as a true species
;

but in the future revision of this family it is quite likely that

these forms will be re-united in one species.

External Chaeacters.—Dimensions of mature specimens

(the figures in parenthesis refer to stretched specimens from

Pietermaritzburg) : length 10-12 (15-18) mm., diameter 0-4-

0-45 (0-25-0-33) mm. Number of segments 60-70.
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Colour light grey, irregularly mottled by tlie contents of the

alimentary canal shining through the body-wall.

The seta3 are straight for nearly the whole length, but are

bent slightly at the proximal end. They occur regularly in

pairs throughout the body.

Dorsal pores are distinct ; they begin on the seventh segment

and are placed in the middle of the segments.

Clitellum ring-shaped, but ventrally it is flatter. It extends

from the beginning of the twelfth segment to the end of the

middle third of the thirteenth segment. The pellucid gland-

cells of the clitellum are arranged in more or less regular

transverse rows or zones.

Internal Anatomy.—Septa between segments 6 and 7, 7

and 8, 8 and 9 are somewhat thickened.

Alimentary Canal.—There are three pairs of main septal

glands situated in the foui-th, fifth, and sixth segments, two

pairs of smaller intermediary ones in the fifth and the sixth

segments and a less distinct pair in the fourth segment. The

main septal glands are nearly globular, those of each pair are

connected together by a narrow median transverse bridge.

The peptonephridia are provided with an irregular main

portion, which is widest at the ends and somewhat narrow

in the middle. In the widened fore-part the lumen shows an

irregular undulation, and in the widened hind-part the walls

show bladder-like projections, some two of which are pro-

longed into narrow diverticula or branches.

The oesophagus ends and the intestine begins in the middle

of the twelfth segment. The front part of the intestine from

the middle of the twelfth segment to the end of the fifteenth

is provided with a system of " chyle-channels."

Nervous System.—The brain is only a little longer than

broad, rather thick and somewhat convex behind ; it projects

in front in a short convex bow. Commissural bands arise

laterally from the underside somewhat behind the frontal

curve.

Excretory System.—The nephridia were examined in

the segments of the fore-body only as far as the sixteenth

R Y
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segment. They have a large pre-septal portion which is only

a little shorter and somewhat narrower than the post-septal

part. The pre-septal and post-septal portions are connected

together by a rather narrow neck. The duct arises from

the underside of the post-septal part at a small distance from

the neck, but as the long axis of the post-septal part mostly

runs transversely in the body it often appears that the duct

arises from the hinder end of the apparently shortened and

much broadened post-septal portion.

Reproductive System. — Spermiducal funnel rath er

thick, not quite twice as long as broad, with a narrow collar,

and pierced excentrically. Sperm-duct very thin, rather

long and coiled iri-egularly.

SpermathecEe with a very slender curved duct without

glandular appendages, and with a single bulb-shaped ampulla

without diverticula. The duct enters the broad pole of the

ampulla, and its proximal end projects somewhat into the

lumen of the ampulla. Proximally the ampulla narrows into

a moderately long prolongation, which enters the oesophagus

laterally in the hinder part of the fifth segment in front of

the septum between the fifth and sixth segments. In this, F

.

peregrinabunda diifers from F. pulchra, where the pro-

longation opens in the sixth segment, in front of the septum

between the sixth and seventh segments.

Remarks.—Fridericia peregrinabunda belongs to the

group of F. bulbosa (Rosa), and is particularly related to F.

pulchra Friend} It diifers from the latter species in

certain minor points, principally in the more complex

shape of the pepto-nephridia which are long and quite

simple and smooth tubes in F. pulchra; also in the shape

of the nephridia, and in the normal course of the sperma-

thecse which enter the oesophagus in the fifth segment, whilst

in F. pulchra they run backwards nearly as far as the

septum between the sixth and seventh segments.

F. peregrinabunda is doubtless a peregrine species im-

ported by man into Africa. It seems to be rather widely dis-

1 Friend. H.. • Jouni. Mier. Sci.,' 1912. p. 21, text-figs. 9. 10.
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tributed. It is also densely distributed, since there are no

less than three localities in Natal—Howick, Pietermaritzburg,

Durban. The worm was doubtless introduced in earlier times

and has spread widely. Various statements have been made
of a F rider icia being found on various islands associated

with Africa—Zanzibar, St. Paul, New Amsterdam, St. Helena.

In all these cases the worm referred to is a species of the

small "bisetose^' group of this genus. In my opinion all

these worms are Fridericia peregrinabunda; but since

the specimens from these islands were immature it is not

possible to be absolutely sure.

Fridericia perrieri [Vejcl.).

Fridericia perrieri ( Vejd . ) : Micliaelsen, '

" Oligochfeta.
'

' Ti erreicli

,

X. p. 98, 1900. Contains synonymy and bibliography.

Log.—Howick, Natal ; found in detritus near the Umgeni
Falls, W. Michaelsen, August 30th, 1911 (2 .specimens).

This is a peregrine species spread over most European

countries.

Fam. MEGASCOLECID^.

Sub-fam. Acanthodrilinj;.

Chilota warreni n. sp. PI. XXXII, figs. 1, 2.

Hab.—Howick, Natal ; found in detritus near the Umgeni
Falls, W. Michaelsen, August 3()th, 1911 (many specimens).

Farm "Camin" betAveen Pietermaritzburg and Greytown,

Natal ; found at the roots of fern, Mrs. Liebermann, November
11th, 1911 (one specimen).

Game Pass, Drakensberg, Natal; H. C. Burnup, June, 1912

(a number of mature specimens).

External Characters.—Length 42-65 mm., diameter 2-5-

3 mm., number of segments 102-114. Many apparently com-

plete specimens are considerably shorter, and they without

doubt represent pieces with regenerated hinder ends.
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Coloiu" dark violet-grey dorsally. The intensity diiuinislies

on passing backwards from the fore-end, and the colour

changes into a reddish-brown. Ventral side yellowish-grey,

and latei'ally somewhat abruptly separated from the dark

colour of the dorsal surface.

Setae rather large, especially at the hinder part of the body
;

ventrally they are widely paired, dorsally they are separated.

Generally the middle lateral distance is equal to the width oi

the dorsal pairs; it is distinctly larger than the width of the

ventral pairs, and a little smaller than the ventral median

distance^ [aa : ah : he : cd = 7 : -l : Q : 6). Median dorsal

distance rather small ; at the fore-end twice as large as the

width of the dorsal pairs, at the hind-end even smaller, measur-

ing only once and half times the length {dd^=l^~2 cd). The

width of the ventral pairs diminishes in the region of the male

pores.

Nephridial pores are in the lines of set^e c.

Clitellum ring-shaped, ventrally not very conspicuous. It

extends over five segments, lo-17. At the thirteenth and at

the seventeenth, or at one of them, the clitellum often appears

incompletely developed.

Male area : prostate pores are in two pairs on the seven-

teenth and nineteenth segment in the lines of setee h, each on

a transversely ovate papilla which is often provided with a

deep transverse furrow. Male pores not seen, probably on

the eighteenih segment in the lines of seta3 h ; in most cases

there is to be seen a pair of transverse furrows in these

places. There are no seminal longitudinal furrows.

The whole ventral surface of the seventeenth and eighteenth

segments is often glandular, and this modification sometimes

extends a little beyond these segments.

Female pores are in front of seta3 (c in the fourteenth

' For the sake of convenience in referring to the variovis distances the

four setgg of the two pairs on each side are lettered respectively a, b, c, d,

passing from the ventral to the dorsal surface. The letter u stands for

the whole circumference.
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segment, and are reflected sliglitly towards the middle

ventral line.

Spermathecal pores in two pairs are on the furrows

between the seventh and eighth segments, and the eighth

and ninth segments in the lines of set^e h.

Internal Anatomy.—The septa of the gizzard region are

extraordinarily tender. Septa between the ninth and tenth

segments, tenth and eleventh segments and the eleventh and

twelfth segments are very little thickened, and must still be

regarded as thin.

Alimentary Canal.—Gizzard small, hardly broader than

the neighbouring part of the (lesophagus ; occurs in the fifth

and sixth segments. Esophagus without calciferous glands.

Intestine without typhlosole.

Circulatory System .—Dorsal vessel simple ; the last

hearts are in the twelfth segment.

Reproductive System.—Male organs: one pair of

great sperm-duct funnels occur free in the tenth segment,

they are not enclosed in seminal vesicles. There are two

pairs of great grape-like sperm-sacs depending from the septa

between the ninth and the tenth segments and tenth and

eleventh segments. They project into segments 9 and 11.

Prostates are tubular ; the glandular part is very long and

richly folded in broad and narrow coils, which extend from

the segment of the prostate pores into the segment in front.

Duct is relatively short, somewhat bent^ and much thinner

than the glandular part.

Penial setfB are of two kinds ; each prostate is accompanied

by one of both kinds. (1) Length 1'2 mm., thickness at

pi'oximal end about 35 ju. The seta gradually diminishes

towards the tip, close to which the thickness is about 20 fx.

The seta of this kind is distinctly bent, and ends in a very

sharp point. With the exception of the terminal pointed

jDortion, the distal third of the seta is ornamented with a

somewhat close annulation. The edge of the annulets consists

of densely crowded, irregular triangular teeth closely clinging

to the surface, and forming irregular zigzag transverse rows.

VOL. 2, PART 4. 28
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(2) This kind is somewhat more slender than the first. Length
1"4 mm., thickness of proximal end 30 ju. Seta gradually tapers;

at a distance of 0'2 mm. from the tip the thickness is about

16 11. The seta is only very slightly bent. A distal length

of about 0"16 mm. is flattened and somewhat broadened,

being 26 /i broad, forming a slender and fine lancet ending in

a simple acute-angled often somewhat reflected tip. With

the exception of the lancet extremity the distal third is orna-

mented like the other penial seta, but the ornamentation is

someAvhat more delicate.

Female organs : a pair of great ovaries project free into

the thirteenth segment.

The spermathecae have an ampulla which is broad and

irregularly puffed out. Duct short and narrow, coming off

abruptly from the ampulla. Into the duct there open two

short, broad and rounded diverticula which are scarcely longer

than it. The diverticula are nearly opposite to each other, but

their bases are confluent on the front side of the duct of the

ampulla. The centi'al lumen of the divei'ticula is small, and the

thick walls contain numerous minute cavities filled with sperm.

Remarks.—Chilota warreni is one of the few South

African species with two spermathecal diverticula. It comes

nearest to Ch. tragardhi Mich, from Zululand ; and re-

sembles this species in the lines of setae a and h converging

towards the male pores, but more distinctly so ; also in

possessing two spermathecal diverticula and two kinds of

penial setas and in many other characters. The two species

may easily be distinguished from one another by the shape

of the penial setse and by other less obvious characters, such

as seminal furrows, copulatory papillae, colour, etc.

Chilota tragardhi Mich. f. typicus.

Chilota tragSrdhi Michaelsen, " Oligochseten von Natal und dem
Zululand," Ark. Zool. iv, nr. 4, p. 3. text-figs. 1, 2. 1907.

Hab.—Lake Sibayi, a freshwater lake near the coast, N.

Zululand (teste Michaelsen).
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Chilota trfigardhi Mich. var. major 7^. t-a?-. PI. XXXII,
figs. 4, 5.

Hab.—Hilton Road, eleven miles N.W. Pietermaritzburg

Natal; Dr. M. A—, July 28tli, 1905 (one nearly mature
specimen)

.

Natal; Miss Blackmore, 1905 (several immature specimens

with only two showing the first signs of sexual organs, one

nearly mature specimen).

External Characters.—Largest specimen, length 130 mm.,

diameter 3"5—4 mm., number of segments 124.

The colour and arrangement of seta3 are as in the typical

form. The lines of setae a and b converge very gradu-

ally towards the male pores, and the setfe are distinctly

enlarged at the hinder end as in the typical form. In the

original description of typicus I omitted to record these facts.

Internal Anatomy.—As far as the sexual development and

the state of preservation permitted me to see, the general

anatomy resembles that of typicus with the exception of the

shape of the penial set«. In typicus each prostate is accom-

panied by two penial sette of distinctly diifei'ent shape, while

in major these seta3 closely resemble one another and differ

only slightly in size. The penial setas of major are very

slender, being 1-1"1 mm. long and 13 fx thick at the proximal

end ; the seta tapers very gradually towards the distal end,

where the thickness is about b /x. The setas are only slightly

bent, and they are quite smooth and transparent without any

ornamentation, while in typicus one kind of the penial setse

has an external ornamentation, which, however, is rather faint

and irregular, and perhaps has no great systematic value.

In typicus the distal tip is simple and sharp-pointed; but in

major it has a very characteristic shape, and in both of the

penial setae the distal extremity ends in two minute claws,

which are connected together by a membrane like that of a

webbed foot. In the plane of the membrane the extremity

is slightly widened, but in profile there is no broadening.
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Chilota walilberg-i Mich. f. typicus.

Chilota walilbergi Michaehen, " Revision der Kinberg'scben Oligo-

cbseten-Typen," Ofv. Vet. Forb., Ivi, p. 4-11. 1899.

Hab.—Farm between Pietermaritzburg and Greytown,

Natal ; at the roots of ferns, Mrs. Liebermann, November

lltli, 1911 (one specimen). "KaiJerlandet" (teste Michaelsen).

The form pulchrior n. f. from Witpoortje in the Middle-

burg district, Transvaal (teste Michaelsen).

When examining the material from the Transvaal I was of

the opinion that the main diiference between these specimens

and the type specimen of Kinberg was that the latter had

lost its colour through remaining in spirit for nearly fifty

years. ^ But recently I obtained a specimen that had been in

spirit only for a few hours, aiid it had the same pale coloration

as the type. It may therefore be stated that there does exist

a difference between the specimens from the Transvaal and

those from other localities, and consequently I distinguish the

Transvaal intensively coloured race from the typical form as

f . pulchrior n. f.

Chilota braunsi Mich. PI. XXXII, fig. 3.

Cbilota brauusi Mielwdsen, '" Terricolen von verscbiedenen Gebieten

der Erde,"' Mt. Mas. Hamburg, xvi, p. 102. fig. 21. 1899.

Hab.—Zwaartkop Valley, three and a half miles west of

Pietermaritzburg, Natal (one not quite mature specimen).

Port Elizabeth, Cape Province (teste Michaelsen).

The penial seta3 of this species are characteristic in being of

a light wine-red colour. This was observed both in the type

and in the Natal specimen. The scales ornamenting the

penial seta? are distributed rather irregularly, and their

arrangement is somewhat variable. They are scattered in the

type, but in the specimen from Zwaartkop Valley they tend

to be grouped so as to form irregular transverse rows.

' Miebaelsen, W., " Oligochseten vom tropiscben nnd sudlicli-snb-

tropiscben Afrika. I." ' Zoologica,' Heft 67, p. 146.
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Sub-faui. Megascolecin.*].

Pontodriliis bermudensis Bedd. i. typicna.

Pontodriliis bermudensis -BecZrL f. typiciis; Miolmelsen. " Oligo-

chajteii von v^ersehiedenen Grebieten," Mt. Mus. Hamburg, xxvii,

p. 85. 1910.

Hab.—Kosi Bay, Zululand ; collected December, 1905.

Distributed along tlie coasts of the Pacific, Indian, and

Atlantic Oceans in the warmer zones.

The specimens were badly preserved. When copulatory

papillas were visible, a single median ventral papilla could be

seen at the furrow between the nineteenth and twentieth

segments.

Pheretima heterochasta {Mich.).

Amyntas heterochsetus (Mich.); Beddard, "A Revision of the

Earthworms of the geniis Amyntas. "" Proc. Zool. Soe. Lond.,

1900, p. 615. Contains synonymy and bibliography.

Hab.—Howick, Natal ; in detritus near the foot of the

Umgeni Falls, and in rather dry earth beneath stones on veld,

W. Michaelsen, August 30th, 1911.

Hilton Road, Natal ; Dr. M. A—, July 28th, 1905.

Dorp Spruit, Pietermaritzburg, Natal; October 30th, 1904.

Zwaartkop Valley, near Pietermaritzburg, Natal.

Scottsville, Pietermaritzburg, Natal; W. G. Rump, De-

cember, 1911.

Durban, Natal; J. Clark, 1911.

This is a peregrine species distributed far over the warmer

zones, and doubtless inti'oduced by man into Natal.

Sub-fam. Trigastrin.i^:.

Dichogaster bolaui {Mich.).

Dichogaster bolaui (Mich.); Michaelsen, " Oligochaeta," Tierreich,

X, p. 340. 1900. Contains synonymy and bibliography.

Hab.—Scottsville, Pietermaritzburg, Natal; W. G. Rump,

1912.

This is a peregrine species of the warmer zones, imported by

man into Natal.
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The specimen from Scottsville represents the larger form,

which was formerly separated from the typical form as the

variety octonephra {Rosa), where in most of the segments

there are four micronephridia on each side, but the ventral-

most micronephridium is very small. In many segments of

the Scottsville specimen the innermost micronephridium is

altogether absent, and these segments are in the condition of

the typical form. The specimen may be regarded as inter-

mediate.

Dichogaster crawi Eisen. PI. XXXII, figs. 6 and 7.

Dichogaster crawi Eisen, "Researches in American Oligochseta,

with especial reference to those of the Pacific Coast and adjacent

Islands," Proc. Cal. Ac. (3) ii, p. 228, pi. x, figs. 82-94. 1900.

Hab.— Scottsville, Pietermaritzburg, Natal ; W. G. Rump,

December, 1911.

Chapel Street, Pietermaritzburg, Natal ; H. C. Burnup,

December, 1911.

Also San Francisco, California, and Del Monte in conser-

vatories (teste Eisen).

The specimens from San Francisco were said to have been

introduced from Honolulu, Hawaiij but I have shown else-

where ^ why I regard these statements of Mr. Craw as

being incorrect, and it is probable that the worms entered

the plant receptacles after their arrival at Mr. Craw's nursery.

In any case most of the species of this genus, including

D. crawi, have been widely transported hither and thither

by man into numerous localities.

Remarks.—The specimens from Natal show in general such

a striking conformity with Eisen's Dichogaster crawi that

there is no doubt about the identity of the species ; but at the

same time there is an apparently very important difference in

a certain structural character. If Eisen's statement is correcr,

it must be assumed that there is great variability in the

character in question. According to Eisen the spermathecEe

' Michaelsen, W., "Die geographische Verbreitung der Oligochaten,"

Berlin. 1903.



THE OLIGOCH.ETA OF NATAL AND ZULULAND. 419

are provided with one simple diverticulum. In the specimen

from Natal, carefully examined by myself, each of the four

spermatheca? was provided with two divei'ticula, and one of

these in three of the four spermatheca? was even doubled. Each

diverticulum carried a completely separated globular seminal

chamber. The diverticula seem to be rather fragile and easily

torn off, and perhaps in Eisen's specimen one of the diverticula

had been overlooked through being broken away accidentally.

Further, Eisen's statement with regard to the larger of the

two penial seise requires modification. Eisen^ describes it as

being "strongly wavy" in outline, "but with no other ornamen-

tation," and it may appear thus in a balsam preparation.

Mounted in spirit or in water the waviness is seen to depend

on the presence of a number of convex longitudinal ridges,

which are sharply truncated distally. The ridges on one side

correspond to grooves on the opposite side, and when the

seta is viewed in profile a wavy appearance is produced.

In all other points the penial setas of the Natal specimen

agree with Eisen's description.

Dimensions : large penial seta, length 0"6 mm., diameter at

proximal end 10//; smaller penial seta, length 0*4 mm.,

diameter at proximal end 7//.

Sub-fam. Ocnerodrilin.e.

K e r r i a g u n n i n g i Mich.

Kerria guuniugi MichaeJsen, " Oligocliateu vom tropisclien mid

siidlich-subtropischen Afrika, ii," Zoologica, Heft 68, p. 1. 1912.

Hab.—Howick, Natal ; in detritus near the Umgeni Falls,

W. Michaelsen, August 30th, 1911.

Umgeni near Durban, Natal ; in the mud on the marshy

banks of the Umgeni River, W. Michaelsen, November 7th,

1911.

Pretoria, Transvaal (Michaelsen).

' Loc. cit., p. 229, and pi. x, fig. 87.
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In the original description of this species I stated that the

clitellum was saddle-shaped, being interrupted ventrally

betAveen the lines of setas a. This statement is not quite

correct, or at least it is not in accord with the condition seen

in all the specimens of this species. In the Natal specimens

the clitellum is ring-shaped; but ventrally, and especially

between the lines of set^e a, it is less strongly developed.

Even in the type-specimens from the Transvaal there are no

distinct ventral borders to the clitellum, and it is not easy to

be sure that the glandular structure is entirely lacking medio

-

ventrally. It is obvious, therefore, that such a slight

difference in structure does not justify a separation of the

Natal specimens from those of the Transvaal,

Ocnerodrilus (Ilyogenia) africanus [Bedd.).

Ilyogenia africana Beddard, " On some New Species of Earthworms

from various pai-ts of the World,'" Proc. Zool. Soc. Loncl., p. 703.

1892.

Ocnerodrilus africanus (Bedd.); Michaelsen, "Die Re«'enwiirmer

Deutsch-Ost-Afrikas," Deutsch-Ost-Afrika, iv, p. 43. 1896.

Ocnerodrilus (Enicmodrilus) africana (Bedd.); Eisen, "Re-
searches in American Oligochaeta, with especial reference to those

of the Pacific Coast and adjacent Islands," Proc. Cal. Ac. (3), ii. p.

112. 1900.

Ocnerodrilus (Ilyogenia) africanus {Bedd.); Michaelsen, '" Oligo-

cha!ta," Tierreich, x, p. 380. 1900.

Hab.—Chapel Street, Pietermaritzburg, Natal ; H. C
Burnup, December, 1911.

Durban, Natal (teste Beddard).

Five rather poorly preserved specimens, two of which are

mature, enable me to make some additional statements about

this incompletely known species.

External Characters. — Dimensions of the two mature

specimens : length 25 mm. and 35 mm., maximum diameters

rO mm. and 1'3 nun., number of segments 78 and 82.

Colour greyish without special pigmentation.
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Head epilobous,^ about h.

Settti tend to be strictly paired. Median ventral distance

about equal to the middle lateral ones. Median dorsal dis-

tance a little smaller than half the circumference of the body
(aa = he, dd<^ h u).

Internal Anatomy.—The calciferous glands^ or chyle-sacs

as I think they should be called, are characteristic in this

species. Externally they are sac-like and broader than the

oesophagus which is very narrow in the ninth segment.

Ventrally they extend forward in the longitudinal axis of the

body from the hinder part of the ninth segment to the front

end. They arise laterally from the oesophagus. The lumen
is divided by a number of longitudinal septa which spring

from the external wall and meet in the mid-axis of the organ.

A transverse section has, therefore, a wheel-like appearance.

The number of radiating septa varies somewhat in different

parts of the organ. The maximum number is in the middle,

where I have found seven. The external walls, as well as the

septa of the organ, are rather thick and are provided with a

system of very narrow canals (" Chylusgefasse ").

For the remainder of the anatomy reference must be made
to the original description by Beddard.

Sub-fam. ErDKiLiNJ<;.

Eudriloides durbanensis Bedd.

Eiidriloides durbanensis Bedd., '"On some New Species of Earth-

worms from various parts of the World." Proc. Zool. Soc. Lond.,

1892, p. 696, pi. xlvi, figs. 11, U. 1893.

1 There are certain terms to express the relationship Ijetween the pro-

stomium and the peristomial segment: (1) zygolobous, where the

prostomium is completely fused with the peristomial segment without

showing a dorsal furrow; (2) proloboiis, where the dorsal furrow

between them is transverse
; (3) pro-epilobous, where thefurrow is con-

cave in front
; (1) e p i 1 o ];> o u s, where the furrow is split dorsally to form

two longitudinal grooves running backwards, and the extent to which

they pass backwards is expressed by a fraction of the length of the

peristomium ; (5) tanylobous, where the two longitudinal grooves

reach the transverse furrow between the peristomial segment and the

segment behind.
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Hab.—Found in Kew Gardens, England, in a box of plants

from Durban, Natal (teste Beddard).

In the general part of this paper I showed that there was

much doubt about the original home of this species. Pjven if

the specimens actually came from Durban, there is nothing to

prove that the species was not introduced by man into Natal.

Fam. GLOSSOSCOLECID^.

Sub-fam. Glossoscolecin^.

Pont OS col ex corethrums {Fr. Hull.)

Pontoscolex corethrurus {Fr. Mull.); W. Michaelsen, "Oligocliseta,'"

Tierreich, x, p. 425. 1900.

Hab.—Chapel Street, Pietermaritzburg ; H. C. Burnup,

December, 1911.

Umgeni, Durban ; in plantation, W. Michaelsen, Sep-

tember 7th. 1911.

This is a peregrine species of the warmer zones, found

wherever there is horticulture.

Sub-fam. Microch.etin^.

Microchastus natalensis {Kijih.). PL XXXII, figs. 8, 9.

Geogenia natalensis Kinberg, " Anniilata nova [Continnatio],"

Ofv. Ak. Forh., 1866, nv. 4, p. 100. 1867.

Geogenia [PMicrochseta ?] natalensis Kinb.; Michaelsen. "Revi-

sion tier Kinberg'schen Oligocbteten-Typen," Ofv. Ak. Forh., 1899,

nr. 5, p. 428, text-fig. 1.

Geogenia [PMicroclisetiis ?] natalensis Michaelsen. " Oligochoeta,""

Tierreich, x, p. 462. 1900.

Hab.—Scottsville, Pietermaritzburg, Natal ; W. G. Rump,
December, 1911.

Pietermaritzburg; in a garden. Dr. E. Warren, September

5th, and December, 1911.

Also Natal, Port Natal (teste Kinberg).

I have examined seven specimens in addition to the type-
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specimen. I am convinced that the specimens collected by

Dr. Warren and W. G. Rump at Pietei-maritzburg belong to

this species, although they seem to differ considerably from the

type. It is probable that these differences depend upon the

different state of development, as the type is not quite mature.

At any rate the difference in the shape of the sexual seta3 is

to be so regarded.

Since the type was immature and badly preserved, I now
give .a complete description founded on mature and better

preserved specimens.

External Characters.—Dimensions of the smallest and

largest specimens : length 118 and 170 mm., breadth 4'5 to

7 mm. and 6 to 7 (at clitellum 9) mm., number of segments

232 and 297.

Colour smoke-grey dorsally, and yellowish-grey ventrally.

Head prolobous. The prostomium, first, second and fore-

half of third segment are longitudinally furrowed. The first

and second segments are simple, third segment irregularly

biannulated. The furrow of annulation and the furrows

between the first and second segments and the second

and third segments are not quite regular. The fourth to

the ninth segments are divided into two segment-like ringlets.

Front ringlet of the fourth segment is slightly biannulated;

all the other innglets, are simple. Fore-ringlets, bearing seta?

and nephridial pores, of fourth to the eighth segments are

somewhat larger than the hind-ringlets. The tenth and

following segments are simple or indistinctly biannulated.

Seta3 begin in the third segment ; in general they are

rather small. One from the sixth segment measured 0"5 mm.
in length, and 45 fx in thickness, and Avas rather strongly

bent into an S- The setee had an indistinct ornamentation,

consisting of irregular and broad scales running mainly in a

transverse direction. The sette are strictly paired. The

median dorsal distance of the setae is a little smaller than

half the circumference of the body {dd=circa, ^^ u). Median

ventral distance of setaB about as large as the middle lateral

distance {aa = circa he). Towards the region of the clitellum
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the median ventral distance diminishes^ while the median

dorsal distance is enlarged. The degree of this dislocation

of the lines of sette varies somewhat in different specimens,

and may depend on the state of contraction of the body.

The ventral setas of the fifteenth to twenty-first segments are

transformed into sexual setee and are not as strictly paired as

in the case of the normal setae. In some specimens the median

ventral distance of setas is hardly larger than twice the

distance of the seta3 of a ventral pair : aa = 24- - 3 aJi at

segments 15 to 21.

Nephridial pores are in the lines of setae c.

Clitellum is saddle-shaped, and in all specimens extends

over ten segments, thirteenth to the twenty-second inclusive.

Copulatory Organs.—At each side there is a very broad

and flat copulatory ridge ("Pubertatswall") extendingover four

segments, fifteenth to eighteenth, and ventrally nearly reaching

the line of setas J), while dorsally it reaches the middle lateral

line, transgressing considerably the line of the setae d and of

the nephridial pores, which line is bent ventrally in the

i^egion of the clitellum. The nephridial pores are seen

distinctly on the copulatory wall. The fore-part of this

copulatory wall belonging to the fifteenth segment is some-

Avhat differentiated, being thicker than the other parts, and,

especially laterally, it overhangs the borders of this segment.

In two of the specimens it looks like a narrow, laterally

rounded shield. From the fifteenth to the twenty-first

segment the ventral borders of the clitellum are formed by a

more or less distinct undulating white line. Between these

lines the body-wall is glandular and bears the sexual setae.

Only a very narrow medio-ventral strip of the body-wall is

free from this glandular modification.

The male pores are in the middle of the copulatory walls

in the furrows between the sixteenth and seventeenth

seo-ments and somewhat beneath the lines of setge c and of
o

the nephridial pores.

Female pores are somewhat medial to the lines of sette a in

front of the zone of seta) of the fourteenth segment.
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Spermathecal pores are inconspicuous ; they are in groups

of about ten to thirteen in the furrows between the thirteenth

and fourteenth segments and the fourteenth and fifteenth

segments. They occur ventro-laterally between the lines of

seta3 b and c.

Internal Anatomy.—The septa between segments 4-5,

7-8 and 8-9 are extraordinarily strong, while those between

5-6 and 6-7 are very tender, if not quite rudimentary or

absent. Septum between ninth and tenth segments and all

the following septa are tender and thin.

Alimentary Canal.—There is a very large gizzard in

the seventh segment. A pair of nearly globular calciferous

glands spring laterally from the oesophagus in the ninth and

tenth segments. The tender septum between the ninth and

tenth segments seemed to be fixed to the middle zone of the

calciferous glands.

Circulatory System.—Dorsal blood-vessel simple; the

last heart is in the eleventh segment.

Reproductive System.—Male organs: there are two

pairs of large glittering spermiducal funnels in the tenth and

eleventh segments ; each pair is enclosed in a median

transverse seminal vesicle. The lateral ends of the seminal

vesicles are prolonged into sperm-sacs which project into the

eleventh and twelfth segments respectively.

SpermathecEe are in four groups of about eleven each, and

are totally embedded in the thick body-wall ; they may be

seen shining through the semi-pellucid wall. The spermathec^

are elongated, being 0"3-0*7 mm. in length and 0*09 mm. in

diameter ; they open to the exterior by a very thin and short

duct.

Sexual setae : the ventral sette of fifteenth to twenty-first

segments are enlarged and transformed into sexual set^e.

They are about 2i-o mm. in length, that is, about five or six

times longer than the ordinary seti». At the proximal end

they have a thickness of about 60 ju, which diminishes to

about 45 fx at the middle of the setas. The sexual seta? are

distinctly bent at the proximal end, while distally they are
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nearly straight. 'J^he distal ei)d is thickened and broadened

to a diameter of about 80 fx just beneath the tip. One side of

this broadened portion is strongly convex, the other side is

flat or slightly concave or provided with a longitudinal cleft.

The seta ends in a simple and rather clums}^ tip, or in two

tips with a slightly concave edge between them. In the type-

specimen all the sexual setae had only one point. In one of

the specimens from Pieterniaritzburg about half of the sexual

setae were provided with two tips while the other half had

only one. There is a veiy characteristic external ornamenta-

tion consisting of somewhat irregulai', rather densely crowded

annulations, the distal borders of which are rather prominent

and almost scale-like. From the distal border of these

annulations a closely set row of very slender teeth, clinging

to the surface of the seta, extend distalwards, and nearly

reach the distal border of the next annulus. This ornamenta-

tion was not very clearly seen, as the sexual setse were

enclosed in a fine cuticular sheath difficult to remove. In the

type-specimen the sexual setfe are not fully developed, and

hence they differ in shape and structure.

There are no special glands connected with the sexual setfe

projecting into the body-cavity as are found in other species

of this genus.

The sexual setas ofM.natalensis are provided with a very

strong mantle of longitudinal muscles, which at one end are

fixed to the proximal portion of the setal sac, and at the other

to the body-wall in the immediate neighbourhood of the setal

pore.

Microchastus papillatus J5e7i/w77i f . typicus. PL XXXII,

fig. 10.

Microchseta papillata Benham, "Descriptionsof Three New Species

of Earthworms," Proc. Zool. Soc. Lond., 1892, p. 141, pi. vii, figs. 5,

7; pi. viii, figs. 9, 10, 11. 13.

Microchsetus papillatus Berth.; Micliaelsen, " Oligocliseta," Tier-

reich, x, p. 450. 1900.

Microchsetus papillatus Benh.; Micliaelsen, " Oligocheeteu von

Natal und dem Zululand," Arkiv. Zool., iv, n. 4, p. 5. 1907.
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Hab.—Durban, Natal; T. H. Bowker, 1898, Dr. Purcell,

1907, E. C. Chubb, 1911.

Pietermaritzburg ; W. G. Rump, December, 1911.

Also, Durban (teste Benham) and Stamford Hill, near

Durban (teste Micliaelsen).

Ten specimens in all were examined, and these I call

Microchtetus papillatus -Ben/j. f . typicus.

External Characters.—The dimensions of the mature

specimens vary considerably ; length 220-350 mm., diameter

10-16 mm., number of segments 324-490.

Colour yellowish-grey with sometimes a slight violet-grey

tint on the upper anterior surface.

Head prolobous. Segments 1-3 simple, fourth to the ninth

all divided by a furrow into two ringlets of about equal size,

but the hinder ringlet, especially of the ninth segment, is

often somewhat shorter than the front one. The tenth and

following segments are simple or slightly biannulated.

Setae are rather tender ; they begin on the third segment

and are strictly paired. The median ventral distance is equal

to the middle lateral {aa = he). The median dorsal distance

equals about one-half of the circumference of the body

(^dd = circa iw).

The nephridial pores are in the lines of sette cd.

Clitellum is saddle-shaped and extends over the segments

10-29 or 30 = 20 or 21 ; but it is not always sharply bordered

in front and behind.

Copulate ry Organs.—A pair of copulatory walls extend

laterally over the five segments 16-20, being very prominent

in the middle segments 17-19. These walls broaden the

body at this region, especially in the nineteenth segment, and

here ventrally the body is flattened. There are no copulatory

cushions, or at least no distinct ones. There are generally

two pairs of large copulatory papillae with sexual seta3 which

are always in the lines of the ventral pairs of seta3. The

position of these papillee is rather constant. There is always

a pair on the tenth segment, and a second pair either on the

twenty-third segment (in seven specimens) or on the twenty-
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ninth segment (in four specimens) . In one specimen there

was found a supernumerary papilla on one side of the twenty-

third segment besides two normal pairs on the tenth and

twenty-ninth segments. Another specimen possessed a super-

numerary pair of papillae on the eleventh segment besides the

normal ones. Often there are to be seen a great number of

very much smaller papilla? carrying all the ventral pairs of

setffi of the clitellum region extending from the eleventh to

the twenty-ninth seginent. These, together with the lai-ge

papilla?, form two continuous longitudinal series in the lines

of the ventral pairs of setfe. Generally these smaller papillag

are indistinct or quite inconspicuous.

Male pores were not seen; probably they occur at the same

points as in var. cfementerii, i.e. at the furrow between

the seventeenth and eighteenth segments, beneath the lines of

set* c.

Female pores are just in front of sette h of the fourteenth

segment.

Spermathecal pores are in groups of two to twelve in the

lateral parts of the furrows between the twelfth and

thirteenth segments and thirteenth and fourteenth segments,

or between segments 12 and 13, 13 and 14, and 14-15.

Internal Anatomy.—It has been described by Benham.

The following additional statements may be made. The

sexual setge are about 1"75 mm. in length and 75 ju in

thickness in the middle. They are slightly sigmoid. The

thickness diminishes towards the distal end, being only about

20 fx just beneath the distal tip. The tip is not simple and

conical, but is sharpened to form a triangular pyramid, the

lateral sides of which are deeply excavated. The distal third

of the seta, with the exception of the extreme end, is

ornamented. This ornamentation in the proximal parts

consists of transverse or more or less oblique annulations, the

scaly margins of which are irregularly toothed or pronged.

Towards the distal end the annulations become interrupted,

and ultimately pass into more or less irregular transverse

lines which finally disappear.
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Setal glands : the pairs of sexual setie are provided with

two or four setal glands. These are sac-like and compressed

on the longitudinal axis so as to be much broader than long.

Benhara describes two glands, one in front and one behind

the setfe. I generally found four of these glands forming a

squai*e, the centre of which was occupied by the pair of

sexual seta?. In one specimen there was a transitional

arrangement ; here only two glands were obvious, and they

were placed laterally ; but in front and behind in the middle

line the body-wall was distinctly elevated on the inner

surface. Doubtless these elevations were due to the formation

of two setal g-lands which did not break through the muscular

layer of the body-wall. These specimens with only two setal

glands in connection with each pair of sexual setas come

nearer to the variety c^menterii described below. The

difference between Benham's type and the specimens that I

have examined must be regarded as being due to a casual

variation

.

Microcha3tus papillatus Bniih. comes nearest to M.
pentheri Rosa from the Cape Province; the principal

difference is that in M. pentheri there are two strongly

thickened septa in front of the gizzard, whilst in M. papil-

latus the septa in front of the gizzard are very tender.

Microcha3tus papillatus Benham. var. ca?menterii

n. var. PL XXXII, fig. 11.

Hab.—Howick, Natal; in swampy meadows, W. Michaelsen,

August 30th, 1911.

St. Peter's Churchyard, Pietermaritzburg, February, 1905.

Pietermaritzburg ; E. Warren, May, 1912.

There were three mature specimens with several half-

mature ones.

External Charactees.—Dimension of the largest : length

540 mm., diameter 9-11 mm., body bi'oadened in the region

of the copulatory walls into a breadth of 22 mm. ; number of

segments about 600. Dimension of the smallest mature

specimen: length 330 mm., diameter 7-10 mm., body

VOL. 2, PART 4. 29
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broadened in the region of the copulatory walls to a breadth

of 22 mm. Number of segments about 530.

Clitellum distinctly bordered in front aud behind, extends

over the segments 12-24 (= 13). Copulatory walls form

sharp ridges in the lateral lines, extending over segments

16-20, highest at the eighteenth segment. A pair of flat but

very distinct copulatory cushions, surrounded by a wall-like

rim, extend medially from the ridges of the copulatory walls

from the fore-border of the seventeenth segment as far as

the hind-border of the twentieth segment. These cushions

are broadest at the seventeenth segment, there reaching from

the lines of seta3 d nearly as far as the lines of setas h, but

the latter are distinctly outside the cushions, being separated

from them by a distance ot about 1*5 mm.
Copulatory papilla? are of very large size and bear the

sexual seta3 at the twelfth, fifteenth and nineteenth segments

(in two mature specimens), or at the tenth, eleventh, twelfth,

fifteenth and nineteenth segments (in one mature specimen),

or at the fifteenth, sixteenth and twenty-eighth segments (in

one half-mature specimen). Smaller papilla occur on all

other segments from the tenth to the twenty-eighth segment.

