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Preliminary Observations on Temperature

Profiles and Estimated Heat Flow

in Tengchong Mangbang Basin

GUO Guo-ying ZHANG Bao-shan

( Department of Geology, Peking University)

Abstract Mangbang graben basin is located in the geological structure intersection

belt of Tengchong-lianghe and Ml. Caoligong. The basin is covered with clastic rock,

Pliocene basalt and lower Pleistocene andesites. The Longchuan river flows through the

basin from north to south. Hydrothermal activity is not intensive in this basin with only

three thermal springs. There are some thermal holes distributed in the Gejiazhai in

Mangbang Basin.

28 holes are divided into three groups according to profiles, temperatures of hole
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bottom and geothermal gradient. The 1st group is located at the western part where the

temperature at the hole bottom is 2026C gradients are smaller and the types of tem-

perature profiles indicate downward flowing groundwater. The third group is located at

the eastern pary where the temperatures at the hole bottom are 5052°C with small

gradients and types of temperature profiles indicate upward flowing hot water. The sec-

ond group is located between I and III groups with typical conductive curves in 46

100°C/km. The temperature profiles suggest that the first group is characteristically re-

gions of hydrologic recharge while the third group is characteristically regions of hydro-

logic discharge. The top surface of granite slants from west to east. Based on compre-

hensive analysis of the geomorphological and geological data, there is a hydrothermal

system in Mangbang Gejiezhai whose gross circulation is from west to east. Four esti-

mated heat flow values get to be greater from north to south. The possibility also exists

that there is hydrologic recharge from north too.
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2.9 7. 5 5. 1 41 67. 9 11 10. 2

1031 300 504 94

22 30 8. 8 254 1500 10 33

58 64 7. 1 94 967 155 30

3)

-

-.
A
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2

2.1

2.1.1

3000m

20cm OA-H-C-D A-D

2. 1.2

(7. 5YR4/6)— 7. 5YR2/4)— 7. 5YR3/2 7. 5YR2/2)— 7. 5YR

1/2 7.5YR2/2)— 7.5YR 1/2) 2.5YR3/7) —
SYR5/8 10YR6/6)— 10YR6/8) — 10YR5/3

5YR3/2)— 7.5¥1^3/47.5¥1^2/4)

2. 1.3

1)

1

/m 1% 1% /(g/cnr*

)

/% /% /%

1040 4. 75 24. 85 1. 25 52. 7 5. 9 46. 8 21. 6 1 = 0. 7 0. 5

1570 3. 86 27. 20 1. 33 50. 1 7. 43. 1 36. 2 1 0. 7 0. 3

2600 5. 57 43. 00 0. 71 70. 5 10. 5 60. 66. 5 1 1 1. 4

2800 6.89 67. 55 0. 70 70. 8 15. 8 55. 23. 5 1 1. 6 0. 8

3100 6. 52 109. 78 0. 47 78.0 5.0 73. 4 26. 8 1 2. 4 1. 2

3560 7. 96 106. 36 0. 63 73. 2 5. 7 67. 5 6. 2 1 2. 5 0. 2
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2.1.4 -
11. 00% 71. 94% 71. 99%

2. 97% 0.001mm

3100rn

2 3)

2

/m /c rn 1 3. 05mm 0. 050. 01mm <0. 01 mm (
1040 0-'35 7. 13 19. 94 35.43

35-110 11. 00 2. 47 71. 99

1570 2--9 47. 99 23 12 11. 60

9'44 24. 02 32 40 22. 45

44--130 34. 68 40 35 7. 47

2230 15--38 18. 21 35 17 12. 17

38 --80 17. 07 27 34 18. 43

2540 10--27 36. 63 37 53 8. 36

27--55 48. 14 26 . 75 9. 68

55--74 50. 03 19 • 49 7. 47

74-'100 57. 44 20 . 51 7. 53

2900 13--50 56. 99 20 . 20 9.42

50---90 71. 94 17 . 24 2. 97

90-'110 58. 91 24 . 01 5.01

3100 3-'38 51. 01 26 . 94 6. 76

3

,

m

(
1 ~0. 05mm 0. 050. 01mm <0. 01

2080 2-10 31 . 59 35. 44 9. 70

10--30 37 .02 26. 12 15. 27

30--100 22 . 19 22. 56 18. 28

2600 12--38 45 . 94 23. 44 14. 51

38--60 56 . 12 116. 38 12. 88

60--115 58 . 69 14. 38 11.46

2800 9-- 24 42 . 65 36. 22 7. 66

24'-5\ 48.39 23. 79 12. 93

5 - 103 54 . 37 19. 02 10. 77

3100 6--35

35--64 63. 79 20. 16 7. 56

64--90 53. 62 25. 08 9. 69

3360 0--40 14 . 55 50. 22 13. 09

lo--70 18 . 75 32. 40 13. 93
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2.2

2. 2.1

4 5
2000m 7%
30%

3000m

C/N 1015 C/N

4

C/N
/m /cm /% (N)/% (P205)/% (K20)/%

1040 035 1. 50 11. 76 0. 074 0. 90 2. 34

35 110 0. 52 5. 48 0. 055 0. 02 2, 80

1570 29 4. 23 12. 66 0. 198 0. 087 2. 33

944 0. 93 10. 18 0. 053 0. 040 1. 35

44130 0. 38 12. 25 0. 018 0. 031 0. 94

2230 1538 19. 41 13. 45 0. 837 0. 293 2. 15

3880 6. 87 8. 51 0. 468 0. 204 2. 73

2540 1027 14. 78 12. 18 0. 704 0. 192 1.04

2755 9. 30 14. 58 0. 370 0. 169 1. 15

5574 1. 95 10. 10 0. 112 . 103 2. 55

74 100 0. 58 9. 89 0. 034 0. 050 3.41

2900 1350 2. 85 13. 78 0. 541 0. 143 3. 07

5090 16. 82 23. 74 0.411 0. 135 2. 05

90110 14. 32 21.08 0. 394 0. 127 1.38

3100 338 16. 79 15. 19 0. 640 0. 311 2. 18

5

/m
/cm

C/N
(N)/% (P205)/% (K20)/%

2080 1'10 20. 62 15. 57 0. 768 0. 201 1. 14

10'-30 8. 77 18. 04 0. 282 0. 093 1.80

30-'100 2. 33 14. 08 0. 095 0, 074 2. 00

• 50 •



/m
/cm

-tx 4-n f£

1 0/
/TO

C/N
/ NT \ / 0/
( N ) / /o V—

'

FirB

2600 12--38 23. 41 16. 30 0. 833 0. 152 1. 12

38--60 6. 58 14. 08 0. 271 0. 201 1. 72

60-'115 3. 77 18. 53 0. 118 0. 317 2. 03

2800 9~'24 22. 10 10. 86 1. 180 0. 283 1. 51

24

-

-51 15. 04 11. 84 0. 737 0. 152 1. 89

51-- 103 6. 93 9. 95 0. 404 0. 172 1. 92

3100 6--35 30. 36 15. 14 1. 163 0. 182 1. 70

35--64 9. 77 8. 05 0. 704 0. 230 2. 02

64' 90 9. 45 10. 90 0. 503 0. 160 2. 21

3560 0-'40 18. 12 13. 47 0. 780 0. 328 2. 44

40'-70 5. 49 12. 84 0. 249 0. 165 3. 45

2. 2.2

6 7

pH 4. 16.4
3000m

16%80%)
SOOOm

6

/m /cm
pH

/%
mgZlOOg

2080 210 5. 7 51. 6 28. 1 23. 5 54. 46

1030 38. 7 24. 5 14. 5 62. 53

30100 5. 5 25. 6 16. 5 9. 1 64. 45

2600 1238 4. 4 54. 1 20. 1 34. 37. 15

3860 5. 1 38. 7 25. 6 13. 1 66. 15

60115 5. 4 25. 6 17. 4 8. 2 67. 97

2800 924 5. 2 56. 8 32. 8 24. 57. 75

2451 5. 6 42. 5 28. 2 14. 3 66. 35

51103 5. 7 32. 8 24. 8. 8 73. 17

3100 635 4. 4 53. 8 23. 7 30. 1 44. 05

3564 5. 4 45. 5 31. 5 14. 69. 23

6490 5. 5 40. 5 27. 3 13. 2 67. 41

3560 040 4. 7 41. 8 16. 9 24. 9 40. 43

4070 5. 1 43. 3 27. 3 6. 63. 05
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7

/m

If

/cm
pH

it tft 1?=

/%
mg/lOOg

1040 035 6. 3 11.0 7 o Q r
6, 69. 03

35110 5. 4 18. 4 8. 8 9. 6 47. 83

1570 29 5. 5 1 1D 1 D. o 57. 76

944 5. 7 IJ J 1 9 9
1 L c c

0. 68. 93

44 130 6. 2 10. 1 7. 9 2. 2 78. 22

2230 1538 6. 4 53. 4 43. 6 9. 8 81. 17

3880 6. 1 32. 2 22. 3 9. 9 69. 26

2540 1027 5. 54. 5 24. 9 29. 6 45. 69

2755 5. 6 41. 4 27. 3 14. 1 65. 94

5574 5. 5 17. 4 11.0 6. 4 63. 22

74100 5. 7 7. 9 4. 4 3. 5 55. 70

2900 1350 4. 1 31. 8 5. 3 26. 5 16. 67

5090 5. 2 58. 3 33. 9 24. 4 58. 15

90110 5. 2 69. 9 51. 3 18. 6 73. 39

3100 338 5. 1 27. 8 8. 1 19. 7 29. 14

3

7 1)

(
(1500m - 15002200m) -

22002500m)- 25002800m) -
28003050m)-

30503600m)- 3600m

17402100m) -
21002600m)- 26002900m) -

29003100m) - 31003600m)

-

3600m
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. 1982. .. 1980. .

A Preliminary Discussion on Vertical

Differentiation about Forest Soil in

Northern Section of Gaoligong

Mountains Natural Reservation Zone

WANG Jin-Hang

(Geography Department Yunnan Normal Univesity)

Abstract By making use of the physical chemical data of analysis, from the formed

features, the paper discusses the vertical differentiation about forest soil in northern

section of Gaoligong Mountain a natural reservation zone. The soil vertical variation

and vertical distrbution rules are also discussed here.

Key words Formed features, Forest soil, Vertical Variation
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2

2.1

1989 1990

3

46 134

18 47 1)

1

An

9013 1250

8931 1570

8919 2080

9002 2320

8929 2800

8926 3100

8928 i>s 3560

2.2

pH ' --
P% = 93.947132.995c/ (c/

3

3.1

2

18.5 303.6g/kg

9.3150.4g/kg 3.869.3g/kg 1. 20 1 1. 80g/kg
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2

cm

;tn IS
-Ti vim

/'(g kg) /(g/kg) A g/kg) /(g/kg) (mg/kg) /(mg/kg)

;^

/(mg/kg)
C/N

9013 0--17 lis. 1. 6U oZ. o 9 1 1 1 A ft
t>* 0. y4

17--70 ) n QQ
u. y ( 0. U 44. L

A 7 01 . U
1 A 1 A
iU. L*

70--140 4 y u. yz OD. / oy. z
A A

DU. U

8931 2'-9 42. 3 1. 98 0. 87 23. 3 2.

1

164.0 12. 66

9-'44 Q
u. o

cro
U. 00 0. 40 13. 5 95^ 7 10. 18

44--130 O Q
0. o Q 2g n Qiij. (3

Q A
zf. ~t Ld. 1. 2 12

8919 2-10 206. 2 7. 62 2. 01 11. 4 274. 1. 3 460. 15. 57

10--30 2, 82 18. 149. 1 1. 6 lg2.

30--110 23. 3 0. 95 0. 74 20. 5Q^ Q 8. 1*4. 23

9002 6-'24 133. 2 6.46 1. 92 22.4 390.0 82. 1 11. 96

24- 42 67. 2 2. 71 1. 18 22. 1 223. 8 39. 5 14. 38

42'-80 57_ 2 1. 15 25. 2 1

5

28. 3 14. 06

80~-100 13. 2 0. 52 0. 57 30.3 51. 9 28. 14. 72

8929 9--24 221. 11.80 2. 83 15. 1 311.3. 2. 6 186. 10. 86

25' 51 150. 4 7.37 1. 52 18. 9 212. 5 0. 6 94. 11. 84

51-- 103 69. 3 4. 04 1. 72 19. 2 128.2 2. 3 61. 9. 95

8926 6--35 303. 6 11. 63 1. 82 17.0 493. 3 1.4 270. 15. 14

35'-64 97. 7 7. 04 2. 30 20. 2 169.2 2. 6 51.0 8. 05

64--90 94. 5 5. 03 1. 60 22. 1 99.2 1. 7 61.0 10. 90

8928 0-'40 181. 2 7. 80 3. 28 24. 4 342. 9 0. 9 149. 13. 47

40--70 54. 9 2. 48 1. 65 34. 5 147. 6 4. 6 116. 12. 84

3.2

3 4. 230. Icmol/kg,

20cmol/kg pH 4. 55. 51
pH 5. 5

pH4.4 30. Icmol/kg;
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pH 5. 4 4. 2cmol/kg

70% 40%60%

(CEC) 4055cmol/kg

3

T¥/

cm
pH

CEC

/ 0/
1 /ocmol kg

9013 17 5. 4 9. 1 4. 9 4. 2 53. 85

1770 4. 9 9. 2 2. 3 6. 9 25. 00

70 140 6. 8 13. 3

8931 29 5. 5 16. 1 9. 3 6.8 57. 76

944 5. 7 17. 7 12. 2 5. 5 68. 93

44 130 6. 2 i(J.
7 Q .

i

78. 22

8919 2 10 5. 7 51. 6 28. 1 23. 5 54. 46

1030 5. 5 38. 6 24. 2 14. 5 62. 53

30 110 5. 5 25. 6 16. 5 9. 1 64. 45

9002 624 4. 9 33. 9 13. 1 20. 8 38. 64

2442 5.0 21. 5 5. 2 16. 3 24. 18

4280 4. 8 21. 3 5. 6 15. 7 26. 29

80 100 5.0 8. 1 2. 7 5. 4 33. 33

8929 924 5. 2 56. 8 32. 8 24. 57. 75

2451 5. 6 42. 5 28. 2 14. 3 66. 35

51 L03 5. 7 32. 8 24. 8.8 73. 71

8926 6~35 4.4 53.8 23. 7 30. 1 44. 05

3564 5. 4 45. 5 31. 5 14. 69. 23

6490 5. 5 40. 5 27. 3 13. 2 67. 41

8928 040 4. 7 41. 8 16. 9 24. 9 40. 43

4070 5. 1 43. 3 27. 3 16. 63. 05

3.3

4)
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4 mm)

' 0. 25 0.05 0. 01 0. 005 *,
/cm >1 10. 25 <0. 001 (

0. 05 0. 01 0. 005 0. 001

9013 0--17 8. 14 6. 27 6. 44 20. 81 15. 33 31 38 19 77

17'-70 12 93 4. 12 15. 65 20. 47 7. 60 28 29 23 87

70^'140 25 46 6. 33 3. 43 9. 76 13. 37 32 82 29 28

L D. oo 1 aiO DD . 44 23. 12 iU L 1
fin /hSif fVtffi 4-y WW

9 4. 16 8. 48 15. 54 32. 40 10. 33 10 80 22 45

-130 1. 12 5. 79 28. 89 40. 35 9. 30 8. 20 7. 47

8919 2- 10 1

1

56 16 33 15. 26 35. 44 8. 04 15 23 9. 70
Ajt rrt 4yV Ids

59^

1 n-3n

4

Wo 15 21 07 oe.
0, 1 91 L 1 9L (

1 q 97 ^ /is. T7J Jl

30—- 110 11 34 18 50 3. 19 22. 56 10 45 26 52 18 18 /}M. -TTJ

9002 6-'24 1. 34 6. 18 14. 69 51. 88 8. 77 10 03 8. 45

24--42 1. 63 10 06 11. 54 38. 41 11. 41 16 97 11 61

42'-80 1. 32 8. 86 13. 50 36. 03 11. 01 17 40 13 20

80—'100 1. 84 U 89 19. 21 30. 01 9. 23 15 80 10 86

8929 9-'24 10 09 8. 27 34. 38 36. 22 5. 24 8. 23 7. 66

24'-51 11 16 30 79 17. 60 23. 79 5. 60 9. 29 12 93

51--103 18 04 35 90 18. 47 19. 02 5. 42 10 42 10 77

8926 35--64 39 30 24. 49 20. 16 3. 74 4. 75 7. 56

64--90 32 75 20. 87 25. 08 4. 74 6. 87 9. 69

8928 0-'40 5. 63 7. 73 6. 77 50. 22 10. 10 12 09 13 09

40--70 6. 59 11 52 7. 23 32. 40 13. 25 21 67 13 93

0.47 l.41g/cm3 47.4%78.0%
6.2%36.2%
14%22% 7%

1 0.4 0.5 1 2.3 1.2

5)

5

/ cm /% 1 (g/cm) /% /% /% /% (
9013 0140 2. 94 14. 85 1. 41 47. 4 7. 4 40. 26. 5 1 0. 4 0. 5