All the papillas, both large and small, occupy the lines of the

ventral pairs of setae, forming a pair of regular longitudinal

series.

Spermathecal pores are in groups of 3-5 on each side on

the furrows between segments 11-12 and 12-13.

Inteknal Anatomy.—The sexual setee seem to be larger in

this variety. The larger seta of a pair was 2*5 mm. in length,

and proximally about 90 ju in thickness ; the smaller seta was

1*8 mm. long and 80 /x wide. The sexual setfe are slightly

sigmoid in shape. Distally they diminish in thickness. The

tip is generally broadened in the plane of curvature, and ends

in two thick and short teeth which are joined by a web-like

membrane nearly as thick as the teeth. The tip is thus wedge-

shaped. Sometimes, apparently through wear, the typical

shape is not visible. The ornamentation of the distal end

resembles that seen in the sexual sette of typicus; but it
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extends further towards the distal tip, where it is also more
sharply defined.

Setal glands : each pair of sexual seta3 is provided with

two great glands lying medially, one in front and one behind

the seta^. These glands differ in shape considerably from

those of typicus; they have the shape of a sausage, and are

about three times as long as thick and project freely into the

body-cavity.

Remarks.—Var. ca3menterii differs from the typical

form of Microcha^tus papillatus in the extent of the

clitellum, in the possession of distinct copulatory cushions, in

the position of the copulatory papillae and the sperniiithecal

pores, and in the shape of the sexual sette and of the setal

glands
;
perhaps also in the number of segments, which is

larger even in the smallest mature specimen of the variety

than in the largest mature specimen of typicus.

Microcha^tus sulcatus (Kinh.) f. typicus.

Tritogeuia sulcata Kinberg, " Amiiilata nova [Continuatio],"' Ofv.

Ak. Forh., 1866, nr. 4, p. 98. 1867.

Tritogeuia sulcata Kinh.; Michaelsen. "Revision der Kinbero-'-

schen Oligocliaiten," Ofv. Ak. Forh.. 1899, nr. .5, p. 415.

Tritogenia sulcata Kinh.; Michaelsen, " Oligochseta." Tierreicli. x,

p. 453. 1900.

Tritogenia morosa Cognetti, " Nuove specie dei Generi. " Phere-
tima" e •'Tritogenia."" Atti. Ace. Torino, xli, p. 13, t.f. 14-17.

1906.

Tritogenia sulcata iTmfo. = T. morosa Cogn.; Michaelsen, " Oligo-

chseten aus deni Westlichen Kapland," Denksch. nied.-nat. Ges.,

Jena, xiii. p. 32. 1908.

Hab.—Natal ; Port Natal (teste Kinberg) ; Durban (teste

Cognetti)

.

Through the kindness of Prof. Theel I have been enabled

to re-examine the type and confirm most of my former state-

ments, but the following corrections are to be made.

The median ventral distance of the setas obviously diminishes

towards the segments which bear the copulatory walls, as I

stated; but it does not diminish so far as to vanish, as I
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erroneously supposed.^ In the segments Avitli the copulatory

walls the setas are oblitei-ated, and in tlie neig'hbouring-

segments, seventeenth and twenty-second, the median ventral

distance has diminished so as to equal the middle lateral

distance, aa = he, and only the converging lines of seta?, if

continued over the segments 18-21, would meet each other in

the middle line as stated correctly in my earlier description.-

The so-called median-ventral "papilla?" at the hinder part

of segments 17 and 21 are not really papilla?, but only flat glan-

dular patches; they are identical with the copulatory cushions

at the eighteenth and twenty-second segments of var.

howickianus {)i. var.).

A comparison of the type of f . typicus with specimens of

var. howickianus makes it probable that the number of

segments of the type should be increased by one. From this

there would result a greater conformity of the two forms, and

since the type-specimen had been cut into pieces it is quite

likely that a segment had been lost.

Var. howickianus n. var. PI. XXXII, figs. 13-15.

Hab.—Howick, Natal ; found under large stones in the

rather dry clayey soil of a meadow, W. Michaelsen, August

30th, 1911 (two specimens).

External Characters.—Dimensions : length 80, 85 mm.,

diameter 6, 6*5 mm., number of segments 90, 91.

Colour of middle paints of body light greyish with a bluish

tint, ends of body yellowish. Clitellum white.

At first sight it appears unintelligible hoAv such a clumsy,

soft worm could burrow into the rather hard soil in which it

was found. But an examination of the internal anatomy

showed that the head-portion is provided with a strong bur-

rowing apparatus in the form of a muscular body-wall,

thickened septa and strong gizzard.

Head prolobous.

Segments 1-3 simple ; the fourth to the ninth are divided

> Michaelseu, W.. " Oligochajta," ' Tierreich,' x, p. 453. 1900.

2 Michaelsen. W.. ' Ofv. Ak. Farh.." 189H. nr. 5. p. 417.
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into two ringlets, vvliicli are equal to one another'in the fourth

to the seventh segments, but the front ringlet is larger than

the hinder in the eighth segment and even more so in the

ninth. Segment 10 and the following are simple or indis-

tinctly biannulated.

Set« are absent from the first seven or eight segments.

They are very small and simple, being 0'25 mm. long and 26^
thick, quite straight, and have no nodules or ornamentation,

strictly paired, and all ventral in position. The two pairs of

a side approach one another; generally (hi = nhout '4 n and

aa = 2h he. There is no distinct converging of the lines of

setfein the region of the copulatory wall as is seen in f . ty picus.

In the specimens of var. howickianns the ventral-median

distances of seta? remain undiminished in the seventeenth and

the twenty-third segments, and there are no sette on the

eighteenth to the twenty-second segments.

The inconspicuous nephridial pores were not detected in

this form.

The clitellum is saddle-shaped, sharply interrupted l)etween

the lines of the ventral pairs of seta?. It extends over

segments 13-22 (= 10).

Copulatory Organs.—There are two broad, pear-shaped

copulatory walls extending over three segments, 19-21, and

stretching as far as the borders of the clitellum and the

lines of seta^ a. They are separated from each other by a very

small median longitudinal furrow. In front and behind the

walls there is a transverse cushion of glandular tissue which

differs a little from the glandular copulatory walls. These

two cushions occupy the whole length of the eighteenth and

twenty-second segments and reach laterally as far as the

borders of the clitellum. Towards the copulatory walls the

cushions cling closely to the obtuse angles formed by the

fore- and hind-margins of the walls. In the first specimen

examined the middle portions of the copulatory walls are

constricted and somewhat irregularly wrinkled, and the

cushions of the eighteenth and twenty-second segments are flat.

In the other specimen the copulatory walls, together with the
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cushions, form a large, rounded, roof-shaped projection, and
the walls are quite smooth. The cushions of the eighteenth

and twenty-second segments form the gable ends, the tops of

which are connected with each other by the furrow which
separates the two copulatory walls from each other. There
are three pairs of copulatory papillae bearing the ventral

set* of the twelfth and twenty-third segments and the lateral

setie of segment 12. The two papillge of each side of the

twelfth segment are placed upon a common glandular cushion.

The lateral seta? of the fifteenth to the seventeenth segment

are provided in the type-specimen of f. typicus with special

glandular papilla?. Even if such glandular specialisations

Avere present in f. howickianus they would not be con-

spicuous, as the space is occupied by the thick layer of the

clitellum. I believe that they are absent in f . h ow i c k i a n u s,

just as the corresponding glands are also absent.

The male pores (on twentieth segment near the middle line

in f . typicus) could not be detected.

The female pores on the top of minute semi-transparent

papillae, which are situated somewhat medially on the inner

side of the lines of setsea (not laterally to them as in f. typicus
according to Cognetti), are placed at the hinder margin of

the fourteenth segment, where there are two small convexities.

Spermathecal pores are inconspicuous ; there are generally

four pairs placed on the furrows between the eleventh and

tw^elfth segments and the tw^elfth and thirteenth segments in

the lines of the ventral and lateral seta?. The external pore of

the left front pair was replaced by two in the specimen which

was examined in detail.

Internal Anatomy.—The septa between segments 4-9 are

all more or less thickened ; septum 4-5 only slightly, 6-7

and 7-8 strongly, 5-6 and 8-9 moderately.

Alimentary Canal.—There is a large gizzard in the

seventh segment scarcely reaching into the sixth segment.

A pair of large, nearly globular calciferous glands occur

dorso-laterally on the oesopliagus in the ninth and tenth

segments. The hearts of segments 9 and 10 cling closely
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to the calciferous glands. The intestine is pi-ovided with a

large typhlosole.

Circulatory System.—The dorsal vessel is single in the

middle portion of the body as far as the fore-part of the

twelfth segment ; it is double in segments 11-9. The doubling

of the dorsal vessel is complete, there being no union of the

two vessels at the septa. Large moniliform hearts occur in

segments 11-9.

Excretory System.—Excretory organs consist of small

meganephridia.

Reproductive System.— Male organs: the male

organs of the two sides are entirely separated from each

other. There are two pairs of moderately large spermiducal

funnels in segments 10 and 11 ; those of each side are

enclosed in a common seminal vesicle which, ventrally to the

oesophagus, extends through the tenth and eleventh segments.

The vesicles expand laterally and are constricted by the

septum between the tenth and eleventh segments. The

basal parts of each seminal vesicle are prolonged into a very

small fore and a moderately small hind sperm-sac, the former

lying in segment 9 and the latter in segment 12. The vasa

deferentia are very delicate, and are separate from one

another at least as far as the fifteenth segment. I could not

trace them to the extei'nal apertures.

SpermathecEe : there are generally four pairs which

project freely into the body-cavity in the form of thin-walled

blind sacs. In the specimen which was opened, the outer

spei'matheca of the left fore pair was replaced by two.

Sexual sette : the ventral and lateral pairs of seta? of the

twelfth segment are each replaced by a single sexual seta.

These setse are about 0*68 mm. in length, and at the proximal

end 50 /j. in thickness. They taper towards the distal end

to a width of about 14 fx. They are quite straight and have

no external ornamentation ; but at the proximal two-thirds

there is a conspicuous internal structure consisting of a

rather rough annulation. I suppose that the ventral setse of

the twenty-third segment are also ti-ansformed into sexual



436 WfLHELM MICHAKLSP]N.

sette, for these pairs, like the setaj of the twelfth segment, are

provided with setal glands.

Setal gland s.—The sexual setae of the twelfth segment are

closely accompanied by a number of rather large pear-shaped

setal glands, seven at each side, forming with the two sexual

seta3 a closely crowded group on each side. The pairs of

ventral setge of the twenty-third segment, which have not been

replaced by a single seta, are provided with a group of four

pear-shaped setal glands which are distinctly smaller than

the setal glands of the twelfth segment. In the fifteenth to

the seventeenth segments there were no setal glands in the

specimen which was examined.

Remarks.—The var. howickianus may be distinguished

from f.typicusofMicrochfetussulcatusby some external

and internal features. In var. howickianus the lines of

seta3 are not converging towards thei'egions of the copulatory

walls as in f . typicus. Other differences are to be seen in

the position of the female pores, in the thickness of certain

septa, and in the number of the setal glands ; in typicus there

are only four on each side of the twelfth segment, and in

var. howickianus there are seven.

Our knowledge of the f. typicus of this species, based

upon the study of badly preserved or immature specimens, is

far from being complete. For this reason in the foregoing I

have given as complete a description as possible of the var.

howickianus. The main points in the external and internal

anatomy of the variety will presumably agree with those of

the typical form, and may be regarded as completing our

knowledge of the latter.

Microcha^tus zuluensis I'edd.

Micvoclia*tus zuluensis Bedd., "On two new sj)ecies of Micro.
chsetus," Proe. Zool. Soc. Lend., 1907, i, p. 279, with figures.

Microchsetus znlu Michaelsen, '• Olig. v. Natal u. d. Znluland,"

Arkiv. Zool. iv, p. 6, fig. 3. 1907.

Hab.—Eastern Zululand; E.Warren, June, 1903 (immature
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specimen). Mfongosi, Zululand ; T. VV. Jones, September,

1911 (several mature specimens).

Zululand (teste Beddard). Umfolozi, Zululand (teste

Michael sen).

Almost at the same time Beddard and myself published

descriptions of an earthworm from Zululand which refer to

the same species. Owing to Beddard^s priority, my name,

Microcha3tus zulu, becomes a synonym.

Professor Collett, of the Christiania Museum, has kindly

lent to me for re-examination the type of Beddard^s species,

and I, consequently, am able to confirm the identity of M.
zuluensis Bedd. and M. zulu Mich. The figure given by

Beddard' differs considerably from the diagnosis given by me

for M. zulu. But the text-figure is incorrect in many points,

principally in the arrangement of the setas and in the annula-

tion. It shows all the segments simple and of equal length,

while the type-specimen of M. zulnensis exhibits the same

difference in the length of the segments of the body in front

of the clitellum as the type of M. zulu, and also the same

biannulation of segments 4-10.

Both descriptions were based upon immature or badly

preserved specimens, and I now take the opportunity of

giving a fresh description with the aid of well preserved

material.'

External Chakacters.—Dimensions of mature specimens

provided with a clitellum : length 90 nnn., diameter 8-9 mm.
(at the clitellum 11), number of segments 102 ; length 145 mm.,

diameter 12-14 mm. (at clitellum 16), number of segments 138
;

length 185 mm., diameter 9-11 mm., number of segments 135.

Colour grey with a slight greenish tint dorsally, yellowish

grey ven,trally.

M. zuluensis is a rather clumsy, thick and short worm
with a relatively very small number of segments. The

variation in number is small, fluctuating in general between

131 and 135. But one extraordinarily small specimen shows

a considerable variation, being composed of only 102 segments;

' Loc. cit., text-fitf. 86.
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it is probable that the specimen was not full-g-ro\vn, although

it was sexually mature.

Head indistinctly prolobous, if not zygolobous.

Segments 1-3 simple, 4-10 divided into two ringlets Avhich

are about equal in length in segments 4-6 or 7, while the

hind one is shorter than the front one in segments 7 or 8-10.

Segment 11 and the following are simple or slightly bi-

annulated by a rather indistinct furrow in the middle zone.

The seta3 begin ventrally on the sixth segment, laterally

even further back. The ordinary sette are extraordinarily

delicate, difficult to detect, and very strictly paired. Median

ventral distance distinctly larger than the middle lateral, aa

= 1"5-1'8 he. Dorsal median distance equals about two-

thirds of the whole circumference of the body, del = circa

^ ti. The position of the lateral pairs of seta? is somewhat

irregular, and often distinctly diiferent in two neighbouring

segments.

Clitellum saddle-shaped ; in Beddard's specimen it extends

from the fourteenth (?) or fifteenth segment to the hinder

border of the twenty-eighth segment, but at the fourteenth

segment it is only vaguely developed. In the specimens from

Mfongosi the clitellum was not distinctly bordered either in

front or behind.

Copulatory organs : a pair of rather thick and rounded

copulatory walls extend from the beginning, middle or end

of the sixteenth segment to the end of the twenty-second

segment. These walls are on the lines of the lateral setae.

They do not extend horizontally, and consequently they do

not increase the breadth of the body as in some othei-

species of this group, but they extend down vertically.

Besides these copulatory walls there is a variable number of

copulatory papillte, which bear the sexual seta3, and generally

occur in the lines of the ventral pairs of setas. There are two

groups of such papilla?. The front group consists of one,

two or three pairs on segments 11-13, or on some of them.

The most constant is the pair on the twelfth segment ; the

pair is absent in only one out of ten specimens. This excep-
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tion is Beddard's specimen, and it bears only one pair of

papillae on the eleventh segment. Generally there is a pair

of papillae on the eleventh or on the thirteenth segment, if

there ai-e not pairs on each of the three segments 11-13.

While the papilla? on the twelfth segment are very large and

prominent, those of the eleventh and thirteenth are often

very small, or at least one is very small, if there are three

pairs. The papilla? of the eleventh segment in both specimens

examined by Beddard differ from the othei-s by occupying

the place of the lateral sette. In Beddard's figure these

papilla are situated between the ventral and the lateral pairs

of sette, and both of these pairs are shown in the figure in

addition to the sexual seta? of the papillae. A re-examination

of Beddard^s specimens shows that the sexual setas of the

papillae on the eleventh segment are really the transformed

lateral sette, and the papillte lie in the lines of the lateral

setae although somewhat shifted in position. The normal

setfe are very small and difficult to detect, and are shown too

distinctly in Beddard's figure ; also, the lateral setfe are much
nearer to the ventral ones than indicated in the figure.

The papilla of the hind groups are smaller than the large

ones of the fore group. They constantly begin at the twenty-

third segment, forming a continuous longitudinal series ;it

each side. At the most there are five pairs on segments

23-27 ; the smallest number, found only on one specimen and

on one side, was two papillae on segments 23-24. There are

never less than six papilla? in both series taken together.

Spermathecal pores : in the specimens on which I

founded my M . z u 1 u the spermathecal pores formed groups

of 1-10 at each side on the furrows betAveen segments 11-12

or 12-13 to 15-16. In one of the two recently examined

mature specimens I could not see spermathecfe, just as

Beddard failed to find them ; but in a second mature speci-

men, after having torn away all septa, I discovered a few

very small globuhir spermatheca?. They were, however, very

much fewer than in the original type-specimens.

Male pores : I could not detect the male pores in any
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specimen. Beddard does not make any dii'ect statement

about them ; but^ from a certain remark,^ we may assume that

he thought that he had seen them in the furrow between the

fourteenth and fifteenth segments. He says: "Assuming,

however, that the male pores are upon the border-line of

segments 14-15, a vevy usual position for them to occupy

in this genus, . .
." In this I am not in accord with

Beddard; the usual position for the pores to occupy in this

genus is at the beginning of the copulatory walls, which do

not begin before the sixteenth segment in this species. Only

in certain species of this genus do the copulatory Avails reach

as far forward as the fourteentli segment, and in these the

male poi"es may be seen at the furrow between the fourteenth

and fifteenth segments; for instance, in M. modestus
Mirh. f . typicus. If Beddard is right, the only exception

to this rule, in addition to M. zuluensis, would be M.
pentheri Rosa. Hut Rosa did not see the male pores in

this species, and his statement only depends on the observa-

tion that the sperm-ducts enter the body-wall in the fifteenth

segment. It is quite likely that the sperm-ducts run back-

wards in the body-wall, and open to the exterior at the

copulatory Avails, Avhich begin at the seventeenth segment.

Personally, I am convinced that neither M. pentheri nor

M. zuluensis are exceptions to the rule, and I believe that

the pores seen by Beddard on the furroAv betAveen the four-

teenth and fifteenth segments, right in front of the copulatory

walls, are not the male pores but the female ones.

Female pores : in some of the specimens, including one of

Beddard's type-specimens, Avhich I examined, a pair of rather

distinct pores could be seen at the hinder border of the

fourteenth segment. They occurred betAveen the lines of the

ventral and lateral pairs of sette—that is, in the same position

in Avhich Cognetti found them in M. sulcatus (Tritogenia

morosa Cogn.). Generally they are more obvious by being

placed on the top of a circular papilla Avhich slightly presses

backwards the border-line of the fourteenth segment. I feel

' Loe. cit„p. 279.
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no doubt that these are the female pores, even without being*

able to confirm the opinion ])y anatomical sections, since the

material is scarcely good enough for the purpose.

Internal Anatomy.—The septa between segments 4-9 are

thickened; the one between the fourth and fifth segments is

moderately strong, while those between segments 5-9 are very

strong. The septum between the ninth and tenth segments

is very tender, if not rudimentary or absent.

Alimentary Canal.—A large gizzard occurs in the sixth

and seventh segments. The septum between the sixth and

seventh segments is fixed in the middle zone of the gizzard.

The CBSophagus bears in the ninth, or ninth and tenth

segments, a pair of calciferous glands which are in the form of

lateral globular swellings. Intestine begins in the twelfth

segment, and there is a large typhlosole.

Circulatory System.—-The dorsal vessel is doubled front

the fifth to the tenth segment, confluent intersegmentally.

The last pair of hearts is in the eleventh segment.

Reproductive System. — Male organs: one pair of

large spei-miducal funnels occur in the tenth segment. They

are enclosed in a pair of seminal chambers which extend

laterally and dorsally, and look like sperm-sacs. A pair of

fiat, rounded sperm-sacs project from the septum between the

tenth and eleventh segments into the eleventh segment.

vSpermathecte are globular, they have very tender and short

ducts Avhich are hidden in the body-wall.

Sexual seta? : the set^e, situated in the glandular cushions

of the copulatory papilla?, are enormously enlarged and are

transformed into sexual setae. They are about 2'5-3"4 mm. in

length and 85 i^i in thickness at the proximal end ; they ai'e

nearly straight except at the proximal end, where they are

somewhat bent. Towai-ds the distal end the diameter of the

seta gradually diminishes to about oi5 fi. The terminal portion

is somewhat flattened laterally but broadens in the vertical

direction to about 42 ^t ; it is then turned obliquely, or nearly

transversely, and ends in an acute point. In profile the distal

end is like a bird's head with a short and acute beak. The
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fibrous internal structure, which is extremely conspicuous in

this part of the seta, follows in its course this oblique bending

of the tip, and then converges towards the acute tip. There

is a faint annulation on the internal structure of the part of

the seta just beneath the modified distal end, and to this

annulation is added a more or less distinct external ornamenta-

tion consisting of irregular, scale-like projections. These often

join to form irregular and bluntly-toothed transverse or oblique

lines.

Setal glands : the internal glands surrounding the sexual

seta3 and corresponding to the external copulatory papillae

are circular in outline, and project more or less into the

body-cavity. At most they are hemispherical, and are only

indistinctly divided by some nai-row farrows.

Microchgetus colletti Be.dd.

Microclisetus colletti Bedd., "On Two New Species of the African

Genus Microclisetus belonging to the collection of Oligochaeta in

the Museum of Christiania." Proc. Zool. Soc. Lond., 1907, i, p. 277,

text-fig. 85.

Hab.—Zululand (teste Beddard).

Dr. R. Collett, of the Christiania Museum, has kindly

entrusted to me the type-specimen of this species for a re-

examination. I am able thereby to complete Beddard's

description.

External Characters.—The number of segments is about

312. The six seo-ments from the fourth to the ninth are all

divided into two ringlets. Generally the hind ringlet is

scarcely shorter than the front one, but in the ninth the

difference in the length of the two ringlets is more obvious.

Beddard notes the biannulation of " some" segments, but does

not state exactly which segments are biannulated, and in the

text-figure there is nothing to be seen of this biannulation,

and there is no difference in the length of the first seg-

ments.

Seta3 : the median ventral distance is somewhat longer

than the middle lateral distances {aa^hc). The median
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dorsal distance is distinctly smaller than half the circum-

ference, at least at the middle and hinder portions of the body.

It is difficult to see the condition in the front portion, as the

type-specimen is dissected and the body-wall is irregularly

stretched {dd = circa f u)

.

Copulatory papillae : the ventral pairs of setas of the tenth,

eleventh, twelfth and twenty-fourth segments are placed

upon the top of copulatory papillae. The papillte of the tenth,

eleventh and twenty-fourth segments are distinct, but those

of the twelfth segment are less obvious.

Internal Anatomy.—Sexual seise : I have examined the

sexual (ventral) sette of the twelfth and tAventy-fourth seg-

ments ; those of the twelfth segment have a length of 0*6 mm.
and a maximum diameter of 32 /i, Avhile those of the twenty-

fourth segment are nearly twice as large, being about 1*0 mm.
in length and 60 fx in maximum diameter. They are both

sigmoid, and are pi-ovided with a distinct but not sharply

bordered nodulus. They terminate in a simple point. With
the exception of the extreme tip the distal third of the seta

shows a fine ornamentation consisting of very small, irregu-

larly toothed transverse ridges. The length of the ridges

hardly reaches a sixth of the diameter of the seta. They are

placed in a somewhat irregular system of two crossing spirals.

These sexual sette have been overlooked by Beddard, but they

give to us the best distinguishing character of this species.

Remarks.—M. colletti Bedd. is nearly allied to two

species from Natal—M. gracilis Mich, and M. ivari Mich.

We might perhaps be justified in uniting these three species

into one, M. colletti Bedd., and to consider the examples

from Natal as varieties of Beddard's Zululand species, which

has the priority. But with the material at hand I think it

best to keep them sepai'ated provisionally.

Microchgetus gracilis Mich.

Microchaetus gracilis Michaelsen, " Oligochseten von Natal und dem
Zululand," Arkiv. ZooL, iv, nr. 4, p. 8. 1907.

Hab.—Van Reenen's Kloof, Natal (teste Michaelsen).
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Prof. Jagerskiold, Director of the Grotenborg' Museum,

kindly lent to me the t3'pe-specimen for re-examination, and

I am thereby enabled to make a certain correction to my
former description.

In the original description it is said that segments 4-10 are

all divided into two ringlets ; but this is a slip, only the fourth

to the ninth segments are biannulated. To a specialist this

was evident from the statement that the hinder ringlet of the

ninth segment was very much shorter than the front ringlet.

This great difference between the lengths of the ringlets

always occurs in the last of the biannulated segments.

The main difference in the anatomy of this species and M

.

colletti Bedd. is the shape of the sexual setfe. In coUetti

they are distinctly S-shaped, while in M. gracilis they are

quite straight for nearly the whole length, and are only very

slightly curved at the distal end. They are not provided

with a distinct nodulus ; also the elements of ornamentation

consist of deep longitudinal scars.

The shape of the copulatory walls is also different in

gracilis and colletti.

Microchtetus ivari Mich.

Microchsetiis ivari Michaehen, " Oligochaiteu von Natal dem Zuln-

lancl." Arkiv. Zool., iv. nr. 4. p. 10, Text-fig. 4. 1907.

Hab.—Estcourt, Natal (teste Michaelsen).

I examined the type-specimen and found it in a worthless

condition, and we must therefore rely on the original descrip-

tion.

This species differs from the nearly allied M., colletti

Bedd. and M. gracilis Mich, by the shape of the copulatory

walls, by the position of the copulatory papillae (on the

twenty-first segment), and chiefly by some points in the

internal anatomy.

The sexual seta? resemble genei-ally those of M. gracilis,

but differ in the character of the ornamentation.

Finally, M. ivari differs froin both of its allies in the
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number of the seta! glands ; there are four or five of such

glands connected with each pair of sexual setae, while there

are only two of them in M. colletti and M. gracilis.

Microchfetus parvus n. sj). PI. XXXII, fig, 12.

Hab.—Hilton Road, eleven miles N.W. of Pieterraaritzburg,

Natal; Dr. M. A— , July 28th, 1905 (one specimen).

External Characters.—Dimensions : length 54 mm., dia-

meter 3-4 mm., number of segments 115. Perhaps the hind

end was regenerated.

Colour, yellowish-grey. Head prolobous.

Segments 1-3 simple ; the first and second are very short,

the third is as long as the first two together. The fourth

to the ninth segments are divided into two ringlets, and

the furrows of annulation are quite as strongly marked as

the intersegmental furrows. The ringlets of segments 4 and

5 are of equal length, and as long as the whole third segment.

In the case of segments 6-9 the front ringlet bears the setse

and the nephridial pores, and is longer than the hind ringlet.

In the tenth and following segments biannulation is indistinct

or absent.

Setffi are rather small ; they occur apparently from the third

segment. ' Distances : aa somewhat larger than he ; dd equals

about half the circumference of the body.

Nephridial pores are in the lines of setse c.

The clitellum is indistinct and extends over about ten

segments—from the twelfth to the twenty -first. The copula-

tory walls are broad longitudinal ridges just above the lines

of the nephridial pores. They ai-e distinctly prominent on

segments 16 and 17, indistinct on segment 18, and hardly

perceivable on segment 15.

The male pores occur on the copulatory walls in the furrow

between segments 16 and 17 (or 15-16?). The sperm-ducts

do not enter the body-wall before the furrow between seg-

ments 15-16.

Spermathecal pores are single or double, and occur in the

VOL. 2, PART 4. 30
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furrows between segments 13-14 and 14-15, just above the

lines of the nephridial pores.

There are glandular cushions present in relation to the

ventral seta? of segments 14, 16-18, 23-27, and on segments

13, 22, and 28 they are indistinct, or only occur on one side

of the body. The cushions of segments 16-18 differ some-

what from the others in being not circular and small, but in

occupying the whole length of the segments, and in being

bordered on the inner side by a common longitudinal line.

Internal Anatomy.—The septum between the sixth and

seventh segments is very tender if not absent ; in the latter

case the septum between the fifth and sixth segments is

present and very tender. The septa between segments 7-8

and 8-9 are thickened and very strong, while all the posterior

septa are very delicate.

Alimentary Canal.—There is a very large gizzard in

the seventh or in the sixth and seventh segments. A single

pair of nearly globular calciferous glands occur in the ninth

segment as lateral appendages of the oesophagus. The intes-

tine begins in about the thirteenth segment.

Circulatory System.—The dorsal vessel is doubled from

the eleventh segment to the middle of the gizzard, that is,

to the middle of the seventh segment. The last hearts are

in the eleventh segment.

Reproductive System. — Male organs: one pair of

sperm-duct funnels occur ventrally in the tenth segment

enclosed in an unpaired common seminal vesicle. The lateral

posterior corners of the vesicle are prolonged into a pair

of someAvhat broadened sac-like sperm-sacs Avhich seem to

project into the eleventh segment. The sperm-ducts pass

backwards in a straight line as far as the end of the fifteenth

segment, where they seem to enter the body-Avall.

Spermathecal pores are single or in pairs. In the specimen

examined they were single on both sides at the intersegmental

furrow of segments 13-14, while in the furroAV between seg-

ments 14-15 they were single on the right side and double on

the left side. In this case the additional spermatheca was
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placed medially to the normal one, and was smaller than

the latter. The spermathecee are of a stunted pear-shape,

shortly and narrowly stalked, and their contents give to them

a glittering appearance.

Sexual setfe : the ventral setae of segments 13, 14, 16 18

and 22-28 or 23-27 are enlarged and transformed into sexual

setfe. They are only slightly bent at the distal extremity, and

are more or less flattened laterally like a sabre. The maximum
dimensions are : length 0"96 mm., breadth 30 fx; and another

example, length 0"78 mm., breadth 60 fi. The distal end of

the sexual setfe is ornamented in a very characteristic manner,

being covered with deep scars or cicatrices ii-regularly dis-

tributed or partly joined into small transverse groups. The
proximal border of the scars is sharply marked, and is

rounded or straight ; they lie parallel to each other and to

the border of the seta. The scars are as long as broad, or

longer than broad; they flatten out and disappear distally.

Setal glands : a sexual seta is accompanied by two or

three setal glands which project freely into the body-cavity.

Generally these glands are bluntly pear-shaped, firm and

opaque. The glands in segments 16-18 diifer a little from

the others in that they are mostly much longer, being club-

shaped and about four times as long as broad ; they are also

not quite so firm and they are semi-translucent.

Remarks.—M. parvus is allied to M. modestus Mich.,

and it diifers mainly in the arrangement of the seta?, of the

tubercula pubertatis, and of the cushions of the sexual setae,

as well as in the thickening of certain septa.

Mi croch fetus beddardi Benham.

Microchseta beddardi Benham, " Studies on Earthworms II." Quart.

Journ. Micr. Sci., (n. s.) xxvi, p. 78, pi. viii, figs. 1-S, 10, 1886.

Microchseta beddardi Benh.; Benham, "Description of Three New-

Species of Earthworms," Proc. Zool. Soc. Lond.. 1892, p. 142. pi.

viii, fig. 8.

Hab.—Natal (teste Benham).

I have had no opportunity of examining this species.
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Fam. LUMBRICID^.

Helodrilns ( Allolobopliora) caliginosus {Sav.)

f. trapezoides [Dug.).

Helodrilns ( Allolobophora) caliginosus trapezoides (Dug.};

Michaelsen, '• Oligochseta," Tierreicli, x, p. 483. 1900.

Hab.—Howick, Natal ; in detritus near the foot of the

Umgeni Falls, W. Michaelsen, August 30th, 1911.

A peregrine species imported by man.

Helodrilns (Bimastus) constrictus [Ro.sa).

Helodrilns (Bimastiis) constrictus (Eosa) ; Michaelsen, " Oligo-

cha^ta," Tierreicli, x. p. 503. 1900.

Hab.—Howick, Natal; in detritus neiir the foot of the

Umgeni Falls, W. Michaelsen, August 30th, 1911.

A peregrine species imported by man.

ANALYTICAL KEYS TO THE OLIGOCHiETA FEOM
NATAL AND ZULULAND.

A. KKY FOUNDED CHIEFLY ON EXTERNAL CHAEACTEES.

1 ('. Minute white or dirty grey worms not longer than 20 mm.,
less than 1 mm. thick. Male papillae on the twelfth

segment. Clitellum at the twelfth segment and the

immediately adjoining parts of the eleventh and
thirteenth segments. .... 2

1 b. Larger worms, at least 20 mm. long and thicker than 1 mm.
Male papilke further hack than the twelfth segment.

Clitellum occupies at least three complete segments
including the sixteenth segment, if not beginning

further back. ..... 3

2 a. Constantly two setse in a bundle.

Fridericia peregrinabunda n. sp.

2 b. More than two seise in a bundle, viz. 4-6, the middle ones

being smaller than tlie outer ones.

Fridericia per rieri (Vejd.)
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3 a. At each setal segment there are more than eight setse ; they

form nearly complete circles round the body. Prostate

pores at the eighteenth segment, spermathecal pores

four pairs at the intersegmental fiirrows 5-6 to 8-9.

Pheretima heterochseta {Mich.}

Sb. Every setal segment has in general eight setse. . . 4

4 a. Setai of the hinder end are much enlarged and are not

placed in eight longitudinal rows.

Pontoscolex corethrurus (Fr. Miill.)

4 b. Setge of the hinder end not, or not much, enlarged, in

eight regular longitudinal rows. ... 5

5 u. Six or seven segments of the pre-clitellar part of the body,

viz. the fourth to the ninth or tenth segment, divided

by a ringlet furrow, quite as sharp as the intersegmental

furrows, into two ringlets ; the front one bears the

lateral nephridial pores and the setse, if they are

present.' ..... t^

5 b. All segments are simple or only divided by more or less

slight ringlet furrows, which are fainter than the inter-

segmental furrows, and are not restricted to a small

number of segments. . . . .14
6 fl. Setse all ventral ; median dorsal distance of seta; equals

about two thirds of the whole circumference of the

body. Copulatory walls on segments 19-21, and they

touch each other in the median venti-al line.

Microcha;tus sulcatus (Kinb.)

a The median ventral distance between the inner-

most ventral seta? diminishes distinctly towards

the copulatory cushions. . . f. typicus

/3 The median ventral distance between the innermost

ventral setse does not distinctly diminish towards

the copulatory cushions. var. howickianus n. var.

' This biannulation is not always easy to recognise, as often the setse,

which nuiy Ije comj)letely absent, and the nephridial pores are difficult

to detect. But the biannulation may be distinguished by the fact that

on front of the clitellum a certain segment-like part (really the hind

ringlet of the liindermost biannulated segment) is somewhat shorter

than the segment behind, while the next segment-like part (really the

front ring of the hindermost biannulated segment) is distinctly longer

than the posterior normal segments. Wlien enumerating the segments

of Microchsetus species it must be borne in mind that often the first

and second segments are retracted into the mouth, and are consequently

invisi])le.



450 WJLHELM MICHAELSBN.

6 b. Outermost pairs of setse in the lateral middle lines or

even above tliem ; median dorsal distance of seta?

equals one-lialf of the whole circumference of the body

or even smaller...••'
7 n. The median ventral distance between the innermost ventral

seta; diminishes distinctly towards the copnlatory walls,

whieli occur on the fifteenth to eighteenth segments.

Microchffitus natalensis {Kiiib.)

7 b. The median ventral distance lietween the innermost ventral

setse does not diminish distinctly towards the copnlatory

walls...• ^

8 a. Copnlatory walls extend over the whole length of the

clitellum, twelfth to twenty-third or twenty-fourth seg-

ments. . . . Microchsetus beddardi Be)ih.

8 b. Copnlatory walls occupy only a part of the length of the

clitellum, less than half of it. . • .9
9 a. Copnlatory walls occupy more than four segments. . 10

9 b. Copnlatory walls occupy four segments or fewer. . 11

10 a Number of segments in mature specimens larger than

oO(». Copnlatory walls stretch over segments 16-20,

and are prominent laterally. Microch^tus papiliatus

Benh.

a Clitellum extends from the tenth to the twenty-

ninth or thirtieth segment; copxilatory cushions

indistinct. .

'•

• f . typicus

/3 Clitellum extends from the twelfth to the twenty-

fourth segment : distinct copnlatory cushions

stretch over segments 17-20 . var. csementerii ». var.

10 b. The number of segments in matin-e specimens is smaller

than 150. Coj)ulatory walls extend over the sixteenth

(or part of it) to the end of th.e twenty-second segment,

not prominent laterally. . Microcha^tns zuluensis 5efZd..

11 «. Copnlatory walls occupy the three segments from the

seventeenth to the nineteenth. . . .12
11 b. Copnlatory walls are prominent cm the sixteenth and

seventeenth segments, indistinct on the eighteenth

segment, and hardly recognisable on the fifteenth seg-

ment. . . . Microchsetus parvus n. sp.

12 a. Copnlatory walls are upon the median slope of a lateral

projection occupying segments 17-19, or they may
extend over the neighbouring segments 16 and 20. . 13

12 b. Copnlatory walls are on the flat ventral side of the body,

tliere being no lateral projections.

Microchsetus colletti Bedd.
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13 a. A pair of large setal papilte on the twelfth segment.

Microchsetus gracilis Mich.

13 6. A pair of large setal papillae on the tenth and twenty

-

first segments, and smaller ones on the eleventh and

twelfth segments '

.

M i c r o c h aj t u s i v a r i Mich

.

14 a. Glitellum begins far back, at least behind the twenty-

fourth segment . . . .15
14 b. Clitellnm includes segments 14-16. .

.16
15 fl. Setae strictly paired. Clitellum begins on the twenty-

seventh or twenty-eighth segment, and reaches as far

as the thirty-fourth or thirty-fifth. Distinct copulatory

walls on segments 31-33.

Helodrilus caliginosus (Sav.) f. trapezoides (Dug.)

15 b. Setae widely paired. Clitellum extends from twenty-sixth

to thirty-first or thirty-second segment. Copulatory

walls indistinct or absent. . Helodrilus constrictus (Rosa)

16 a. Two pairs of prostate pores on seventeenth and nine-

teenth segments, those of each side united by a longi-

tudinal seminal furrow. . . . .17
16 b. One pair of prostate pores or a single median one .