8931 2130 3. 86 27. 20 1. 33 50. 1 7. 43. 1 36. 2 1 0. 3 0. 7

9002 6100 4. 49 44. 97 0. 74 69. 5 14. 8 54. 7 36. 2 1 1. 1 1. 2

8929 9103 6. 89 67. 55 0. 70 70.8 15. 8 55. 23. 5 1 1. 6 0. 8

8926 090 6. 52 109. 78 0. 47 78.0 5.0 73. 26. 8 1 2. 3 1. 2

8928 070 7. 96 106. 36 0. 63 73. 2 5. 7 67. 5 6. 2 1 2. 5 0. 2
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3.4

10001300m

14.918.5g/kg

0. 92 I. 20g/kg 0. 751. 45g/kg 39. 3 82. 8mg/kg 0.7

2. Img/kg, 32. 736.7g/ kg

30003200m

94.5303.6g/kg 5.03

11.63g/ kg, 99. 2493. 3mg/kg

27003000m

37.970 69.3
221.0g/kg, 4.0411.80g/kg 128. 2311.3mg/kg

1.722.83g/kg

3.5

< 0.001mm

20.08%) 16.97%)

(13. 45%) 11.79%) 11.49%) 10.76%)

(5. 63%),

(40cm) 29cm 15cm 7cm
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8cm, C/N 8.94)

C/N 15. 57 14

C/N 15.57) 15. 14) >
13.47) 12.66) 11.96) 10.86)

8.94)

3.6

Ac^MH=3.03cm/100m)(—
<1000m) 10001300m)

15502000m 1400 1800m) 1800 2200m) 2200

2700m) 2700 3000m) 3000 3200m) 3200
3600m) 3600m

4

11. 5 23

. 1992. . . 24(1). 1993. . 13(1)

8390
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. 1980. .. 1981. .

The Fertility Features of the Forest Soil of

the Southern of Gaoligong Mountain

WANG Jin-liang

(Department of Resources, Environment and Geography, Yunnan Normal University)

Abstract This article studies the physicochemical properties of the forest soil, un-

der which various vegetation are developed at different altitudinal levels of the southern

section of Gaoligong Mountain in the west of Yunnan Province. Consequently, this arti-

cle concludes that the fertility of the forest soil of the southern section of Gaoligong

Mountain is high and its vertical variation can be obviously seen.

Key words Fertility features, Forest soil
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1 1 1 Greg Ruckert^

(1 . 650204)

(2 Australian Areae Collection. Glenside 5065 - South Australia)

^. .
58 . 11 • 35

10 . 6 7

. .
Q949

The Gaoligong Mountains are located along the border of western Yunnan Province

( China) and northern Myanmar, between the Nmai Hka( Irrawaddy)and Nu(Salween)

rivers . This mountain range extends from Chayu Xian( county) in Xizang province to

Longlin Xian in Yunnan, approximately extending from 24°30 N to 28^40 N and from

97°40 E to 99°E. The Gaoligong Mountains is a relatively isolated mountain area. Be-

cause of the currently superficial knowledge of its flora, it is difficult to provide an accu-

rate estimate of the species diversity in the Gaoligong Mountains.

The preliminary estimate of seed plants occurring in the region is 3836 species ( ex-

cluding those species restricted to the part of the Gaoligong Mountains lying within My-

anmar) 12% of this total are endemic to the Gaoligong Mountains.

The representatives of the Araceae in the flora of shows that the Gaoligong

Mountains area is closely related phytogeographically with the eastern HimalayaC Nepal

,

Sikkim, Bhutan, Assam in north-eastern India, southern Xizang in China, and northern

Myanmar). There are 21 species of Araceae that occur from the Gaoligong Mountains to

the eastern Himalaya, One species, Pinellia ternata occurs from Gaoligong Mountains

to Korea and Japan. Three species. Pathos chinensis , Rhaphidophora hongkongensis ,

and R. peepla . are distributed from Gaoligong Mountains to Southeast Asia. Arisaema

flavum is distributed from East Africa and Arabia to the Himalayan and Gaoligong

Mountains regions Rernusatia vivipara occurs throughout the Old World (Africa and

tropical Asia to northern Australia). Alocasia odora , Pathos chinensis , and Rhaphi-

1999 & .h ( XI): 4~154
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dophora decursiva occur from tropical Asia to the Gaoligong Mountains. However, the

tropical elements and East Asian species do not occupy the main position in the present

flora of our area. This does not mean that the Gaoligong Mountains flora mostly con-

sists of Chinese and Yunnan endemic species. In Gaoligong Mountains, the Araceae is

represented by 10 species whose distributions extend to southeastern Xizang, Sichuan ,

Guangxi , or other, more distant provinces. Thirteen species can be considered as en-

demic to China, of which 6 are endemic to Yunnan; a further 8 species are endemic to

the Gaoligong Mountains ( i. e. China and Myanmar ) . These statistics show that the

Gaoligong Mountains flora is a part of East Asia; the flora of the Himalayas originated

from Myanmar and the Gaoligong Mountains(Li 1994).

It is a well known that the larger an area under study, the greater the number of

endemic species; the more effective the barriers preventing migration into or out of an

area, the greater the proportion of endemicsCJohns 1995). The rivers on both sides of

the Gaoligong Mountains, coupled with the great climatic difference from the northern

and southern extremes towards given areas, usually provides an effective barrier to plant

migration into and out of the Gaoligong Mountains. Perhaps, from the Mesozoic era,

the Gaoligong Mountains gradually became geographically isolated by the raising of the

Himalayas, resulting in many endemic taxa. In the Araceae, there are at least 8 species

which are restricted in Yunnan Province to the Gaoligong Mountains. This figure repre-

sents almost 18% of the Araceae in the Gaoligong Mountains; much lower than in cer-

tain islands, but higher than, e. g. the Chengling Mountains ( ca. 6%) and other areas

on the Asian continent. Of these 8 endemics of Gaoligong Mountains, 7 are Arisaema

species. The genus Arisaema is one of the larger and least primitive genera in the Araceae.

There are altogether 59 species of Araceae , in 11 genera, in the Gaoligong

Mountains area( Table 1). The ecology and distribution of these species are detailed in

the following catalogue.

Table 1 Aroid species in Gaoligong MountainsC GLGS)

subfamily genus
species in Gaoligong species endemic t(

Mountains China Yunnan Gaoligong Mountains

Pothoideae Pathos 2 1

Monstereae Rhaphidophora 7

Colocasioideae Steudnera

Remusatia

1

3

Colocasia 2 1

Alocasia 1

Aroideae Amorphophallus 3 1

Typhonium 2 1

Sauromatum 2 1

Arisaema 35 7 5 6

Pinellia 1

Total 1 1 genera 59 7 7 9

Symbols: endemic to China;® endemic to Yunnan; (3) endemic to Gaoligong Mountains area( i. c. including

parts in SE Xizang and N Myanmar).
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Pothos chinensis (Raf. )Merr. var. chinensis Moist, dense forests in valleys, climb-

ing on trees or creeping over rocks; below 1700m. Fugong, Gongshan, Lushui, Teng-

chong, also W side of Gaoligong Mountains in Myanmar [Guangdong, Guangxi

,

Guizhou, Hainan, Hubei, Hunan, Sichuan, Taiwan, Yunnan; Laos , Thailand, Veit-

nam].

Rhaphidophora Hassk.

(1) Rhaphidophora decursiva (Roxb. ) Schott Evergreen, broad-leaved valley for-

ests, creeping on ground, over rocks , or climbing up trees; below 2200m. Baoshan,

Fugong, Gongshan Xian, Longling, Lushui Chayu [Fujian, Guangdong, Guangxi

,

Guizhou , Hainan, Sichuan, Taiwan , Xizang, Yunnan Bangladesh , Bhutan , Cambodia, NE

India, Indonesia, Laos , Malaysia, Myanmar , Nepal, Sri Lanka, Thailand, Veitnam].

* (2) Rhaphidophora dulongensis H. Li Epiphyte or climbing over rocks in

valley forests; 1200~ 2500m, Dulongjiang region of Gongshan Xian. Notes: Rhaphi-

dophora dulonge?isis is the only epiphytic, climbing, endemic aroid species in Gaoligong

Mountains. It differs from R. decursiva in having more lateral veins on the pinnae, a

smaller spadix, and a sessile stigma. Type: China. Yunnan Gongshan Xian, Du-

longjiang, 1300m, evergreen forest, on tree trunks, 20 Feb. 1990, Dulongjiang Bot.

Expedition 4041 (holotype, KUN).

(3) Rhaphidophora hongkongensis Schott Valley forests, on trees or stone walls;

16002100m. Gongshan Xian[Fujian, Guangdong, Guangxi , Guizhou, Hainan, Yun-

nan; Indonesia (Kalimantan) Laos, Malaysia, Myanmar , Thailand, Vietnam],

(4) Rhaphidophora hookeri Schott Dense, evergreen forests in mountain valleys,

epiphytic and climbing on large trees; 800~ 2200m. Gongshan Xian, Lushui [Guang-

dong, Guangxi , Guizhou, Sichuan, S Xizang, Yunnan; Bangladesh , Bhutan, NE

India, Myanmar , Sikkim, Thailand, Vietnam].

(5) Rhaphidophora landfolia Schott Evergreen forests, on large trees; 1400

2800m. Gongshan, Fugong, Tengchong [ W Guangxi, Yunnan; Bangladesh

,

NE India].

(6) Rhaph idophura peepla ( Roxb. ) Schott Evergreen forests in valleys, on trees

or rocks; 1100~2200m. Gongshan , Tengchong[Guizhou , Yunnan; Cambodia , NE In-

dia, Laos, Malaysia (to Kallimantan) Myanmar, Sikkim, Thailand].

Steudnera K. Koch

( 1 ) Steudnera coLocasiifolia K. Koch Dense forests, by running water; alt.

1800m. Baoshan ( Baihualin W of Nu Jiang) [Guangxi . Yunnan; Laos, N Myanmar,

Thailand, N Vietnam].
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Remusatia Schott

( 1 ) Remusatia hookeriana Schott Evergreen forests, on mossy rocks or tree

stumps; 1800 2800m. Fugong, Gongshan, Lushui, also on W side of Gaoligong

Mountains in Myanmar[Yunnan Bhutan, IndiaC Assam, Simla), Nepal, Sikkim],

(2) Remusatia pumiLa (D. Don) H. Li A. Hay Dense, evergreen forests, on

damp, mossy rocks, trees, and banks; 14502100m. Lushui, Tengchong[S Xizang,

Yunnan; Bhutan, India ( Assam, Darjeeling, Kunmam, Simla) , Nepal, Sikkim, N
ThailandJ.

(3) Remusatia vivipara ( Lodd. ) Schott Subtropical forests, epiphytic or on rocks

or cliff ledges; 5302100m. Baoshan, Tengchong [Taiwan , Xizang, Yunnan; Bangla-

desh Bhutan Cambodia India Indonesia Laos Malaysia Myanmar Nepal Sik-

kim, Sri Lanka, Thailand, Veitnam; Africa, SW Asia, Australia],

Colocasia Schott

(1) Colocasia esculenta (L. ) Schott la. var. esculenta Mostly cultivated, Baoshan,

Fugong, Gongshan, Lushui, Tengchong [cultivated throughout China; widely cultivat-

ed in tropics and subtropics], lb. var. antiquoruin ( Schott ) F. . Hubb. Rehder

Wet places in forests, by water, wild or cultivated. Baoshan, Fugong, Gongshan,

Lushui, Tengchong[Anhui , Fujian, Guangdong, Guangxi, Guizhou Hainan, Hubei,

Hunan, Jiangsu, Jiangxi, Sichuan, Yunnan, Zhejiang; tropical Asia],

Alocasia (Schott) G. Don

(1) Alocasia odora ( Roxb. ) K. Koch Margins of evergreen forests, valleys;

1600 1800m. Baoshan ( Beihualin W of Nu Jiang) [Fujian, Guangdong, Guangxi

,

Guizhou Hainan, Hunan, Jiangxi, Sichuan, Taiwan, Yunnan; Bangladesh, Bhutan,

Cambodia, NE India (Assam, Simla) , Indonesia, Laos, Malaysia, Myanmar, Nepal,

Philippines, Sikkim, Singapore , Thailand],

Amorphophallus Blume ex Decne.

(1) Amorphophallus kachinensis Engl. &' Gehrm. Evergreen, broad-leaved for-

ests, on limestone rocks 900~ 2400m. Baoshan , Gongshan, Lushui[ Yunnan, Xizang

(Medog) Laos, N Myanmar, Thailand],

(2) Ainorphophallus konjac K. Koch Native on forest margins and thickets, also

cultivated; 8301200m. Fugong, Lushui[widely cultivated in China, Japan, and tropi-

cal Asia].

**(3) Amorphophallus yianus H. Li C. L. Long Forests, thickets, usually

cultivated; 9301200m. Gongshan, Lushui [SE and W Yunnan],

68



Typhonium Schott

Typhonium cakicola C. Y. Wu Evergreen forests, grasslands, between

rocks; 16003100m. Baoshan (Baihualin W of Nu Jiang) [Yunnan].

* (2) Typhcmium giganteum Engl. Grasslands below 1500m. Tengchong [An-

hui, Gansu, Hebei, Henan, Jilin, Liaoning, Shanxi , Shangdong, Sichuan, Xizang,

Yunnan; cultivated in Guangdong, Guangxi , Jilin].

Sauromatum Schott

*** (1) Sauromatum gaoligongense Z. L. Wang et H. Li , sp. nov. In GLGS:

Baoshan (W of Salween, 24°56'55"N 98°45'15E); Longlin (Xiaoshuihe 24°49'51"N

98°46 4 E ) , Broad-leaved evergreen forests; 2150 ~ 2240m. Endemic to Gaoligong

Mountains,

(2) Sauromatum venosum ( Aiton) Kunth Riverside meadows ca. 1300m. Gongs-

han [Xizang, Yunnan( Kunming) Bhutan, NW India (Simla) , Myanmar, Nepal, Sik-

kim].

Arisaema Mart.

1. Sect. Attenuata Engl.

** (1) Arisaema inkiangense H. Li var. hikicmgeme Dense forests; ca. 1700m.

Baoshan (Beihualin on E slope of Gaoligong Mountains) [Yunnan]. Note: the species is

endemic to Yunnan; the other variety, var. maculatum H. Li , occurs in tropical Yun-

nan.

** (2) Arisaema bamiaense H. Li Dense, evergreen forests; ca. 1700m. Baoshan,

also on W slope of Gaoligong Mountains in Myanmar [Yunnan].

(3) Arisaema yu?inanense Buchet Pinus forests, mixed Pinus-Quercus forests,

thickets, grassy slopes, roadsides; 1400~3200m. Fugong, Gongshan, Tengchong [ W
Guizhou, W Sichuan, Yunnan; Myanmar].

2. Sect, Franchetiana Engl.

* (4) Arisaema candidisaimum W. W. Sm. Evergreen forests, valley thickets;

ca. 1200m. Fugong [SW Sichuan, Xizang, NW Yunnan].

*** (5) Arisaema bogneri P. Boyce H, Li. Forests, valley thickets; 1550

3280m. Gongshan , also Chayu in SE Xizang. Notes: the specimen Kingdon Ward 8299

(K) , from SE Xizang, was determined by Murata in 1987 as Arisaema xvattii Hook. f.

( left-hand plant) and A. asperatum N. E. Brown, but A. xvattii has the terminal leaflet

narrowly cuneate at the base, and the appendix erect and spotted A. asperatum differs

from A. bogneri in having the terminal leaflet obovate and the petiole, midrib and lateral

veins spinescent abaxially. There are four plants in Kingdon Ward 8318(K) also from

SE Xizang , which were determined by Murata as A. asperatuin , but all these plants are
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smooth, without spines, and the terminal leaflets are rhombiform, not obovate. Ansae-

ma bogneri differs from A. candidissimum in having the spathe dark purple with whit-

ish, longitudinal lines, and the appendix truncate at the base and distinctly stipitate.

(6) Arisaema franchetianum Engl. Forests, thickets, grassy slopes; 9603000m.

Gongshan , also Chayu in SE Xizang[Guangxi, Guizhou, Sichuan, Xizang , Yunnan; N
Myanmar],

3. Sect. Trisecta Schott

(7 ) Arisaema speciosum ( Wall. ) Mart. Tsuga forests, broad-leaved forests;

2000~2700m. Fugong, Gongshan, Lushui, Tengchong [S Xizang, W Yunnan; Bhu-

tan, NE India , Nepal, Sikkim],

(8) Arisaema dulongense H. Li Margins of evergreen forests, valley thickets;

1400 1700m. Baoshan, Gongshan, also Uring Bum area in N Myanmar. Plate I 6
8. Note: Arisaema dulongense differs from A. dahaiense H. Li (from NE Yunnan) in

having unisexual spadix male spadix without any ovaries, spathe limb oblong in out-

line, apex abrupt acuminate with acumen 2. 55cm long, leaflets with green margins

and geographical distribution in west slope of Gaoligong Mountains, i. e. NW Yunnan

(Gongshan Xian, Dulongjiang)and N Myanmar(N Triangle, Wing Bum, above Ahkai,

Kingdon Ward 20281 Kew). This species can be from evergreen forest margins, by

river, alt. lower than 14001500m flowering in March-April. Tupe Dulongjiang Bot.

Expediton 4819 (male, KUN) 5111 (female KUN), 4380 4754 5110 5150 6633

6873 but both A. dulongense and A. dahaiense have robust cylindric, horizontal rhizo-

mes.

(9)Arisaema pianmaense H. Li Mixed forests, forest margins, thickets, val-

leys ca. 2700m. Lushui, Tengchong. Arisae?na piamnaeyise can be easily distinguished

from other species of Sect. Trisecta in having leaflets densely covered by fleshy pellicles

and sparsely golden scales abaxially.