*22

17a. Setae ventrally widely paired; dorsally separated (del-

ed) ...... 18

17 b. Sette strictly paired. . . • .21
18 a. Head tanylobous; tlie dorsal appendix of the prostomium

reaches as far as the furrow lietween the first and second

segments. Clitellum extends from the thirteenth to

the eighteenth segment ; it may not begin until the

middle of the thirteenth. . . C hi lo t a bra un si ilfic/i.

18 b. Head epilolious, the dorsal appendix of the prostomium

does not reach as far as the furrow between the first

and second segments. . •
.19

19 a. Clitellum extends from the fourteenth to the sixteenth

segment, ring-shaped, but ventrally somewhat lower.

Chilota wahlbergi MicliA. typicus

19 b. Clitellum occupies at least a portion of the seventeenth

segment. . . . • • ^O

20 a. Clitellum extends from tlie middle of the twelfth segment

to the middle of the seventeenth segment.

Chilota triigSrdhi Mich,

a Length. 80-105 mm. ; diameter, lf-2^ mm. f .
typicus

j8 Length at least 130 mm., diameter 3^-4 mm
var. major n. var.

' The constancy of these characters is questionable, and it is advis-

able to examine the internal anatomy for distinguishing these species.
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20 b. Clitelluui extends from the thirteenth to the seventeenth

segment, but often incomplete on the thirteenth and

seventeenth segments, or on one of them.

Chilota warreni;-*?,. sp.

21 a. Seta; all ventral in position, median dorsal distance dis-

tinctly larger than half the circumference of the body.

Dichogaster bolaui Mich.

21 b. Outer pairs of setae lateral in position ; median dorsal dis-

tance eqiial to half the circumference of the body.

Kerria gunningi [Mich.

22 a. Set* separated ab < fee < cd. Prostate pores paired at

the eighteenth segment.

Pontodrilus bermudensis Bedd. f . typicus
22 b. Setse strictly paired. . . . ,23
23 «. Prostate pores paired at the seventeenth segment.

Spermathecal pores paix-ed at the furrows l^etween the

seventh and eighth segments and the eighth and ninth

segments, or at one of them. . . .24
23 fe. Prostate pore and spermathecal pore single and median

at the seventeenth and thirteenth segments respectively.

Paired copulatory papillse at the eleventh, thirteenth,

and fifteenth segments. . E u d r i 1 o i d e s d u r b a n en s i s Bedd.

24 a. Seta? are all ventral in position ; median dorsal distance

distinctly larger than half the circumference of the

body. Two pairs of spermathecal pores.

Dichogaster crawi Eisen.

24 b. Outermost pairs of setaj lateral in position ; one pair of

spermathecal j^ores at the furrow between the eighth

and ninth segments. . Ocnerodrilus af ricanus {Bedd.)

B. KEY FOUNDED ON INTERNAL ANATOMY AS WELL AS EXTERNAL

CHARACTERS.

1 a. Minvite white or dirty grey worms, not longer than 20 mm.,

less than 1 mm. in diameter. Male papilte at the

twelfth segment, clitellum extending from the twelfth

segment into the neighbouring eleventh and thirteenth

segments. No muscular gizzard. (Fam. Enchytraiidaj,

gen. Fridericia). .... 2

1 b. Larger worms at least 20 mm. long, and thicker than 1 mm.
Male papillae further back than the twelfth segment.

Clitellum occupies at least three complete segments,

including the sixteenth segment, if not beginning

further back (real earthworms). . . 3
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2 a. Coustantly two setos in a l>undle. Spennathecte without

diverticula. . Fridericia pevegrinabunda n. sp.

2 h. More than two setae in a bundle, 4-6 ; the middle ones

being smaller than the outer ones. Spermathecaj with

two diverticula. . . Fridericia perrieri (Vejcl.)

3«. Clitellum includes the fourteenth to the sixteenth seg-

ments. Gizzard, if present, is placed before the region

of the sperm-sacs. .... 4

3 h. Clitellum Ijegins behind the twenty-fifth segment. A mus-

. cular gizzard in the seventeenth and eighteenth seg-

ments. (Fam. Lumbricidse). . .24
4«. One or two pairs of prostates open at the male pores, or

near them, at the seventeenth or eighteenth segment,

or at the seventeenth and nineteenth segments. (Fam.

Megascolecidge. with the exception of some scarce

species). ..... 6

4 b. Prostates absent. (Fam. Glossoscolecida; and some

scarce species of Megascolecidse such as Ocnero-
drilus africanus). . . . .14

5 o. One pair of prostates open at the eighteenth segment. (Sul)-

fam. Megascolecinse). .... 6

5 b. One pair of prostates open at the seventeenth segment, or

two pairs open at the seventeentli aiid nineteenth seg-

ments....... 7

6 u. At each setal segment there are eight widely paired setai.

Two pairs of spermatheca3 open in the furrows between

segments 7-8 and 8-9. No gizzard.

Pontodrilus bermudensis bedel, f. typicus

6 h. At each setal segment there are many more than eight

setaj ; they form nearly complete circles rotuid the

body. Four pairs of spermatheca^ open at the inter-

segmental furrows of segments 5-9. A large gizzard.

Prostate with racemose glandular portion.

Pheretima heterochasta (Mich.)

7 «. In each post-clitellar segment six to twelve small sac-

like micronephridia occur. Seta3 all ventral in position.

Two muscular gizzards present. (Sub-fam. Trigas-

trina;, gen. Dichogaster). ... 8

7 h. In each post-clitellar segment there is one pair of large

meganephridia. ..... 9

8(f. One pair of prostate pores at the seventeenth segment.

Dichogaster crawi Eisen ^.--'-'T't^'-'-

•LI BR AR Yj;
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8 b. Two pairs of prostate pores at the seventeenth and nine-

teenth segments, those of each side united by a longi-

tudinal seminal furrow. Dicliogaster bolaui (iU^^c/i.)

9 a. Setae ventrally more or less widely paired, dorsally sepa-

rated. (Esophagus without glandular or other append-

ages. One pair of sperm iducal funnels in the tenth

segment. Two pairs of spermathecal openings at the

furrows between segments 7-8 and 8-9. (Sect. Chilo-
tacea of sub-fam. Acanthodrilinae). . . 10

9 b. Setaj strictly paired. . . . . . 13

10 a. Spermathecas with two diverticula. . .11
10 b. Spermathecse with one diverticulum. . . .12
11 a. Distal part of the penial sette with exception of the outer-

most end ornamented by closely spaced toothed ridges

encircling the seta. . . Chilota warreni i*. s^:*.

11 b. Distal part of the penial setai without distinct orna-

mentation, or with only a few scattered teeth.

C h i 1 o t a t r a g a r d h i 3Iich.

a Penial seta? of two distinctly different kinds, both

of which have a simple distal tip, one of them

ornamented with scattered teeth. Length 80-105

mm., maximum diameter lf-2^ mm. . f . typicus

j3 Penial seta; not distinctly different, both without

ornamentation ; one of them, if not both, ends

distally in two minute claws joined together by a

web-like membrane. Length 130 mm. or more,

maximiTui diameter 3|—i mm. . var major a. var.

12 a. Diverticulum of spermathecse cylindrical, much longer

than the sac-like ampulla. Penial seta; smooth.

Chilota wahlbergi Mich, f . typicus

12 b. Diverticulum of spermatheca; kidney-shaped, without

stalk, much shorter than the ampulla. Penial seta; at

the distal part ornamented with triangular teeth grouped

together in small transverse rows. . Chilota braunsi Mich.

13 a. Prostate poi'e at the seventeenth segment, spermathecal

pore at the tliirteenth segment, both pores unpaired.

Paired copulatory papilla; on the eleventh, thirteenth,

and fifteenth .segments. CEsophagus with paired, com-

pact, ribbon-like pouches ( Sub-fam. E u d r i 1 i n a;)

.

Eudriloides durbanensis Bedd.

13 b. Two pairs of prostate pores at the seventeenth and nine-

teenth segments. Two pairs of spermathecal pores at

the furrows between segments 7-8 and 8-9. (Esopha-
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gus witli a pair of chyle-pouclies in the ninth segment.

No muscular gizzard. (Part of sul^-fam. Ocnero-
drilina;). . Kerria gunningi Mich.

14 a. One pair of spermathecal pores at the furrow between

the eighth and ninth segments. No copulatory wall in

the region of the clitellum. A pair of large chyle-

pouches proceeding from the oesophagus in the hind

part of the ninth segment and stretching fj-eely forward.

(Part of sub-fam. Ocnerodrilinaj).

Ocnerodrilus africanus (Bedd.)

14b. Spermathecal pores more than one pair, either placed

furthei- back than the ninth segment, or three pairs at

the intersegmental furrows of segments 6-9. Copula-

tory walls present in the region of the clitellum. A
large muscular gizzard. Chyle-pouches, if present, in

the ninth segment, not stretching fi'eely forward. (Fam.

Glossoscolecidse). . . . .15
15 (/. Three pairs of spermathecal pores at the intersegmental

furrows of segments 6-9. Seta; at the hinder end of the

body distinctly enlai'ged, not placed in eight regular

longitudinal rows. (Sub-fam. Glossoscolecina?).

Pontoscolex corethrurus {Fr. Midi.)

15 b. Spermathecal pores further back than the ninth segment.

Seta5 at hinder end of the body not distinctly enlarged,

placed in eight regular longitudinal rows. (Sub-fam.

Microchsetina^). . . . 16

16 a. One pair of spermiducai funnels in the tenth segment. . 17

16 b. Two pairs of spermiducai funnels in the tenth and eleventh

segments. . . . . .22
17 o. Copulatory walls extending over the whole length of the

clitellum. viz. over the segments 12-23 or 24.

Microchaetus beddardi Beiih.

17 b. Copulatory walls occupy only apart of the length of the

clitellum, less than half of it. . . . 18

18 a. Copulatory walls occupy more than four segments, viz.

sixteenth to the twenty-second segment. Sexual setae

2"5-3-4 mm. long, nearly straight, distal end of the

shape of a bird's head, distal part with internal annula-

tion and external toothed transverse ridges.

Microchaetus zuluensis Bedd.

ISb. Copulatory walls occupy four segments or less. . , 19

19(1. Copulatory walls occupy the three segments 17-19. . 20
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] 9 b. Copulatory walls are prominent at the two segments

16-17, indistinct at tlie eighteenth segment, hardly

recognisable on the fifteenth segment. Sexual setae

0-76-0-96 mm. long, 30-60 /i broad, slightly bent at the

distal end, flattened like a sabre, ornamented at the

distal end by scattered fine scars.

Microchsetus parvus n. sp.

20 a. Copulatory walls at the flat ventral side of the body, no

lateral projections in their region. Sexual setae 0"6-l"0

mm. long and 32-60 fi thick, bent like an s, provided

with a nodulus distal to the middle, ornamented at the

distal part by very small, irregular, toothed, transverse

ridges arranged in two crossing systems of spirals.

Microchaetus coUetti Bedd.

20 b. Copulatory walls on the medial slope of lateral projections

which occupy segments 17-19 in addition to a part of

16 and 20. Sexual setae without nodules. . . 21

21a. Sexual setae about 0"75 mm. long and 30 /i thick, nearly

straight, bent very slightly only at the distal end, orna-

mented at the distal part by longitudinal scars arranged

in two crossing spiral lines. Microchaetus gracilis M^c/l.

21 i. Sexual setae about I'O mm. long and 40^ thick, nearly

straight, bent very slightly only at the distal end, orna-

mented at the distal part 1)y irregularly scattered

scale-like projections. . Microchaetus iva,vi Mich.

22 a. Setae all ventral in position ; median dorsal distance of

setae equals al)out two-thirds of the whole circumference

of the body. Copulatory walls extend from the nine-

teenth to the twenty-first segment, touching each other

in the median ventral line. Sexual setae O'68-0"75 mm.
long, and at the proximal end about 50 fx thick, quite

straight, no external ornamentation

Microchaetus sulcatus (Kinb.)

a. The median ventral distance Ijetween the inner-

most ventral seta3 diminishes distinctly towards

the copulatory cushions. . f. typicus

(3. The median ventral distance between the inner-

most ventral setae does not distinctly diminish

towards the copiilatory cushions.

var. howickianus n. var.

22 b. Outermost pairs of setse in the lateral middle lines, or

even above them. Median dorsal distance of setae

equals one-half of the whole circumference of the body. 23
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23 a. The median ventral distance between the innei-most

ventral setaj diminishes distinctly towards the copula-

tory walls. Copulatory walls extend from the fifteenth

to the eighteenth segment. Sexnal setae about 2|-3

mm. long, and at the proximal end about 60 fi thick,

distinctly Isent at the thinner proximal end, the re-

maindei" nearly straight except at the distal end. where

it is slightly bent, thickened and broadened to a

breadth of about 80 ju. One of the broad sides convex,

the other hardly convex. Tip rather blunt, or two tips

with a concave edge between them ; external ornamenta-

tion consists of somewhat irregular, rather densely

crowded annulations, the distal borders of which are a

little prominent ; they are scale-like and covered by

dense rows of very minute teeth.

Microchfetus natalensis (Kinb.)

23 b. The median ventral distance between the innermost

ventral seta3 does not diminish distinctly towards the

copulatory walls. Copulatory walls stretch over seg-

ments 16-20, and are prominent laterally. Sexual setae

l'75-2-5 mm. long, and proximally 80-90 ft thick, slightly

bent into the form of an S ; external ornamentation

consists of more or less oblique annulations, the scaly

distal margins of which are irregularly toothed or

pronged. . . Microchsetiis papillatus Benh.

a. Clitellum extends from the tenth to the twenty-

ninth or thirtieth segment. Copiilatory cushions

- indistinct ; distal tip of the sexual setae sharpened

to form a triangular pyi-amid with deeply carved

sides. . . . . f. typicus

j8. Clitellum extends from the twelfth to the twenty-

fourth segment. Distinct copulatory cushions

stretch over segments 17-20. Distal part of sexual

seta; generally end in two thick, short teeth, which

are joined by a web-like membrane nearly as

thick as the teeth. . . var. caementerii >i. -yar.

24 a. Setae strictly paired. Clitellum l)egins at the twenty-

seventh or twenty-eighth segment, and reaches as far

as the thirty-fourth or thirty-fifth. Distinct copula-

tory wall at segments 31-33. Four pairs of sperm-sacs

in segments 9-12. Spermathecae present.

Helodrilus caliginosus (Sav.) f. trapezoides (Dug.)

2-4 b. Setae widely paired. Clitellum extends from the twenty-

sixth to the thirty-second segment. Copulatory walls
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indistinct or absent. Two pairs of sperm-sacs in tlie

eleventh and twelfth segments. No spermathecEe.

Helodrilus constrictus (Rosa)

EXPLANATION OF PLATE XXXII,

Illustrating Professor W. Michaelsen's paper, " The Oligo-

chteta of Natal and Zululand."

Fig. 1.— X 100. Chilota warreni n. sp. Distal end of a penial

seta of the first form.

Fig. 2.— x 100. Chilota warreni n. sp. Distal end of a penial

seta of the second form.

Fig. 3.— X 100. Chilota brannsi Mich. Distal end of a penial

seta.

Fig. 4.— X 1000. Chilota trag^rdhi Mich. var. major n. var.

Distal end of a penial seta.

Fig. 5.— X 100. Chilota tragfirdhi Mich. var. major ?i. var.

Distal half of a penial seta.

Fig. 6.— x 1000. Dichogaster crawi Eisen. Part of a penial

seta.

Fig. 7.— x 30. Dichogaster crawi Eisen. Spermatheca.

Fig. 8.— X 100. Microcha3tiis natalensis (Kinh.). Distal end

of a sexual seta.

Fig. 9.— x 1"5. Microchsetus natalensis {Kinh.). Clitellar

region from the ventral side.

Fig. 10.— X 1000. Microcheetus papillatus Benli. f. typicus.

Distal end of a sexual seta.

Fig. 11.— X llOOO. Microchsetus papillatus jBe/;/;. var. csemen-

terii n. var. Distal end of a sexual seta.

Fig. 12.— x 100. Microchajtus parvus «. s^:). Sexual seta.

Fig. 13.— x 3'5. Microchffitus sulcatus (Kinh.) var. howicki-

anus n. var. Clitellar region from the ventral side.

Fig. 14.— X 3"5. Microchajtus sulcatus (Kinb.) var. howicki-

anus n. var. The clitellar region from the ventral surface of another

individual.

Fig. 15.— x 100. Microchastus sxilcsitws (Kinb.) var. howicki-

anus n. var. Sexual seta.
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On Freshwater Entomostraca from Various
Parts of South Africa.

By

CJ. Stewardsoii Brady, M.D., I.L.D., D.Sc, F.K.S.

With Plates XXXIII—XXXVIII.

The present paper is the result of an examination of a con-

siderable amount of material collected from different places in

South Africa by Dr. E. Warren, Director of the Natal Museum,

and by Mr. James Gibson, of Durban, Natal.

On a visit to the Victoria Falls, Rhodesia, in May, 1908,

Dr. Warren took the opportunity of making a few gatherings

from the still pools in the immediate neighbourhood of the

Falls. The pools were situated on the north bank, about

fifteen yards from the edge of the Zambezi River and a quarter

of a mile above the Falls.

At the end of January, 1908, Dr. Warren took numerous

nettings from cattle pools, vleis and pans in the neighbour-

hood of Mont-aux-Sources, Drakensberg Mountains. These

were taken at various altitudes on the side of the Orange Free

State near to Witzies Hoek. A pan not far from Harrismith

was also examined.

It was desired to ascertain whether the Entomostracan

fauna of the high altitudes of S.E. Africa resembled the

flora in exhibiting a special i-elationship with the fauna of

Australasia, but there appears to be no marked connection.

In January, 1912, several gatherings were made at Port

St. John, Pondoland, in a vlei close to the local prison.

My friend, Mr. James Gibson, has sent to me new species
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of Streptoceplialus and Diaptomiis from a pan near

Mahlabatini, Zululand.

The specimens were mostly preserved in 5 per cent, formalin,

but some of the gatherings had been fixed in hot corrosive

sublimate solution and then placed in alcohol.

The species will be dealt Avitli in systematic order.

OSTRACODA.

Genus Cypris Muller.

Cypris inermis Brady.

Cypris inermis Brady. Proc. Zool. Soc. London. 1904. pp. 121-128.

Found in small pool of clear water formed from the

di-ippings of a spring a quarter of a mile below the rock with

Bushman Paintings, near " Rydal Mount," Witzies Hoek,

Orange Free State (B. Warren).

Genus Cypria Zenl^er.

Cypria castanea Brady.

Cypria castanea Brady. Proc. Zool. Soc. Lond.. 1904. p. 125. PI. VII,

figs. 40-42, PI. YIII, "fig. 43.

Found in drinking-water pool close to " Rydal Mount,"

Witzies Hoek, O.F.S. (E. Warren).

Large shallow pond overgrown with much aquatic vegeta-

tion close to the prison, Port St. John, Pondoland (E.

Warren)

.

Genus Stenocypris G. 0. Sars.

Stenocypris aldabras G. W. Muller.

Stenocypris aldabrse Muller, Die Ostracoden, Voeltzkow Reisser-

gebnisse, p. 288, PL I, figs. 1-18; Brady, Annals of the Natal

Miiseum, vol. i, p. 178, pi. xxxi, figs. 1-6, 1907.

Found in large pond by prison, Port St. John, Pondo-

land (E. Warren).
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Genus Hyalocypris gen. nov.

Shell oblong, compressed, slender and translucent. An-
tennas as in Gyp 1" is. Mandible-palp bears a small 6-setose

branchial plate; mouth, labrum and oesophageal opening

without serratures or teeth ; first maxillar palp complex,

profusely setiferous, and bearing also a large bulb-shaped,

tapering appendage which terminates in a long seta (PI.

XXXIII, fig. 4) ; the feet of the second pair have a very long

terminal claw, and at the distal end of the basal joint a large

spherical vesicle which bears a small lateral denticle.

The marked peculiarities of the mouth-organs, together

with the characteristic vesiculiform appendages of the second

pair of feet, seem to sepai'ate the following species very dis-

tinctly from those of any hitherto described genus.

Hyalocypris africana sp. nov. PL XXXIII, figs. 1-6.

Shell, seen laterally, oblong -ovate (fig. 1), somewhat

narrower in front than behind; greatest height situated in

the middle and equal to about half the length, anterior

extremity evenly rounded, posterior wider and more flattened,

dorsal margin forming a gently arcuate curve, ventral almost

straight ; seen from above (fig. 2) the outline is compressed,

oblong, almost lozenge-shaped, widest in the middle, the

width equal to one-third of the length, tapering to the

extremities, the posterior rather obtuse, anterior more

pointed ; shell very thin and delicate, hyaline, surface smooth,

very finely hairy towards the margins. Length 1*1 mm.
The autennules and antennge are normal in structure, the

fascicle of swimming setse extending well beyond the apices

of the antennal claws ; mandibles stout, mandibular palp short

and stout, the last joint very small ; branchial plate small,

bearing six setas ; first and second pairs of maxillaB as usual

except that the first pair (fig. 4) bear a larger pyriform

marginal plate which ends in a rigid seta; mouth aperture

and oesophagus very feeV)ly developed ; labrum devoid of

serratures, but produced at each side into a stout bifid pro-

cess (fig. 3) ; first pair of feet (fig. 5) bearing an extremely

VOL. 2, PART 4. 31
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long and slender apical claw, and on tlie basal joint a large

spherical vesicle^ which seems to be lined internally with

muscular fibre; caudal rami stout (fig. 6), bearing at the

apex two strong ungues and one short seta ; seta of the dorsal

niargiu situated not far from the terminal claws.

This interesting species occui-red at an elevation of 5000

feet at Witzies Hoek, Orange Free State. About half-a-

dozen specimens were all that could be detected in the

gathering.

(xenus Cyclocypris Brady & Norman.

Cyclocypris castanea ^p. nov. PI. XXXIII, figs. 7-10.

Shell seen laterally subcircular
;

greatest height in the

middle (figs. 7, 8) equal to about four-fifths of the length
;

extremities broadly rounded, dorsal margin boldly arched,

ventral almost straight in the middle ; seen from above

(fig. 9) the shell is broadly ovate, not twice as long as broad,

the lateral maro-ins stronglv convex ; anterior extremity

produced in the middle, which is broadly mucronate

;

posterior not produced, subrotund. Valves of the two sides

unequal; that of the right side deeply incurved ventrally

forming a broad fiange throughout its entire course (fig. 7) ;

margins of the left valve (fig. 8) scarcely at all incurved

except for a short space in the middle of the dorsal and

ventral margins; shell beset sparingly with short hairs;

colour brown. Length 0'57 mm.
Caudal r;imi extremely slender (fig. 10), having two long

apical setie ; seta of the dorsal margin situated almost close to

the terminal setas.

Not more than three or four examples of this species were

obtained in the neighbourhood of the Victoria Falls, Rhodesia.

The species might possibly be assigned to the genus Eury-

cy pris, G. W. Midler; but I think that the characters assigned

to Eury cypris are scarcely sufficient to form a valid generic

separation.
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COPEPODA.

Genus Cyclops Miiller.

Cyclops gibs on i Brady.

Cyclops g-ibsoui Brady, Proc. Zool. Soc. Lond.. 1904. p. 123,

PL VI, figs. 1-10.

Found in small pool near Bushman Paintings, "Rydal

Mount/' Witzies Hoek, O.F.S. (E. Warren). Drinking-water

pool close to '' Rydal Mount " (E. Warren)

.

Genus Attheyella Brady.

Attheyella warreni sp. nov. PI. XXXVI, figs. 1-9.

Female.—Body slender; abdomen (in spirit specimens)

strongly flexed upon the thorax (fig. 1), head well I'ounded in

front ; last abdominal segment produced dorsally into a short,

sharp spine; caudal laminee scarcely longer than broad, dis-

tinct one from the other, the interval distinctly cleft and

destitute of spines or serratures, bearing two terminal setae,

one of them long, the other short
;
posterior angles of the

abdominal segments bearing one or more spine-like setas

(fig. 9). Anterior antenna? (fig. 2) very slender, eight-jointed,

sparingly setiferous, posterior bearing a very small one-jointed

secondary branch. First and second pairs of maxilla? (figs.

3, 4) of the usual form, the hand of the second pair ovate-

oblong, simple. First pair of swimming feet (fig. 5) shorter

than the following pairs, having both branches three-jointed,

the outer branch shorter than the inner ; the outer branches

of the second, third (fig. 6) and fourth (fig. 7) pairs three-

jointed and much longer than the inner branches, which are

obscurely two-jointed, the basal joints very minute ; fifth pair

foliaceous (fig. 8), the basal joint wide, bearing four stout

terminal seta^ and one much longer seta on its outer angle,

apical joint small, subovate, and bearing three terminal setae.

Length 0'6 mm.
This species was taken in fresh water in the neighbourhood

of the Victoria Falls. Only about half-a-dozen specimens

were seen, all of them females.
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Genus Diaptomus Westwood.

Diaptomus pictus sp. nov. PL XXXIY, figs. 1-6.

Female .—Body rather robust. Seen dorsally, the anterior

division is about three times as long as broad, nearly equal in

width throughout, rounded in front, the last segment produced

into two very conspicuous lateral flaps which are doubly

acuminate at the distal angle. Urosome biarticulate," the

anterior (genital) segment dilated basally, distal segment

longer ; caudal rami short, not much longer than broad,

terminal sette stout and strongly plumose. Anterior antennae

short, extending scarcely beyond the posterior extremity of

the cephalothorax. Basal joint of last pair of legs simple,

without any angular prominence ; inner branch simple,

uniarticulate, claviform, slightly shorter than the first joint

of the outer branch, bearing two short apical spines ; terminal

joint of the outer branch stoutly dilated at the base, distally

produced into a long, slightly pectinated spine and bearing

two stout marginal spines.

Length 2*10 mm.
Male.—Body rather shorter and more slender than that

of the female; cephalothorax rounded off behind, without

prominent angles; urosome slender, five-joitited, its second

joint produced ventrally into an acute papilliform process.

Right anterior antenna very tumid in the middle, its outer

margin in front of the swollen portion bearing four strong"

curved spines; the three terminal joints slender and of nearly

equal length, destitute of spines or marginal processes. Fifth

pair of feet very unequal in size ; outer branch of the right

foot much elongated and bearing a long, slender, terminal

claw; inner branch small, simple, biarticulate; foot of the

left side short and stout, its basal joint with a minute papilli-

form prolongation; distal joint bifurcate at the apex, foriiiino-

two unequal curved claws. L-riteral spines of the swimming-

feet finely spinulose in both sexes.

Leng-th of the male 1"90 mm.
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Colour generally pale, but the anterior antennae and caudal

stylets of the male deeply coloured with carmine or rosy

purple. In the living condition this coloration is much more
extensive, and is more or less evident in both sexes.

The species was taken by Mr. J. Gibson in a pan on the

summit of the Inkenjeni Mountain near the Mahlabatini

Magistracy, Zululand.

Diaptomus fuscatus, sp. nov. PL XXXIV, tigs. 7-10;

PL XXXV, fig. 1.

Female.—Body robust ; seen dorsally, the anterior portion

is more than twice as long as broad, broadly rounded in

front; the posterior segment truncated, produced laterally

into two sharply acuminate angles; urosome three-jointed,

genital segment somewhat dilated, last segment and caudal

rami very short and nearly equal in length, terminal set^

very feebly plumose. Anterior antennee extending when
reflexed beyond the posterior extremity of the cephalothorax.

Basal joint of the fifth pair of legs simply quadrate; inner

branch simple, uniarticulate, digitiform, bearing a single

terminal seta and one or two minute hairs; distal joint of the

outer branch stout, awl-shaped, sharply pointed; the distal

half of its inner margin finely pectinated, a single stout seta

attached iiear the middle of its outer surface.

Length 1'95 mm. Colour deep brown.

Male.—Anterior antenna bearing a very strong awl-shaped

spine immediately in front of the tumid part of the limb, and

two very small spines on the preceding joints; the ante-

penultimate joint exserted at its distal end into a long,

slightly curved, projected extremity, as long as the penulti-

mate joint. Last pair of feet (fig. 9) extremel}^ asymmetrical;

basal joint of the right foot bearing a minute papilliform

process at the end of its inner edge; tei-minal joint shorter,

subquadrate, with a long and slender, flexuous claw and a

shorter spine at its outer angle; the foot of the left side is

about as long as the first joint of the right foot, simple, club-

shaped, tapered to the distal end, which is slightly flexed and
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constricted. The lateral spines of the outer branches of the

swimming feet are perfectly smooth, without spinules or

denticles.

The only available specimens of the male of this species

were imperfectly preserved. It approaches rather closely

to some of those described by Professor Sars from the

Tanganyika expedition, notably to D. simplex and D.

cunningtoni.
Tlie specimens here referred to Avere taken by Dr. Warren

at Equeefa, Natal.

Diaptomus masculus, sp. n. PI. XXXV, figs. 2-6.

Female.—Body moderately stout. Seen dorsally, the

anterior division is of nearly equal width throughout; the

head somewhat narrowed and evenly rounded off; posterior

segment truncated, its lateral angles not much produced;

urosome four-jointed, the second joint much the longest

;

caudal lamina scarcely longer than broad, about equal in

length to each of the two preceding joints ; terminal set»

slender, not basally dilated, very feebly plumose; anterior

antennae reaching when reflexed to the middle of the urosome.

Basal joint of the last pair of legs simple ; inner branch

claviform, simple, uniarticulate, with two short apical hairs;

first joint of the outer branch rather exceeding the inner

branch in length; second joint produced distally into a slender

spine which is marginally pectinated beyond the middle ; to

its basal portion is attached a small spine with a papilliform

base, which may perhaps be considered as a rudimentary third

joint. The lateral spines of the swimming feet are minutely

spinulose.

Length about 2"10 mm. ; of male 1-4 mm. Colour reddish-

brown.

Male.—Body of the adult very slender, about two-thirds

as long as that of the female, narrowly rounded in front,

somewhat narrowed and subtruncate behind, rounded off

laterally; urosome slender, five-jointed; caudal laminee short,
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about as broad as long. The anterior antennae are very

markedly constricted, not only at the hinge-joint, but likewise

between the penultimate and antepenultimate joints; there is

no spinous prolongation of either of these joints, but the

terminal joint has a small digitiform process at its apex.

This is remarkable among the African species of Diapto-

mida3 in respect of the great disparity in size between the

two sexes, in the non-reduction of the number of joints in

the female urosome, and, lastly, in the rather peculiar form of

the distal portion of the male anterior antenna.

The species occurred plentifully in a gathering made by
Dr. Warren in a ''pond between Witzies Hoek and Harrismith,

ten miles from Harrismith, February 10th, 1908."

Genus Paradiaptomus G. 0. 8ars}

{= Beoteas Loven- = Lovenula 8chmeil^).

The generic name Protodiap tomus was proposed by

Professor Sars in 1895 to receive a South African species

described by him (P. lamellatus). This species was

evidently congeneric with and very closely allied to that

previously described by Loven as Broteas falcifer. Loven's

generic term Broteas had been already used by C. L. Koch

for a genus of Ai^achnida (1839). The name Para-

diaptomus given by Sars must therefore be adopted, if the

species is to be considered generically distinct. Lovenula,

as proposed by Schmeil, is of later date. It would seem,

however, that Professor Sars has himself doubted the

expediency of a separate name, inasmuch as he includes

under Diaptomus the five species described by him in his

report on the 'Copepoda of the Third Tanganyika Expedition.'

These seem to be in no respect generically diiferent from

Paradiaptomus.

1 Sars. G. O., ' On some South African Entoniostraca,' 1895.

- Loven. L.. ' Fyra nya aster af Sotvattens-Crustaceer irkw Sodva

Afrika.' 1S46.

3 Schmeil. O.. 'Das Tierreich, Copepoder, 1 Gymnoplea." 1898.
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Paradiaptomiis falcifer {Loven). PI. XXXV^ figs. 7-10.

This interesting species originally described and figured by

Loven (loc. cit.) has been recently found by Dr. Warren,

who has kindly sent me specimens which were taken in a

" pond between Witzies Hoek and Harrisniith." Dr. Warren
describes the colouring of these specimens as being—" the

body milky white, the antennee deep purple, the furcae bright

red round the base and purple terminally, the setse purple."

I give drawings of some of the characteristic parts— in all

respects similar to those of Loven and to those of more recent

authors.

PHYLLOPODA.

Genus Ceriodaphnia Dana.

Ceriodaphnia natalis Brady.

Ceriodaphnia natalis Brady, Annals of the Natal Mnseum, vol. i,

p. 180. Pi. XXXII, figs. 3-7, 1907.

Found in drinking-water pool close to " Rydal Mount,"

Witzies Hoek, Orange Free State (E. Warren).

Genus Leydigia Kurz.

Leydigia quadridentata sp. nov. PI. XXXVI, fig. 10.

This species, of which three individuals only were found,

has little to distinguish it from other members of the genus

excepting the presence of four minute but very distinct teeth

on the posterior margin of the valves. The valves are faintly

striated, and the caudal lamina? have the spinous armature

which is characteristic of the genus. The length is 0'5 mm.
Obtained near to Victoria Falls (E. Warren).

Genus Camptocercds Baird.

Camptocercus aloniceps Ekmau.. PI. XXXVIII, fig. 1

.

Camptocercus aloniceps Ehvian, Cladoceren aus Patagonien

gesammelt von der schwedisclien Expedition nacli Patagonien,

1899. Zool. Jahrb., 1900.
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Three specimens found in a gathering from near Victoria

Falls are indistinguishable from a Patagonian species des-

cribed by Dr. Ekman, the only apparent difference consisting

in the want of marginal cilia in the case of the African

specimens. Length of the African specimens 0'85 mm., of the

Patagonian specimens 0'75 mm.
•

Genus Eulimnadia Packard.

Eulimnadia victoria s'p. nov. PI. XXXVII, iigs. 1-7.

Females.—The shell seen laterally is almost circular,

diameter 4*5 mm. (fig. 1), very thin and membranous,

colourless and translucent, marked with three or four con-

centric lines of gi'owth, and, seen with a high microscopic

power, very minutely and closely i-eticulated (fig. 7); seen

dorsally the outline is ovate, widest in the middle (fig. 2),

twice as long as broad, extremities broadly rounded. The

front of the head is broadly rounded and is sharply denti-

culated, the antennules (fig. 3) long and filiform, jointed in

the middle, slightly dilated at the extremities which bear a

few fine, sensory (?) hairs; antennae (fig. 4) strongly developed,

biramose, basal portion very stout, indistinctly jointed and

bearing several setiferous processes; branches seven-jointed,

each joint bearing a strong spine and one or more long setas

;

the last joint has also four apical setse. Mandibles (fig. 5)

stout, deeply pigmented, the apices rounded and beset with

numerous minute setae ; caudal laminge (fig. 6) bearing a series

of about eight curved denticulated spines of gradually

increasing lengths, the two distal pairs extremely long and

slender; in front of these spines arises a pair of very long

setge, and in front of these again a series of about six short

digitiform processes, each of which is profusely fringed with

long seta3.

The genus, as defined by Packard, differs from Limnadia
chiefly in the shape of the shell (which is in Eulimnadia
narrower in lateral view), in the smaller number of lines
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of growth, and in the greater number of feet, which in

Eulimnadia number eighteen pairs. In the shape of the

shell, however, the present species departs conspicuously

from the type, to which in other respects it seems to

conform closely.

Several specimens were collected in the neighbourhood of

the Victoria Falls— all of them females.

Genus Streptocephalus Baird.

Streptocephalus propinquus sj). nov. PI. XXXVIII,
figs. 2-6.

Female (fig. 5).—Length to the end of the caudal rami

about 8'5 mm., the posterior (tail) division of the body rather

longer than the anterior. Head rounded in front and bearing

the antennules, antennae, a pair of deeply coloured eyes and an

inconspicuous central ocellus. Behind the head is a cervical

region containing the mouth-organs, mandibular hump, and

behind these the shell-glands. Following these are eleven

segments of the mesosome, each bearing a pair of branchial

legs. The genital region consists of two imperfectly separated

segments, from which arise the two ovigerous pouches. The

tail consists of seven well-defined segments, and ends in two

stout caudal prolongations which are plumosely fringed with

stout setae.

The antennules (fig. 6 h) are simple, very slender and

inarticulate; the antennae (fig. 6c) are simple, foliaceous and

finely hispid ; the ocellus (fig. 6 a) is small, faintly rubescent
;

the eyes (fig. 6 d) are very large, clavate in outline, composed

of numerous small lenses, jet-black at their circumference and

covered with a transparent, hyaline cornea ; the mandibular

hump forms a conspicuous bulbous prominence just behind

the eye (fig. 6 e), and behind this, again, is the sphenoidal

shell-gland (fig. 6/). The first and last pairs of feet are

somewhat smaller and of rather different structure from the

rest; the marsupial pouch is about as long as two conjoined

tail-segments and is slightly bifid at the apex.
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Male.—The male (fig. 2) is somewhat smaller than the

female, but except in the structure of the antennae does not

present any very marked differences. The antennas, however,

are very strongly geniculated (fig. 3), stout and muscular, and

about one-fourth as long as the animal itself, not distinctly

jointed ; the anterior margin of the median portion produced

so as to form a very large and wide three-spined lamina ; the

apical portion strongly angulated and terminating in a tapering,

finger-like extremity. Segments of the tail marked by dis-

tinctly prominent ridges at their lines of contact ; caudal

stylets knotted in appearance, indistinctly divided into

numerous short joints and fringed with long, delicate cilia

(fig. 4).

Several specimens of both sexes were taken by Mr. (libson

in a pan on the summit of the Inkenjeni Mountain near the

Mahlabatini Magistracy, Zululand; but no ovigerous females

were seen, and it seems extremely doubtful if any of the speci-

mens, either male or female, were really mature.

The most nearly allied of described species appears to be

Streptocephalus papillatus Q. 0. Bars}

EXPLANATION OF PLATES XXXIII-XXXVIII,

Illustrating Dr. G. S. Brady's paper " On Fresh-water

Entomostraca from various parts of South Africa."

PLATE XXXIII.

Hyalocypris africana g. e. sp. n.

Fig. 1.— X 4U. Shell seen from light side.

Fig. 2.— x 40. Shell seen from above.

Fig. 3.— X 210. Labrum and mouth-aperture.

Fig. 4.— X 210. Maxilla of first pair.

Fig. 5.— x 120. Foot of first pair.

Fig. 6.— x 120. Caudal ramus.

' Sars, G. O., " On Two Apparently New Phyllopoda from South

Africa," ' Arch, f . Math. og. Naturv.,' Bd. xxvii, Nr. 4, 1905.
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Cyclocypris castaiiea sp. n.

Fig. 7.— x 84. Right valve seen from inside.

Fig. 8.— x 84. Left valve seen from inside.

Fig. 9.— x 84. Shell seen from above.

Fig. 10.— X 210. Caudal ramus.

PLATE XXXIV.

Diaptomus pictus sj). n.

Female.

Fig, 1.— X 40. Dorsal view.

Fig. 2.— x 40. Last thoracic segment and urosome seen laterally.

Fig. 3.- X 140. Foot of fifth pair.

Male.

Fig. 4.— x 40. Urosome and last thoracic segment seen laterally.

Fig. 5.— x 84. Right anterior antenna.

Fig. 6.— X 84. Fifth pair of feet.

Diaptomus fuscatus sp. n.

Male.

Fig. 7.— x 50. Urosome seen laterally.

Fig. 8.— x 100. Anterior antenna.

Fig. 9.— X 84. Fifth pair of feet.

Female.

Fig. 10.— X 140. Foot of fifth pair.

PLATE XXXY.

Diaptomus fuscatus sp. 7i.

Fig. 1.— X 50. Female. Dorsal view.

Diaptomus masculus sp. n.

Female.

Fig. 2.— x 53. Dorsal view.

Fig. 3.— x 140. Foot of fifth pair.

Male.

Fig. 4.— x 53. Dorsal view.

Fig. 5.— x 140. Distal joints of i-ight anterior antenna.

Fig. 6.— X 140. Fifth pair of feet.
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Paradiaptomiis falcifev (Loven).

Female.

Fig. 7.— x 14. Dorsal view.

Fig. 8.— x 33. Foot of fifth pair.

Male.

Fig. 9.— x 30. Anterior antenna.

Fig. 10.— X 33. Fifth pair of feet.

PLATE XXXYI.

Attheyella warreni .«2i. v.

Female.

Fig. 1.— X 1-iO. Seen from left side.

Fig. 2.— x 210. Anterior antenna.

Fig. 3.— x 440. Anterior foot-jaw.

Fig. 4.— x 440. Posterior foot-jaw.

Fig. 5.— X 210. Foot of first pair.

Fig. 6.— X 210. Foot of third pair.

Fig. 7.— X 210. Foot of fourth pair.

Fig. 8.— x 210. Foot of fifth pair.

Fig. 9.— x 210. Posterior segments of abdomen.

Leydigia qnadridentata sj9. n.

Fig. 10.— X 100. Female seen from right side.

PLATE XXXYII.

Enlimnadia victoriae sp. ii.

Female.

Fig. 1.— X 19. Seen from right side.

Fig. 2.— X 19. Shell seen from behind.

Fig. 3.— x 63. Antennnles and front of head.

Fig. 4.— x 63. One of the antennae.

Fig. 5.— X 63. Apical portion of mandible.

Fig. 6.— x 63. Post-abdomen with caudal lamiuse.

Fig. 7.— X 158. Portion of shell showing minnte strnctnre.
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PLATE XXXVIII.

Camptocercus aloniceps Ekma7i.

Fig. 1.— X 84. Female seen from right side.

Streptocephalns propinquns sp. n.

Male.

Fig. 2.— x 16. View from left side.

Fig. 3.— x 40. Left antenna.

Fig. 4.— x 55. Portion of plnmose tail-set?.

Female.

Fig. 5.— x 16. View from left side

Fig. 6.— x 40. Mouth organs.

a. ocelhis.

h. antennule.

f. antenna.

d. eye.

e. mandil)ular bnlh.

f. shell-gland.
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Description of Heleophryne natalensis, a
New Batrachian from Natal; and Notes on
Several South African Batracliians and
Reptiles.

By

John Hewitt, B.A.Caiiib.,

Director of the Albany Museum, Grahamstown.

With Plate XXXIX.

On October 22nd, 1912, the Rev. Father P. Boneberg, of

Mariannhill Monastery, Pinetown, discovered some remark-

able tadpoles at Krantzkloof, Natal, some of which he pre-

served alive until, about a month afterwards, one of them had

become a moderate-sized frog. This he forwarded to me as a

species of Heleophryne.
On comparing with typical specimens of H. regis Hewitt

from Knysna I believe it to be a very distinct species, for

which I propose the name of Heleophryne natalensis.

This is the second new species of frog discovered in Natal

by Fr. Boneberg within the last year; his first discovery,

Natalobatrachus bonebergi Hewitt and Methuen,^ repre-

senting a hitherto undescribed genus.

It is worthy of remark that these two Natal frogs, though

members of different families, share a peculiarity not found

in any other S. African frog, viz. the possession of triangular

or sub-triangular discs at the tips of the fingers.

The present record is interesting as it considerably extends

the known range of this isolated genus, which is the only

Cystignathid known to occur in Africa, and hitherto has

^ Hewitt, J., and Methuen, P. A., 'Trans. Roy. Soc. South Africa,'

vol. iii, p. 107. pi. vii, 1912.
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been recorded only from Knysna and the Stellenbosch

neighbourhood.

It may be added that eighteen months ago I ventured to

predict that " the genus will be found to occur in the forest

region of the whole coastal strip of Cape Province at least."^

The Rev. Fr. Boneberg has kindly supplied rae with the

following interesting notes on his discovery of these tadpoles,

which are characterised by possessing a well-developed oral

sucker

:

"Five specimens were taken at an altitude of 1500 feet in a

tributary of the Krantz Kloof River on October 22nd, 1912;

three of them were without legs, the other two had each four

legs.

" In life they are greyish, becoming darker on the back,

where, however, there are some small pale dots; on the sides

of the body, and especially of the tail, are some large rust-

coloured spots, which in older specimens become almost

golden, particularly round the head; the legs are marked

with distinct blackish cross-bands.

" They were found only in one spot, a pool of little depth and

small dimensions ; the tributary floAvs through virgin forest

along a valley of the Krantz Kloof, and has in its course several

falls and cascades, the bed of the stream being largely covered

with boulders. The tadpoles were observed hanging on rocks

beneath the water, others being at the bottom of the river

;

when disturbed they hid under the rocks.

" One of the four-legged specimens was kept alive in a glass

jar ; in about ten days the whole tail was absorbed and the

little frog began to take flies.

"More examples were secured on November 11th, but no

adult frogs could be found though they were searched for.

The tadpoles were seen hanging on rocks as before, and they

appeared to prefer the neighbourhood of running water. The

food probably consists chiefly of the lower forms of plant-life

found growing on the submerged rocks. Most of the speci-

mens taken on this occasion died during the journey to

' Hewitt, J., 'Annals of the Transvaal Musenm," vol. iii, p. 33, 1911.
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Mariannhill, and the survivors did not thrive in the confine-

ment of a glass jar. They could attach themselves so firmly

to the glass by means of their oral sucker that it was most

difficult to remove them."

With the material at hand, which consists of only one young

frog and several tadpoles, it is not possible to give as complete

a diagnosis of the species as is desired ; but there are certain

well-marked differences between this species and H. regis

Heu'itO

Heleophryne natalensis .s-p. n.

Young Frog.—Ventral surface is smooth, while in regis it

is granular.

The tibio-tarsal articulation of the adpressed hind limb

reaches the eye, while in regis it reaches the tip of the

snout, or between the eye and the tip of the snout.

The fourth finger is considerably longer than the second,

the latter not extending as far as the last phalangeal articula-

tion of the fourth finger, while in regis the fourth finger is

only a little longer than the second, which extends a little

beyond the last phalangeal articulation of the fourth finger.

The discs at the tips of the fingers are a little smaller than

those of regis.

Tympanum is hidden in a strong sigmoidly curved fold

passing from the eye to the shoulder.

Fingers free. Toes a trifle more than half webbed.

A light streak occurs between the eyes, bordered behind by

a black band ; the back has numerous rounded, blackish spots

with white centres ; upper lip on its anterior half bears whitish

spots more or less vertically arranged; two or three white

spots are present at the angle of the jaw ; limbs have indis-

tinct dark cross-bars ; belly is pale in the centre, throat and

under surface of limbs are dark.

Total length from snout to vent 32 mm., but the species

probably reaches a much greater size.

* Hewitt, J., 'Annals of the Transvaal Museum,' vol. ii, j). 45

:

description of H. regis.

VOL. 2, PART 4. 32

3uj LIBRAE vr
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The type is in the Museum of the Monastery at Mai-iann-

hill.

The chai'acters which separate this species from H. regis

will also serve to distinguish it from H. pur colli 8clater}

I may here mention that the specific validity of regis is not

absohitely certain; H. purcelli, on which the genus was

founded by Mr. W. L. Sclater, is expressly stated both in the

generic and specific descriptions to have the toes completely

webbedj yet in the figure accompanying the descriptioi"! the

toes are not thus represented, being apparently about three-

fourths webbed; in regis they are scarcely more than half

webbed.

Tadpole.—The most striking feature of the tadpole is the

presence of a large circular oral disc ventrally situated

;

this is strongly suctorial in function. In a specimen in

which the hind-limbs are just commencing to push through

the skin this disc is 10 mm. in diameter.

The mouth itself is widely open and subquadrangular in

shape. The upper half of the beak is absent ; the lower half

is black but not strongly developed. The labial teeth are

disposed in a single row in each series ; there are four upper

continuous series, the two outer of which are weakly developed;

the first lower series next to the beak is narrowly interrupted

in the middle, but all the others are continuous, four strongly

developed rows being followed by ten more weakly developed

series. The lips are entirely bordered with small fleshy

papilla3.

The nostril is nearer to the eye than to the end of the snout,

which is large, broad and rounded. The spiracle is sinistral,

directed backwards and slightly upwards, its opening being

nearer to the vent than to the tip of the snout. The vent

seems to be median ; this cannot be positively aifirmed owing

to the appearance of hind-limbs in the specimen.

The tail is fairly long and obtusely pointed ; its crests are

' Sclater, W. L., 'Annals of tlie South African Museum,' vol. i,

p. 111.
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not very well developed, neither of them at this stage extending

as far forwards as the vent. In older specimens a feebly

developed adipose extension of the dorsal crest reaches

anreriorly to a point just above the vent. The caudal crests

are without a pigmentary network, but the upper one has a

few black lines ; the end of the tail is blackish, but elsewhere

it is not strongly pigmented.

Measurements : from tip of snout to vent, 27 mm, ; from

vent to tip of tail, 33 mm.
;
greatest depth of tail, including

crests, 9 mm.
At a very late stage of the metamorphosis, when both fore-

and hind-limbs are well developed, the oral disc is still large

and conspicuous though the teeth series are absent.

No such tadpole as that just described has hitherto been

recorded from South Africa. The sucker-like oral disc has

long been known to occur in tadpoles of Kanids inhabiting

the mountain streams of Borneo, Java and Burma ; but in

most cases the greater part of the disc seems to be derived

from the sub-buccal adhesive organ of the young larva, which

is evidently not the case in Heleophryne. The caudal

crests in those tadpoles, as in Heleophryne, are only slightly

developed anteriorly.

ANURA.

Megalixalus fornasinii Bianc.

Megalixaliis fornasinii Bianc; Bonlenger, Brit. Miis. Cat. Batr.

Sal., p. 130. 1882.

With this species I now include M. spinif rons Cope. A
single specimen taken by Fr. Boneberg at Mariannhill in May,

1911, has no trace of tubercles dorsally; but along the pale

dorso-lateral bands there are some dark spots which possibly

represent the tubercles of other specimens. The Natal

Museum has an example from Knysna in which the tubercles

of the dorsal surface are sparsely scattered and not con-

centrated on the snout.
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Hemisns marmoratuin Pet.

Hemisus marmoratiim Pet.; Boulenger, Brit. Mus. Cat. Batr. Sal.,

p. 178. 1882.

Taken at Tsessebe Siding, Francistown (E. C. Wilmot) ; the

first record of this species from S. Africa.

Rana natalensis Smith.

Rana natalensis Smith ; Boulenger, Brit. Mus. Cat. Batr. Sal.,

p. 30. 1882.

Taken at Pirie, November, 1912 (Miss F. Ross) ; the most

western record for this species.

OPHIDIA.

Calamelaps polylepis Boc.

Calamelaps polylepis Boc; Boulenger. Brit. Mus. Cat. Snakes,

III, p. 246. 1896.

? Calamelaps warreni Boul. ; Annals Natal Mus.. I, p. 234. 1908.

This species has not previously been recorded as such from

S. Africa. It was first known to me from Hectorspruit (F.

Streeter), the specimen having 194 ventrals ; more recently

Mr. Gr. Arnold, of the Rhodesia Museum, sent me the speci-

men from Empandene (Rev. J. O'Neil), which was recorded by

Mr. Chubbi under the name of C. concolor ^m?^/i, but which

now proves to be a very fine example of C. polylepis, having

twenty-one rows of body scales, 200 ventral scales and a total

length of 690 mm. A year ago I recorded C. warreni Boul.

from Empandene, basing the determination on a specimen only

350 mm. long and having nineteen rows of body-scales and 172

ventrals- ; this in all probability is merely the young of the

same species as the foi-mer specimen. Now, the type of C

.

warreni is recorded as only 235 mm. long, and is almost

certainly a very young specimen. Judging from his recently

published key to the S. African Ophidia, Mr. Boulenger^ is

1 Chubb, E. C. ' Annual Report Rhodesia Museum,' 1909.

2 Hewitt, J., ' Records Albany Museum,' ii, p. 276.

^ Boulenger, G. A., ' Ann. S. African Mus.,' v, p. 516.



DESCRIPTION OP HELEOPHRYNP] NATALENSIS. 481

satisfied that the chief distinguishing feature of C. warreni
is the nineteen rows of body-scales and a comparatively small

number of ventrals (161-174) ; but if these are, as I believe,

merely juvenile characters, C. warreni will probably have

to be dropped. Apart from these characters the only claim

to specific distinction that can be accorded thereto lies in the

fact that the second upper labial is in contact with the pre-

ocular, whereas in polylepis the second upper labial is in

contact with the nasal ; it is hardl}' likely that these characters

will prove to be of specific value.

Aniplorhinus nototasnia Giinth.

Amplorliinns notota^nia Gnntli. ; Boulenger, Brit. Mus. Cat.

Snakes, iii, p. 125. 1896.

The Rhodesia Museum has this species from Matetsi (a

locality between Bulawayo and V^ictoria Falls) ; not previously

recorded from S. Africa.

Ps amm op his j alias Peracca.

Psammopliis jallse Peracca; Boll. Mus. Torin., no. 255. 1896.

The Rhodesia Museum has this species from Springvale

near the Matoppos. Peracca's original description and figure

do not clearly indicate the position of this species within its

genus, and Mr. Boulenger in his key ranges it next to

crucifer, to v/hich it is not closely allied; it really belongs

to the fur cat us and notostictus section with regard to

the nasal character, and, indeed, it may have to be regarded

only as a 15-scaled variety of furcatus.^

The colour characters of the specimen are as follows : in

the mid-dorsal region a broad, brown, longitudinal band with

dark brown margin, then on each side a thin yellow streak

half a scale thick, below which comes a reddish-broAvn band

2-2| scales thick, the ventral surface and the lower half

of the outermost row of scales being pale yellow.

' Hewitt, J., ' Records of the Albany Museum," ii, p. 275.
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LACERTILIA.

Eremias bur c belli Smith.

Eremias burchelli Smith; Bonlenger, Brit. Mus. Cat. Lizards, iii,

p. 95. 1887.

Maclear (Miss F. Ross) : the most eastern record known.

Apparently it may occur in the same locality as its near ally,

E. cap en sis, for the late Mr. P. D. Morris sent me both

species from Victoria West, where cap en sis is common.

Ichnotropis capensis Smith.

Iclinotropis capensis Smith ; Bonlenger, Brit. Mns. Cat. Lizards,

iii, p. 78. 1887.

Mariannhill (Fr. P. Boneberg) : the first record of this

species from Natal.

I. longipes .Brt^t/.^ seems tomeonlya variety of capensis,

and in all probability the two forms will be found to merge

completely. According to Mr. Boulenger's key, longipes may

be distinguished by the greater length of the hind-limb, which,

when adpressed to the body, reaches as far as the ear or beyond;

this seems to hold good for the males; but in female examples

from Marandellas, which is near the type locality of longipes,

the adpressed hind-limb only reaches to the axil. In any case

the name longipes, even as a variety, is probably inadmis-

sible, seeing that this form was apparently the one described

by Peters- under the name of I. macrolepidota. It is

clearly stated in the description that the claw of the fourtli

toe reaches up to the ear opening. In the British Museum

Catalogue, macrolepidota was reduced to a synonym of

capensis,

Mabuia occi den talis Peters.

Ma hnia occidentalisPe^ers ,- Bonlenger, Brit. Mns. Cat. Lizards, iii,

p. 200. 1887.

Beaufort West (P. Whaits) : the most eastern record in

Cape Colony.

1 Bonlenger, G. A., Proc. Zool. Soc, 1902. II. p. 17.

' Peters, W. C. H., ' Reise nacli Mossambiqne," iii, j). 46, 1882.
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Pachydactylus punctatus Peters.

Pachydactylus punctatus Peters; Boulenger, Brit. Mus. Cat.

Lizards, i, p. 206. 1885.

So many species of the punctatus-ocellatus section of

Pachydactylus have been described within recent years

that it is highly desirable to have better knowledge of the

characters of punctatus itself. A series from Serowe
presents the following characters.

Head rather depressed but not strongly so. Mr. Bou-
lenger,^ who identifies the Serowe species as punctatus,
places that species in the group characterised by " head very

convex." Snout rather long, about If as long as the eye, the

scales thereon several times as large as those on the back of

the head ; naso-rostrals in contact ; rostral 1 .^- to 2 times

broader than deep, not entering the nostril ; seven, rarely

eight, upper labials, and six, rarely seven, lower labials, the

first upper labial only very slightly separated from the nostril
;

ventral body-scales somewhat larger than the dorsal ; ear

opening rounded ; four subdigital lamellee ; brownish above,

with small dark spots and vermiculations.

P. pardus Sternf.j" from Warmbad, G.S.W.A., is said to

agree with purcelli in respect to the rostral, which is twice

as broad as deep and bounds the nostril, but differs in the

rounded ear opening and the longer snout, which is 1^ times

the diameter of the eye; it differs from serval in the larger

eye and broader rostral; in serval this scute is a little broader

than deep and does not enter the nostril.

' Boulenger, G. A., ' Ann. S. African Mus./ v, p. 463.

' Sternf, • Mit. a. d. Zool. Mus. Berlin," 1911, p. 398.
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EXPLANATION OF PLATE XXXIX,

Illustrating Mr. John Hewitt's paper, " Description of Heleo-

phryne natalensis, a NeAv Batrachian from Natal

;

and Notes on Several South African Batrachians and

Reptiles."

Fig. 1.— X 2. Heleopliryne natalensis sp. w. Youngfrog.-

A. Ventral view, smooth surface.

B. Dorsal view ; e. eye ; n. nostril ; s. /. sigmoidly curved fold

hiding tympanum.

Fig. 2.— x IS. Heleoijhryne regis Hewitt. Ventral view,

granulated surface.

Fig. 3.— X 8. Heleophryne natalensis. Ventral view of distal

end of third finger.

Fig. 4.— x 6. H. regis. Ventral view of distal end of third finger.

Fig. 5.— x 2. H. natalensis. Side view of tadpole; cZ. cloacal

aperture ; e. eye ; mt. myotomes of tail ; h. nostril ; o. d. oral sucker

;

sp. spiracle.

Fig. 6.— x 2. H. natalensis. Dorsal view of front portion of"

tadpole.

Fig. 7.— X 4. H. natalensis. Oral sucker of tadpole viewed

venti'ally ; b. Ijeak ; I. labial rows of teeth ; m. month ; m. p. marginal

papillge ; sk. f. skin-fold projecting downwai-ds within the oral cavity.
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Hewitt $L Green del. J. GreeTv lith..

HELEOPHRYNE NATALENSIS sp.n. Figs. 1, 3, 5 - 7.

H.REGIS Hewitt, Ei6s. 2,4.
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Introduction,

In the year 1912 the author^ wrote a general account of

the vegetation of Natal, and that paper is introductory to the

' Bews, J. W., " "fhe Vegetation of Natal," ' Annals of the Natal

Museum,' vol. ii, p. 253, 1912.
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present one, in which a more detailed oecological survey of

this Province is commenced.

In the first part of the former paper the various factors

that influence plant life in Natal—geological structure,

soil conditions, rainfall, mists, temperature, light, winds,

fire, and animals—were described and discussed. Even in

the comparatively small area especially dealt with in the

present paper most of the types of plant formation deter-

mined by these factors are found. In a general paper which

deals with the vegetation of a whole country, most attention

is naturally paid to the climatic factors, but when a detailed

analysis of the various plant associations in a limited area is

the object in view, the edaphic factors are of most importance.

Consequently in this paper more attention has been paid to

the latter. At the same time it is well to keep in mind how
greatly the edaphic factors are themselves influenced by tlie

climatic factors, and nowhere can this be better seen than in

Natal.

The new industry of wattle growing has of late years led

to very extensive interference with the natural vegetation.

Stock farmers are also finding that certain foreign grasses

are very well suited to conditions in Natal, remaining green

and succulent when the natural veld grasses are dry and

withered. It is extremely probable that in a few years com-

paratively little of the original veld will be left. It is there-

fore all the more important that an oecological survey should

be completed with as little delay as possible. The area

described in this paper is representative of the large midland

section of Natal. The writer hopes in the near future to

survey the coast belt, and the mountainous region of the

Drakensberg.

The aspects of plant oecology that constitute a prominent

feature of the work of H. C. Cowles and F. E. Clements in

America, and C. B. Crampton in Scotland, namely the stud}-

of the influence of topography and physiography on the

vegetation, have influenced to a certain extent the direction

which the present work has taken. The conception of
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stability and instability in the habitats, and in the plant

formations, has been found useful for obtaining a broad

grasp of the essential features of the vegetation in any

defined area.

At first the grass associations of the veld, varying and

changing as they sometimes do every few yards, appeared

hopelessly confusing. Nevertheless, where definite plant

associations were found to cover an area of any size, and

the conditions were carefully examined, it was always found

that they were more or less uniform over that area, and this

uniformity was the result of a comparatively stable topo-

graphy. Also, where great variation in the plant associations

occurred, it was always seen that there was an equally great

variation in the soil conditions, brought about by the fact

that soil transportation and denudation were going on Avith

greater rapidity. To put it briefly, the more definite types of

plant formation occupy the geologically stable and more or

less even ground, while the more variable types are found on

the broken ground. It is therefore possible to distinguish in

the veld formation (using the nomenclature adopted by the

oecologists mentioned above) a subformation of relative

stability—in natural veld it mostly consists of a single, almost

pure association of Anthistiria imberbis—and a subforma-

tion of relative instability made up of a variety of associations.

It is well to keep in mind, however, the fact that these terms

are purely relative. In Natal, where surface changes are

proceeding everywhere with extreme rapidity, what has been

called stable formation might be regarded as unstable if com-

pared with similar formations in other countries.

It must, of course, be admitted that though these terms are

useful for stating certain facts in a concise form, yet as far

as real explanation goes they do not take us very far. Geol-

ogical changes only lead to alterations in the vegetation in so

far as they change the physical and chemical characters of

the soil, or the environment of the plant as a whole. Further

advance in the study of plant oecology is only likely to be

made as a fuller knowledg-e of the environmental factors

—
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and ill particular of the physical properties of the soil—is

gained, together with an experimental knowledge of the

reaction of plants to these factors.

The writer has been fortunate in being stationed in a

country where no previous oecological work has been done,

and where the extremely varied natural conditions have led

to an equally varied vegetation. Though there is in Natal

abundance of opportunity for oecological work, yet there are

many corresponding difficulties. The only available sys-

tematic work dealing with the flora in Natal is the ' Flora

Capensis,' which is not yet completed, and the earlier parts

dealing with the natural orders Ranunculacege-Cam-
panulacese were published by Sender and Harvey in 1859-

1865. Since that time a large number of species have been

described in various botanical journals and publications, to

which it is difficult for anyone working in South Africa to

have access. The greatest difficulty has therefore been the

preliminary Horistic work. It has been thought better always

to omit any doubtfully determined species, so that most of the

lists of " associated plants," etc., might be extended, though,

it is hoped, not to any very great extent.

A further difficulty was the fact that no topographic maps
of Natal are published. For the map which accompanies

this paper the "Farm Survey" map (scale 1 in. to a mile)

was used as a basis ; but no altitudes Avere given, and it was
often extremely difficult to fix the proper limits of certain

formations.

In connection with the map Avhich accompanies this paper

the writer is greatly indebted to Mr. A. Hammer, Government
Surveyor, Natal, who has a very thorough acquaintance with

the topography of this Province, and has kindly caused the

map to be re-draAvn in his office, and has supplied the neces-

sary information with respect to altitudes and other details.
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I. THE REGIONAL FACTORS.

1. Edaphic Factors,

The area dealt witli in this survey inchides roughly about

450 square miles, and may be taken as typical of the Midlands

of Natal.

The rising ground to the west of Pietermaritzburg is com-

posed of Coal Measure Sandstones and arenaceous shales

(high veld). On the lower ground to the east, Ecca Shales

are exposed and mostly lie very near to the surface (low veld).

Below these is the Dwyka Conglomerate exposed at various

places near Pietermaritzburg (low veld). To the extreme

east of the area surveyed Table Mountain Sandstone appears

(high veld or transitional).

The whole area is cut thi-ough everywhere by dolerite

dykes and sills, and the weathering of these adds greatly

to the fertility of the soil.

While it is not difficult to find plants that are characteristic

of each of these geological formations, yet any attempt to

base any oecological classification on them must necessarily

fail, since the other factors—which in Natal are especially

important—must be taken into account. It is Avell also to

keep in mind the fact that the soil may bear little or no

relationship to the rocks immediately underneath. This is

particularly the case in the low veld.

Of course the general topography of a country is determined

ultimately by the geological structure, and it is hoped that

throughout this paper due attention has been given to the

influence of topography in determining the plant formations.

The general positions of the various geological strata have

been marked on the vegetation map. The detailed explana-

tion of the map is given at the end of this paper.

The area is drained by the Umgeni river and its main

tributary, the Umsindusi. As in all other parts of Natal,

denudation is going on with extreme rapidity. The area

forms a portion of the second main terrace, but the Zwaartkop
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mountain rises to the level of the third, and, on the other hand,

the Umgeni and Umsindusi rivers have cut down through the

terrace. They and their numerous tributaries have produced

a system of hills and ridges with valleys between, giving as a

result the very broken type of topography that is charac-

teristic of Natal as a whole. Parts that are at a higher level

are under conditions that differ widely from those which

obtain at a lower level.

(1) High A^eld Region.

If we select any of the broader ridges or more rounded

hills where the ground is flat as compared with the rest of the

region, we And that a considerable depth of soil has accumu-

lated, and it is not being very rapidly transported to lower

levels. It is the natural product of the disintegration of the

rocks undeinieath. It is loose and well aerated, and the iron

(which is so abundant in all Natal soils) exists in the form of

the hio-her oxides, giving a red colour to the soil. Its

mechanical properties are distinctly good. It is either loose

or medium in texture, and not too dry, except for a short

time during the dry season, when it often forms a fine dust,

which is blown down into the valleys. This high veld region

receives a much higher rainfall than the low veld ; the soil is

consequently leached and the soluble salts are dissolved out

of it. It is a poor soil chemically, since analyses show a

scarcity of lime and phosphates. The grass here grows tall

with A n t h i s t i r i a im b e rb i s dominant. Much of this type of

soil in the area under consideration has now been planted

with wattle. This first type is the most stable of the high

veld region.

On steeper slopes there is, as is to be expected, much less

uniformity in the soil conditions. In some places the bare

rock may be exposed, while in others a great depth of soil

may have accumulated more or less temporarily. Some of

the slopes are much more rocky than others. If a dolerite

sill is exposed the slope may be covered by large blocks of

dolerite, and the soil accumulates behind them. There are all
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gradations between smooth slopes and those Avhere the ground
is very broken. The vegetation varies accordingly. On all

the slopes soil transportation is going on rapidly, and the

plant associations are very mixed.^ There is a much greater

variety of veld grasses (Andropogon associations mostly)

as well as associated plants. But the types of plant formation

on these slopes do not depend entirely or even mainly on
edaphic factors. The climatic factors are equally important.

The south-eastern slopes, since they face the rain-bearino-

clouds and are sheltered from the hot dry winds of the north-

west, are often covered with bush, and when this is the case

soil transportation is checked, and we get a distinctly stable

type. On the other hand, the northern slopes, being fully

exposed to the hot winds, are often bare and rocky, and so

much so that the grasses cease to be dominant and we find

instead various xerophytic trees and shrubs (rocky hillside

formation). The two sides of the hill, therefore, are found to

diifer markedly in soil conditions and in plant formations.

These differences are brought about by the large rainfall, the

fact that climatic factors are unfavourable to the close type

of bush formation on the northern side, and the consequent

greater amount of soil transportation on that side.

At the upper end of the valleys of the streams and smaller

tributaries we often find bush (close type) if the exposure

is towards the south or south-east. In many such valleys,

however, the bush has been destroyed and other plant asso-

ciations replace it. In stream-valleys that have not the

proper exposure for bush, the sides of the valley are grass-

land (Andropogon association), while the stream-channel

is bare and rocky. When a stream reaches more level ground
it frequently spreads itself out so as to form a marsh or vlei

and we may find a series of them along its course.

At the foot of the slopes where drainage is checked there

is frequently an iron-pan formation. Iron salts carried down
in solution (in the form of the bicarbonate probably) are

deposited as oxide of iron when the water dries up, as it does

1 Loc. cit., p. 258.
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during the dry season. Iron salts may also be precipitated

by coming into contact with other salts, but this process does

not seem so likely in the case of the iron-pan formation in

Natal. The soil becomes cemented together by the precipi-

tated iron oxide (limonite). The iron-pan thus formed is

known as " oud klip " or " on klip " in South Africa. The

limonite is formed below the surface, but it is frequently

exposed if subsequently washed bare of surface soil, and then

the ground is covered by masses of the ironstone gravel.

The soil drainage is interfered with by this hard layer of

limonite. Water cannot rise through it from below nor sink

through it from above. Sometimes, however, it is porous and

this result does not follow.

The characteristic vegetation of such iron-pans may be

described in this place instead of later. They may be recog-

nised from a long distance by the white covering of Heli-

c h r y s um a u r e o - n i t e n s . It is a very xerophytic plant with

a white woolly covering of hairs. Lobelia decipiens is

another characteristic species, and Drosera burkeana is

often present.

(2) Low Veld Region.

In the main valleys of the Umgeni and Umsindusi the

conditions are markedly different from those of the high veld

region. In some places the rivers have cut down very steepl}^

leaving rocky slopes, and even cliffs (see PI. XLII) ; in other

places broad alluvial flats are formed (see PI. XL). The

valleys as a whole are only a degree less rugged than the

higher regions.

The alluvial soil of the river flats is a hard, dry, compact

clay, much richer chemically than the soil of the high veld,

but badly aerated. The iron it contains exists as the prot-

oxide (FeO). There is a certain amount of organic matter

mixed with the clay, and the soil is dark in colour. Nodules

of precipitated limonite are abundant in places. Lime is also

re-deposited in the same way, but in Natal (at least in the
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area being considered) we do not get lime-pans such as occur

in other parts of South Africa. The lime forms nodules of

impure limestone. Sometimes, as was shown by a few rough

analyses, magnesium is mixed with it, and the nodules are

impure magnesian-limestone.

Above the river flats the sloping ground is covered by a

shalloAv layer of soil, hard, dry and baked, yet at the same

time chemically rich owing to the constituents derived from

the dolerite rocks above it. This type extends up to the belt

which is transitional to the high veld—the higher slopes

where soil transportation is most rapid.

Over the whole of this low veld, Anthistiria imberbis is

again the dominant grass, though its form differs from the

high veld variety.

In the parts of the low veld region where the rivers or their

tributaries have cut through steeply, the broken character of

the ground produces again much greater variation and

unstable types. On the steepest slopes the grasses cease to

be dominant, and we get the most xerophytic of all the plant

formations in this area, or, indeed, in the whole of Natal

—

Euphorbias, aloes and succulent plants—the rocky hillside

formations of the low veld region. There are gradations

between this and the grassland areas. Andropogon species

again form the grassland associations on the stony slopes.

The most striking character of the low veld region is the

entire absence of the close type of bush found higher up. It

is replaced by thorn trees. These grow isolated or in small

clumps dotted over the veld, giving a characteristic park-like

appearance, especially on the alluvial flats. Their growth

forms are, as we shall see, well adapted to the conditions

under which they grow.

So far prominence has been given to the influence of topo-

graphy on the vegetation. The soil is being washed and

blown down from the higher to the lower levels, and

this process is taking place faster on the slopes, the rate

depending on the steepness of the slopes. On the more level

ground, both in the high veld and in the loAv veld region, the

VOL. 2, PART 4. 33
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conditions are more stable and the plant formations are con-

sequently more definite.

2. Climatic Factors.

In the case of the climatic factors there is an equally great

variation, and they are equally important. These have been

more fully dealt with in the preliminary paper already

published, so in this place the following- summary will suffice.

The high veld region receives much more deposition of

moisture, both in the form of rain and mist ; its southern and

south-eastern slopes are sheltered from the dry, hot winds

which always blow from the north or north-west ; it does not

have such extremes of temperature, being cooler during the

day and warmer during the night, cooler in summer and

warmer in winter ; it suifers comparatively little from frosts,

especially inside the bush.

The low veld region is very dry, for the rain-bearing clouds

tend to pasB over it without depositing much of their moisture

until they strike the hills. During the winter—when there

is usually a still atmosphere—the cold air sinks into the

valleys, and the temperature is therefore lower than on the

hills ; a cold frosty mist forms at night over the low veld.

These climatic factors not only affect the vegetation directly,

but they also influence the edaphic factors. Since the higher

regions receive more rain, the soils are more leached, and

transportation of soil is greater. At the higher regions the

soil water dissolves salts from the soils. At the lower levels

accumulation of alluvium takes place, and there is also

chemical precipitation. As a result the high veld soil is pooi'er

chemically, but richer mechanically than the low veld soil.

In the end of winter, when everything is very dry, the hot

dry winds blow down the fine dust from the higher regions

to the lower. After the gi-ass is burned the ashes are also

blown down in the same way, and this must lead to a further

impoverishing of the high veld soil and a corresponding

enriching of the low veld.
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3. Influence of Man.

The high veld is the wattle region. The loose well-aerated

soil, with its high percentage of the higher oxides of iron, the

high rainfall and the frequent presence of mist-clouds,

is well suited for the growth of this tree (Acacia
mollissima). It is a tree which demands a great deal of

water, and the drainage is modified in the neighbourhood of

wattle plantations. Vleis are often completely dried up.

The low veld is the mealie country. The mealie (maize)

demands a richer soil than that of the high veld, but when
the low veld soil is ploughed up and aerated it is found to be

very good for the growing of maize. Some farmers can raise

crops on the same soil every year, and get a good yield.

Others find that their soil requires artificial manures to obtain

an annual crop. Still others pursue successfully the fol-

lowing method. After one crop is obtained the soil is

ploughed up and allowed to remain fallow for either one or

in some cases two years, and it is then again cropped. This

practice is continued indefinitely. It is unnecessary in this

place to enter into the question of whether this is a case of

" soil exhaustion " or " soil sickness.^' At any rate there is,

as is to be expected, a good deal of variation in respect to

richness in chemical salts in the low veld soil.

Of course the cultivation of the land leads to a complete

change in the vegetation, but there is much interest in

observing the various weeds (many of them exotic) which

come into such cultivated land, as well as the way in which,

if left alone, it reverts to veld.

Though the direct influence of man is very great and

can be most easily seen, his indirect influence has been even

greater.

During the last year or two, owing to East Coast fever,

few cattle have been kept in this district, but when great

herds of cattle roamed over the veld they affected both

vegetation and soil. The manner in which they influenced

the vegetation is of course obvious, but the effect on the soil
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requires more explanation. When water, as is usually the

case, was only obtainable at some particular place or places,

cattle tracks were formed to those spots. These, in course of

time, became water channels, and very quickly formed

ravines or dongas. Farmers are now more careful not to

allow the cattle to form such tracks.

Sheep and goats, where allowed to graze indiscriminately,

nibble young trees,. and thus affect the bush also.

But it is throuofh the asfency of fire that man's indirect

influence has been greatest. The veld is being changed and

the bush is being destroyed. A considerable amount of

attention has been given by the writer to tracing out the

various stages of retrogression in the bush—a question of

great economic importance.

Fires rarely originate inside the bush, except by deliberate

intention. The natives formerly burned down much of the

bush to form mealie patches. For a year or two such patches,

enriched by the ashes, would yield good crops, but the soil is

not a rich one naturally, and so very soon the process had to

be repeated. This is a very primitive (probably the most

primitive) method of agriculture. It explains why the native

kraals and mealie patches cluster round the large forests.

This procedure has continued until many of the large forests

in South Africa have entirely disappeared. Were it not for

the fact that the present native races have not occupied

Natal for vei*y long, and the more primitive races were not

agricultural, nor very numerous, the destruction would have

been still greater than it has been.

The bush was often set fire to by the natives, and also by

the early white settlers, in order to drive out game.

A native method of felling trees is to light a fire round

the base and allow it to smoulder until the tree comes down.

Such fires might sometimes spread and destroy portions of

the bush.

However, all this has probably not led to such extensive

destruction of the bush as the grass fires outside the bush.

When the grass is very dry, as it always is at the end of the
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dry season, and a strong- wind is blowing, a grass fire will

sweep into the bush and destroy the trees around the margin.

Next year the dry and half-burnt trees burn still more

readily, and scoi-ch another belt. This goes on, and the grass

fires gradually eat into the bush. After a time all that

remains is a number of patches in the ravines and on the

steeper slopes, where the conditions are such that the fires

have less effect.

The grass fires also affect the thorn veld, where the trees

grow isolated in a park-like manner. The young thorn trees

are destroyed by the fire, and only a few manage to survive,

until they grow tall enough to be able to offer a successful

resistance. It is this chiefiy that leads to their growing so

far apart. The very thick bark of certain trees in the thorn

veld helps them to withstand fire.

The effect of grass-burning on the veld itself will be

described more in detail later when the separate grass

associations are dealt with, but here it may be pointed out

that Avhen the grass is burned early before it has pi'operly

withered, it leads to direct changes in the composition of the

grass associations, since certain species are less able to with-

stand it than others. On the other hand when the grass is

burned in late winter after it is withered the ground is left

bare, and when the first heavy rains come the soil is more

affected. It is washed away more I'eadily because it is

uiiprotected by any covering of vegetation. This fact is of

importance as helping to explain the extremely rapid rate of

denudation, and the formation of those numerous ravines or

dongas on the hillsides.

The practice of burning tlie grass has been carried on for

many hundreds of years by the native. When Vasco de

Gama landed in 1497 he gave the name Terra de fume to

South Africa.