(10) Arisaema utile Hook. f. ex Schott Abies Rhododendron^ or Tsuga forests,

thickets, grasslands; 2800~4000m. Fugong, Tengchong [S Xizang, W Yunnan; Bhu-

tan, NW India, Myanmar, Nepal, Kashmir, Sikkim].

(11) Arisaema tengtsungense H, Li W Yunnan; N Myanmar. This species is simi-

lar to A. utile and A. vexillatum because three species share some aspects such as trifoli-

olate leaves, globose tubers, small plants, acuminate leaves, flagelliform apendix, but

A. tengtsungense can be distinghushed from the and all other species in Sect. Trisecta in

having trilobed spathe limb. ( 1 1 ) a. var. te?igtsungense Forests, bamboo forests; 2600~

3250m. Lushui, Tengchong [W YunnanCJingdong Xian) N Myanmar]. he Jingdong

population is outside the Gaoligong Mountains area, east of the Nu Jiang (Salween Riv-

er). ( 1 1 ) b. var. pentaphyllum H. Li var. nov. TYPE China. Yunnan: Teng-

chong, Jul. 1963 J. S. Yang X. N. Wang 1539 (holotype KUN). A • tengt-

sungense recedil foliis 5-sectis. This plant is similar to van tengtsungense because they
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share all aspects such as subglobose tuber, single trilobed spathe-limb and flagelliform

appendix, but it can be distinguished by 5-foliolate leaf blade.

( 12) Arisae?na intermedium Blume Thickets, grasslands; 2000 3400m. Gongs-

han Lushui [S Xizang, W Yunnan; India (Darjeeling, Kumaon, Simla) Kashmir, Ne-

pal].

(13) Arisae?na propinquum Schott Tsuga forests, wet meadows, grassy slops;

2500~3100m. Chayu in Xizang [S Xizang; Bhutan, India (Bashahr, Chamba Punjab

to Darjeeling) , Nepal, Pakistan],

(14) Arisaema galeatmn N. E. Br. Forests, grasslands; 2100~2900m. Gongshan

(E slope of Gaoligong Mountains) , Chayu in Xizang [Bhutan, NE India (Darjeeling)

,

Myanmar, Sikkim]. Not previously recorded for China.

(15) Arisaema dahaiense H. Li. Endemic to Yunnan; Lushui (Pianma).

* (16) Arisaema handelii Stapf ex Hand. -Mazz. Broad-leaved forests, Picea for-

ests; 28003500m. Chayu in Xizang [SE Xizang , NE Yunnan],

* (17) Arisaema vuihonii Engl. Forest margins, broad-leaved forests, grassy

slopes; 1900 3200m. Baoshan ( Baihualing) Chayu in Xizang [Gansu, Sichuan, Xi-

zang, Yunnan],

(18) Arisaema elephas Buchet Bamboo forests, coniferous forests, meadows, usu-

ally among mossy rocks; 18004000m. Gongshan, W Tengchong, Chayu (Zawalong)

in Xizang, also W slope of Gaoligong Mountains in N Myanmar [Gansu, Guizhou, Si-

chuan, Xizang, Yunnan; Bhutan].

(19) Arisaema wattii Hook, f. Forests on slopes, thickets, valleys; 1300

2600m. Gongshan, Lushui, Tengchong, Chayu in Xizang, also W slope of Gaoligong

Mountains in N Myanmar[Xizang (Medog), Yunnan; India (Assam, Manipur)].

* * (20) Arisaeina bunnaense P. Boyce H. Li, sp, nov, TYPE: Myanmar.

Wing Bum: above Ahbai 2950m, 14 May 1953 Kingdon Ward 20841 (holotype, BM;

isotype BM). Species nova Arisae?na Iaba to Engler proximased differt spathe viride

vel brunnea pallide vittata; synandrio stipitato thecis rimulis in unarm hippocrepicam

confluentibus dehiscentibus; folii foliolis lateralibus petioluo instructis; a Sectionis

Trisectae speciebus spadicis appendice erecta, 4. 57cm longa, stipite 7mm longa suf-

fulta basi truncata differt. Open grassy areas, bamboo slopes, or scattered openings in

mixed forests; 2350~2950m . Lushui (Pianma) , also Wing Bum Province in N Myan-

mar. Tuber unknown. Petiole 6076cm long. Leaf blade trifoliolate, leaflets subcoria-

ceous, petiolulate, margins sparsely dentate; terminal leaflet rhombic-elliptic, apex

acute and custpitae, base cimeate, 24cmX16cm petiolute 1cm long lateral leaflets ob-

liquely ovate, base cuneate at inner side, rounded at outer side, 2 1cm X 12cm. Spathe

green or brown with white stripes, 15~21cm long, tube cylindric (58)cmX ( 1.7
2, 6) cm, throat margins narrowly recurved, not auriculate; limb oblong-ovate, to base

constricted , rounded ai apex with an acuminate tail 25cm long, (9~13)cm(excl. tail)
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X (6~ll)cm. Spadix unisexual. Male spadix: male portion cylindric, 4. 5cmX 1. 2cm,

synandria lax, anthers stipilate dehiscing by horseshor-shaped slit. Appendix cylindric,

erect 4. 5~ 7cm long, 5 ~ 7mm thick, apex obtuse, base truncate and stipitae, stipe

7mm long. Fl. May. Notes. Type Kingdom-Ward 20841 was named by J. Murata as A.

asperatum but it can be distinguished from latter in having smooth petiole and peduncle,

larger rhombic-elliptic terminal leaflet to 23cmX 16cm with petiolute 1cm long and erect

cylindric spadix. Its male flower with anthers dehisting by union horseshoe-shaped slit

represent the one of the biological characters in Section Trisecta but the shorter erect cy-

lindric appendix with truncate and stipitata base mean a species in range Section Pistil-

lata. However Arisaerna hurmaense is a markable species between Sect. Trisecta and

Sect. Pistillata.

* (21 ) Arisaema Lohatum Engl. Forests, thickets, grassy slopes; alt. 3300m . Ch-

ayu in Xizang [ Anhui , Gansu, Guangxi, Guizhou, Hebe" Henan, Hunan, Jiangxi,

Shanxi , Sichuan, Yunnan, Xizang]

.

(22) Arisaema pcmgii H. Li Thickets on slopes; alt. 2600m. Gongshan.

Plate I 11 Arisaema pangii is similar to A. lobatum, but it can be distinguish from A.

lobatum in having 5-foliolate leaf, subsessile terminal leaflet and flowering before leaves

and spathe marked by densely dark purple or violet spots and striae. The species also

similar to A. vuattii , but differs from later in having 5 leaflets, appendix not truncate at

base and flowering before leaves. It is known only from type, Dulongjiang Bot. Expedi-

tion 4995 ( KUN) , W Gaoligong Mountains: Gongshan Xian, Dulongjiang, evergreen

forest, by river, forest margin, alt. 2600m, Growing tuber from type specimen 1991 in

Dulongjiang, after flowering, leaves two, leaflets 5 the tuber from the same plant,

moved in Kunming, emeged a male plant with an inflorescence with trifoliolate leaves

and disappeared in next year.

4. Sect, Tortuosa Engl.

* (23) Arisaema auricuLatum Buchet Mixed forests, Picea-Abies forests; 2300

3100m. Fugong, Gongshan , Lushui[NW Hunan, Sichuan, Yunnan].

* ( 24 ) Arisaema saxatile Buchet Forest margins, riversides, grassy slopes;

18002400m. Baoshan(Beihualing) , Gongshan [Sichuan (Muli) , W Yunnan].

5. Sect. Dochafa(Schott)Hara

(25 ) Arisaema flavum ( Forssk. ) Schott Forests, thickets, rocky slopes, crop-

lands, field sides; 2100 4400m. Chayu in Xizang [Sichuan, Xizang, Yunnan; Afghan-

istan, Bhutan, NW and SE India, Kashmir, Nepal, Sikkim; E Africa (Ethiopia ) SW
Asia(Oman, Saudi Arabia)]. Fig. 1.

6. Sect. Flagellarisaema (Nakai)Hara

^ * (26) Arisaema aridum H. Li Dense forests , Pin us forests, evegreen forest

margins, riverside thickets; 1600 2500m. Gongshan, Lushui [NW Yunnan].

7. Sect. Decipientia Engl.
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Fig. 1 Distribution of Arisae?na flavum ( Forsskaol ) Schott ended in N Gaoligong Mountains

(27 ) Arisaefua decipieiis Schott Evergreen forests, forest margins, roadsides in

forest- bamboo thickets; 11003400m, Baoshan, Fugong, Gongshan, Lushui, Teng-

chong Chayu in Xizang [Xizang, Yunnan; NE India (Assam) , N Myanmar].