Apart from fires there has been much reckless destruction

of the bush by the white man cutting out the more valuable

timber trees. The native is still more responsible. In form-

ing the framework of his huts he lias used millions of young
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trees, always carefully selecting the more valuable kinds. He
has also cut down and carried away much of the bush for

firewood.

The complete destruction of such large areas of forest and

the continuous burning of the grass are probably not without

an effect on the climate of South Africa. There are certain

facts that seem to point to a slow change in the direction of

greater dryness. The Karroo formation is extending eastward

and gaining on the veld. There seems to be a general

opinion that the rivers of South Africa do not now carry so

much water as they did within the memory of man, though

such vague testimony is, of course, of little scientific value.

Actual figures for rainfall have not been recorded long

enough or with suflScient regularity to aiford any basis for a

very definite conclusion on the matter.

In Natal the rain-bearing clouds coming in from the Indian

Ocean, after they have passed over the coast-belt, deposit

moisture chiefly on the south-eastern slopes of the high veld

region on each terrace. The natural vegetation of these

slopes is bush, though since so much of it has been destroyed,

it occurs now only in places. A slope that is covered with

bush receives more rain than the same slope when the bush

has been replaced by veld, because bush is always cooler and
therefore precipitates more of the moisture. In the same way
to a less extent a slope that is covered with tall grass will

receive more deposition of moisture in the form of mist and
dew than after the grass has been burned, leaving the ground
bare.

The general effect therefore of the destruction of bush and
burning of veld in Natal is to lessen the rainfall. It may be

assumed that the rain-bearing winds tend to carry more of

their moisture over Natal and on to the inland plateau, but it

does not follow that the rainfall there is increased, for after

the Drakensberg is crossed the remaining moisture may easily

be retained and carried right across the heated interior.

The planting of wattle to replace the natural bush has not

quite the same result as if the bush had been preserved, for
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Acacia mollissima is a tree of very rapid growth, and it

uses more water from the soil than it aids in precipitating.

At the same time it does lead to precipitation, and the air,

having lost its moisture, naturally rises, so that more moisture-

laden air comes in from the sea to take its place. The large

wattle plantations, therefore, though they do lead to a very

noticeable drying up of the soil, ought at the same time to

increase the rainfall, and have a good effect on the climate

generally.

The change in the climate— its increasing aridity—doubt-

less brought about largely through the influence of man in

interfering with the natural vegetation (though of course

other causes may be at work), may well in turn have a direct

effect on the vegetation. 'J'he destruction of forest may in

the first instance have led to lessened rainfall, and now the

lessened rainfall may cause a progressive decay of forest, as

well as to the more xerophytic formations gaining on the

mesophytic.

It is interesting therefore to note bow all these factors

intei'act and affect one another, as well as react on the

vegetation.

The climate affects the vegetation; interference with the

vegetation affects the climate ; the climate affects the soil
;

the soil ~ affects the vegetation ; interference with the vegeta-

tion affects the soil ; and the more one studies plant oecology

the more one is convinced that man is the disturbing factor

affecting them all.

11. THE PLANT FORMATIONS AND ASSOCIATIONS.

At first it seemed possible to adopt a strictly regional

system of classification, dividing the area into a high veld

region and a low veld region. In the grassland there is a

very distinct difference between the two regions, and in the

close bush type of the high veld region and the isolated

thorn tree type of the low veld region the difference is even

o'reater.
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In other formations/ however^ the distinction breaks down.

In the case of the vleis there is no marked division into high

veld type and low veld type. The An drop o go n associa-

tions, which are characteristic of the broken ground, occur in

both regions, as well as being typical of the transitional belt

between the two.

Marshes and aquatic formations ceteris i:)arihui< show

this feature everywhere, e.g. in Scotland ; so does broken

ground, i.e. collections of unstable formations. Mere alti-

tude, though it has often been adopted, is always a weak

basis of classification, and cannot be rigidly adhered to. A
topographical system—plateaux, slopes, upper and lower stream

vallej^s, rocky hillsides, etc.—is much better, and this has

been largely used. The " plant communities " themselves

have been made the primary basis of classification.

The plant formations and associations will be dealt with in

the following order

:

1. THE VELD FORMATION.

(1) High Veld.

(a) Anthistiria imberbis dominant.

(b) Anthistiria imberbis dominant. Andro-
pogon ceresisef ormis sub-dominant.

(c) Associated plants of the high veld.

(d) Andropogon associations (unstable habitat,

transitional to low veld, bush and vlei).

(2) Changed High Veld.

(a) Aristida junciformis dominant.

(b) Bragrostis curvula dominant.

(c) Cynodon dactylon dominant.

(3) Low Veld.

(a) Anthistiria imberbis dominant.

(b) Andropogon hirtus dominant.

(c) Andropogon schoe nan thus dominant.

(d) Andropogon pert usus dominant.

(e) Grass associations on stony hillsides.

(f ) Associated plants of the low veld.
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(4) Changed Low Veld.

(a) S p o r o b o 1 u s i n d i c u s dominant.

(5) Weeds of Cultivated Land (unstable habitat).

2. THE BUSH TORMATION.
(1) Close Bush (Midland Type).

(2) Smaller Scattered Bushes (Rocky Stream Bush).

(3) Bush Clearing.

3. THE THOEN VELD FORMATION.

4. THE ROCKY HILLSIDE FORMATION.
(1) High Veld Region.

(2) Low Veld Region.

6. ALPINE FORMATION.

6. THE VLEI FORMATION.
(a) Andropogon associations.

(b) Setaria aurea dominant.

(c) Eragrostis nebulosa dominant.

(d) Phi-ag mites communis dominant.

(e) Leersia hexandra dominant.

(f ) Erianthus capensis dominant.

(g) Cy per us associations.

(h) Typha capensis dominant.

(i) Marsilia macro car pa dominant.

(k) Mixed associations.

7. PLANT FORMATIONS OF THE STREAMS AND
RIVERS.

(1) High Veld Region.

(a) Rocky stream busli.

(b) Bush-clearing.

(c) Andropogon associations.

(d) Plant formation of stream valleys not facing

south.

(e) Vleis.

(f ) Plants of the moist fringing zone.
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(2) Low Veld Region.

(a) Pennisetum nnisetum dominant.

(b) Phragmites communis dominant.

(c) Cyperus spp. dominant.

(d) Vlei grasses dominant.

(e) Trees and shrubs of the river side,

8. PLANTATIONS.
(1) Wattle (Acacia mo His sim a).

(2) Blue Gums (Eucalyptus globulus).

(3) Pines (Pinus ins ignis, P. pinaster).

L THE VELD FORMATION.

(1) High Veld.

(a) Anthistiria imberbis is the most important grass

in both types of veld (high and low], though its general habit

is very different in each. In the high veld it always flowers,

and its flowering culms are two or three feet high, so that in

autumn the growth of grass on the high veld is much more

rank than on the low veld. Its reddish-brown spathes give

a characteristic colour to the landscape, and the type is known

to the farmers as red veld. The high veld is also sometimes

spoken of as sour veld, not from any acidity in the soil, since

analyses show that practically all Natal soils sire neutral, but

apparently because, when the grass grows rank and tall, the

cattle do not care to eat it, and also in contra-distinction to

the low veld, which is known as sweet veld.

The habitat has already been described. The soil is of the

loose, well-aerated type, but poor in chemical properties.

Where it is fairly uniform and of sufficient depth, Anthi-

stiria imberbis alone is dominant. Other grasses and

associated plants occur very sparsely mixed with it. As a

general rule the purer the Anthistiria association, the more

stable the topography. This association covers all the more

level ground and gentle slopes in the high veld region.
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(b) Anthistiria imberbis dominant and Andropogon
ceresiasformis subdominant occur frequently over fairly-

large areas. In such cases the soil is not so deep, and the

Andropogon ceresiasf orniis grows on the poorer patches.

Its reddish spathes are even more conspicuous than those of

the Anthistiria. Sometimes there is a complete inter-

mingling of the two species.

As the ground becomes more uneven, and consequently the

soil conditions less uniform, the other grasses, which occur

sparsely scattered through these two associations, become

more abundant, and the stable types pass into the Andro-
pogon associations which occur on the slopes. Early in

spring, when the grass of the previous year has been burned

off, the following grasses appear :

Tristachya leucothrix, Axon opus semialatus, Era-

grostis brizoides, Koeleria cristata, Panicum eck-

lonii, P. serratum.

Later on^ growing and flowering with the dominant species,

we get the following :

Numerous species of Andropogon (to be described later),

Aristida junciformis, Eragrostis curvula, E. chal-

cantha, Harpechloa capensis, Digitaria eriantha,

D. diagonalis, D. ternata, Setaria nigrirostis,

Setaria imberbis, Microchloa caffra, Panicum
leevifolium, Pollinia villosa, Paspalum distichum,

Eleusine indica, Elionurus argenteus, Tricholtena

rosea, T. setifolia, Chloris pycnothrix.

All the above are fairly common.

The following are rather rare :

Rottbcellia com press a, Sporobolus centrifugus,

Festuca scabra, Panicum natalense, Eragrostis

c h 1 o r om e 1 a s.

The Cyperaceas as a whole are found mostly in the vleis,

but the following are veld species :

Ascolepis capensis, Mariscus capensis, Bulbo-

stylis cinnamome, Cyperus compactus, Carex

dregeana.
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(c) Associated Plants of the High Veld.—Of the

other associated plants the following list may be taken as

typical of the area under consideration. They grow here and

there scattered through the grass. A few of them flower

immediately after the grass is burned, often in the middle of

the dry season. The burning of the grass seems to act as a

stimulus to them, and a day or two after the grass has been

burned they may be found dotted over the surface of the

blackened ground. In this class are the following :

(xazanea longiscapa, Gerbera spp., Morasa spa-

thacea, Scilla spp., Cyrtanthus angustifolius,

Senecio pterophyllus var. apteris, Senecio spp.,

Hydrocotyle centella.

The others may be divided into spring-flowering plants

and autumn-flowering plants. The former class includes

many of the bulbous plants. Their flowering is over before

the grass grows tall enough to shade them. The autumn-

flowering are the taller forms that rise above the grass.

The distinction, of course, is not a very rigid one, for

the late-flowering spring plants mix more or less with the

early-flowering autumn plants, and some species flower

throughout the summer (rainy) season. There is, however,

a definite falling ofl^ in the number of species found in flower

towards midsummer.

The following list, though of considerable length, is

probably not nearly complete even for this area ; but it will

give a good idea of the great variety of associated plants

occurring in the veld. As far as possible the months of

flowering are indicated after each.

The relative abundance of the various species cannot be

readily ascertained, and a special investigation into this

subject would be necessary. It was thought, however, that it

would be of interest to indicate by an asterisk the more

abundant species.

Heliophila virgata (10), lonidium capense (10-12),

Polygala hottentota (2-6), Muraltia pilosa^, Maher-
nia erodioides (1-4), M. saccifera"^ (4), Linum thun-
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bergii (11-1), Pelargonium aconitif oliiim* (1—i),
Oxalis pnlcliella'^ (<^-10), 0. semiloba (1-4), Rhus dis-

color (7-8), Lotononis corymbosa"^ (12), L. ei-iantha

(12), L. prostrata (10), Ci-otalaria globifera (8-2), C.

lanceolata, C.natalitia, C. capensis*, Argyrolobium
stipulaceum(10),A.uniflorum,A.rupestre,A.sp. (sp.

nov. ?), Psoralea pinnata (12) (in wet places), P. caffra"^,

Indigofera arrecta^ (-^-S); I- dimidiata (11), I. fasti-

giata, I. rostrata (12), I. tristis (3), I. spp., Tephrosia
longipes (12-2), T. macro poda (2),T. polystachya (10-

4), Desm odium liirtum, Cassia mimosoides"^ (10-4),

Eriosema kraussiana"^ (10-5), E. distinctum"^, Hoff-

manseggia sandersoni (3-4), Cliffortia spp."^, Cras-

sula spp.^, Kalanchoe thyrsiflora (8), Drosera bur-
keana (in moist spots), Eugenia albanensis (8), Hydro-
cot yle centella* (^--3); Alepidia amatymbica (7-9),

Spermacoce natalensis^ (3), Pentanisia variabilis*

(8-4), Oldenlandia amatymbica (10), Vangueria pyg-
ma3a"^ (8),V. sp., Scabiosa columbaria var. dissect a"^

(10),Etliulia conysoides (8-10), Vernonia kraussii"*^ (9),

V. natalensis, V. liirsuta, V . dregiana (in moist places)"^,

V. corymbosa (2-5), Aster asper* (4), i^idorella

auriculata* (4), Cony za pinnatilobata'^ (ll)j Grnaplia-

lium luteo-album"^ (7), Amphidoxa gnaphaloides (11),

Helichrysum adenocarpum"^ (4), H. appendicula-
tum"^, H. argyrolepis, H. foetidum"^, H. fulgidum"^,

H. knebsianum, H. latifolium"^, H. aureonitens'^, aiid

several other species'*^, A t h a n a s i a a c e r o s a'^ (4) , A r t em e s i a

afra (5), Cineraria sp. (8), Senecio juniperinus"^ (4),

S. bupleuroides var. latifolius*, and spp."^, Crypto-

stemma calendulaceum* (8), Gazanea longiscapa"*

(5-10), Berk hey a setif era (11), B.sp. (Stobtea) echino-

poda"^ (2), B. sp. (Stobaea platyptera)"^ (2), Lactuca
capensis''^ (10-4), Gerbera kraussii*, G. aurantiaca (4),

Lobelia erinus"^ (6), Wahlenbergia zeyheri* (5), W.
sp., Royena sp."^ (7-8), Jasminum multipartitum*

(10-1), Sebeea sedoides (1), S. crassultef olia* {1),
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Cynoglossum sp. (9), Ipomtea simpl ex (11-12), Convol-
vulus sp. *, Solanum capense'^ (8-4), Withania somni-

fera"^ (2-3), Nemesia sp.'^, Striga lutea* (3), S. spp.,

Sopubia cana (in moist places) (4), Bopusia scabra (4),

Diclis reptans"^ (8-6), Cycnium adonense"^ (8), C.race-

mosum"^ (10)^ Ceratotheca triloba (4), Thunbergia
hirtistylis (4), T. atriplicif olia (4), Blepharis sp.'^

(8-12), Justicia spp.^ (8-4), Hebenstreitia spp* (8-4),

Selago spp.* (8-12), Lantana sp."^ (11-12), Lippia as-

perifolia"^ (2-4), Ocimuni obovatum"^ (6-8), Plectran-

thus spp.* (12-4), Hyptis pectinata"^ (3-5), Stachys
spp."^ (8-12), Leonotis leonurus* (2-6), Salvia spp.* (8-

12), Ajuga ophrylis'^ (4), Aniarantus painculatus (2),

A. thunbergii (2), Phytolacca stricta^ (12), Oxygonum
dregeanum(9),Rumex ecklonianus (2-3), Lasio siphon

kraussii* (9), L. sp., Gnidia spp.^ (10-4), Thesium
spp.* (8-3), Euphorbia helioscopia"^ (8-10), E. natal-

ensis'^ (2), Dalechampia capensis"^ (2), Gluytia pul-

chella^(7),Adenoclineserrata'^(10),Jatropahirsuta^

(10), Raphionacme divaricata* (8), Schizoglossum
flavum* (10-12), S. ciliatum (8-10), S. stenoglossuni

(8), Si sy ran thus trichostomum, Asclepias album (9),

Eulophia spp.* (8-10), Habenaria spp."^ (10-12), Disa

spp.* (10-12), Corycium spp.'^ (12), Brownleea spp.

(1-2), Brachycorythis sp. (1-2), Disperis sp. (2),

Satyrium spp."^ (10-2), Morea spathacea"^ (12)^ Dierama
pendula (8), D. pulcherrima (4), Watsonia densif lora*

(2), W. meriana'^ (8), Hesperantha bifolia (10-1),

Grladiolus eckloni"^ (1-2), Gr. woodii (10), G. pubescens

(10-12), G. papilio* (1-2), Acidanthera platypetala"^

(9), Hypoxis baurii (8-12), H. spp.^ (8-12), Bapha^ne
disticha'^ (9), Crinum longifolium* (12), Apodolirion
buchanani (6), Anoiganthus brevifolius (6) (moist

places), Nerine spp. (10-12), Hfemanthus natalensis"^

(9), Brunsvigia sp.* (9), B. sp.* (1-2), Asparagus sp.*

(9-12), Kniphofia spp.* (8-12), Aloe cooperi (2), A.

ferox, A. saponaria* (8), Eriospermum spp.* (8),

i
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Dipcadi viride (10-1), Galtonia candicans (11), Tul-
bagia natalensis (1), T. violacea (10), T. alliacea (8),

Albuca pachychlamys^, Eucomus undulata^ (1), E.

punctata^ (1), Scilla lance^f olia"^ (8-10) and several

other species (early flowering)"^, Ornithogalliim spp. (early

flowering)*, Androcymbium natalense* (9), Sander-
sonia aurantiaca (11-2), Commelina sp .*, Richardia
albomaculata (8).

All these numerous associated plants (including the

associated grasses) are not at all abundant when A n t h i s t i r i a

inxberbis is the dominant gi-ass. On the more level ground

a pui*e Anthistiria association occurs, but as the topography

becomes more and more unstable the associated plants grow

more abundantly, till at length on the steeper slopes, where

the ground is uneven, but not bare and rocky except in

places, the various Andropogon species become dominant.

(d) Andropogon Associations.—A tambootie associa-

tion with Andropogon nardus var. marginatus domi-

nant occurs in the moister spots. Such places are naturally

more characteristic of uneven ground. As these patches of

tambootie grass become larger the veld passes into vlei.

Other species of Andropogon found on the slopes are the

following :

Andropogon dregeanus, A. f ilipenduliis, A.

auctus, A. cymbarius, A. schoenanthus var. versi-

color, A. appendiculatus, A. hirtus, A. schirensis,

A. amplectens, A. filifolius, A. nardus var. validus,

A. plurinodis, A. dichroos, A. pert us us.

Pure associations of these rarely occur, and when they do

the clumps and patches are never very large. Usually three

or four of the species are found mixed together. They are

all more or less similar in habit—coarse grasses, which vary

greatly in form according to soil conditions, and grow from

one foot up to seven or eight in height. They seem able

to adapt themselves to widely varying conditions as regards

soil.

The other associated veld grasses very seldom become
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dominant, but small clumps of Panicum, Digitaria, or

Chi oris are found. They are, however, more abundant in

the Andropogon associations than in the Anthistiria.

This is still more the case with the other associated plants.

They are much more abundant on the slopes. In certain

places they oust the grasses altogether, and become dominant

themselves. In such cases, however, there is every indication

that the natural vegetation is bush, and the bush has been

destroyed.

The Andropogon associations, occupying the more

uneven ground, are sometimes surrounded by the Anthi-

stiria associations ; but frequently they are transitional to

other formations. As already pointed out they are transi-

tional to the vleis, in fact the tambootie association is itself

the driest type of vlei.

The Andropogon associations are also transitional to the

bush. The actual succession will be described later under

that heading.

Finally, the Andropogon associations are intermediate

between high veld and low veld. As one passes down from

the Anthistiria association of the high veld, the associated

plants increase, and the Anthistiria association becomes

more and more mixed, until the Andropogon species are

dominant. At the foot of the slopes, transitional to the low

veld, the species of Andropogon which are found in the

low veld become the most abundant (Andropogon hirtus,

Andropogon pertusus, Andropogon schoenanthus

var, versicolor). As soon as the low veld itself is

reached, Anthistiria imberbis (low veld variety) is again

the dominant grass.

(2) Changed High Veld.

As a result of man's interference we find certain changes,

which must be noticed next.

(a) Aristida junciformis dominant. Over wide

stretches, both on the more level ground and on the slopes.
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Aristida junciformis lias almost entirely replaced the

other grasses of Anthistiria and Andropogon species.

The change can be seen in progress, and there are all stages

between natural veld, with Anthistiria etc. dominant, and
changed veld with Aristida dominant.

Early burning of the grass is the chief cause of the change.

If the grass is burned before it is completely withered the

Anthistiria is more affected than the coarse wiry

Aristida. The reason why farmers do burn early is to get

young shoots next year as soon as possible.

If the grass is burned, as it often is, before the end of the

rainy season, a new growth may be obtained even before the

winter (dry season) sets in, and the young shoots suifer more
than the older ones from the winter frosts and drought.

In this connection also Aristida is stronger than

Anthistiria.

The soil, however, as was pointed out, is more affected

when the grass is burned late.

The eifects of early burning are best seen along the rail-

way. Here the grass is always burned as early as possible,

lest sparks fI'om the engine should ignite it later when all the

veld grass is withered, and cause disastrous grass fires which,

not being controlled, might destroy the wattle plantations.

Aristida junciformis nearly always lines the railway on

either side except in the moister spots, where tambootie

association holds the field.

The same Aristida association also lines the numerous

Kafir paths across the veld, where the Anthistiria has

been killed by being trodden under foot.

This change from natural veld to Aristida association is

progressive. Farmers everywhere speak of the consequent

deterioration in the veld, for Aristida is a worthless grass

when compared with Anthistiria. To counteract this

deterioration Paspalum dilatatum (doubtfully native of

Natal) is being introduced. It is an excellent grass from the

farmers^ standpoint, and can hold its own against the natural

veld grasses. It also remains more gi'een and succulent

VOL. 2, PART 4. 34
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during the dry season. Already wide areas have thus been

cultivated, and were it not for the fact that during the last

few years the East Coast fever has killed nearly all the cattle

in this district, the change would probably have been much
g'reater. With no cattle to eat it, the veld grass has been

allowed to grow as it would, and the botanical analysis of it

has been all the easier, seeing that it has always been

allowed to flower. Now that the regular dipping of the

cattle seems likely to stamp out this East Coast or tick fever,

the herds will soon increase, and the vegetation will be more
and more interfered with and changed.

(b) Eragrostis curvula is another coarse wiry species

similar to Aristida in its habitat. It is not abundant as a

pure association, but to a certain extent the same remarks
apply to it as to Aristida. It is most common along the

Kafir paths, and it rareh" replaces very large areas of the

veld.

(c) Cynodon dactylon—a grass largely used for making-

lawns in Natal—is frequently dominant, or forms practically

a pure association over patches of changed veld. It is usually

found where a Kafir hut has been, or in places where cattle

have been kept and the ground has consequently been
manured (" Lair-flora ").

(3) Low Yeld.

(a) Anthistiria imberbis is again the dominant grass

over the alluvial flats, and the gently sloping ground above
them. The soil is of the dry, hard-baked, clayey type already

described. It is compact and badly aerated but richer in

chemical salts. The low veld variety of Anthistiria is very

different in general habit from the same species as it grows
on the high veld. In the low veld it is loosely tufted and
seldom flowers. When it does so it flowers earlier in the year
than the high veld variety. Seeing that flowering culms are

not formed except sporadically here and there the grass of

the low veld does not grow so tall as that of the hio-h veld.
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It has, until it withers, a characteristic bluish colour, hence

the name " blue grass veld." The low veld is also known as

" sweet veld." These terms, however, are very loosely

applied. Any veld where the grass makes a good hay, or

where cattle do well, is apt to be termed '' sweet veld," and

the blue colour of the grass is not quite constant. When it

begins to wither the leaves become reddish.

As in the high veld the purer the Anthistiria association

the more stable the soil conditions. Other grasses occur

sparsely mixed with it. Of these associated grasses the

following are the commonest :

Andropogon hirtus, A. schoenanthus var. versi-

color, A. amplectens, A. pertusus, A. auctus, A.

dregeanus, A. schirensis, A. plurinodis, A. dichroos,

A. appendiculatus, Aristida angustata, A. junci-

formis, Eragrostis curvula, B. chalcancha, E.

brizoides, Cynodon dactylon, Tristachya leuco-

thi'ix, Sporobolus indicus, Chloris petrtea, C.

pycnothrix, Imperata arundinacea, Panicum spp.,

Digitaria diagonalis, D. eriantha, D. ternata,

Eleusine indica.

With changing soil conditions certain of these become more

abundaiit, chiefly the Andropogon species, as in the case of

the high veld.

(b) Andropogon hirtus grows on the poorer soil. Some-

times it grows on almost bare shale, with only an inch or so

of soil. Unlike Anthistiria it always flowers, and in autumn

such parts of the veld are covered with grass two or three feet

tall. Its stems are rather slender, and the spikelets covered

with silvery hairs give a characteristic colour to the association.

(c) Andropogon schoenanthus var. versicolor is

very similar in its habitat. The two species often grow inter-

mingled, forming a mixed Andropogon association.

(d) Andropogon pertusus is a characteristic low veld

species (cf. A. ceresiasformis in the high veld). It

demands looser soil, and is only found where the soil is better

aerated than is usual in the low veld. Consequently it is not
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very common in natural veld, but it frequently holds the field

where the ground has at some time or other been ploughed or

dug up.

(e) Grass Associations on Stony Hillsides.—It has

been pointed out that in the low veld region, in addition to

the alluvial flats and gently sloping ground, there are places

where the river and its tributaries have cut down steeply.

Such slopes may be so steep that they cease to be veld, and

we get the rocky hillside formation described on p. 528.

Between this extreme and the typical low veld we get hillsides

where the grasses grow in semi-isolated tufts :

Aristida angustata, A. junciformis, Andropogou
hirtus, A. schoenanthus, A. spp., Eragrostis chal-

cantha, Crossotropis grandiglumis are characteristic

')f such hillsides.

Anthistiria imberbis may occur in patches where a

fair depth of soil has accumulated, but such patches ought

perhaps to be looked on as outliers from the typical low veld

association.

It is in its general appearance more than in its composition

that this type differs from the others. It becomes a semi-open

formation. As the tufts of grass grow further and further

apart, it passes into the rocky hillside formation. This type

practically always forms part of the thorn veld, the trees of

which are described later.

(f) Associated Plants of the Low Veld.—The various

thorn trees which make up the thorn veld might be included

here, but it has been thought advisable to devote a separate

section to them so as to compare them rather to the trees of

the bush. Of the other associated plants, those that occur in

the Andropogon associations of the transitional belt are

included in the list already given (pp. 505-6), The associated

plants are much more abundant on such broken ground, and

do not occur so frequently in the low veld proper. The

following, however, are all common and characteristic of it

.

Crotalaria distans, C. spp.j Indigofera longipes,

I. spp., Tephrosia spp., Crassula spp., Hetero-
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morpha arborescens, Oldenlandia amatymbica,
Aster asper, A. spp., Helichrysum spp., Gazanea
long'iscapa, Dicoma ar gyrop hy 11a, Lactuca
capensis, Ballota africana, Abutilon sonneritianuiii,

Sida longipes, Spariuannia palmata, Leucas mar-
tiniensis, Lippia asperifolia, Mahernia grandi-
stipula, Hermannia sp., Lasiosiphon sp., Aniarantus
paniculatus, Phytolacca stricta. Euphorbia spp.,

Gomphocarpus spp.. Aloe saponaria, Hypoxis lati-

folia, Gladiolus ecklonii, Crinum longifolium,

Ammocharis falcata, Cyanotis nodiflora.

(4) Changed Low Veld.

The low veld variety of Anthistiria is, wherever possible,

cut for hay, and consequently the grass of the low veld is not

so regularly burned. However, a good deal of it is burned so

as to obtain the new growth early, and the burning leads to

changes similar to those on the high veld.

Aristida j unciform is is not common on the low veld.

Eragrostis curvula, however, does occur in positions

similar to those on the high veld, usually lining the Kafir

paths.

(a) Sporobolus indicus forms an association over con-

siderable areas of changed veld, especially in the immediate

neighbourhood of Maritzburg. It replaces the Anthistiria

completely, but rarely forms a pure association, being mixed

with the Andropogon species of the low veld. It is some-

what similar to Eragrostis curvula in appearance, and

that species also is mixed with it.

Cynodon dactylon forms a secondary association in the

low veld in exactly the same way as in the high vekl, being

found on the site of old Kafir kraals.

(5) The Weeds of Cdltivated Land.

When the high veld is ploughed at all, it is usually for the

purpose of planting wattle, and such plantations will be dealt
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with later. The low veld, on the other hand, is the " mealie "

country, the mealie (maize) demanding a richer soil than that

of the high veld. Ploughing the soil of the low veld changes

its most important feature, namely its lack of proper aeration.

It becomes much more like the soil of the high veld, but it is

richer chemically, having received the valuable decomposition

products of the basic igneous rocks that have been dissolved

out of the soils oF higher altitudes.

On such ploughed land there is a great variety of weed^.

At first the annuals are commonest, but there are some per-

ennials.

The following grasses commonly occur :

Panicum isachne, Digitaria sanguinalis, D. ter-

nata, Panicum proliferum var. longijubatum, P.

leevifolium (occasionally), Cynodon dactylon, Poa
annua, Eleusine indica, Chloris pycnothrix, Era-

grostis asp era.

Of other weeds (many of them exotic) the following are

typical :

Bid ens pilosa, Amarantus paniculatus, Clieno-

p odium ambrosoides, Nicandra physaloides, Phy-
salis peruviana (Cape Gooseberry), Solanum nigrum,
Gomphocarpus physocarpus. Convolvulus major,

Striga lutea (Witchweed or Isona, parasitic on the roots

of the maize), Cy at hula cylindrica, Senecio latifolius,

S. juniperina, Ricinus communis (Castor Oil), Zinnia
pauciflora. Datura stramonium, Gnaphalium luteo-

album, G. sp. (sylvaticum ?), E,umex acetosella, R.
sp., Sonchus oleraceus, Phytolacca octandra, Stel-

laria media, Senebiera didyma, Adjuratum sp.

The berries of the Cape Gooseberry are collected by the

natives and sold in the towns. The berries of Solanum
nigrum, which are considered extremely poisonous in

Europe, are certainly not so in Natal. The writer has

sampled some excellent jam made from them, and they are

commonly collected and eaten. Ricinus communis is very

abundant, and if native labour were cheaper, or the seeds could
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be obtained by some other method than by collecting by hand,

the growing of this plant might be made an important industry.

A few of the introduced weeds have spread through the veld

and along the roadsides.

In veld that has been ploughed and left, the various weeds

mentioned come in during the first year. Perhaps the

commonest one of them all is Bidens pilosa. It very often

covers the entire surface of the ground. Next year the

grass Trichol^na rosea appears, and the annual species

begin to give way to the perennial. About the third or

fourth year the grasses are dominant. Paspalum scrobi-

culatum sometimes comes in, and also Sporobolus
in die us and species of Digitaria. Then the Andropogon
species appear and gradually gain the upper hand. After a

time Anthistiria imberbis may come in again; but as

long as the soil remains well aerated Andropogon species,

and especially A. pertusus, usually remain dominant.

Summary fok the Veld Fokmation.

( 1

)

In the high veld Anthistiria imberbis forms practi-

cally a pure association over the more level ground. Soil

loose and well aerated.

(2) Andropogon ceresiajf ormis is sub-dominant over

certain areas where the soil is not so deep.

(3) On the slopes with more varying soil conditions other

grasses and associated plants become more abundant until

Andropogon species become dominant. This type is

transitional to low veld, bush, and vlei.

(4) In the low veld a distinct variety of Anthistiria

imberbis is dominant over the alluvial flats and gentler

slopes. Soil hard, dry, and baked, badly aerated.

(5) On very shallow soil or under varying soil conditions

Andropogon associations occur (Andropogon hirtus, A,

sell oen an thus, A. pertusus).

(6) On stony hillsides the grasses grow in semi-isolated

tufts (transitional to rocky hillside formation).
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(7) As a result of man's interference other associations

replace the natural veld grasses (Aristida j unciform is,

Eragrostis curvula, Cynodon dactylon, Sporobolus

i n d i c u s )

.

(8) When the veld is cultivated a variety of weeds occur,

at tirst mostly annuals. If such ground is allowed to revert

to veld, the perennials gradually replace the annuals and the

grasses regain dominance.

2. THE BUSH FORMATION.

In the tree growth even more than in the grasses there is

a marked distinction between the high veld and the low veld

regions. In the former we find the close type of bush, in the

latter the very xerophytic isolated thorn trees. The high

veld type of rocky hillside formation is intermediate between

those two.

(1) The Close Bush (Midland Type).

This always grows in the situations where there is a

maximum deposition of moisture— the south-eastern slopes.

It faces the rain-bearing clouds and is sheltered from the hot,

dry winds. The fact that the bush is cooler during the day-

time than the surrounding veld increases the precipitation,

and the colder air will How outwards from the bush, so that

the veld in the neighbourhood also Ijenefits. On the other

hand, there is less rapid cooling in the bush at night, so that

frosts inside the bush are rare.

The soil is similar to that of the Andropogon associations

of the veld, and if the trees were absent the topography

would be of a much less stable type. Often the bush-

covered slopes are rocky and similar to those rocky hillsides

which, when they do not face south-east, are covered hj the

more xerophytic type of plant formation described on p. 526.

Much of the type of veld at present made up of Andropogon
associations with numerous associated plants was at one time

bush. The bush is at the present time retrogressive.
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Marginal Zone.— SiuTounding the busli we have the

transitional marginal veld. This belongs partly to veld jiiid

partly to bush. Occasionally the typical Anthistiria grass

veld grows close up to the edge of the bush, but that is rare.

Andropogon associations, and iu pailicular the tambootie

association, are usually found surrounding the bush. In this

situation these associations diifer slightly in composition from

those occurring on the slopes. There is a more varied

number of associated plants and ferns present, and the

broad-leaved grass Setaria sulcata is characteristic of the

zone.

This belt suffers less from fire than tbe veld as a whole, and

consequently numerous species of the associated flowering

plants take refuge there. Taller half shrubby species are

common.

Berk hey a (Stobcea) spp., Athanasia acerosa,

Vernonia corymbosa, Leonotis leonurus, Polygala
virgata, Artemesia afra, Helichrysum spp., Indi-

gofera sp., Plectranthus spp., Hyptis pectinata,

Lasiosiphon spp., Grnidia ovali folia, Grladiolus spp.,

Mohria kaffrorum, Pella?a hastata are typical and

most abundant. They often oust the grasses altogether.

In the moister parts of the marginal belt, grasses that

characterise the vleis, e. g. Erianthus cap en sis, Arundi-

nella ecklonii, Setaria aurea, as well as, occasionally,

Cyperaceas, and such plants as Osbeckia umlaasiana,

Eichardia af ricana, made up the type of plant formation.

A very definite plant association of this marginal zone is

formed by the Bracken (Pteris aquilina). tSouietimes it

is almost a pure association, at other times mixed with grasses

or with E u b u s p i n n a t u s

.

These plant associations described so far belong properly to

the veld portion of the transitional zone. The other part of

this zone is more irregular and patchy. It consists of shriiljs,

trees, and lianes that prefer the outside of the bush, where

the conditions regarding light and other factors differ from

those in the interior of the bush.
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Rhamnns priuoides, Burchellia cap en sis, Trimeria

alnifolia, Celastrus buxifolius, C. nemorosus,

Bnddleia salvia3f olia, Argyrolobium adscendans,

Grewia lasiocarpa. Gardenia globosa, Acacia

pennata, Entada natalensis, Dioscorea spp., Helinus
ovata are the chief species found in this outside marginal

belt of the bush. Sometimes single isolated trees of Ilex

capensis are found outside the rest of the bush.

Bush Proper.—Coming now to the composition of .the

bush itself, the Upper Canopy is formed by Combretum
kraussii, Calodendron cape use, Xy males mono-
spora.

'J'he last-named always grows in moist spots, and throws

such dense shade that nothing else grows underneath.

Associated with these three trees are: Pygeum afri-

canum, Ficus natalensis, Celtis kraussiana, Rhus
longifolia, Podocarpus thunbergii, Scolopia zey-

heri, Olea laurifolia.

The Lower Canopy has : T o d d a 1 i a 1 a n c e o 1 a t a , H a 1 1
-

eria elliptica, Grewia occidentalis, Schmidelia
monophylla, Clausena inequalis, Rhamnus pri-

iioides, with the following of less importance : Burchellia

capensis, Gardenia rothmannii, G. neuberia,

Trimeria alnifolia, Zizyphus mucronata, Crypto-

carya acuminata, Kraussia lanceolata, Xanthoxy-
lou capense, and several species of Rhus.
The under- shrubs include the following:

Cluytia pulchella, Cassinopsis capensis, Celas-

trus buxifolius, Calpurnia lasiogyne, Ehretia hot-

tentotica, Peddi^ea africana, Rinorea sp. (Alsodeia),

Under-herbs

:

Echinospermum sp., Thunbergia natalensis,

Peristrophe natalensis, Justitia spp., Disperis

fannineas, Chlorophytum spp.. Strep to car pus spp.,

Excoecaria spp., Adenocline sp., Hypolepis an-

thrixifolia, Pteris flabellata, P. quadriaurit a,

Asplenium erectum, A. cuneatum, Pell 33 a hastata.
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Lianes are very numerous, including:

Vitis capensis, V. cuneata, V. cirrhosa, Scutia

couimersonii, Senecio spp., Dalbergia obovata,
Popowia caffra, Cnestis nataJeusis, Strophanthus
capensis, Acacia pennata, Ceratiosicyos ecklonii,

Jasminum spp., Ipomoea sp., Helinus ovata. Aspa-
ragus plumosus. Gassy tha capensis (parasitic).

Epiphytes are :

Polystachya spp. (orchids), Angrajcuni spp. (orchids),

Mystacidium spp. (orchids), Psilotuna triquetrum,

Peperomia caffra, P. sp., Rhipsalis cassytha, Ficus

natal en sis, Lye op odium saururus, L. verticil la turn,

L. gnidioides, Hymenophy Hum spp., Tricho manes
spp.. Poly podium incanum, P. lanceolatum, As-

plenium rut^e folium, Gymnogramme lanceolata,

Mosses and Hepatics.

Bush of this composition clothes the southern slopes of the

Zwaartkop mountain. The large Karkloof forest, which was

estimated by the Forest Commission of 1880 to cover an area

of 80,000 acres, lies outside the district mapped.^

To the south of the Zwaai^tkop bush, at Ihdeta, there is bush

which, though quite similar oecologically, differs slightly in its

composition from the type described. It consists of the

following ;

Calodendron capense (dominant), Celtis kraussiana

(dominant), Xy males monospora (dominant), Kiggelaria

dregeana,Toddalealanceolata, Cyclostemonai'gutus,

Xanthoxylon capense, Ptasroxylon utile, Ocotea

bullata (on high ground), Olea laurifolia (on high

ground), Trimeria alnifolia, Podocarpus thunbergii

(scarce, but probably more abundant formerly), P. latifolia

(scarce), Rhamnus prinoides (around margin), Celastrus

buxifolius (around margin).

It will be seen, therefore, that this bush, not being so much

interfered with, contains more of the valuable timber trees.

' Bews, J. W., "The Yegetation of Natal." 'Ann. Natal Mits.,' vol. ii.

p. 302. See the account of the Yellow Wood bush.
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Though there are thus slight differences in the composition of

Midland bush as it occurs in different localities, yet its general

oecological character is the same, and this will be summed up

later.

(2) Smaller Scattered Bushes and Rocky Stream Bush.

A glance at the map will show that there are numerous
small patches of bush scattered over the high veld region

(e.g. on the Town Hill). The larger bushes also are very

ragged in appearance. Clearings have been made which

penetrate into the very centre of the bush. Scattered patches

remain in the neighbourhood of the larger bushes^ and isolated

stumps of trees may be found between them. These small

bushes are also common near the sources of the streams, and

frequently fill the higher stream valleys.

Their character may be summed up and described in a

sentence. They are similar in every respect to the outer

margin of the bush proper. This fact, together with the way
in which they occur and are distributed, points to the con-

clusion that they are the remains of a forest which formerly

covered the whole area over which they are now scattered.

They are now found in the ravines and less accessible places,

because there naturally the influence of man has been less

felt.

These bushes are more open and irregular than the larger

type. More light penetrates, and the ti-ees found in this kind

of bush are all more or less lio-ht-demanding-. The following-

make up the type :

Rauwolffia natalensis, Combretum kraussii, Ficus
capensis, F. natalensis, Rhamnus prinoides, Celtis

kraussiana, Trema bracteolata, Grrewia lasiocarpa,

(t. occidentalis, G. caffra, Buddleia salvifefolia,

Vitis cuneata and other species, but not Y. capensis,

Nuxia floribunda, Calodendron capense, Cussonia
spicata, Xymalos monospora (sometimes).

Seeing that more light penetrates through this type of
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bush there is greater variety in the undergrowth. Its character

varies directly with the amount of shade and the degree of

wetness in the soil. There may be quite open spaces, though
unless these are very large, actinometer measurements show-

that the full amount of sunlight does not penetrate.^ In such

open spaces the veld grasses maybe found. Setaria sul-

cata is characteristic. Any of the numerous associated

plants may also occur. If the ground is swampy Eichardia
africana is frequently dominant. Impatiens capensis,

Justitia campylostemon, Streptocarpus spp., sela-

ginellas, ferns, mosses, and hepatics are also abundant in

moist places. Where the canopy is more dense Clivia
miniata (Bush Lily) is dominant.

Although, therefore, these scattered smaller tracts of bushes

may usually be looked on as the remnants of a larger bush,

yet their oecological character has been considerably altered.

Of course it is not possible to say definitely that all the rocky

stream bush was at one time part of a larger bush, and has

been reduced to its present limits by the influence of man,

but the evidence for this is in many cases at least convincing

enough.

(3) Bush Cleaeing.

The area at present under consideration, being in the

immediate vicinity of Pietermaritzburg, has had more direct

interference from man than the more remote parts of Natal,

In most of the bush the more valuable timber trees have been

cut down, except in the less accessible places. In the Town
Bush other trees have been planted to replace those taken

away, so that now there is a mixture of such exotic trees as

Eucalyptus and Australian acacias with the indigenous

trees.

In many places the bush has been cleared away altogether,

the worthless trees and shrubs having been destroyed by fire

after the others had been removed. In such places coarse

1 Ibid., p. 284.
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herbs and shrubs grow up with occasionally here and there

single trees that have resisted the fire. Xymalos mono-
spora often survives where all the other trees have dis-

appeared.

The whole ground becomes covered with a type of plant

association similar to the outside transitional belt between

bush and veld, such as

:

Eubus pinnatus, Chilianthus dy ssophyllus Berk-

heya spp., Athanasia acerosa, Plectranthus spp.,

Buddleia salvitefolia, Asparagus medioloides, Pteris

aquilina, with a mixture of veld grasses—Andropogon
species chiefly—and associated plants of the veld.

If such an area is carefully protected the bush will grow

again, but this seldom happens. The annual grass fir6s

sweep through and destroy the young trees, and the bush

clearing tends to become grassland.

Retrogression iu the Bush.—We can note, therefore,

the following stages of retrogression in the bush :

First, we have the larger midland type of bush, which

varies slightly in its composition in different localities, but is

of the same general oecological character throughout.

Secondly, we have the smaller scattered areas of bush,

usually confined to the upper ends of the small stream

valleys, the composition of Avhich is similar to the outside

margin of the larger bush, from which, however, it slightly

differs cecologically, owing to the fact that it is more open

and irregular, and more light penetrates.

Thirdly, the bush has often been destroyed by fire, and in

place of it we get the bush clearing.

Lastly, by constantly recurring grass fires, renewal of the

bush is prevented, and any surviving shrubs and trees are

destroyed, and the area becomes veld, though from the

nature of the ground it remains of the unstable variety

(Andropogon associations with large numbers of the

associated veld plants).
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Sum:i\iary for Bqsh Formation.

This midland type of bush differs slightly in its composition

from the similar bush on other terraces. The bush nearer

the coast is more nearly allied to tropical East A.frican forest.

Though many of the species composing the midland bush

also extend through the tropics, yet some of them do not, and

many that do so extend are confined to the mountains in the

tropics..

In its general oecological character the close type of bush in

Natal may be taken as intermediate between sclerophyllous

woodland, such as occurs on the west of South Africa (where

there are winter rains and dry summers) and tropical rain

forest. Some of the trees are more xerophytic than others,

but they nearly all possess a rather leathery type of leaf.

The individual species, however, vary considerably in this

respect.

Epiphytes are not very abundant, and the undergrowth is

not luxuriant. The great number of lianes, however, make it

somewhat difficult to penetrate through the bush. Owing to

the activities of the white ant the bush is generally remark-

ably free from dead and decaying tree trunks.

Though the bush as a whole is evergreen, yet there is a

slight tendency towards becoming deciduous. Calodendron
capense and Celtis kraussiana are both deciduous, and

Combretum kraussii and Grewia occidentalis are

almost so. Frosts are rare inside the bush, and the tempera-

ture of the soil never falls very low. The bush has, there-

fore, to withstand a dry winter, but not at the same time a

very cold one. Consequently it remains evergreen, but

it shows an approach to the deciduous woods of temperate

regions.

3. THE THORN VELD FORMATION.

The grasses of the thorn veld are the same as those of the

low veld. A great part of what is now treeless low veld
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recently contained thorn trees. Wherever the soil was

suitable for mealie grooving the trees have been removed, and

only a few remain. There is very little of the low veld that

does not contain some thorn trees.

In the thorn veld proper the trees grow isolated a few yards

apart. Were it not for the grass-fires they would tend to close

in and form thorn "thickets." This has been observed to

take place in parts of the veld that have been fenced and

protected from grass-fires.

All the thorn trees might have been included in the list of

associated plants of the low veld, but there are parts of this

veld where there are so few that it is never spoken

of as thorn veld. Further, though the trees and grasses,

since they occupy the same habitat together, constitute

one formation—the thorn veld—yet it is better to con-

sider the grasses under the section to Avhich they properly

belong—the veld—and to deal with the trees separately,

because they naturally compare with the trees that compose

the close bush of the high veld region.

There are probably several species of Acacia which occur

abuiidantly enough, but which the Writer has failed to identify

owing to not being able to find either flowers or pods.

The following species are common :

Acacia horrida, A. caff ra, A. caffra var. rupestris,

A. arabica var. kraussiana, A. sp. (hirtella?),

Celastrus buxifolius, Ehretia hottentotica, Zizy-

phus mucronata, Cussonia spicata, Hippobromus
alata, Euclea undulata, E. sp., Culpurnia sp., Rhus
spp., Plectroiiia spp., Sclerocarya caffra, Harpe-
phyllum caffrum, Chilianthus dy ssophyllus, Ery-

thrina humeana, Nuxia floribunda. Plumbago
capensis, Vangueria spp., and the list given as associated

plants of the low veld.

The umbrella-form is typical of these thorn trees. It is

the form which seems best adapted to withstand the hot, dry

winds to which they are fully exposed. Their extensive root

systems extend hoinzontally along the surface of the soil, and
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do not penetrate to any great depth. This is due for the

most part to the fact that over most of the thorn veld the

hard shales come very near to the surface. Where the soil

happens to be deep they do penetrate to considerable depths.

The different species, however, vary in this respect. There is

also very considerable variation in the degree of spine-

development in the different species and in different indi-

viduals of the same species. The thorns vary in both size

and number. The more thorns the less leaves. There are

also indications of a correlation between the nature of the

root-system and the degree of spinosity, but the whole

subject is one to which the writer hopes to give further

attention.

Another question of great interest is how far have the

thorn trees been influenced in their growth-forms, etc., by

the constantly recurring grass fires. It was pointed out that

grass-burning was the usual practice when Vasco de Gama
landed in 1497. It has certainly been going on regularly

ever since. The thick bark which undoubtedly does help to

protect the thorn trees from the fires, may be, at least,

partly a direct adaptation to environment. Their seeds are

very hard, and under ordinary conditions will lie for a long

time in the soil without germinating. After a grass fire,

however, the hard seed-coat is burst by the scorching and

they germinate immediately. The young trees grow quickly,

and a few of them manage to grow tall enough to be able to

resist the next grass fire. The bulk of them are killed, and

consequently we do not find them growing close enough to

form thorn-thickets. The soil is uniformly very dry, and their

growing isolated is not a result of any differences in soil

moisture. Altogether the thorn veld presents some of the

most interesting problems in connection Avith the plant

oecology of Natal.

VOL. 2, PART 4. 35
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4. THE PLANT FOEMATION ON EOCKY HILL-SIDES.

(1) High Veld Region.

This formation is found on the steep slopes which face

north, where the climatic factors are unfavourable to the

growth of the close type of bush. It is fully exposed to the

hot, dry winds from the north or north-west. The trees

which compose it are more xerophytic than those of the close

bush, but less so than those of the thorn veld. OEcologi-

cally it may be taken as intermediate between thorn veld and

close bush, but here the determining factors are mainly

climatic. The topography is very similar to that of the close

bush formation, though soil transportation is less checked,

and therefore the slope is more rocky, being more denuded.

The trees grow sometimes isolated, sometimes a few together

forming small clumps. They suffer less from fires, for they

possess a notably thick bark which protects them. The

grasses are also not so luxuriant as in either the high veld or

the low veld, and when they are burned the fires are not so

destructive. In fact in many cases the grasses are so poor

that they are not burned. This poorness in grasses leaves

the soil still more exposed, and the slope is very often rugged

and broken, being cut through by ravines or dongas. The

grasses that do occur are the Andropogon associations that

clothe the other slopes, with a mixture of Aristida junci-

formis, and the various associated plants.

Though the slope as a whole is very dry, there may be a

few springs or wet spots, and there are commonly dry stream-

channels which are filled with water only after a rainstorm.

Large and small blocks of dolerite are a common feature of

such slopes. These check soil transportation, and conserve

moisture. If in the driest, hottest weather a stone is raised,

the ground underneath will be found to be slightly damp.

This variability in the soil conditions (in particular as

regards its moisture) is reflected in the vegetation. While in

the thorn veld where the soil is uniformly very dry there
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is nothing- but a monotonous succession of thorn ti'ees, etc.,

here we have extremely xerophytic trees and shrubs growing

quite close to others which are not nearly so much so. Since

they are all to the same extent exposed to the dry hot winds,

the variability in their oecolog'ical character must be due to

the broken rugged nature of the slopes and the consequent

differences in soil conditions.

The following species make up the rocky hillside formation

in the high veld region :

Cussonia spicata, Brythrina tomentosa, Greyia
sutherlandi, Aloe natalensis, A. ferox, A. cooperi,

Buddleia salvisef olia, Chilianthus dy ssophyllus,
Heteromorpha arborescens, Combretum riparium,

Osteospermum moniliferum, Dombeya rotundif olia,

Ricinus communis, Ficus capensis, Zizyphus
mucronata, Panax gerrardi, Mtesa rufescens,

Vangueria infausta, Solanum auriculatum, S.

giganteum, S. sodomasum, Vernonia corymbosa,
Pavetta obovata, Burchellia capensis, Ehretia

hottentotica, Artemesia afra, Phytolacca stricta,

Buclea daphnoides, Plectronia spp., Royena pubes-

cens, Celastrus buxifolius, C. acuminatus, Lippia

asperifolia.

If this list is compared with the others already given it will

be seen that there is an interesting admixture of close bush

and thorn veld species, as well as many others that do not

occur in these formations. The rocky hillside type is, there-

fore, not only intermediate in its oecological character, but

also to a certain extent in its composition between the

trees of the high veld and low veld regions. It is sometimes,

but not always, intermediate in position also, being found

immediately above the low veld.

(2) The Low Veld Region.

The rocky hillside formation in this region is the most

xerophytic of all plant formations in Natal. The rocky

slopes in this case usually overhang the rivers. Since these

VOL. 2, PART 4. 35 §
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all flow more or less in an easterly direction from the

Drakensberg to the sea, the slopes on the north side have a

southerly exposure, and are sheltered from the dry, hot winds.

Such portions of the low veld region stand in contrast to the

wide alluvial flats.

South Exposure.—The rocky hillside formation with

south exposure consists of :

The thorn veld speciesof Acacia, Celastrus buxif olius,

Tecoma capensis, Zizyphus mucronata, Ehretia

hottentotica, Cussonia spicata, and any of the other

thorn veld species.

As far as its composition goes it differs very slightly from

thorn veld ; but owing to the steepness of the slope the

grasses are not so abundant, the trees do not suffer from

grass fires, and since they are also more sheltered they grow

closer together, forming thorn thickets. The situation,

exposure, etc., in this case are the same as those of the close

type of bush, but the factors operating are those of the low

veld region. The associated plants are more abundant than

in the case of the thorn veld. An admixture of ferns in the

moister portions of the underbush is a feature.

North Exposure.—On the slopes which face north, i.e.

on the south side of the river, we get the more xerophytic

rocky hillside formation of the low veld region made up of

:

Aloe ferox, A. spp., Cussonia spicata, Euphorbia
grandidens, E. tirucalli, E. spp., Commiphora
harveyi, C. caryasfolia, Encephalartos altenstenei

Passerina spp., Scutia commersonii, Rhus spp.,

Hippobromus alata, Pt^roxylon utile, Acacia
caffra var. rupestris (A. eridinia ?), Acacia horrida,

Mesembrianthemum spp.

Succulent or semi-succulent lianes :

Sarcostemma viminalis, Dregia floribunda, Rio-

creuxia sp., Capparis spp., Secamone sp., Ceropegia
sp., Cissampelos sp., Vitis cuneifolia, V. sp., Senecio
spp.

This is one of the most extensive and most interesting of
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the plant formations in Natal. It is found in all the main
river valleys wherever the rivers have cut through so steeply

as to leave such rocky slopes. In the area at present under

consideration it occm-s below Howick, but the best examples of

it in the neighbourhood are further down the Umgeni and
just outside the area mapped. The valley of the Tugela is

richer still in this type. A rubber company has been formed

to work the rubber obtained from Euphorbia tirucalli,

and it has been estimated that there are at least twelve

million specimens of that tree in the Tugela valley alone.

The estimate is probably a fairly accurate one (see PI. XLVI).

Although thorn trees also occur in this formation, yet its

xerophytism is shown rather in succulence. The euphorbias

a,nd aloes may be taken as the typical members. There are

few gi-asses. Those that do occur are of the low veld, stony

hillside type already described.

The various plant formations of hillsides might be grouped

as follows :

(1) High Veld Region.

(a) South exposure :

Close bush. Bush clearing. Andropogon veld.

(b) North exposure :

Mixed xerophytic trees and shrubs (inter-

mediate between close bush and thorn veld).

(2) Low Veld Region.

(a) South exposure :

Thorn thickets (similar to thorn veld but

denser)

.

(b) North exposure :

Extremely xerophytic trees and shrubs. Succu-

lents. Very few grasses.

5. ALPINE PLANT FORMATION.

The Zwaartkop mountain has an altitude of 4758 feet, which

is the highest in this area. The higher altitude has brought
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about certain changes in the vegetation, both floristically and

oecologically. The mountain has the flat top so characteristic

of S. African mountain scenery. The rainfall is very high

over the top of the mountain, though no exact figures are

available. The deposition of moisture is even much greater

than any figures would indicate;, as so much of it comes in the

form of mist. The rain-clouds usually strike the south-east

side first, and this side is clothed with the type of bush already

described. On the top, as a result of the high rainfall, Ave

find marshy spots in depressions, while the higher portions

ai'e often washed completely bare of soil. In other places the

soil that is left is a coarse, heavy sand or gravel. The vegeta-

tion is, therefore, very mixed, varying from the most extreme

xerophytes to marsh plants.

On the sides of the mountain the usual veld grasses pass

right up to the top, except on the south side, where there is

bush. Being of the unstable type the Andropogon species

are the natural dominant grasses, bnt they have been largely

replaced by Aristida junciformis.

However, the presence of the following grasses gives a dis-

tinctive character to this veld of higher altitude :

Harpechloa capensis, Microchloa caffra, M. altera

var. nelsoni, Anthoxanthum ecklonii, Tristachya
leucothrix, Eragrostis brizoides, E. chalcantha,

Axonopus semialatus (early spring).

The following associated plants are also distinctive

:

Crassula (many species), Stachys fethiopica var.

glandulif era, Stachys sp., Orthosiphon teucrif olius,

Cycnium racemosum, C. adonense, Sebasa sedoides,

S. crassul^f olia, Helichrysum adenocarpum, H.
spp., Watsonia meriana.
On the north side there are a few patches of rocky hillside

formation consisting of

—

Grreyia sutherlandi. Aloe natalensis, A. cooperi,

Buddleia salvitefolia, and the bracken association

(Pteris aquilina) above these approaching the top.

On the south side along the upper margin of the bush
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Leucosidea sericea is abundant. This is a typical alpine

species of the Drakensberg.

Behind the Zwaartkop, not rising- to the same altitude, there

is the peak of the Little Zwaartkop. Over the tops of the two

the grasses already mentioned are found, but Anthistiria,

Aristida and Andropogon are most abundant. Stiburus

alopecuroides is common in the marshy spots. In addition,

the following plants make up the plant formation of the

mountain top :

Protea hirta, Alepidea amatymbica, Kalanchoe
thyrsiflora, Gerbera aurantiaca, Gazanea longi-

scapa, G. sp., Psammotropha myriantha, Sebtea

crassultef olia, Tulbaghia acutiloba, Wurmbea
kraussii, Euryops setiloba, E. pedunculatus, Cyc-

niuni adonense, C. racemosum, Sutera breviflora,

Erica sp., Hypoxis kraussiana, H. angus tifolius,

H. platypetala, Scilla lancaefolia, S. globosa, S. spp.

On bare rocks with little or no soil the following :

Aloe natalensis, several species of Crassula, Sela-

ginella rupestris, Hypoxis kraussiana, Pellsea

consobrina, P. calomelanus.
In the moister spots :

Hopubia cana. Gladiolus ecklonii, Satyrium

cordifolium, S. longicauda, S. macrophyllum, 8.

parviflorum, S. sphajrocarpn m, Disa spp., Brachy-

corythis pubescens, Di speris sp.,Habenaria bonatea,

H. spp.

In fact these moist places on Zwaartkop are among the best

of our localities for ground orchids.

The Zwaartkop mountain, though it rises high above the

level of its own terrace, is at the same time far below

the altitude of the mountains which form the range of the

Drakensberg. In the case of Zwaartkop, as a whole, the

vegetation is typical high veld and close bush, with a few

patches of rocky hillside formation and small vleis. However,

at the higher altitudes the presence of many species not found,

or if found not abundant, at lower altitudes, gives a distinctive
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chai'acter to the plant formation. Such plants as L eu co-

si dea sericea, Pi"otea hirta, Erica sp. connect it with

the alpine formation of the Drakensberg.

6. THE VLEI POEMATION.

The term vlei is applied to a marsh in S. Africa. They

are formed most frequently along the spruits or streams,

where these spread over the level ground. In some cas'es

vleis occupy small circular depressions with no outlet. In

such cases they may dry up during the dry season. There are

very few examples of actual lakes or ponds, though there ai-e

one or two in the low veld region.

The vegetation of the vleis varies according to the degree

of wetness and stagnation in the water, and the various plant

associations may be graded accordingly as follows :

(a) The tambootie and other Andropogon associations,

found in the moister spots of the veld, form a transitional

type to the vlei. In such places the Andropogon species

grow tall, and there are all gradations between this and

ordinary veld. As one passes from pure Anthistiria veld

the Andropogon species become more and more abundant as

they do on the slopes, but in the passage to the vlei they also

grow taller and taller, until one reaches the type that is

usually spoken of as a vlei. It is impossible, however, to

draAv any definite distinction between this driest type of vlei

and the moister paints of the veld.

(b) Setaria aurea becomes dominant in Avetter vleis. Its

golden spikes give a characteristic colour to this type, so that

it can be recognised from a distance.

(c) Eragrostis nebulosa is dominant in many vleis—some

of them are quite dry in the dry season but flooded in the rainy

season. Its loose spreading panicles again give a charac-

teristic colour, this time a greyish white.

(d) Phragmites communis is dominant in the very wet

vleis where the water is draining through fairly rapidly. The
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Phragmites association is also the commonest, or one of the

commonest, along the rivers.

(e) Leersia hexandra often forms practically a pure

association in wet vleis. It forms a dense mat in autumn
covering the surface of the vlei to the depth of a foot or two,

and as it dries up during the dry season it is usually burned off.

The leaves as they wither are a dark reddish-brown in colour.

(f) Erianthuscapensis (umtala) is the tallest of all our

Natal grasses, growing up to twelve feet or more. It is only

occasionally dominant in the vleis, being on the whole more

characteristic of the marginal belt of the bush, but where it

does occur in the vleis, mixed with Cyperus spp.or other

grasses, it is the most conspicuous species on account of its

height.

(g) Cyperus Vleis.—Cyperus latifolius, C. fastigia-

tus, and other Cyperus spei-ies form vleis which are of a

wet type, but they frequently dry up in winter.

(h) Typha capensis is dominant in the wettest vleis

where the water is stagnant. Such vleis never dry up

completely.

(i) Marsilia macrocarpa may form a covering in small

ponds, in which the water, drying up as winter advances,

leaves a bed of mud which hardens from the edge inwards

towards , the centre. The only examples of this in the

selected area occur in the low veld region.

Marsilia capensis is similarly found near Fox Hill.

(k) Mixed Associations.—With the exception of the first,

these various associations only occur singly in the smaller

vleis. In the larger vleis there is a mixture due to the fact

that different parts of such vleis vary in their degree of

wetness, and in the amount of stagnation in the water.

In the larger vlei Andropogon associations grow along

the margin, and grade into the veld on the other side. With

the tall Andropogon species the following grasses are

associated :

Pennisetum sphacelatum, P. thunbergii, Calama-

g r o s t i s h u 1 1 o n a?, P h a 1 a r i s a r u n d i n a c e a, A r u n d i n e 1 1 a
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e c k 1 o n i i, B r om 11 s in a x i ni u s, S e t a r i a im b e rb i s, S t i b u r u s

alopeoiii'oideSj Imperata aruii dinacea, Paspalum
scrobiciilatum, Panicum crux-pavonis, Andropogon
eucoinus.

These are all transitional species from veld to vlei. They

may occur in places where Andropogon species are not

dominant, in fact certain of them may in turn become the

dominant species of the transitional zone.

Towards the centre of the vlei we find the other associa-

tions already described, in the situations, as regards degree of

wetness, suitable to each. In the case of those which require

more or less similar conditions there is commonly an inter-

mingling. Thus Eragrostis nebulosa may mix with

Setaria aurea, Setaria aurea with Leersia hexandra,
Phragmites communis with Typha cape n sis, and any

of them with species of Cyperus.
The following is a list of associated plants of the vleis :

Cyperacea3: Ascolepis capensis, Kyllinga elatior.

K. erecta, K. sp., Pycreus angulatus, P. oakfor-
tensis, P. flavescens, P. umbrosus, Cyperus spp.,

C. rupestris, Mariscus congestus, M.deciduus, M.
spp., Eliocharis limosa, Fimbristylis complanata,
F. monostachya, Scirpus cernuus, S. hystrix, S.

prolifer, S. rivularis, Fuirena pubescens, F.

coerulescens, Lipocarpha argentea, Rynchospora
glauca, Carex spp.

Other plants: Luzula africana, Mor^ea spathacea,
Crocosma aurea, Hesperantha baurii, Anoiganthus
breviflorus, Chironea purpurascens, Scilla glo-

bosa, Rhamphicarpa tubulosa, Kniphofia brevi-
flora, K. sp., Eucomus sp., Crinum sp., Richardia
africana, Eriocaulon sp., Aponogeton natalense,
Sopubia simplex, Gunnera perpensa, Trifolium sp.,

Anthericum sp. (elongatum?) , Helichrysum aureo-
nitens, Danekia capensis, Valeriana capensis,
Osbeckia umlaasiana (Dissotis), Dissotis eximia,
Polygonum 1 apathif olium, P. sp., Commelina
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gerrardi, Myosotis af ra-palustris, Mentha aqua-
tica, Lythrum sp., Alchemilla capensis, Geranium
caffrum, Ranunculus pinnatus, Hypericum lalandii,

H. sp., Epilobium capense, E. hirsutum.

7. THE PLANT FOEMATIONS OF THE STREAMS AND
RIVERS.

(1) High Veld Region.

In the hio'h veld reo-ion, if we bes-in at the sources of the

streams (or spruits as they are called in S. Africa) and

follow them downwards, the following is the succession of

tyj)es of vegetation.

(a) The whole upper part of the stream valley, if it has

the southerly aspect, is filled w^ith bush of the type already

described—the rocky stream bush (see p. 520).

(b) In many places this bush has been destroyed and we

have the bush-clearing also already described.

(c) If the bush clearing has been replaced by veld, the

sides of the valley have Andropogon associations, while

near to the stream the taller species of Andropogon and

vlei grasses with Cyperacese dominate.

(d) In the case of streams which do not face south or

south-east, and consequently do not possess the proper

exposure for bush, the upper parts have often a few of the

trees and shrubs which compose the rocky hillside formation,

such as

:

Heteromorpha arborescens, Panax gerrardi,

Buddleia salvi^efolia, Combretum riparium, Ficus

capensis, Massa rufescens, Burchellia capensis,

Ehretia hottentotica, as well as the following :

Ficus natalensis. Erica urceolaria, Myrica sethio-

pica, Podocarpus thunbergii, P. elongata. Ilex

capensis, Pygjeum africanum, Scolopia zeyheri, S.

(ecklonii). Erica cooperi, E. cubica, Cyathea dregei,

Lomaria boreana, Osmunda regalis, Gleichenia

umbrae ulif era.
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These do not form close bush, but grow isolated or in small

clumps as in the case of the rocky hillside formation.

(e) Following the streams downwards a succession of vleis

occupy the more level parts, while in the steeper parts the

veld formation comes close up to the side of the stream. It

consists usually of Andropogon associations if it is natural

veld, or these are frequently replaced by Aristida junci-

f or mis.

(f) Between the grassland and the stream there is a narrow

moist zone in which at different places such plants as the

following are found

:

Luzula africana, Juncus spp., various Cyperaceae,

Myosotis af ra-palustris, Mentha aquatica, Gera-

nium caffrum, Drosera burkeana, Osbeckia umlaa-
siana, Richardia africana, Cyathea dregei, Nephro-
dium bergianum, Aspidium felix-mas, Mohria kaf-

frorum, Osmunda regalis, various Hepatica?, various

Mosses.

Half submerged or floating-

:

Potamogeton spp., Juncus sp., Ly thrum sp., Calli-

triche bolusii, Utricularia spp., Myriophyllum
spicatum, Ceratophyllum sp.

(2) Low Veld Region.

In the low veld region over the alluvial flats the grasses

that line the stream sides are the usual species of Andro-
pogon (A. dregeanus is common), but in places there are

other associations.

(a) Pennisetum unisetum is dominant for considerable

distances and forms often a pure association.

(b) Phragmites communis in the same way lines the

banks of the Umgeni and Umsindusi for long distances (PL

XL).

(c) Cyperus spp. are not so common, but clumps of

Cyperus association occur here and there.

(d) Certain of the other vlei grasses, e.g. E riant hus
capensis, Setaria aurea, Arundinella ecklonii/^ are
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found occasionally mixed with the Andropogon species or

with the other associations.

(e) Of trees and shrubs the following are common close to

the river side :

Zizyphus mucronata, Trema bracteolata, Ficus
capensis, F. natalensis, Rubus rig-idus, Eugenia
cordata, Rhus spp., Acacia caffra, Celastrus buxi-

folius, Lippia asperifolia, Royena pallescens,

Randia rudis, Ehretia hottentotic a, Combretum
salicifolium. They grow closer together than in the rest

of the thorn veld (Pis. XL, XLII, XLIII).

In other parts of the low veld region, where the streams

and rivers have formed steeper banks and cliffs, we find the

I'ocky hillside formation already described. The streams and

rivers, as followed along their courses, show examples there-

fore of nearly all the types of plant formation found in the

area—bush, veld, vlei, and rocky hillside formation. It is

only in the aquatic or semi-aquatic plant associations of their

margins that they show a distinctive type. Natal is rather

poor in purely aquatic plants as distinguished from the marsh

plants that are often semi-aquatic.

The fresh-water algse have not, as far as the writer knows,

been much collected or described. Nitella sp. is abundant.

8. PLANTATIONS.

(1) Wattle.

In Natal the culture of the black wattle (Acacia mol-

lissima) has become one of the most important industries.

Its bark is particularly rich in tannin and it is being more

and more used for tanning. The tree is a native of Australia

and was first introduced into Natal probably as an orna-

mental tree. The first bark was sold locally in 1884, and the

first consignment was sent to Europe in 1887. Ac present

the annual value of Wattle bark exported has gone up to

over £200,000. The timber is also used as mine props. The

industry is rapidly growing in importance.
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The first essential requirement of this tree is plenty of

moisture. The low veld region is too dry for it. It also

demands a deep and porous soil. The presence of iron salts

and the absence of lime are points that favour it. 'J'he

climate and soil of the high veld region suit all its require-

ments. It grows best in the "mist belts/' and the deeper

the soil the better. Such soils are usually very poor chemi-

cally, but their mechanical properties, as already mentioned,

are good. They are never entirely dry as in the case of

the much richer soils of the '•' mealie country " in the low

veld.

The soil is ploughed and pulverised, and the seeds are

specially prepared before being sown. If sown in the

ordinary way they may lie for years without germinnting.

The seeds of the Acacia spp. of the thorn veld germinate

after being scorched by the grass fii'es. The seeds of Acacia
mollissima are made to undergo an equivalent process.

They are soaked in boiling water. Usually the method

pursued is to pour boiling water over them which is left to

cool gradually and soak into the seeds for a day or so.

Older seeds may require to be treated a second oi- even a

third time with boiling water. If the seeds are sufficiently

soaked they germinate in about two weeks; if they are not,

they germinate irregularly for two or three years.

The seeds are sown either broadcast or in lines. Occasion-

ally mealies are sown at the same time, but generally speaking-

good Avattle soil does not cany mealies. At the end of a few

months, when about one foot high, they are thinned to single

stems.

If unbroken veld has been planted with wattle, there are

few weeds, but if soil that has previously been cultivated

(Kafir gardens, etc.) is planted there is usually a great

variety of weeds. Bidens pilosa, Senecio juniperina
(mkanga), Physalis peruviana, Nicandra physaloides
are most frequent, but any of the other common weeds occur

(see above under '^ Weeds of Cultivated Land'^). Bidens
pilosa is more abundant than all the rest put together.

J
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About the second year the trees are high enough to shade

and kill the weeds. Grasses, if the ploughing has been care-

fully done, should not be present, but veiy often they are, for

a time, completely dominant. In this case there is great

danger from fire.

After the third or fourth year the grasses disappear and
the whole plantation consists of wattle Avithout any under-

growth. Nothing could be barer of under vegetation than a

wattle plantation. As a rule there is not a single plant to be

found other than the wattle itself.

In about seven years the trees are cut down and the bark

stripped. The timber is removed and the branches and

general debris that remain scattered over the ground are

burned. Mixed with this rubbi.sh are plentv of seeds, and

these germinate among the ashes. The plantation thus

renews itself and the process is repeated every seven years.

(2) Blue Gums.

The other plantations are insignificant in extent as compared

with wattle. There are plantations of Blue Gum (Eucalyptus

globulus) and other Eucalyptus spp. The seeds are

usually sown in boxes or tins, and the seedlings planted out

when they are from three to six inches high. The trees are

not cut" down, as a rule, till they reach a diameter of twelve

inches. The time varies greatly, but this stage is rarely

reached before the twelfth year.

(3) Pines.

There are also small plantations of Pin us insignis and

Pin us pinaster, and a great number of exotic trees are

grown around Maritzburg and elsewhere for ornamental

purposes.

GENERAL SUMMARY.

Natal is a country which, owing to its physical configuration

and the steep rise from the sea to the Drakensberg, shows
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o-reat variety of natural conditions. It rises bv a series of

terraces, but these have been cut through by the main river

valleys, so that in each terrace there are portions at a higher

level—the high veld region, and portions at a lower level

—

the low veld region. Natal, as a whole, is a region of summer

rainfall, 77 per cent, of the average annual rainfall coming

between October and March. The winters are very dry.

Towards the end of winter hot, dry winds blow from the north

or north-west.

On each terrace the high veld region receives the greatest

proportion of the deposition of moisture both in the form of

rain and mist ; it does not have great extremes of tempera-

ture ; the hot winds do not affect it so much, and its southern

slopes are sheltered from them. The soil on the more level

parts is loose, well aerated and of considerable depth, rich in

the higher oxides of iron, but poor in nutritive salts. On the

steeper slopes the soil conditions are more variable, and large

and small blocks of dolerite are frequent. The slopes with

north exposure are often bare and rocky.

The low veld region is much drier, since the rain-clouds tend

to pass over it withovit depositing moisture; it has great

extremes of temperature ; the hot winds are both hotter and

stronger in the valleys, the air being heated by compression

as it descends from above. The soil is a dry, hard-baked,

compact clay, badly aerated, but rich chemically. Over the

river flats the soil is alluvial, growing more shallow on the

rising ground till it becomes transitional to the high veld.

Where the rivers have cut down deeply rocky slopes or cliffs

are formed, often covered with blocks of dolerite.

The soluble salts are dissolved out of the soils of the high

veld and re-deposited in the low veld. Here and there iron-

pans are formed, and lime is re-deposited as nodules. The

soil itself is washed down, and during the dry season blown

down, to lower levels. After the grass fires the ashes are also

blown down over the low veld.

The vegetation has been, and is being, greatly changed

through the influence of man, both direct and indirect. Fire
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has had a great efPect in changing the plant associations of

the veld and in destroying the bush. Since all the factors

interact, climate and soil are also affected.

The plant formations in this area, as determined by these

factors, are the following.

(1) The Veld Formation.

The high veld has a tall variety of Anthistiria imberbis
dominant over the more level ground, Andropogon cere-
siffiformis sub-dominant where the soil is not so deep, and
Andropogon associations on the steeper slopes transitional

to bush, vlei and low veld. There are many associated grasses

and other flowering plants which are most abundant in the

Andropogon associations. Aristida junciformis,
Eragrostis curvula, Cynodon dactylon form
"secondary " associations as a result of man's interference.

The low veld has a loosely tufted, seldom flowering variety

of Anthistiria dominant over the alluvial flats and gentler

slopes. With changing soil conditions Andropogon hirtus,

A. schoenanthus, A. pertusus become dominant. On
stony hillsides the grasses grow in semi-isolated tufts.

Sporobolus indicus and other species form secondary

associations in " changed veld." In cultivated land there is

a great variety of weeds.

(2) The Bush Formation.

The midland type of close bush occupies the south-eastern

slopes of the high veld region where there is large deposition

of moisture and shelter from hot winds. It has a definite

composition, varying slightly in different localities, and is

intermediate oecologically between sclerophyllous woodland

and tropical rain forest. It shows a slight tendency towards

becoming deciduous.

In smaller patches and commonly in the higher stream

valleys there are scattered bushes, which are frequently the
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remnants of largei- bnsh. They are similar in composition to

the outer margin of the latter, but are more open and irregular,

and this leads to differences in the undergrowth.

Bush clearinsfs have numerous coarse herbs and shrubs

and associated plants of the veld, as well as occasional trees,

such as Xymalos monospora, that may have resisted the

fire that destroyed the bnsh. These plants gradually become

replaced by Andropogon associations.

(3) The Thorn Veld Formation.

This occurs in the low veld region. The trees grow

isolated, and are prevented from growing closer by the con-

stantly recurring grass fires. Their umbrella-form, horizontal

root system, variable thorn development, and thick bark

are the main features. These are adaptations brought

about by their exposure to the hot winds, by the hard, dry

soil with shales usually near the surface, and perhaps partly

by the annual grass fires.

(4) The Rocky Hillside Formation.

In the high veld region this occurs on the slopes which do

not face south or south-east. It is intermediate oecologically

in its composition, and frequently in its position, between

close bush and thorn veld. The trees grow sometimes

isolated, sometimes in clumps. The variable soil conditions,

particularly as regards moisture, lead to considerable

variation in this type.

In the low veld region on slopes with south exposure thorn

thickets are formed of the same composition as the thorn veld,

but denser. On slopes with north exposure very xerophytic

trees and shrubs (succulents) make up the formation.

(5) The Alpine Formation,

On the Zwaartkop mountain the presence of many species

not found lower down gives it a distinct character, and
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certain species connect it with the alpine formation of the

Drakensberg.

(6) The Vlei Formation.

The various associations can be graded according to the

wetness of the vlei and the amount of stagnation in the

water. In the larger vleis the associations are mixed. There

is a great variety of associated plants.

(7) The Plant Formations of Streams and Rivers.

Following these downwards, bush, veld, vlei, and rocky

hillside formations occur, with a distinct formation in the

moist marginal zone. Various associations along the river-

side are characteristic (Pennisetum, Phragmites,

Cyperus). The trees and shrubs which line the streams

and rivers are distinctive both in the high veld region and in

the low veld.

The author desires to thank Mr. T. R. Sim, F.L.S., for

much assistance, particularly in connection with the floristic

work ; and he is also indebted to Mr. J. Fishei', B.Sc, of

Cedara, Natal, for specimens collected in that neighbourhood.

EXPLANATION OF MAP AND OF PLATES
XL-XLVI,

Illustrating Professor J. W. Bews's paper, " An CEcological

Survey of the Midlands of Natal with Special Reference to

the Pietermaritzburg District.'^

Map.

In the vegetation map as first prepared by the writer the plant

formations were represented by different colours. Since the line of

demarcation between high and low veld is nowhere clearly defined,

but, on the contrary, the unstable Andropogon associations occupy
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the transitional belt between the two, and these grade into high veld on

the one hand, and low veld on the other, it was, of course, impossible

to show any clearly marked boundaries. The Andropogon associa-

tions were represented by mixing the two colours chosen to represent

high veld and low veld.