* (28) Arisaema rhizomatum C. E. C. Fisch. Evergreen forests, mossy forests,

bamboo thickets, grasslands; 1200 2700m. Baoshan ( Beihualing) Gongshan, Lon-

gling, Tengchong, Chayu in Xizang [Guangxi, Guizhou, Hunan, Sichuan, SE Xizang,

Yunnan],

8. Sect. Arisaema

(29) Arisaema nepenthoides (Wall. ) Mart. Tsuga or Quercus forests, margins of

and banks in forests; 200 3600m. Gongshan, Lushui, Chayu in Xizang, also W slope

of Gaoligong Mountains in N Myanmar (26°35'N 98""38'E) [S Xizang, Yunnan; Bhu-

tan, NE India(Darjeeling) N Myanmar, Nepal, Sikkim],

9. Sect. Tenuipistillata Engl.

(30) Arisaejna jacque)nontii Blume Coniferous forests, open, grassy places in for-

ests, Rhododendron or J uniperus thickets; 30003500m. Chayu in Xizang ( 28°21 N
96°37'E) [S Xizang; Bangladesh, Bhutan, NW to NE India, Nepal, Kashmir. Sikkim].

10. Sect. Sinarisaema Nakai

(31) Arisaema echinatwn ( Wall. ) Schott Forest slopes; 1 700 3000m. Baoshan

(Baohualing) Chayu in Xizang [Yunnan, Xizang; Bhutan, Nepal, Sikkim].

(32) Arisaema concinuyn Schott Piuus forests, broad-leaved and coniferous mixed
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forests; 1840 2400m. Gongshan , Chayu in Xizang, also W slope of Gaoligong

Mountains in N Myanmar[Gansu , Sichuan, S Xizang, Yunnan; Bhutan, N and N E In-

dia, Myanmar, Nepal, Sikkim].

(33) Arisaema consanguineum Schott Riverside thickets; ca, 1550m. Gongshan

[Anhui Fujian, Gansu Guangdong , Guangxi, Guizhou, HebeU Henan, Hubei Hu-

nan, Jiangxi, Shandong , Shanxi , Sichuan, Taiwan, Yunnan, Zhejiang; Bhutan, NE
India, Myanmar, Nepal, Sikkim, N Thailand],

(34) Arisaema erubescens (Wall.) Schott Different types of forests, thickets,

grassy slopes; 1400 3200m. Fugong , Gongshan [ throughout China except Hei-

longjiang, Jilin, Liaoning, and Nei Menggu N India, Myanmar, Nepal, Sikkim, N
Thailand].

PineLLia Ten.

(1) Pinellia ternata (Thunb. ) Ten. ex Breitenb. Forests, grassy slopes, thickets,

waste and cultivated land; below 2500m. Tengchong [throughout China except Nei

Menggu Qinghai, Xinjiang, and Xizang; Japan, Korea],
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A Study on Araceae in Gaoligong Mountains
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Abstract Gaoligong Mountains is an area that spans the border of Yunnan Province

in China and Myanmar. The area is of great botanical interest due to its high botanical

diversity, largely undisturbed vegetation, and limited of botanical exploration. The

main genera of Araceae in the area are Arisaema , Re?nu.satia , Rhaphidophura , and Ty-

phonium. By far the most common genus is Arisae?na with a large diversity of species

throughout the area. In the last 10 years a series of major expeditions have explored the

area, discovering several new species as well as finding species that were not previously

known from the area. From the Gaoligong Mountains area 58 species from 11 genera are
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listed and discussed, including distribution details. Of these, 10 endemic aroid species,

including 3 unpublished species are described. Their distribution are listed and dis-

cussed. The geography of Araceae suggests that the Gaoligong Mountains flora is a part

of the East Asian flora and that the flora of Eastern Himalayas originated from that of

northeastern Myanmar and Gaoligong Mountains.

Key words Gaoligong Mountains, Araceae
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*

( 650204)

Ar ma bogneri P. Boyce et H. Li

A. tengtsunerise H. Li var. pentaphyllutn H. 1 A. hurmaerise P. Boyce

et H. Li; A. dahaiense H. Li .
. .

Q949

1

Arisaema bogneri P. Boyce et H. Li, sp. nov. Sect. Fnmchetian a Engler. TYPE:

China, Yunnan Prov, Gongshan Xian Binzhongluo, west of Salween river, on the E

side of Gaoligong Mountains, in thickets, alt. 1550m, Oct. 18 1996 Gaoligong

Mountains Expedition 7824 ( Holotype, KUN), Xizang: Chayu Xian Delei Valley,

28°21'N, 96°37'E; alt. 29503280m Jun. 6 1928, Kingdon Ward 8299 (K); loc, et

coll. ibid. June 10 1928 Kingdon Ward 8318 (K). Fig. 2:1 Fig. 3.

Species habitu A. candidtsst?no W. W. Smith affinis, sed spathe atro-purpurea et

albo-vittata, faucis marginibus angustis patentibus haud auriculatis, appendice stipite

1. 2cm longa subffulta, e basi truncata differt; ab A, asperato N. E. Brown recedit foli-

ole intermedie ovato elliptico subrhombio, petiole et costa subtus glabribus ( haud as-

peratis) ab A. lobato Engler recedit spadicis appendice recurva.

Dioecious. Tuber subglobose, l4cm in diam. Leaves 1 (-2 ) , petiole 20 40cm

long, greenish, smooth, 1. 3lcm thick, basal 1/4 sheathing. Leaf blade chartaceous,

trifoliolate; leaflets light green at both sides, apex acute or acuminale with a tubular tail

1cm long, margins entire, ovate, sessile or with a petiolute 1.3cm long, ( 3. 5

22)cmX (2. 5~15)cm; lateral leaflets oblique-oblong or ovale, sessile, base rounded in

total , quite oblique, (3. 5~17)cmX (2~14)cm. Petiole light green, non spotted, 37cm

long, sheath short; peduncle emerging from petiole sheath, shorter than petiole, pur-

plish green, non spoiled, 824cm long. Spathe dark purple with whitish longitudinal

lines which connected near margin into a intramargin line; in female plants spathe tube

cylindric, 7cm long, ca. 1. 5cm in diameter, throat margins slightly recurved outward,

X- 1999 XI):5560
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Fig. 1 Arisaema bogneri P. Boyce et H. Li

1 leaf; 2 tubers 3:spathe; 4 female spadix; 5,6 ovary with 2 ovules.

From the Gaoligong Mountains Expedition 7824 (Drawn by Wang Ling)

non auriculate; limb ovate acuminate with a tubular tail 1 2cm long, 10cm X (36)
cm, galeate-incurvate from base; spadix unisexual, male spadix: male portion cylindric,

13mmX 4mm, appendix 2~3cm long base truncate with a stipe 2~3mm long, apical

part attenuate recurved outward or downward , smooth; female spadix female portion

conic, 1cm X 1. 2cm; appendix more robust , whitish green, pyramidal, base truncate

with a stipe 1. 2cm long, ca. 10cm in total, ca. 8mm thick at base and 4mm at tip, re-

curved outward for 90°. Ovaries greenish obovate, style distinct , stigma punctate, basal

placentation , ovules 2 , erect. Infructescence ovate, 4cm X 2. 5cm, fruit obovate, red.

Flowering in June. Fruiting in September.

Paratypes. Yunnan Gongshan Xian Binzhongluo Xiang, Stone Gate West by Sal-

ween River, in thickets, alt, 1650m. Perennial hern, leaf green, fruit red. 11 Septem-

ber, Gaoligong Mountains Expedition 8841 (KUN) , loc. et coll. ibid. alt. 1750m. Gao-

ligong Mountains Expedition 8865 ( KUN ) Loc. ibid. alt. 1650m. Gaoligong

Mountains Expedition 8966(KUN) Gongshan Xian: Binzhongluo Xiang, Niwalong, in

thicket on rock slope, alt. 18002000m tucer subglobose, leaf green, 13 September,

1997 Gaoligong Mountains Expediton 9009 (KUN) Binzhongluo, E side of Niwalong

river, E slope of Gaoligong Mountains, grassy slope alt. 18002000m male flowers
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wilting, 14 September 1997 Gaoligongshan Expedition 9107 (KUN). Xizang: Chayu

Xian, Delei Valley, 28°21'N 96 37'E; alt, 29503280m Jun. 6 1928 Kingdon

Ward 8299(K); loc. et coll. ibid. June 10 1928 Kingdon Ward 8318(K).

Distribution. SE Xizang and NW Yunnan.

Notes. The specimen Kingdon Ward 8299 was named by Jin Murata in 1987 as Ari-

saema xvattii Hook, f, (left plant) and A. asperatum N. E. Brown but A. vuattii must

have an erect and spotted apendix and a terminal leaflet narrowly cuneate at base; A. as-

peratum differs from our species in having obovate terminal leaflet, petiole, midrib and

lateral veins spinecent beneath. There are four plants in Kingdon Ward 8318(K) they

were named by Jin Murata as A. asperatum , but all these smooth plants are without

spines and terminal rhombiforme leaflets are not obovate. A, bogneri differs from A.

ca?ididissi?nu7n in having spathe dark purple with whitish longitudinal lines and the ap-

pendix is distinct stipilate and the base truncate.

2

Arisaema tengtsungense H. Li, var. pentaphyllum H. Li, var. nov. Sect. Trisecta

Schott TYPE: Type: China, Yunnan Prov. Tengchong, July 1963 J. S. Yang et X.

N. Wang 1539 (Holotype, KUN) • Fig. 2.

Fig. 2 Arisaema tengtsungense H. Li var.

pentaphyUum H. Li. var. nov.

1 flowering plant with 5 leaflets; 2 male spadix ( Drawn by Wang Ling)

153
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A var. tengtsungense recedit foliis 5-sectis.

This plant is similar to Arisaema tengtsungense var. tengtsungense because they

share all aspects such as subglobose tuber, trilobed spathe-limb and flagelliform appen-

dix, but it can be distinguished by 5-foliolate leaf-blade.

Distribution. Endemic to Gaoligong Mountains: Tengchong Xian.

3

Arisaema dahaiense H. Li in Acta Phytotax. Sin. 15(2) 107 pi. 9: 3. 1977 et in

C. Y. Wu et H. Li (eds. ) Flora Reip Popul. Sin. 13(2) 151, pi. 9 3. 1979. Section Tri-

sects.

Dioecious. Rhizome ovate cylindric, 12cm long by 8cm thick, consists of 3 years

growth, outside and inside pale yellow. The end of rhizome truncate, 6cm in diameter,

internodes with ovate offsets 5cm long and 6cm thick and several convex bulbils on each

internode.

Leaf 1 petiole green to dark green, smooth without any spots, not verucose,

125cm long with a diameter of 3cm, the basal part of 35cm underground and whitish,

lower 6cm sheathing. Leaf trifoliolate, green above, pale green below; the medial leaf-

let elliptical-rhombic, 46cm by, 28cm, acute at the apex, broadly cuneate at the base.

The middle vein is concave above and convex below; lateral veins 12 on each side, con-

vex below; connective veins 1cm remote from the margin . Lateral leaflets extremely

oblique, 45cm by 23cm; outside basal auriculate, up to 19. 5cm wide, inside 4 to 5cm

wide.

Peduncle emerging from petiole sheath, much shorter than petiole, to 38cm long in

infructescence, lower part hiding in the ground , erect, cylindrical, 12cm long by 5. 5cm

diameter; fruit different sizes, cylindrical or obconic, 1. 5cm in diameter, while the base

5mm in diam, top truncate, pale green in basal part, yellowish green to purple in upper

part with a purple spot of 7mm in diameter, without style and stigma inconspicuous.

Ovules 4, developed seeds usually 3 irregular in form, creamish-white, subglobose, at

basal placenta. Fruit in October.

Specimens examined. China, Yunnan Prov. Lushui Xian, Pianma, adjacent to the

road and stream, among shrubs in evergreen forest , alt. 2360m. Perennial herb ca.

1. 3m tall, rhizome robust, fruit pale green to purple Oct. 5 1997 Gaoligong

Mountains Expedition Expedition 9986 ( KUN, the rhizome is cultivated in Kunming

Bot. Garden); Lushui Xian: Km 74 on road between the Salween and Pianma on the

west side of Gaoligong Mountains. 26°0'2" N, 98°39'43"E Broadleaved evergreen for-

est. Alt. 2380m. 11 October 1998. Li Heng et G. Ruckert 10371 (KUN); Lushui Xian:

On road side between the Salween and Pianma on the west side of Gaoligong Mountains.

25°59'38"N, 98° 39' 7". Broadleaved evergreen forest. Alt. 2630m. Perennial herb ca.

1. 7m tall, growing on surface of soil in moist area on hillside in shade. 14 Oct. 1998. Li
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Heng et G. Ruckert 10442 ( Leaf specimen in KUN) Baoshan Shi: Mangkuan xiang,

Sanba Gou west of Mangkuan, on the E side of Gaoligong Mountain s. 25°26'4"N

98°49'32''E Broadleaved evergreen forest on a facing slope. Alt . 1950m. Perennial

herb, rhizome robust , leaf green. 19 October 1998. Li Heng et G. Ruckert 10666

(KUN), NE Yunnan, Huize Xian: Daihai. Forest margins, 2600m, type specimen

(KUN, from cultivated plant in Kunming Bot. Garden).

Distribution. West Yunnan (West and East slopes of Gaoligong mountains: Lushui

and Baoshan) and NE Yunnan disjuncted; Altitude 1950~2630m. Endemic to Yunnan.

Notes. (l)The rhizomes of Gaoligong Mountains Expedition 9986 Li Heng et G.

Ruckert 10371 and 10442 from Lushui, of Li Heng et G. Ruckert 10666 from Baoshan

are growing in Kunming Botanical Garden. May 1999 they came into flower. The inflore

scence can not be distinguished from Arimema dahaiense H. Li which was originally de-

scribed based on two cultivated plants (male one and female one) 20 years ago . The

gardener said; these plants were introduced from Huize (Dahai). We have no any collec-

tions from Dahai but type specimens. The Arisae?na dahaiense was recently found in

West Yunnan from Gaoligong Mountains. It implies that the distribution of A. da-

haiense in NE Yunnan may be a wrong report.

(2) The specimens of this taxon from W Yunnan were collected in fruit time. In ap-

pearance it is similar to A. dulongense H. Li, but the infructescence of A. duLongense

have not be seen, so that they cannot be compared.

(3) In field conditions the taxon was misidentified and described as"Arisaema gigas"

or"Arisaema giganteum" which was published as a non valid "nomen nudum" in Areae

Journal, December 1998 1920.

4

Arisaema burmaense P. Boyce et H. Li, sp. nov. Sect. Pistillata Engler, TYPE

North Myanmar Triangle: Wing Bum, above Ahbai. Alt. 2950m. Open grassy patch

es bamboo slopes or scattered openings in forest. 14 May, 1953. F. Kingdon-Ward

20841 (Holotype, BM). Fig. 3.

Species nova A. lobato Engler proxima sed differt: spathe viride vel brunnea pal-

lida vittata; (2) synandrio stipitato thecis rimulis in unam hippocrepicam confluentibus

brunnea pallide vittata; synandrio stipitato thecis rimulis in unam hippocrepicam con-

fluentibus dehiscentibus; folii foliolis lateralibus petioluo instructis; a Sectionis Tri-

sectae speciebus spadicis appendice erecta, 4. 57cm longa, stipite 7mm longa suffulta

basi truncata differt.

Tuber. Petiole 6076cm long. Leaf blade trifoliolate, leaflets subcoriaceous, petio-

lulate, margins sparsely dentate; terminal leaflet rhombic-elliptic, apex a cute and cust-

pitae, base cuneate, 24cm X 16cm, petiolule 1cm long; lateral leaflets obliquely ovate,

base cuneate at inner side, rounded at outer side, 21cmX 12cm . Spathe green or brown
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Fig. 3 Arisaenia burmaense P. Boyce et H. Li, sp. nov.

1 leaf 2 spathe; 3 male spadix; 4 synandriaC Drawn by Wang Ling)

with white stripes, 15~ 21cm long, tube cylindric (58)cmX ( 1. 72. 6)cm throat

margins narrowly recurved, not auriculate; limb oblong-ovate, to base constricted,

rounded at apex with an acuminate tail 2~5cm long, (9~13)cm(excL tail) X (611)

cm. Spadix unisexual. Male spadix male portion cylindrical, 4. 5 by 1. 2cm, synandria

lax anthers stipitate dehiscing by horseshoe—shaped slit. Appendix cylindric, erect

4, 57cm long, 5 ~ 7mm thick, apex obtuse, base truncate and stipitate, stipe 7mm

long. Flowering in May,

Distribution. North Myanmar the west side of Gaoligong Mountains.

Notes. Type Kingdon-Ward 20841 was named by J. Murata as A. asperatum but it

can be distinguished from latter in having smooth petiole and peduncle, larger rhom-

bicelliptic terminal leaflet to 23cm X 16cm with petiolute 1cm long and erect cylindric

spadix. Its male flower with anthers dehisting by horseshoe-shaped slit represents the

one of the characters of Section Trisecta , but the short er erect cylindric appendix with

truncate and stipitate base means, it is a species in Section Pistillata. However Arisae-

ma bunnaeyise is a makable species between Sect. Trisecta and Sect. Pistillata,

ReferencesC Leave out)
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Notes on the genus Arisaema ( Araceae

in Gaoligong Mountains

LI Heng WANG Zhong-lang LONG Chun-lin

(Kunming Institute of Botany, the Chinese Academy of Sciences. Kunming 650204)

Abstract 3 new taxa Arisaeyna bogneri P. Boyce et H. Li, A. tengtsunense H. Li

var. pentaphyLLum H. Li and A. burrnaense P. Boyce et H. Li are described and illustra-

ted. The new distribution of A. dahaiense in Gaoligong Mountains is reported and its

infructescence is described additionally.