Since, however, nothing is really gained by using two colours, which

adds to the expense of reproducing, the high veld has been represented

uncoloured, and the transitional belts (Andropogon associations) and

low veld have been represented by lighter and deeper shades of the

same colour. In the case of the other plant formations—bush, thorn

veld, vlei, rocky hillside, plantations—instead of separate colours, various

conventional signs have been used, supei-posed on the colours.

The map thus shows at a glance the main division of the area into

high veld region and low veld region. The bush formation, it will be

seen, is confined to the high veld, the thorn veld to the low veld region;

but vleis of identical character occur in both regions.

The altitude of the main points are given in feet, as mentioned on

p. 488 ; also the various geological strata are indicated. Note that the

high veld consists chiefly of Coal Measure Sandstones and arenaceous

shales with several large dykes and sills of dolerite. the latter by its

decomposition giving rise to the more valuable mineral salts, which,

however, get leached out of the high veld soil. The low veld consists

mostly of thin beds of Ecca Shales, which lie near the surface.

D'R'yka Conglomerate (the lowest beds of the Karroo systems) is

exposed at the various points in the low veld region which are marked

on the map. Table Mountain Sandstone appears on the extreme right

on the rising ground across the Umgeni. Dolerite intrusions occm*

also in the low veld.

Plates.

Note.—In examining these landscape views it should be borne in

mind that owing to the peculiar atmospheric conditions of Natal

distances are very deceptive, and hills that appear quite near may lie

thirty or foi-ty miles distant.

PI. XL.—Albert Falls of the Umgeni. A general view of the low

veld alluvial flats (cf . PI. XLII). In the foreground typical low veld

variety of Anthistiria imberbis. Phragmites lines the river

side above and below the falls. Trees and shrubs as described on p. 537.

In the background high veld (Karkloof range) with wattle plantations

and indigenous bush.

The plants actually gathered near the Albert Falls were the follow-

ing :
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Phragmites communis, Oliffortia strol)ilifera, Helichry-
sum spp., Rubus rigidus. Zizyphus mucronata, Ficus
capensis, ComV)retiim salicifolium. Chiliantu us dyssophyllus
Acacia caffra, Dalbergia obovata, Rhus sp.. Celastrus
buxifolius, Heteromorpha ai'borescens. Asparagus sp..

Lippia asperifolia, Jasrainum sp., Randia rudis, Ruyeua
pallescens. Vitis orieutalis. Indigofera sp., Epilobium
hirsutum. Athanasia pennata, Aloe saponaria. Aster sp.,

Scabiosa columbaria var. dissecta, Ochna atro-purpurea,
Setaria imberbis, Crassula muscoides.

PI. XLI.—Henley. Rocky stream type of bush. List of species as

given on p. 520. Combretum kraussii is the dominant tree. It is

easily recognisable from a distance by the colour of its foliage, which is

a light green in early spring and reddish in autumn. High veld is

shown in the background.

PL XLII.—The Umgeni valley, fromTaljle Mountain (Natal). Thorn

veld. This photograph gives a good idea of the rugged country in the

low veld region, and should be contrasted with the alluvial flats as

shown in PI. XL. Note how the trees gi-ow closer togethei- near to the

river. Watsonia densiflora in the foreground (high veld).

PL XLIII.—Umlaas River. Thorn veld and denser thorn tliicket.

For list of species see p. 524.

PL XLIV.—Edendale. Rocky hillside formation of high veld region.

List of species given on p. 527. High veld with Anthistiria and

Andropogon spp. on the left, Cussonia spicata in the foreground.

PL XLV.—Below Howick Falls. Rocky hillside formation of low

veld region. Thorn thicket to the right. Lists of species, p. 528.

PL XLVI.—Tugela Valley. Dry river valley with extremely xero-

phytic plants. See list p. 528. In the foreground Aloe f erox.

Euphorbia grandidens (candelabra form) is conspicuous, and

Euphorbia tirucalli (more shrubby) is mixed with it.

VOL. 2j PART 4. 36









1-5

tJ
<
H

^





o

<1





X
1-3

o





o

<





>





>

X





INDEX OF MOLLUSCA.

(VOL. II.)

Synonyms are indicated by italics. New species described in this volume are

distinguished by (sp. n.) being placed after the names of the authors.



548 INDEX OF MOLLCJSCA.

Calliostoma crossleyse E. A.
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LimacidBe

Limacinae

Limax
Limax agrestis Linn.
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Antarctic Expedition, National 144

Anthericiim . . . 319

elongatura Willd. 534

Anthistiria . 315, 316, 330,

331, 508, 509, 511, 513,

517, 531, 532, 541, 545

imberbis Betz. 286, 311,

313, 315, 316, 325,

330, 487, 490, 493,

500, 502, 503, 507,

508, 510, 512, 515,

541, 544

Anthoceros . . . 309

Antholyza paniciilata Klatt.

30, 89, 96

Anthoxanthum ecklonii Stapf.

314, 530

Antidesma venosnm E. M.

23, 88, 91, 299

Aphodins marginicollis Har. . 19

Apocynacese . . .85
Apodolirion biichanani Baker

318, 506

Apodytes dimidiata E. M. 20, 79,

92, 296, 302, 303, 3Q4, 325

Aponogeton natalense Oliv. 323, 534

Apteruodus . . . 133

Aqiiatic vegetation . . 323

Araliaceee . .82
Araucarioxylon latiporosum

Kraus. 356

Argyi'olobiuni adscendens

Walp. 518

marginatvim

Bolus 24, 25,

80, 102

rupestre Walp. . 505

stipulaceum

E. ^ Z. 505

uniflorvxm Harv. 505

Aridity, increase in . . 499

Aristida 315, 316, 509, 510, 531

angustata Stapf. . 313,

317, 511, 512

barbicoUis T. 4" E. 313, 316

Aristida junciformis T.SfR. 315,316,

317, 500, 503, 508, 509,

511, 512, 513, 516, 526,

530, 536, 541

Aroideae . . .90
Artemisia afra Jacq. 45, 83, 94,

306, 325, 505, 517, 527

Arundinaria tesselata Mtinro . 308

Arvindinella ecklonii Nees . 306,

322, 517, 533, 536

Ascarids . . .21
Asclepiadacese . . 85, 305

Asclei)ias albens Sohl. . . 506

Ascolepis . 322

capensis Ridl. 503, 534

Asparagus 39, 90, 305, 319, 543

medeoloides Thb. . 522

plumosvis Baker

301, 303, 519

Aspidinm filix-mas Siu. . 536

Asplenium cuneatum Linn. . 518

erectum Bory

301, 303, 518

rutsefolium Kze. . 519

Assegai tree . .326
Assegaailiout . . 326

Aster .... 545

asper Less. 12, 23, 34, 40, 42,

83, 92, 505, 513

eregeroides Harv. 20, 23, 28,

83, 101

Asthma . . .38
Athanasia acerosa Harv.

505, 517, 522

pinnata iuui. /. . 545

Attheylla warreni Brady (sp. n.)

463, 473

augur = soothsayer . . 5

Avicennia officinalis Linn.

297, 325, 329

Axonopus semialatus Hk. 503, 530

Baakhout . . 326

uBabe (omKulu) = Buffalo-

grass .... 328



556 GENERAL INDEX.

FA.GE



GENERAL INDEX. 557

I



558 GENERAL INDEX.

Cardiospermum halicacabum

Linn. 29, 49, 34,

66, 80, 103

Carebara vidua F. Smith

Carex

dregeana Kth.

Carissa arduina Linn. .

errandiflora A. DC.

. 120

322, 534

. 503

. 325

. 294,

295, 325

320, 505

74, 81

295, 296

301, 518

Cassia mimosoides L. .

occiden talis Linn.

Cassine albanensis Sond.

Cassinopsis capensis Sond.

Cassipoiirea verticillata

N. E. B. 299

Castor-oilplant. . 69,328,514

Cassytha capensis Meisn. 304, 519

Catarrh .

Caterpillars

uCathiicathvi

Cat-thorn

Cattle-tracks

Cave Sandstone

Celasti-inese

Celastrus

34, 77, 80, 81, 83,

84, 86, 88, 89

. 291

50, 52, 78, 91

. 325

. 496

. 255

. 79

40, 79, 94, 310

acuminatus Xmi»i. 325, 527

annularis Sond. 295, 303

buxifolius Linn. 38, 79, 94,

296, 300, 301, 310, 312,

313, 325, 518, 519, 524,

527, 537, 545, 528

maritima Bolus . 296

nemorosus E. ^ Z. . 518

pedixncularis Sond. . 325

procumbens Linn. . 295

Celtis kraussiana Bernh. . 300,

301, 302, 303, 304, 308,

325, 518, 519, 520, 523

Centetes . . .129
Cephalophus grimmi (Linn.) . 235

Cephalanthus natalensis Oliv. 313

Cerastixim dregeaniini Fenzl . 320

Ceratiosicyos ecklonii Nees 305, 519

Ceratophyllum . . . 536

Ceratotheca triloba E. M.

25, 86, 92, 506

Ceriodaphnia natalis Brady . 468

Ceropegia . . . 528

lunCeya . . . .328
Chaetachme aristata Planch. 31, 88,

95, 299

meyeri Harv. 31, 69, 88

Charopa.... 334

Cherrywood . , . . . 328

Chenolea . . .297
diffusa Thb. . 297, 329

Chenopodium ambx'osioides

Linn. . 514

Chest complaints . 78, 79, 80,

81, 82, 83, 84, 87, 88, 89, 90

Chillingham or Park Cattle . 240

Chilianthus dysophyllus

A. DC. . . 313, 522,

524, 527, 545

oleaceus Burch. . 325

Chilota . . 400, 403, 404, 406

braunsi Mich. 400, 406, 416,

451, 454, 458

exiil (Rosa.) . . 404

tragardhi Mich. 399, 400,

406, 414, 415, 451, 454, 458

wahlbergi Mich. 400, 406,

416, 451, 454

wahlbergi Mich. f. pul-

chrior* . 406

warreni Mich. (n. sp.) 406,

411, 414, 452, 454, 458

Chilotacea . 403, 404, 406, 454

Chironia baccifera L. . . 295

pui'purascens Bth. 4'

Hook./. . . 534

Chlamydophorous . . 164

Chloris .... 508

gayana Kth. . . 313

petraja Thh. 313, 317, 511

pycnothrixTmi. 313,503,511

virgata Swartz . .313
Chlorocodon whitei Hk.f. 24, 85, 88

Chlorophytum . . . 518
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16

13

327

327

38

umChoboko = Scrofula

isiChonco = Cold infusion

Christmas bush = Pavetta

caffra Thh.

tree = Pavetta

lanceolata Ech

Chronic bronchitis

coughing . 78, 83

Chrysochloris 129, 130, 133, 134,

135, 137, 138, 139

asiatica (Linn.) 130,

131, 132, 135, 138

Chrysochloris aurea (Zimm.) . 130

capensis Deam. . 130

Chrysochloris, dentition of . 129

granti . .130
hottentota

A. Smith 131, 132,

133, 138

obtusirostris

Peters 132, 133

tvevelyani Gunth. 130

villosa A. Smith

130, 131, 132, 139

Chrysophyllum natalense Sand. 325

Chyle-channels in earthworms 409

-sacs in earthworms . 421

iCimamlilo = Pentanisia varia-

bilis Harv. 31, 33, 58, 62, 83, 91

Cineraria . 319, 320, 505

Cissampelos . 296, 305, 528

torulosa E. M. 18, 51,

69, 77, 102

Cissus cuneifolia E. Sf Z. 55, 56, 80,

100

Cladium

.

. . . .322
Clausena insequalis Bth. 20, 22, 78,

99, 299, 301, 325, 518

Cleft-palate in calf . . 247

Clerodendron glabrum E. M. 20, 22,

60, 86, 100, 296, 299, 310, 325

Cliffortia . . .505
strobilifera Linn. . 545

Clivia miniata Begel 45, 56, 74, 89,

98, 308, 521

PAGE

Cluytia pulchella Linn. 25, 30, 71,

88, 99, 299, 300, 301, 303, 325,

506, 518

Cnestis .... 305

natalensis PI. S( Sand.

296, 519

Coal Measures 146, 228, 348, 349,

350, 351, 354, 370, 381

Cola natalensis PI. S; Sand. . 325

Colobodus africanus B. H. Tra-

quair . . . 230

Combretum . 302, 305, 331

kraussii Hochst. 300,

302, 308, 325, 329, 518,

520, 523, 545

riparium Sond. 527, 535

salicifolivim E.M.

307, 325, 537, 545

Cominelina . . . 507

gerrardi C. B. C.

286, 322, 534

Commiphora caryaefolia Oliv.

310, 325, 528

harveyi Engl.

312, 325, 528

Compositae . . 83, 84, 305

Consumption . . .38
Contact-dolerite . 156, 157

Contact of dolerite with sand-

stone . . . 393

Convolvulacese . . .85
Convolvulus major = Ipomcea

purpurea Roth. . .514
Conyza incisa Ait. . 34, 83, 97

l^innatilobata DC. . 505

Copepoda . . . 463

Copulatory ridge (Fubertats-

wall) . . . 424

Cordia caffra Sond. . . 325

Corkwood . . . 325

Corycium

Costularia

Cough
Crassula .

319, 506

. 322

40, 84, 89

320, 505, 530, 531

muscoides Linn. 545
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Crassula rubicunda E. M. 30, 81, 95

CrassiilaceEB . ... 81

Cretaceous Series 153, 34.6, 349, 350,

363, 365

Crinum . . . 89, 93, 534

longifoliiim Thh.

318, 323, 506. 513

Crocosmia avirea Planch. . . 534

Crossotropis granclighimis

Bendle 512

Crotalaria . 41, 81, 98, 320, 512

capensis Jacq. . 505

distans Sth. . .512
globifera E. M. 319, 505

lanceolata E. M. . 505

natalitia Meisn. . 505

Croton gratissimum Burch.

13, 26, 39, 52, 61, 88, 97

sylvaticiim Hochst. 13, 26,

39, 52, 60, 61, 88. 97, 103

Criiciferese . . .77
Cryptocarya acuminata Schinz. 518

Cryi^tostemma calendiilaceum

R. Br. 320, 505

niveum Nichols 294

Ctenium concinniim Nees . 313

Cuci\mis hirsxitus Sond.

13, 40, 82, 102

Cucvirbitacese . . 82, 305

Culpurnia . . . 524

Cuuonia capensis Linn. 308, 326

Cussonia spicata Thb. 82, 101, 313,

326, 520, 524, 527, 528, 545

umbellifera Sond. . 326

Curtisia faginea Ait. 302, 303, 326

umCwili = Leonotis ovata Spr.

72, 87, 91

Cyanotis nodiflora Kth. . . 513

CyatheadregeiZ^se. 308,313,535,536

Cyathtila cylindrica Moq. . 514

Cyclocypris castanea Brady

(sp. n.) . . 462, 474

Cyclops gibsoni Brady . . 463

Cyclostemon argutus Miill. Arg.

326, 519

PAGE

Cycnium . . 319, 320

adonense E.M. 506, 530, 531

racemosum Bth.

506, 530, 531

Cynanchnm capense Thunh. . 295

crassifolium L. 295, 296

natalitium Schltr. 294

obtusifolium L.f. . 294

Cynoglossum . . . 506

Cynodontia . . .136
CyTiodon dactylon Pers. 314, 316,

500, 510, 511, 513, 514, 516, 541

Cyperacese 308, 322, 503, 517, 534,

535, 536

Cyperese . . . . 90

Cyperus 293, 322, 331, 501, 502, 534,

536, 543

compactus Lann. . 503

esculentiis Linn. 24, 54, 90,92

fastigiatus L. . 322, 533

imniensus C. B. Clarice 322

latifolius Poir. 286, 321, 322,

331, 533

natalensis Hochst. . 293

rupestris Kth. . . 534

sexangularis Nees . 322

Cyperus-vlei . . 330, 533

Cypria castanea Brady . 460

Cyprinus carpio Linn. . . 249

Cypris inermis Brady . . 460

Cyrtanthus angustifolius Ait.

318, 504

lutescens Herb. . 318

obliquus Ait. 17, 35, 40,

42, 71, 89

Cystignathidse . . . 475

umDabu

.

. . 59, 81, 92

inDabulaluvalo . . ^ . 59

Dactyloctenium segyptiacuni

Willd. . . .326
Dadoxylon 233, 346, 347, 352, 355,

358, 361, 377

australe Arher. 233, 345,

347, 352, 356, 358
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iimDakane = Apodytes dimi-

diata E. M. 20, 79, 92, 325

isiDakwa . . .75
Dalbergia . . . 305

obovata E. M. 299, 301,

303, 326, 330, 519, 545

Dalechampia capensis Spreng. 506

inDalu = Greyia Sutherland!

H.<^H. . . . 326

Dasyurus 133, 13-1, 135, 138, 139

viverrinvis (Shaw) . 139

Datvira stramonium Linn. 66, 86,

103, 514

Daudebardia rufa Per. . 173, 174

inDawo = Cyperus esculentus

Linn. . 24, 25, 54, 90, 92

inDawolucwatha . 71, 92

inDawoluthi . . 35,92

inDawoluthi emhlope = Belam-

canda sp. . . 'Zo, 92

inDawoluthi emnyama ^ ,92

Delechampia . . . 305

Delphinognathus . .136
Deltatherium . . .139
inDembii = Viscum sp. . 329

Denekia capensis Thb. . . 534

Dendraspis angiisticeps Smith 71

Dermatobotrys saundersonii

Bohis . . .304
Desmodium hirtum Guill. S; Per. 505

umDhlesa = Kraussia lauceo-

lata Sond. . . . 327

inDlilondhlo . . .59
Diallage-uorites . . 148

Dianthus . . . 320

Diaptomus . 460, 464, 467

cunningtoni Sars. . 466

fuscatus Brady

.(sp- 11-) 465, 472

masculus Brady

(sp. n.) 466, 472

pictus Brady

(sp. n.) 464, 472

simplex Sars . 466

Diarrhoea . . .28

PAGE

Dichogaster . 400, 402, 406, 453

bolaui (Mich.) 401, 417,

452, 454

crawi Eisen 4(J1, 418,

4.52, 453, 458

octonephra (Rosa) . 418

Dichrostachys nutans Bth. . 310

Diclis reptans Bth. . 319, 506

Dicoma argyrophylla Oliv.

320, 330, 513

Dicrocynodon . . .137
Dierama pendula Balcer 318, 506

pulcherrima Baker . 506

Digitaria . . 314, 315, 317,

508, 515

diagonalis Stapf. 503, 511

eriantha Steud.

313, .503, 511

horizontalis Willd.

31.3, 314

sanguinalis Scop. 313, 314,

514

tenuifolia Beaiiv. . 313

ternata Stapf. 313, 314, 503,

511, 514

isiDikili . 46, 67, 74, 87, 92, 327

iDilophvi . . .51
Dimorphotheca fruticosa Less. 294

Dinocephalia . . .136
Dioscoracese . . .89
Dioscorea . . . 518

rupicola Kth. 12, 89, 96

Dipcadi viride Moench. 319, 507

Disa . . 319, 506, 531

Disperis . . . 319, 531

fanniniffi Harv. . 518

Dissotis incana Nand. . 30, 82, 93

eximia Harv. . . 534

isiDla . . . .66
umDlandlasi . . 12, 25

umDlavuza . . 30, 92

umDlebe = Synadeuium arbo-

rescens Hk. f. 12, 34, 88, 92

iDlebelendlovu = Trimeria al-

nifolia Pianc/i. . 23,77,92
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liDliso = Pentanisia variabilis

Harv. . . .327
inDlolothi . . 12, 92

umDlonzo = Mikania capensis

DC. . . 49, 51, 61, 84, 92

iDlozi . . . .64
iiDlutshana = Aster asper Less.

12, 23, 34, 40, 42, 83, 92

inDodemnyama = Royena vil-

losa Linn. . . 28, 71, 99

inDola encane = Triumfetta

rhomboidea Jacq. . 56, 78, 99

Dolerites 141, 142, 390, 391, 393

mineral composition . 143

Dolichos . . . 305

iDololenkonyane = Eumex eck-

lonianus Meisn. . 22, 87, 92

Dombeya . . .299
rotundifolia Harv. . 527

Dog plum . . . 326

umDoni = Eugenia cordata iaifs 326

Doom boom . . . 325

peer . . . 328

uDonqabathwa = Ceratotheca

triloba E. M. . 25, 86, 92

Dopplerite . . . 375

uDosi ... 37, 42

Dovyalis rhamnoides B. 4" H.

58, 77, 100

rotundifolia Thh. . 296

Dracajna hookeriana K. Koch . 296

Dracli-mijn-keel . . 32S

Dregea .... 305

floribunda E. M. 296, 312, 528

Drimiopsis . . . 319

Dropsy . 57, 59, 84, 85, 86, 88

Drosera burkeana Planch. 323, 492,

505, 536

umDubu = Combretum salici-

foliumJS. J7. . . 325

isiDuli = Brachyleena elliptica

Less. . . . 325

uDulamuthwa = Vangueria

lasiantha Sond. . 30, 83, 92

Dumartiera . . . 309

iDumbhi lika'ntloyile = Haem-

anthus natalensis Pappe 41, 42,

89, 92

iDungamuzi = Euclea lanceo-

lata E. M. 12, 17, 23, 27, 38, 61,

84, 85, 92, 93, 103, 326

umDuze = Natal lily 1 7, 50, 58, 89, 93

isiDwa = Gladiolus ludwigii

Pappe . 54, 55, 57, 89, 93

Dwaba = Popowia caffra H. & S. 328

Dwa-dwa = Leucosidea sericea •

E. 4" Z. . . . 327

Dwyka Conglomerate 142, 151, 228,

489, 544

Dysentery and Diarrhoea 28, 80, 81,

82, 83, 84, 88, 89

Earache . . 68. 81, 88, 90

Earthworms . . . 290

Ebenacese . . 84, 85

Ecca Series 156, 227, 229, 255, 256,

258, 345, 348, 349, 355

Shales 146, 227, 228, 229, 231,

489, 544

Echinospermum . 301, 518

Edaphic factors . . 489

Eocene . . . .132
Eczema . . .66, 80, 90

Ehretia hottentotica Burch. 301, 303,

310, 326, 518, 524, 527, 528, 535,

537

Ekebergia capensis DC. 41, 100, 326

meyeri Presl. 20, 24, 41,

79, 100

Elseodendron capense E. 4* Z. 296,299

corceum DO. 302,326

volxitinum Harv. 99

Eleocharis . . . 322

limosa Schultes . 534

Elephantorhiza

.

. .92
burchellii Bth.

29, 45, 102

Eleusine coracana Gsertn. . 2

indica Gsertn. 313, 314, 326,

503, 511, 514
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Elionurvis argentetis Nees . 503

Embelia ki-aussii Harv. 22, 34, 84, 91

Emetic . . . .42
Emex spinosa Cann?d. . 26, 87, 96

umEmbhesa . 35, 67, 74, 93

Encephalartos altensteinii Lehni. 528

Enchytrseidae . 400, 402, 408, 452

Endothiodon . . .136
Enstatite-dolerites . 147, 157

Entada natalensis Blh. 296, 299, 518

Euterie fever . , .46
Entomostraca . " . . 459

Eodrilacea . . . 406

Eodrilus . . .407
Epilepsy . . 62, 64

Epilobium eapense Bxirch. . 535

hirsutum Linn. 535, 545

Epiloboiis . . .421
Epiphyte.s . . . 519

Eragrostis . . . 315

aspera ^ees . .514
brizoides Nees 313, 503,

511, 530

chalcantha Trin.

313, 503, 511, 512, 530

chloromelas Steud. . 503

ciliaris Linn. . 313

ciirvula Nees 313, 316,

326, 500, 503, 510, 511,

513, 516, 541

nebulosa Stapf. 313, 321,

532, 534

plana i^ees 54,90,102,313

superba Peyr. . 313

Eremias biirchelli Smith . 482

capensis Smith . 482

Erianthiis . . .331
capensis Nees 286, 300,

301, 306, 322, 326, 331,

501, 517, 533, 536

capensis ^ees v^ar.

villosa . . 321

Erica . . 259, 308, 532, 535

cooperi Bolus . . 535

cubica Linn. . . 5 i5

VOL. 2

PAGE

Erica urceolaris Berg. . . 535

Eriocaulon . 298, 322, 534

Eriosema cordatum E. M. 53, 81, 100

distinctum N. E. B. . 505

kravissiannni Meisn. . 505

salignum E. M. 53, 100

Eriospermum . . 319, .506

Erythrina caffra Thh. 49, 51, 68, 81,

101, 296, 299, 310, 326

liiTmeana E. (^- Z. . 524

tomentosa

Bnch-Ham. 527

Essenhout . . 326, 329

Ethnlia conyzoides Linn. 20, 25, 83,

101, 319, 330, £05

Eucalyptns . 331,521,539

globvihis 502, 527, 539

Euclea . . . . 524

lanceolata E. M. 27, 61, 85, 92,

93, 101, 326

natalensis A. DC. 13, 17, 23,

27, 38, 84, 93, 103, 296, 326

nndulata Thh. . . 524

Encomis . . . 534

punctata L'Herit . 507

nndulata Ait. 47, 90, 97,

286, 507

Eudrilinse 401, 402, 406, 421, 454

Eudriloides durbanensis Bedd. 399,

401, 402, 403, 421, 452,

454

parvus Mich. . 402

Eugenia . 358, 376, 378

albanensis Sond. . 505

capensis Harv. . 296

cordata Laws. 298, 299, 307,

326, 367, 537

zeyheri Barv. 303, 326

Evilimnadia . . 469, 470

victoria3 Brady

(sp. n.) 469, 473

Evilophia . . 319,506

arenaria Boh^s 54, 88, 98

Euphorbia . . . 513

bupleurifolia Jacq. . 60

38
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Euphorbia grandidens Harv. 66, 312,

326, 528, 545

helioscoijia Linn. . 506

natalensis Bernh. . 506

pugniformis Boiss. . 60

tirucalli L. 312, 326, 528,

529, 545

Enpliorbiacese .
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un-ganga = doctor

Gangrenous rectitis

gar-rire

Gazania

PAGE

6

31, 79, 80,

83, 86

umGanu = Sclerocarya cafra

Sond. . 32, 33, 80, 93

Garcinia gerrardi Harv. . 326

Gardenia globosa Hochst. 326, 518

neuberia E. S^ Z.

301, 326, 518

rothmannia L. f.

301,326,518

thunbergia L. f. . 326

5

320,531

longiscapa DC. 318, 504,

505, 513, 531

ixniflora Sims . . 294

hiGcino = Scilla rigridifolia

Kth. .

inGcolo = Scilla

Kth. .

uGciisiilu

umGeba = Chilianthiis oleaceus

Burch. . .325
Geraniiacese . . .78
Geranium caffrum E. 4' Z. 535, 536

Gerbera.... 504

aurantiaca Sch. Bip.

505, 531

kraussii Sch. Bip. 22, 25,

83, 94, 505

Gerbillus afer Gray . . 292

Geelhout . . .328
Geogenia natalensis Kinherg 398, 422

Georychus hottentotus (Lesson) ' 292

5

12, 58, 90, 93

rigidifolia

12, 65, 90, 93

51, 93

Gift boom
gir

Gladiolus

325

5

517

eckloni Lehm

319, 513, 531

hidwigii Pappe

54, 57, 89, 93

l^apilio Hooic.f. 319, 506

pubescens Baker 318, 506

PAGE

Gladiolus woodii Baker

.

. 506

Gleiclienia umbraculifera

Moore 535

polypodioides Sm. . 308

vxmGlindi = Ehamnus prin-

oides .L'Herit . . 328

Globe-fish . . .60
Gloriosa virescens Ldl. . 55, 57, 90,

94, 319

Glossopteris flora . . 345

Glossoscolecidffl . 401, 403, 405,

422, 453, 455

Glossoscolecinse 401, 422, 455

Glycine . . .
' 305

Glycyrhiza glabra . . 39

Glyphidrilus . . . 405

Gnaphalium . . 319, 320

luteo-album Linn.

505, 514

sylvaticum Linn. . 414

Gnidia . . . .506
ovalifolia Meisn. . 517

uGobandhlovu = Secamone

gerrardi Harv. 13, 61, 85, 9»

isiGobo . . .39, 90, 9a

uGobo = Gunnera perpensa

Li7in. 50, 56, 57, 58, 82, 93

uGodide = Jatropa hirsuta

Hoch. . . 70, 94

uGola . . . .51
iGololenkawu . . 30, 80, 94

n-goma . . . .7
iGomonqo = Fruit-bat . 61

Gomphocarpus . 12, 85, 98, 320,

326, 513

physocarpus

E. 31. 514

Gondwanaland . . . 345

Gono-gono = Psychotria ca-

pensis Vatke. . . 328

Gonorrhoea . . .51
inGowangane = Celastrus

buxifolius Lin. . . 79

inGozi . . ' . .35
izinGozi . . . .70
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. 90

. 157

. 151

285, 497

. 289

296, 520

Graminete

Granophyre

Granophyric rocks

Grass-burning .

Grass-fires

Grewia caffra Meisn.

lasiocarpa E. M.

296, 518, 520

occidentalis Linn. 56, 96,

299, 301, 303, 304,

326, 518, 520, 523

Greyia Sutherland! H. Sf H. . 312,

326, 527, 530

umGiibhane . . .31
inGubivvimile = Phytolacca

47, 87, 97

28, 94

502, 539

31, 33, 65

50, 56, 58,

abyssinica Hoffm. .

inGuduza

Gum, Blue

inGumbhane
Gv^nnei-a pex'pensa Linn.

82, 93, 322, 326, 534

uniGunya = Celastrus biixi-

folius Linn. . 58, 94

umGugudo = Celastrvis biixi-

folius Linn. . 26, 94

inGqaqabulani = Smilax kraus-

siana Meisn. . 68, 90, 94

gqoi .... 5

gqei-di .

gqeii-a

i-gqira .

izinGqunda

inGqwangane = Celastrus

buxifolius Lin7i. . 38, 94

iimGwali = Euclea lanceolata

E. M. . . . 326

islGwane = Myrsine melano-

phloeos R. Br. . . 327

Gwangi = Buddleia salviaefolia

Lam. . . . 325

isjGwebedla . . 31, 51, 65

uGweje = Bopusia scabra

Presl. . . 33, 86, 96

iimGwenye = Harpejjhyllum

caffmm Bernh. , . 326

5

5

5

11

umGwenya-;uizinja = Ekeber-

gia capensis DC. . . 326

umGxamu = Schotia brachy-

petala -So7id. . 30,81,94

umGxina = Curtisia faginea

Ait. . . . .326
Gymnogi'amme lanceolata Hk.

304, 519

Habenaria . 319, .506, 531

bonatea JReic/i5./. . 531

amaHabiya . . .63
iHabiya . . . .63
HEemanthus albomaculatvis

Baker 296

natalensis Pappe. 41,

42, 89, 92, 319, 506

HsemodoraceEe . . .88
Hairless horses and dogs . 243

Hair-restorer . . 75, 87

Halleria elliptica Thunh. 301, 303,

307, 326, 518

lucida Linn. . . 305

Halorageae . . .82
Halophilous plant-associations 293

Hard pear . . . 328

Harde peer . . .328
Hariiechloa caj^ensis Kth. 213, 315,

503, 530

HarpephyUwm caffrum Bernh.

310, 326

Head-lice . . .67
Heart complaints 57, 79, 81, 82, 89

Hebenstreitia . .317,319,506

Hegesipyle hanno Kinb. (g. e. sp.

spur.) - . . 398, ^00

Heleophryne natalensis Hewitt

475, 477, 484

purcelli Sclater . 478

regis Heuitt 475, 477,

478, 484

Helichrysum 286, 306, 319, 513 515

adenocarpum DC.

505, 530
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Helichrysum appendiciilatum

Less. . . 505

argyrolepis Mac-

Owan . . 505

aureonitens Sch.

Bip. 492, 505, 534

fcetidum Cass. . 505

fulgidum Willd. . 505

krebsianiim Less. . 505

latifolium Less. . 505

teretifoliiim Less. 294

Heliniis.... 305

ovata E. M. . 64, 80, 91,

296, 326, 518, 519

Heliophila . . . 319

virgata Burch. . 504

Helodrilus | . . . 402

caliginosiis (Sav.) . 401

(Allolobophora) cali-

ginosus (Sav.) f.

trapezoides (Dug.) 401,

448, 451, 457

(Bimastus) con-

strictus (Rosa.) 401,

448, 451, 480

Hemisiis marmoratum Pet. . 480

Hepaticse . . . 536

Hermannia . . . 513

HeiTing-bone structure 144, 148

Hesperantha baurii Baker . 534

bifolia Baker . 506

Heteromorpha arborescens Ch.

Sf Sch. 18, 82, 91, 303, 326, 512,

527, 535, 545

Hibiscus sethiopicus Linn. . 320

pedunciilatiis Cav. . 299

surattensis Linn. 50, 52,

78,91

tiliaceus Linn. 298, 327

Hiccough . . .25
Hippobromus alatus E. Sf Z. 13, 34,

80, 100, 524, 528

iHlaba . . 38, 51, 89, 94

umHlabelo . . .76
uHlabo . . 38,39

PAGE

umHlagella =. Cyclostemon ar-

gutus Mull. Arg. . . 326

uHlakahla . . .56
umHlakoti = Rhus laevigata

Linn. . . . 328

luiiHlakuva = Eicinus coni-

miinis Linn. 28, 68, 69, 94

umHlala = Strychnos spinosa

Lam. . 73, 74, 85, 94, 328

umHlambhamanzi = Rauwolfia

natalensis Sond. 17, 46, 85, 94

uHlambhihloshane = Gerbera

kraussii Sch. Bip. 22, 25, 83, 94

iHlamvu = Gloriosa virescens

Ldl. 53, 55, 90, 94

lomfana nentombha-

zana . 90, 94

umHlandoti = Albizzia fasti-

giata Oliv. . . 325

uHlanya . . .64
weHlati . . 325, 326, 327

umHlatholana = Turrsea ob-

tusifolia Hochst. 13, 23, 27, 29,

79, 94

isiHlazi . . . 46,94

umHlebe = Olea laurifolia Lam. 327

umHleli = Ehretia liottentotica

Bnrch. . . . 326

iHlinzanyoka . . 40, 79, 94

umHlonhlo = Euphorbia gran-

didens Harv. . 66, 326

umHlonishwa = Psoralea pin-

nata Linn. . . 64, 81, 94

iiHlonyane = Vernonia woodii

Hoffm. 25, 34, 44, 45, 74, 83, 84

94, 100, 325

isiHlosa . . . 67,94

iHlule . . . 30,95

imulelemaiubha . 13, 28, 95

umHhima= Ehizophora mucro-

nata Lam. . . • 328

isiHlungu . . 74, 76

uHlunguhlungu = Vernonia

corymbosa Less. 38, 56, 84, 95

Hlunguti . . .325
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ubuHlungwana =
natalensis Sond.

iHluze

umHlwazi
ximHlwazimambha

Hodotermes

Wedelia

24, 25, 29, 44,

69, 70, 84, 95

. 30, 81, 326

24, 95

53, 95

. 128

havilandi Sharp

114, 115, 290

Hoffmanseggia sandersoni

Tf^ood 505

umHlonyane = Artemisia afra

Jacq. . . .94
Hot-air treatment . . 62

Hottentot fig . . . 327

Hot winds, origin of . _ . 289

iiktiHuda, iiHudo . . 28

Hyalocypris africana Brady

(sp. n.) . . 461, 471

Hybrid rock . . .157
Hydi'ocotyle centella Cham. S(

8ch. . .318, 327, 504, 505

Hydrophylax carnosa Sond. . 294

Hydrostachys natalensis Wedd. 323

Hymenophyllum . 304, 519

Hypericinese . . .78
Hypericum . . . 535

Eethiopicum Thunh.

13, 48, 78, 101

lalandii Choisy . 535

Hyphsene crinita Gxrtn. . 296

Hypnum . . . 304

Hyp^lepis anthriscifolia Presl.

301, 518

Hypoxis angustifolia Lam. . 531

baurii Baker . 318, 506

kraiissiana Burch. . 531

latifolia Hook. 56, 59, 65,

75, 89, 96, 513

oligotricha Baker . 319

Hypoxis platypetala Baker . 531

Hyptis pectinata Poit. . 506, 517

Hyracotherium . . . 134

Hysteria . 63, 80, 81, 85

Hystrix africse-aiistralis Peters 292

PAGE

482

482

482

327

Ichnotropis capensis Smith

longipes Boul.

Ichnotropis macrolepidota

Peters

Igqwanxe = Olea capensis

Linn.

Ilex capensis Harv. ^ Sond.

308, 327, 518, 535

Ilyogenia . . . 404

Ilyogenia africana Beddard 399, 420

Impatiens capensis Thb. .
"521

Imperata arnndinacea Cyr. 24, 90,

102, 313, 511, 534

Impotency . . .53
islnane = Dactyloctenium

segyptiacum Willd. . 326

Indigestion . . 22, 85, 90

Indigofera . . 517, 545

505

505

505

512

505

505

25

64,89

18

84,85

arrecta, Hochst.

dimidiata Vogel

fastigiata E. M.

longipes N. E. B
rostrata Bolus

tristis E. M.

Injection

Insanity

Intestinal beetles

complaints .

parasites 18, 78, 79, 83,

89,90

lonidium . . . 319

capense R. (^ S. . 504

Ipomcea . 294, 298, 305, 329, 519

biloba Forsk. .

ficifolia Ldl.

palmata Forsk.

Jpomoea pes-caprse Roth.

Ipomcea purpurea Both.

293, 329

26, 74, 85

46, 85, 97

. 293

26, 44, 85,

95

. 506

. 506

simplex Thb. .

Tridese

Ischtemiim fasciciilatum Brogn.

var. arctuatum . . 321

Iron-pan . 491, 492, 540

Irouwood . . . 327
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Itch

PAGE

66

iJalambliu = Ipomoea purpii^-ea

Roth. . 26, 44, 85, 95

iJalamti = Ipomoea piirpurea

Roth. . . 26, 85, 95

Jalap . . . .26
Jasminum . 305, 519, 545

mnltipartitum

Hochst. 298, 505

Jatropha hirsiita Hoch. 70, 88, 94,

506

umJela = Eaiiwolfia natalensis

Sond. . . . 328

Jet . . 370, 375, 378, 379

uJiba ... 30, 95

iJingijola = Eiibus rigidus

Smith . . 30, 81, 95

inJobo . . . 21, 95

xiJovela . . . 47, 51

umjuluka . . 52, 95

Juncellus . . . 322

Jiinciis .... 536

Jiingermannia . . . 305

Jnsticia . . . 320, 518

campylostemoii T. And.

330, 521

Kaarshoiit . , . 326

Kafir boom . . . 326

cherry . . .326
constitutional traits . 14

corn . . . 325

foot-paths . . 509

orange . . . 328

pharmacopoeia . . 12

plum . . .326
Kaffer pruim . . .326
Kajatehout . . .328
Kalanchoe thyrsiflora Harv. 505, 531

niKanga = Senecio jvinipernus

Li7i..... 538

umKangaza . . . 326

Kareehout . . . 328

Karroo System . 141, 142, 255, 544

umKasa .

Kat-doorn

uKathwa
isiKelekehlane .

Kenytes .

Kerria

gunning! Jlich.

Kersehout

uKhalimele

amaKhambhi
iKhambhi

PAGE

. 328

325, 329

. 63

30, 81, 95

. 156

400, 404

401, 419,

452, 455

. 328

35, 81, 95

11, 19, 21, 76

18

lamabulawo . 59, 82, 95

lesipatsholo . 53, 99

leziduli . 29, 34, 49,

51, 80, 103

imiKhando . . .11
uKhathwa . . .95
Kheper . . . .21
umKhiphampethu = Calpurnia

lasiogyne E. N. . 75, 81, 95

umKhokha= Abrus precatorius

Limi. . 39, 81, 95

wehlathi = Ipomoea

ficifolia Ldl. 26, 85, 95

islKholokotha = Sansevieria

thyrsifolia Thb. . 68, 88, 95

umKhovothi . . 31, 69, 88

isiKhubabende . . 30, 81, 95

amaKhubalo , . .11
umKhuhlane 9, 15, 34, 38, 43, 44, 45

omkhulu . . 37

umKhuhlu 13, 23, 28, 79, 95, 103

isiKhiilhukhu . . .59
isiKhumukela . . 69, 95

IKhunkulo . . .59
isiKhwa . . . 30, 31, 95

umKhwangu . . 35, 95

was'entabeni 20, 96

ukuKhwehlela . . .38
Kiggelaria africana Linn. . 327

dregeana Turcz 302, 519

Kinderbesje = Halleria elliptica

Thunb. . . .326
Kinkelboschjes . - . 327
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umKisiso = Cussonia umbelli-

fera Sond. . . .326
tiKlenya = Gvinnera perpensa

Linn. . . 56, 93

iKlilabhu . . .51
iKlolo . . .56, 78, 96

Kniphofia . 319, 506, 534

breviflora Harv. . 534

Kuobwood . . 17, 329

umKoba = Podocarpus elonga-

tus L'Herit. . . 328

umKobess = Nuxia congesta

R. Br.

Koeleria cristata Pers

inKokhane

inKomankotna .

inKomfe

enkula

inKominophondo

Kommetjes
inKonazana

amaKonulu = Rubus p:

Willd.

. 327

314, 503

46, 73, 96

70,96

12, 89, 96

20, 89, 96

35,96

. 292

44, 81, 96

nnatvis

. 328

Ki-aussia lanceolata Sond. 296, 327,

518

326

329

329

327

326

Kruisbesje = Grewia occiden-

talis Linn. .

umKuana = Tricholsena rosea

JVees

uniKuhlu = Trichilia emetica

Vahl.

Kukuma
uKumbuqwekwe = Helinus

ovata E. M.

inKunzana = Emex spinosa

Campd. . . 25, 87, 96

inKunzi = Bopusia scabra Fresl.

23, 33, 46, 65, 86, 96

inKuphulana = Osteospermum

nervatura DC. . 43, 97

inKuzwa . . 20, 96

inKwa = Dioscorea rupicola Kth.

12, 89, 96

niKwane = Fictis capensis Thb. 326

uKwaphuka . . .71

umKwenkwe = Pittospoi'um

viridiflorum Sims . . 327

Kyllinga . . 322,534

elatior Kth. . . 534

Kynotus . . . 405

iLabatheka = Hypoxia latifolia

Hooh 12, 56, 59, 65, 75, 89, 96

Labiatse . . , .87
Labyrinthodont . 227,,231

Lactuca capensis Thh. 319, 505, 513

Lafcea dispolians Warren (sp. n.)

105, 109, 110, 111

umLahleni . . 50, 96

Lair-flora . . . 5l0

iLalanyathi = Grewia occiden-

talis Linn. . . 56, 78, 96

iziLalo . . . .70
Landolphia . . . 297

Lantana .
•

. 506

Lasiosiphon 46,' 67, 74, 87, 92, 319,

320, 327, 506, 513, 517

kraussii Meisn. . 506

Lastrea insequale Hlc. . . 99

Laurel .... 327

Laurinese . . .87
Leersia hexandra Sw. 501, 533, 534

Leguminosse . . 80, 81, 305

Lejeunia . . . 305

Lemna minor Linn. . . 323

Lemonwood . . . 329

Leonotis leonurus Broivn 34, 72, 73,

87, 98, 306, 319, 320, 327,

330, 506, 517

ovata Spreng. . 72, 87, 91

Lepidium capense Thb. 34, 77, 98

Leprosy . . . .15
Leskia .... 304

uLetlii , . . 35, 96

Leucas .... 311

martiniensis B. Br. . 513

Leucosidea sericea E. 4' Z. 308, 327,

531, 532

Leydigia quadridentata Brady

(sp. n.) . 468, 473
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PAGE

Lianes . . 296, 308, 519

vibviLibazi . . 35, 96

Liclitensteinia intermipta E. M.

40, 82, 102

Light intensity .
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PAGE

uMalusi . . .12, 28, 97

Malvacese . . .78
iMambha . . . .71
uMampeshana = Oldenlandia

decumbens Hiern. 42, 59, 82, 97

Mangrove . 297, 325, 329

uMankenketha .
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Microchloa altera Stapf. var.

nelsoni . . 530

caffrai^^ees 313, 315,

503, 530

Micropternodus . .133
Microscolex . 400, 407, 408

Mikania . . . .305
capensis DC. 49, 51, 84,

92, 296

Milletica caffra Msn. . . 327

Mimiisops caffra E. M. 295, 296, 327,

329

obovata Sond. . 327

uMinya = Croton sylvaticiim

Hochst. . . 12, 60, 103

Mispel : . . 326,329

Mistletoe . . . 329

Modecca digitata Harv. . 305

Mohria caffroriim Desv. 301, 517,

536

Molteno Beds . . . 255

Momordica foetida ScJium. 25, 82, 102

involucrata E. M. 25, 82,

103

uMondi = Chlorocodon white!

Hh. f. . . 24, 85, 98

Monitor niloticus {Linn.) . 59

Monkey ropes . . 328, 329

Mouotx-emes . . 248

Morasa spathacea Ker. 318, 504, 506

534

tenixis Ker. . . 318

Moschosniariparia ifoc/isf. 25, 41,60,

87.91

Moya . .

'. .31
uMoyawovungu . 59, 98

iiMpondonde . 56, 67, 89, 98

Mtymtyambani . . . ; 29

iMunyane = Leonotis leoniirus

Brown . 34, 72, 73, 87, 98

Munyankomo = Elevisine in-

dica Gsertn. . . 326

Muraltia pilosa DC. . . 504

Mus musculus Lin. . . 243

rattus Lin. . . 292

isaMuyisane = Spermacoce

natalensis Hochst. 33, 46, 82, 98

Mygale . . . .135
Myosotis afra-paltistris C. H.

Wright . . 535,536

Myrica sethiopicaiMMi. 307, 308,

327, 535

Myriophyllum spicatum Linn.

323, 536

Myrsinese . . .84
Myrsine melanoplileos R. Br. . 296,

302, 327

Mystacidiiim . . 304,519

umuNa . . . .66
iNama = Strychnos atlierstoni

Harv. . . .328
isiNama . 24, 43, 66, 68, 86, 87, 98

umNama = Celastriis acumina-

tus Linn. . . . 325

isiNama esibomvix sehlatlii 55, 87, 98

Natal geology . . . 255

lily . . 17, 50, 58

mahogany . . 327

plnm . , 67, 325

rainfall . . .260
temperatvire . . 272

vegetation . . 253

winds . . .286
Natalobati-achns bonebergi

Heuitt <^ Methuen . . . 475

Native ointments . . 13

poultices . .13
steam-baths . . 14

Na-touw = Ficus natalensis

• Hochst. . . .326
iNcam\i = Othonna natalensis

Sch. Bip. . 22, 24, 84, 98

iNcohiba . . 12, 85, 98

iNdiki . . .64
isiNdiyandiya = Bersama lueens

Szyse . 13, 55, 80, 98

uNdwendweni = Eiilophia aren-

aria Bohn. . . 53, 88, 98
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Nebelele = Albizzia fastigiata

Oliv. . . . 325

iNembhe . . .56
Nemertodrilus griseiis Mich. . 402

kellneri Mich. . 402

Nemesia . . . 320, 506

Nephrodivim athamanticum HJc.

22, 292

bergianuni Baker . 536

filix-mas Rich. 22, 79,

99

thelyi^teris Desv. . 308

Nerine . . . 319,506

Nervous system, diseases of . 61

iimNga = Acacia horrida Willd. 325

-manzi = Acacia caffra

Willd. . . 325

-punzi = Acacia hirtella

Willd. . . 325

uNgazi . . 29, 61. 98, 99

Nge-lambila= Plectronia mund-
tiana Pappe . . 327

uNgibonisele . . 53, 56, 99

um-ngoma . . .6
uNgwaleni = Cluytia pvilchella

Li7in. . 25, 30, 7
1

, 88, 99

amaNgwe . . 12, 60, 99

Niata cattle . . . 248

Nicandra physaloides Gsertn.

514, 538

Nidorella auriculata DC. . 505

Nieshout = PtEeroxylon utile

E. Sc Z. . . . 328

Nitella . . . .537
uNjalwana . . 51, 53, 99

iNkoniankoma = Nephi'odium

filix-mas Rich. . 22, 99

Nooiensboom •= Cussonia . 326

umNono... 25, 99

Norites . , ' . • . 147

iNothvvane = Trii^mfetta rhom-

boidea Jacq. . 56, 78, 99

Notobuxus natalensis Oliver . 327

umNovu-novu = Cordia caffra

Sond. . . .325

umNqandane wezimpisi = Eoy-

ena villosa Linn. 28, 61, 71, 85,

99
iNqayi = Elseodendron voluti-

num Harv. . 30, 80, 99, 325

uNtlangothi . . 12, 61, 99

iiNtliziyonkulu . . 59, 9&

Nudaiirelia beliiia Wesiw. . 291

umNukambhile = Clausena in-

a^qualis Bth. 20, 22, 78, 99, .325

uNukani . 50, 52, 87, 99

niikisa . ... 7

isiNungu = Oxalis semiloba

Sond. . . 66. 78, 102

umNungumabele = Xanthoxy-

lon cajjense Harv. . . S'29

iimNungwane =: Xanthoxylon

capense Harv. 1 7, 20, 23, 25, 40,

58, 61, 65, 69, 74, 78, 79, 99

nusa . ... 7

isa-Nusi . . . 7

Nutseng-.... 326

Nuxia congesta R. Br. . . 327

floribunda Bth. 327, 520, 524

itiiNwazi — Cissus cuneifolia

E. Sj- Z. . 55, 56, 80, 100

umNweba = Mimusops caffra

E. M. . . . 327

amaNxeba . . .60
umNyamathi . 20,24,41,79,100

iziNyamazane . . .47
i-Nyanga - medicine man . 5, 6

yokubhula . . 6

yokuelapha . . 6

i-Nyangi . . .5
iNyathelo = Vei-nonia woodii

Hoffm. 25, 34, 44, 74, 94, 100

uNyawothi . . 2, 69, 100

uNyenya = Rhamnus prinoides

VHerit . .71, 80, 100

umNyezane = Dovyalis rham-

noides B. ^ H. . 58, 77, 100

Nymphsea capensis Thb. . 323

stellata Willd. 323, 327

iNyongo . . . 14, 43



GENERAL INDEX. 575

isiNywane — Eoyena lucida L.

55, 85, 102

Ochnaceae . . .79
Ochna arborea Bwch. , . 327

atropurpurea DC. 33, 79, 91

,

299, 545

Ocimum , . . 320

obovatum E. M. 76, 87, 93,

506

Ocnerodriliuse 401, 403, 404, 406, 419,

455

Ocnerodrilus . . . 404

africanus (Bedd.)

420, 452, 453, 455

(Enicniodriliis)

africana Bedd. , 420

(Ilyogenia) africa-

nus (Bedd.) 399, 401,

420

Ocotea bullata E. M. 50, 52, 87, 99,

519

Olatinete . . .79
Oldenlandia amatymbica Kuntze

319, 505, 513

decumbens Hiern. 42,

59, 82, 97

Olea capensis Linn. . . 327

foveolata E. M. . 302, 327

laurifoiia Lam. 302, 327, 518,

519

verrucosa Link. . . 327

Oligochaeta . 397, 403, 406

Olijvenhout . . . 327

Olinia cymosa Thb. . . 327

Olivine-norite . . . 157

Oncinotis . . . 305

inandensis Wood tf

Evans . . 226

Oncoba kraussiana Planch. . 299

Opcheities . . . 326

Ophiocaulon gummifera Hk. f. 12,

45, 82, 93, 305

Ophthalmia 66, 68, 79, 80, 83, 86, 87,

89,90

PAGE

Opisthoctenodon
. . 136

Orchideae
. . .88

Ornithogalum . . 319,507
Orthosiphon teucriifolius N. E.

Br. .... 530
Orthotrichum . . . 304
Orycteropus afer (Pallas) . 292
Osbeckia umlaasiana Hochst. 323,

517, 534, 536
Osmunda regalis Linn. . 535, 536
Osteospermum nioniliferum Li7m.

294, 527

uervatiim DC. 24,43,

84,97
Ostracoda

. . . 450
Othonna natalensis Sch. Bip. 22, 24,

84, 98
Oudehout . . 325,327
Oxalis semiloba Sond. 66,78,102,505

pulchella Jacg. . . 505

Oxygonum dregeanum Meisn. . 506

Paaredepram
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PAGE

Phytolaccacese . . .87
Pigeon wood . . . 328

Pig-Tiiented skin

.

. . 329

imPila = Callilepis laixreola

BC. . . 12, 23, 27, 100

Piles ... 31, 88

Pimpinella anisum Lin. . 40

imPindisa = Eubia cordifolia

Linn. . 53, 54, 83, 100

isiPinga = Scutia commer-

sonii Brogn. . . 328

Pinus i^signis Dougl. 331, 502, 539

pinaster Soland. 502, 539

Piper capense Linn. f. . . 330

imPisikayihlangtalwa . 47, 100

Pistia stratiotes Linn. . . 323

Pittosporese . . .77
Pittosporum viridiflorum Sims 44,

77, 93, 308

Plant-communities . . 500

Plant ecology of Natal

.

. 485

Plectranthus . 299, 303, 306, 307,

330, 506, 517, 522

Plectronia . . 305, 524

mundtiana Pappe . 327

obovata Klotzsch . 327

spinosa Klotzsch 299, 327

ventosa L. 23, 29, 103, 328

Pleurisy . , . . .38
Pleurodynia . . .38
Plumbago capensis Thb. . 524

Poa annua Linn. . . 514

Podocarpus elongata L'Herit. . 302,

328, 535

latifolia Wall. . ' 519

thunbergii Hook. . 300,

302, 308, 328, 518,

519, 535

Poecilogale albinucha (Gray) . 57

Poison bush . . . 325

uPoko = Eleusine coracana

Gsertn. . . .2
Pollinia villosa Sprang. . 503

Polygala senega Lin. . . 18

hottentotta Presl. 319, 504

Polygala oppositifolia Linn. . 17,

78, 102

virgata Thb. 306, 517

Polygalese . . .78
Polygonaceae . . .87
Polygonum . . . 534

lapathifolium Linn.

322, 534

serrulatum Lag. 66, 87

Polypodium africanum Mett. . 304

incanum Sw. 304, 519

lanceolatum L. 304, 519

lycopodioides

Linn. 304

phymatodes Linn. 296

Polystachya . . 304, 519

Pontodrilus bermudensis Bedd. 401,

403, 417, 452, 453

Pontoscolex corethrurvis {Fr.

Mull.) 401, 4.02, 422, 449, 455

Popowia.... 305

caffra H. ^ S. 296, 328, 519

Portulacaria afra Jacq . . 328

Potamogale . . . 135

Potamogeton . . 323, 536

Potamophila prehensilis Bth. . 299

Pristerodon . . .136
Priva leptostachya Juss.

66, 67, 86, 98

Pro-epilobous . . .421
Prolobous . . . 421

Proscalops . . . 135

Protea . . . .259
abyssinica Willd. . 313

hirta Klotzsch 313, 531, 532

subvestita N. E. Br. . 313

Protodiaptomus . . 467

lamellatus Sars 467

Psammophilous bush 258, 293, 297,

329

Psammophis crucifer Baud. . 481

furcatus Ptrs. . 4S1

jallae Peracca . 481

notostictus Ptrs. . 481

Psammotrophamyriantha Sond. 531
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Pseudo-spherulites of Eosen-

busch . . . 387

Psilotura triquetrum S^v. 30-i, 519

Psoralea caffra E. S;- Z. . . 505

pinnata Linn. . 64, 81, 94,

320, 505

Psychotria capensis Vatke. . 328

Ptffiroxylon utile E. cf- Z.

328, 519, 528

Pteris aquilina Lin. 301, 329, 517,

522, 530

flabellata Thb. 301, 303, 518

quadriaurita Retz. 301, 518

Pterocelastrvis rostratus IValp. 61,

80, 101

variabilis Soncl.

296, 328

. 56

. 11

56, 87, 98

28, 44

Gunuera

326

322

Puerperal fever .

izimPuudu

Pupalia .

Purgatives

iPuzi-lomlambo

parpensa Linn.

Pycreus .

angulatus ^ees . 534

flavescens Reichb. . 534

oakfortensis C. B.

Clarke . . 534

umbrosus ^ees . 534

Pygseum africanum Hh. f. 300, 302,

308, 328, 518, 535

Pygmseodrilus arausionensis

Mich. . . .404
Pyrenacautha scandens Planch. 56,

79, 101

Pyroxenites . . . 147

umriQabaza = Grewia occi-

dentalis Linn. . . 326

uQadolo = Bidens pilosa Linn. 25,

83, 100

isiQiilaba . , .328
ixmCjalothi = Strychnos hen-

niugsii Gilg. 22, 24, 58, 85, 100

iimQaqongo = Clerodendron

glabrum E. M. 20, 22, 60, 74,

86, 100

amaQate . . 53, 100

iQhotho . . . .18
iiQhiime = Hippobromus alatixs

E. Sf Z. . 13, 34, 80, 100

TxmQhuqhu . . 45, 75

iQondo . . .48, 49, 51

iiQontsi = Eriosema corda-

tum E. M. . . 53, 81, 100

isiQuane = Sugar bush .

' 328

umQuaqu = Nuxia floribuuda

Bth. . . . .327
umQuaquane = Clerodendron

glabrum E. M. . . 325

nQudu = Olinia cymosa Thb. . 327

uQuengu = Tephrosia macro-

poda E. M. 12, 46, 65, 74, 81, 101

Quinine tree . . . 328

umQuma = Olea verrucosa

Link. . . . 327

vimQumaswele = Oleafoveolata

E. M. . . . 327

iQumza elinameva = Scolopia

zeyheri Harv. . . 328

isiQunga = Andropogon mar-

ginatus Steud. . 20, 90, 101

umQuoquongo = Clerodendron

glabrum E. M. . . 325

iimQiiqoba = Celastrus buxi-

folius Linn. . . 325

iQwaningi = Capparis coiymbi-

fera E. M. 17, 38, 40, 53, 78, 101

umQvVasliu = Sideroxylon in-

ernie Linn. . . . 328

umQwashube = Cunonia capen-

sis Linn. . . . 326

Eana natalensis Smith . . 480

Eandia rudis E. M. 299, 300, 328,

537, 545

Ranunculaceae . . .77
Ranunculus pinnatus Poir. 34, 49,

51,77,103,535
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Eaphionacnie . 17, 85, 98, 319

divai'icata Haw. 506

Rauwolffia iiatalensis Sond. 17, 46,

85, 94, 308, 309, 328, 330, 520

Rawsonia hicida Harv. . . 305

Real yellow-wood . . 328

Rechte geelhout . 328

Red alder . .326
Beds . . 255

currant . . 328

d'agga . .327
mangrove . . 328

milkwood . . 327

pear . .328
stinkwood . . 328

Redwood . . 327

RhanineEe . . 80

Rlianinus prinoides L'Herlt 71. 80,

100, 3t)l, 303, 308, 328, 518, 519,

520

liliamphicarpa fistulosa Bth. . 320

tubulosa Bth. . 534

Rheumatic fever . . 58

Rheumatism 57, 77, 82, 83, 85, 90

Rhinotermes . 114

Rlupsalis cassytha Gsertn. 304, 519

Rhizophora mucronata Lam. 297, 328

Rhus 295, 296, 301, 303, 524, 528,

537, 545

discolor E. 31. . 505

laevigata Linn. 302, 304, 328

longifolia Sond.

299, 300, 302, 518

Rhynchosia 35, 81, 95

Rhjaichospora . . 322

glauca Vahl. . 534

Rhyolites . . 141,152

Riccia . . 309

Ricliardia albomaculata Huuic.

330, 507

africana Kunth. 308, 323,

517, 521, 534, 536

Ricinus commvinis Linn. 88, 94, 328,

514, 527

Eingicula avistralis Hinds . 185

VOL. 2.

PAGE

Rinorea.... 518

ardisiteflora Welw . 303

Riocreuxia . 528

Rock alder . 327

Roodebesje . 327

Roode els . 326

Roodehout . 327

Roode melkliout . 327

peer . 328

stinkwood 328

zaadgras . 329

Rosacea^ . . .81
Rottbcelia compressa Linn. /. . 503

Round-worms .21
Royena .... 505

lucida L. 55,85,102,303,328

pallens Thb. 328, 537, 545

pubescens Sim . . 527

villosa Linn. 28, 61, 71, 85,

99, 328

Rubia cordifolia Linn. 53, 54, 83, 100

Rubiaceffi . .82
Rubus .... 305

piunatus WiUd. 296, 300, 328,

517, 522

rigidus Smith 30, 81, 95, 537,

545

iRubuxa = Peutani.sia varia-

bilis Harv. . . .327
Runiex acetosella Linn. . 514

ecklonianus Meisn. 87, 92, 506

Rutaceae . . .78

Saffraan hout

Saffron wood

Sagewood

uSahlulamanyo

Sakoone .

Salicornia—Chenolea

tion

326

326

. 325

. (51. .SO, 101

. 329

associa-

297, 329

herbacea Linn. 294, 297, 329

Saliehout . . . 325

Salix woodii Seem. . . 323

Salvia . . 311, 320, .506

Samolus porosus Thb . . 294

39
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Sandalwood

Sandersonia aurantiaca Hook.

PAGE

326

Sandulane

Sanseviera tliyrsifoiia Tub.

Sapindacese

Sapindus oblongiiuiius ISond.

319, 5Q7

. 327

68, 88

. 80

30, 96,

296

. 20Sarcophaga

Sarcostemma vimiualis K. Br.

312, 528

Satyrium . . . 506

cordifoiium Ldl. 531

longicauda Ldl. 531

macropliyllum Ldl. . 531

pai'vifiorum Siv. . 531

sphserocarpiim Ldl. . 531

Scabiosa columbaria Linn. var.

dissecta . 319, 505, 5-45

Scsevola lobelia Linn. . . 293

plant-association . 293

Scarabxus sacer Linn. . 21

Scarlatina . .15
Scliapedrolletjes 328

Schizoglossiim ciliatiim l^cuicr. 506

flavum Schltr. . 506

stenoglossiim

Schlii: 506

Scliniidelia erosa Arn. . . 296

monophylla Fred.

299, 301, 518

Schcenoxipliium . 322

Schottia brachypetala Sond. 30, 81,

94, 312

Scilla . . . .504
globosa Baker 531, 534

lancsefolia Baker 507, 531

rigidifolia Kth. 12, 58, 90, 93

Scirpiis .... 322

cex'nuixs Vahl. . 534

hvstrix Thb.

prolifer Rottb. .

rivularis Baeckl.

Scleria .

Sclerocarya

534

534

534

322

300

PAGK

Sclerocarya caffra 8ond. 32, 80, 93,

299, 310, 534

Scolopia ecklonii Szysz. . 535

zeyheri Harv. 292, 328, 518,

535

Scrofula 16, 77, 78, 82, 84, 85, 89

Scrofulous cough . . 89

Scrophulariacese . 86, 320

Scutia commersonii Broyn. 296, 301,

303, 328, 519, 528

Sebsea crassulsefolia E. d- Schl. '505,

530, 531

sedoides Gilg. . 505, 530

Seeamone gerrardi Harv. 13, 61, 85,

93, 528

isiSefox . 30, 101

iimSekelo = Pyrenacantlia scan-

dens Planch. . 56, 79, 101

Selagiuella rupestris Sprengel . 531

Selago . . 320,506

iiSelwa = Luffa spliairica Sond.

25, 82, 101

Senebiera did.yma Pers. . 514

Senecio 296, 299, 301, 305, 306, 317,

318, 319, 320, 504, 505

bupleuroides DC. var.

latifolivis . . 505

juniperiniis Linn. . 505

latifolius DC. . . 514

macroglossus DC. 303

pterophyllus DC. var.

apterus 318, 504

speciosua Willd. 39, 60, 84, 91

umSenge = Cussonia spicata

Thb. . 44, 82, 101, 326

iimSengu-mzaui = Toddalia

natalensis Sond. 328

Septee .... 325

Sertularia bidens Bale 105, 108, 111

Setaria . . 314, 315, 331

aurea A. Broivn 313, 321, 501,

517, 532, 534, 536

imberbis R. cf S. 313, 314, 503,

534, 545

nigrirostis Dur. cf Sch. . 503
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Setaria sulcata Raddi
PAGE

.313, 314, 328,

517

vei'ticillata Beauv. 313, 314

nShaqa . . 58, 65, 83, 101

umShekishane = Enclea lanceo-

lata E. M. . . 27, 85, 101

Shearing movement in fossil

wood . . . 360

isiShimej'ana = treacle-mead . 75

isiShoshokazaua . 35, 77, 101

ixSliwawu . . 65, 101

uSi . . 38, 41, 81, 98

Sibuzana == Andropogon fili-

pendnlus Hochst. . . 325

Sida longipes E.M. . . 513

Sideroxylon iuermo T,inn. . 328

Silk bark •

. .325
inSinda = Antliistiria imberbis

Eetz. . . .325
nSinde = Eandia riidis E. M. 328

isiSinini... 69, 101

iimSintsi = Erythrina caffra

Thb. 49, 51, 61, 68, 81, 101, 326

Siriehout . . .328
Sisyrauthus tricliostomum

Schltr. 506

\imSizi . . .47
Skin diseases 65, 78, 79, 80, 81, 83, 86

Slugs .' . . .159
Smalblad . . . 327

Smallpox .46
Smilax . . . .305

kraussiana Meisn. 68, 90, 94

Snake-bite 71, 79, 85, 86, 87, 89

Sneezewood . . . 328

Soil analysis . . . 259

umSokosoko = Ethulia cony-

zoides Linn. 20, 25, 83, 101

Solanacese . . .86
Solanum . . 305, 320

auriculatum Ait. 331, 527

capense L. F. 49, 52, 67, 69,

73, 86, 102, 319, 506

giganteum Jacq. . 527

melongena iin?i. 51, 86, 102

PACK

Solanum nigvoscensMa yt.i.f Gal . 311

nigrum Lmn.

.

. 514

sodomseum Linn. 56, 86,

102, 527

uSolo = Albizzia fastigiata Oliv.

13, 66, 67, 80, 101

iSona = Striga hitea Lour. . 514

Sonchus oleraceus Linn. . 514

umSongi . 58, 101

Sopubia cana Harv. . 506, 531

simplex Hochst. . 534

Sores . 79, 80, 81, 83

Sorex . . . 135, 243

Sorghum caffrorum Beanv. . 2

Soshangane .45
Spalacotheriiim

.

. .136
Sparmannia palmata E. M.

303, 308, 513

Spekboom . 328

Spekhout .327
Spermacoce natalensis Hochst.

33, 46, 83, 98, 320, 505

Sphserothylax algiformis Bisch. 323

Spheriilitic dolerite . 381

Spinal disease . 80, 85

Sporobolus . .

.

. 317

centrifugiis Nees . 503

indicus B.Br. 314,- 317,

330, 331, 501, 511, 513,

• 515, 516, 541

Sports . . .235
Sprains . . . .80
Stachys . . 319, 320, 506, 530

sethiopica Linn. var.

glandulifera . 530

Stamper wood . . . 326

Stapelia gigantea iV. E. B.

64, 85, 103

Steam bath . . .57
Stellaria media Villars .

Stenocypri^ aldabrtB G. M
Mailer

Stenoglottis finibriata Ldl.

Stiburus alopecuroides Stapf.

514

460

305

531, 534

A^^^ •^-fc-^ <A«*\
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Stiff-neclf

Stinkhout

Stobsea .

Stohxa platyptera Harv.

Stomach-ache .

Stomach complaints

. 5.S

. 327

505, 517

. 505

S3, 88

23, 79, 82. 83

84, 87

Stormherg Series . . 255

Stramonivim . .18, 28, 42

Strelitzia augusta Thb. 296, 3(X)

— Osteospermiim asso-

ciation . . 296

Streptocarpns . 309, 518, 521

Streptocephalus . . 460

papillatusGr.O.

Sars

.

. 471

propinqiius

Brady (sp.

n.) 470, 474

Striga lutea Lour. 320, 506, 514

Strophanthus . . . 305

capensis DC. . 519

Strychnos atherstonei Harv. . 328

gerrardii N. E. Brown 299

henningsii Gilg. 24, 58,

85, 100, 328

spinosa Lam. 73, 85, 94,

296, 328

Stylochiton . . 68, 90, 93

Succinite . - 371, 375

Sugar bvishes . . . 328

umSugusi = Gardenia globosa

Hochst. . . .326
Suiker boschjes . . 528

uSukumbhili = Hypericum

gethiopicum Thiinb.

13, 48, 78, 101

umSululu -= Euphorbia tiru-

calli Lin. . . 326

iSundu = Phoenix reclinata

Jacq. . . 38,90,101

uSumanundu = Ac;.l>pha pe-

duncvilaris Meun. . 48, 81, 101

Sdpree = Tarchonanthus cam-

phoratus Lin. . 328

PAGE

Sutera breviflora //ier«. . 531

Sutherlandia frutescens R. Br. 66

umSuzwane = Lippia asperi-

folia Rich. . 34, 46, 86, 102

Swaziland System . . 255

Synadenium arborescens Ulc.f.

35, 88, 92

Syphilis . . 51, 80, 81, 86

Table Mountain Sandstone

255, 489, 544

iimTala = Erianthus capensis
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'I'oriiies latericius HavUand 114, 118,

121, 123, 12:>, 2'.)0

nasiitiis Hagen . 1 1 o

natalensis ffa-wiZanrf 113,117

118, 120, 127,290

Termes parvus HavUand 1 1 4, ll'^, 125

trinervius Rambur 114, 118,

124, 127, 128, 290

'J'ermes vnlg-ai-is HavUand

114, 118, 122

Terniites . . 113, 289

Tertiary Beds . . . 365

Tetrodon inermis Tennn. c^-

Schleg. . . 60

stellatus (Bleek) . 60

Teucriuin . . . 320

vimThakathi . 9, 10, 11, 35, 37, 66

uThaiigazana = Cucumis hir-

sutus Sond. 13, 40, 82, 102

isiThathe = Oxalis seniiloba

Sond. . . 66, 78, 102

isiThlelo = Aster erigeroides

Harv. . 20, 23, 28, 83, 102

lunThente = Imperata arun-

dinacea Cyr. . 24, 90, 102

iThethe = Polygala oppositi-

folia Linn. 17, 18, 78, 1 02

Thesiiiin
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Trapa bispinosa Roxb. . . 323

Trema bracteolata Blnme 307, 308,

328, 520, 537

Trichilia emetica VaM. 13, 23, 28,

79, 95, 103, 299, 329

Tricliolsena rosea Nees 313, 317,

829, 503, 515

sotifolia Sta^pf. . 503

Tricliomanes . . 304, 519

Trichopteryx simplex Hack. . 313

Triconodont . . 136, 139

Trifolium . . 534

Trigastrinse . 401, 417, 453

Triglochin . 298, 323, 324

Trimeria alnifolia Planch. 23, 77,

92, 299, 301, 303,

329, 518, 519

Tripteris natalensis Harv. 84, 97

Tristachya leucothrix Trin.

313, 315, 329, 503,

•511, 530

Tritogeniamorosa Cogn. de Mart.

399, 431, 440

sulcata Kinherg . 431

Tritonea rosea Klatt. . .319
Triti^berciilar theory . 129, 13H

Triumfetta i"liomboidea Jacq.

56, 78, 99

inTsangu = Cannabis sativa

Linn. . 41, 102

inTsangwana = Tephrosia

kratissiana Meisn. . 40, 81, 102

inTsema = ExTphoi'bia piigni-

formis Boiss. . . 60

iimTshiki = Eragrostis plana

Nees . . 54, 90, 102

inTshunga = Momordica

foetida Schum. 25, 82, 102

inTshiingwana yehlatbi = Mo-
mordica invohicrata E. M.

25, 82, 103

inTsihlo = Capparis citrifolia

Lam. . 325

inTsinde = Eandia rudis E. M. 328

inTsulwa . . 29, 103

Tiilbaghia aciitiloba Harv. . 531

alliacea Linn. 319, 507

natalensis Baker . 507

violacea Harv. . 507

amaTungula = Carissa grandi-

flora A. DC. . 325

Tungwane ^ Chrysophyllum

natalense Sond. . . 325

iimTnnzi = Mumnsops obovata

Sond. . . 327

Turkey berry . . . 328

Turra?a floribnnda Horhst.

59, 79, 103

heteropliylla 8m. 58, 96

obtvisifolia Hochst.

13, 23, 27, 94

uTwayi = itch . . .66
iTwyina = Pterocelastrus

variabilis Sond. 328

Typha . . . .331
association . . 323

capensis Hohrh. 322 323,

501, 533, 534

Udeina kinbergi (Mich.) . 404

Umbaba= Calodendron capense

Thb. . . .325
Umbelliferse . . .82
TTrinary complaints 47, 77, 78, 80,

81, 82, 83, 84, 86, 87, 88, 89, 90

Ursinia tenniloba DC.
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Vangueria . . . 524

infausta B%i,rch. 329, 527.

lasiantha Sond. 30, 83, 92

pyg'insea Schl. . 505

Varanus albigularis (Daud.) . 69

Vasco de Gaina . . . 497

Vegetation, effect of animals on 289

Veld, High . 490, 500, 501

Low . 492, 500, 501

.Sour and Sweet . . 314

Venereal complaints 15, 50, 77, 78,

80, 81, 84, 86

Verbenaceas . . .86
Vermin-killers . . 74, 81, 84

Vernonia . . . /305

corymbosa Less. 38, 56, 84,

95, 505, 517, 527

dregeana Sch. Blp.

320, 505

hirsuta Sch. Bip. . 505

kraussii Sch. Bip. . 505

natalensis Sch. Bip. . 505

woodii Hoffm. 25, 34, 44,

74, 84, 94, 100

uVeti = Kiggelaria africana

Linn. . . 327

= Xymalos monospora

Baill. . . 329

Vigna .... 305

umVilo = Vangueria infausta

Burch. .329
ubuVimbha = Withania somni-

fera Don. . 33, 51, 65, 86, 103

Viscum . . . 305, 329

Vitex mooiensis Pearson . 329
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ERRATA.

p. 12, 4th line from bottom, for "Acocanthera thunbergii" read Toxi-

cophlcea thunbergii Harv.

P. 69, 8th line from bottom, /or " Veranns" read Varanus.

P. 294, 14th line fi'om top, /or "Cynanchium" read Cynanclnim.

P. 295, 15th line from top, /or " Cynanchium" read Cynanchum.
P. 296, 15th line from bottom, /or "Cynanchium" read Cynanchixm.

P. 300, 4th line from top, /or "cuneata" read cuneifolia.

P. 301, 14th line from top, /or " anthrixifolia " read anthriscifolia.

P. 305, 15th line from bottom, /or "Canavallia" read Canavalia.

P. 311, 5th line from bottom,/or " sonneritianum " read sonneratianum.

P. 312, 17th line from bottom, /or " Dregia " read Di-egea.

P. 319, 4th line from top, /or " Ornithogallum " read Ornithogalum.

P. 320, 3rd line from top, /or " aconitifolium " read aconitophylkim.

P. 320, 5th line from top, for " mimosioides " read mimosoides.

P. 326, 6th line from top, for " Dactylotenium " read Dactyloctenium.

P. 327, 12th line from top, /or "Melletica" read Milletica.

P. 327, 3rd line from bottom, for " mundtii " read mundtiana.

P. 503, 2nd line from bottom, /or "cinnamone" read cinnamonea.

P. 505, 16th line from top, /or "Alepidia " read Alepidea.

P. 505, 11th line from bottom, /or " knebsianuni " read krebsianum.

P. 505, top line,/or " aconitifolium " read aconitophyllum.

P. 506, 13th line from top, /or "ophrylis" read ophrydis.

P. 506, 7th line from bottom, for " Baphsene " read Buphsene.

P. 507, 5th line from top, /or " Ornithogallum" read Ornithogalum.

P. 507, 3rd line from top, for " Eucomus " read Eucomis.

P. 514, 17th line from bottom, for " ambrosoides " read ambrosioides

P. 518, 3rd line from top, for " adscendans " read adscendens.

P. 518, 2nd line from bottom, /or " anthrixifolia " read anthriscifolia.

P. 519, 2nd line from top, /or "cuneata" read cuneifolia.

P. 520, 4th line from bottom, for " cuneata " read cuneifolia.

P. 524, 10th line from bottom, /or " alata " read alatus.

P. 528, oth line from bottom, /or "Dregia" read Dregea.

P. 528, 9th line from bottom, for " alata " read alatus.

P. 530, 10th line from top, /or " teucrifolius " read teucriifolius.
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588 ERRATA.

P. 531, 16th line from top, /or " angustifolius " read angustifolia.

P. 534, 9th line from bottom, /or "Chironea" read Chironia.

P. 534, 10th line from bottom, for " Crocosma " read Crocosmia.

P. 534, 3rcl line from bottom, /or "Danekia" read Denekia.

P. 534, 7th line from bottom, /or " Encomiis " read Eucomis.

P. 535, 6th line from bottom, for " xirceolaria " read urceolaris.

P. 535, 2nd line from bottom, /or "boreana" read boryana.

P. 537, 8th line from top, for " pallescens " read pallens.

P. 545, 8th line from top, for " pennata " read pinnata.

P. 545, 7th line from top, for " pallescens " read pallens.
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