Key words Gaoligong Mountains, Araceae, Arisaema , New taxa
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The Diversity of Orchidaceae in Gaoligong

Mountains , Yunnan

LI Hengi Bruce BARTHOLOMEW
(1 Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204 , China)

(2 California Academy of Sciences, San Francisco, CA 94118, USA)

Abstract The Orchidaceae, with 265 taxa (species and infraspecies) in 75 genera,

is the largest family of seed plants in the Gaoligong Mountains. Forty-five of the orchid

genera (60%) are primarily tropical while 29 (38. 67% ) are primarily temperate. For-

ty-three of the genera (57. 33%) are terrestrial, 31 (41%) are epiphytic, and 3 (4%)

are saprophytic. Predominantly the orchids of the Gaoligong Mountains are temperate

terrestrial taxa totally 184 taxa, 69. 43% including many species that occur from the

Gaoligong Mountains to the East Himalayas and into Southeast China: The Gaoligong

Mountains region includes endemic orchids which exhibit the following attributes:

Two genera, Bulleyia and SmithorchiSf are endemic to Yunnan with the center of

distribution in the Gaoligong Mountains, Twenty-one taxa are endemic to the Gaoli-

gong Mountains area. There is not any endemic species from subfamily Vaniodeae,

which is a typical tropical group, There are more endemic species in the northern part

of the region (14 endemic taxa in Gongshan Xian) than in the southern part (only 4 en-

demic taxa in Tengchong Xian). There are only 10 species (4% of the total orchid

taxa in the region) which are endemic to Yunnan, excluding those endemic to the re-

gion. Fifty-one of the orchid taxa (19. 25% ) are endemic to China, excluding those

endemic to the Gaoligong Mountains or Yunnan. Thus, the total number of endemic or-

chid species in the region reaches 82 (30. 91%) including those endemic to the region,

Yunnan and China. Orchids are a very specified group in the Gaoligong Mountains.

Key words Gaoligong Mountains, Orchidaceae, Biodiversity
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( . 650204)

——
3

GiZa"Ae>/2e"o;/ Rolfe) C pLantaginea Lindl. ) .. .
[C. triplicata (WiUem. ) Ames]

M .

19901991 3

QCalanthe dulongemis H. Li, sp. nov. )—
2000 3 14

Flora of China

1

Calanthe dulongensis H. Li, R. Li et Z. L. Dao, sp. nov, Fig. 1

Calanthe dulongensis H. Li in Flora of Dulongjiang Region: 340 1993 et in Flora

of Gaoligong Mountains: 1086. 2000 , without giving Latin description and designating

holotype nom. inval.

Species nova C. henry i Rolfe et C. pLantagineae Lindl, affinis, sed lobos labelli in—

termedio superne brachypodis sphaericis mobilibus aureolinis tribus obsito rhizomate

conspicuo, petalis obovato-lanceolatis , sepalo intermedio utrinque glabro differt a C.

triplicata ( Willem. ) Ames lobos labelli intermedio apice leviter retusis cum apiculo in-

terjecto rhizomate conspicuo, pseudocaule conspicuo, petiolo obscuro, calcari flavo,

sepalo intermedio utrinque glabro, sepalis lateralibus utrinque glabris differt.

Herba terrestrial, 50cm alta, radicibus densis, elongatis dense canis-fuscis pubes-

* 2003 41(3) 267270
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1

A: B: C: D: E:

F: G:

Fig. 1 Calanthe dulongensis H. Li, R. Li et Z. L. Dao.

A: Habit; B: Floral bract and pubescences with part of inflorescence; C: Floral bract

D: Dorsal sepal E: Petal F: Lateral sepal G: Lip with column, ovary and pedicel

(Drawn by WU Xi- Lin)

centibus. Rhizoma circ. 6. 5cm longum. Pseudobulbus viridio-nigrus, subovatus,

1. 5cm longus, circ. 2cm in diam. veternus extus fibrosus petiolis obsitus. Cataphylla

4 viridula, ovata vel ovato-lanceolata , 3 9. 5cm longa, apice subulata. Pseudocaulis

812cm longus. Folia 3 viridia, elliptica usque subovato-elliptica, 30 40cm longa

(pseudocaulibus inclusis) , 4. 57. 5cm lata, apice acuta vel acuminata, basi attenuata,

margine integra, utrinque glabra, nervi primarii 6; petiolus obscurus. Scapus 1 cum

foliis novellis coaetanea, suberectus, ad 38cm altus, folia novella multosuperans, dense
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puberulus; pedunculus 22cm longus, infra inflorescentiam vaginis 23 ornatus; race-

mus 16cm longus, laxe 2025-florus; bracteae albae, membranaceae, lanceolatae, per-

sistentes, 9~ 1 1mm longae, apice acuminatae, dorso pubescentes vel subglabrae; pedi-

celli cum ovaris 1. 82. 5cm longi, dense pubescentes; sepala et petala flavo-viridia, se-

palo intermedio oblongo-elliptico, 18mm longo, 6mm lato, apice acuto, 5-nervato,

utrinque glabro, sepalis lateralibus ellipticis, 15mm longi s, 4mm latis, apice mucrona-

tis, 5-nervatis, utrinque glabris; petala obovato-lanceolata , 15mm longa, 5mm lato,

apice obtusa cum apiculo interjecto, 3-nervata; labellum basi flavum, columnae adna-

tum amice album, tripartitum, lobis lateralibus angusteoblongis circ. 6mm longi s,

2mm latis, apice obliquecuneatis, lobo intermedio reniformi , 5mm longo, 7. 5mm lato,

apice leviter retuso cum apiculo interjecto, superne 3 appendicibus breve stipitatis globo-

sis aureis instructo, longe unguiculato, ungue 4mm longo, 1. 4mm lato; calumn flava,

cylindraceum, patens, 5. 5mm longum, apice obtusum, extus sparse pubescente; co-

lumna flava, circ. 8mm longa, superne ampliata, utrinque glabra; rostellum flavidum;

operculum flavidum. antice in rostellum angustatum. Fl. Apr.

China Yunnan( Gongshan( Dulongjiang Valley (
Dizhengdang( alt. 1900m, under forest, 1991-04-15, Dulongjiang Valley

Exped. ( 5896 (holotype, here designated, KUN) Gongshan(
Dulongjiang Valley( Mugang( alt. 2200m, under forest, 1991-04-

17, Dulongjiang Valley Exped. ( 6144 (KUN); Gongshan( Du-

longjiang Valley( Xianghong( alt. 2300m, under forest, 1991-04-

22, Dulongjiang Valley Exped. ( 6501 (KUN).

50cm

6.5cm, 1.5cm 2cm

4 39.5cm 812cm
3 . 3040cm( 4. 5

7. 5cm, 3

1 38cm

22cm, 23 16cm 2025
9 llmm .

1.82.5cm. 18mm
6mm, 5 15mm, 4mm

5 15mm, 5mm 3

3; . 6mrn,

2mm 5mm 7. 5mm
3 . 4mm 1. 4mm;

5. 5mm. 8mm
4
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subgen. Calanthe) sect. Calanthe^i

CaZa,"/ie /ie"o^z' Rolfe) QCalanthe plantag-

inea Lindl ) 3

LOdanthetripUcata (Willem. ) Ames]

Validation of Calanthe dulongensis ( Orchidaceae

)

LI Heng LI Rong DAO Zhi-ling

(Kunming Institute of Botany, the Chinese Academy of Sciences , Kunming 650204)

Abstract By giving a full Latin description and designating the holotype, Calanthe

dulongensis H. Li, R. Li &- Z. L. Dao, a new species of Orchidaceae from Dulongjiang

Valley of Gongshan County, Yunnan Province, is validated. The species is distinguish-

ed by its mid-lobe with 3 shortly stipitate and golden-yellow globose appendages. It is

similar to C. henry i Rolfe and C, plantaginea Lindl. by its conspicuous rhizome, obo-

vate-lanceolate petals and glabrous dorsal sepal. It is also perhaps related to C. triplica-

te! (Willem. ) Ames by its emarginated mid-lobe conspicuous rhizome, and pseudostem,

obscure petioles, yellow spur of the lip and glabrous sepals.

Key words Calanthe dulongensis H. Li, R. Li et Z. L. Dao, New species, Yun-

nan, China
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A New Species of Colocasia { Araceae

from Mts. Gaoligong, China*

LI Heng LONG Chun-lin

(Kunming Institute of Botany, the Chinese Academy of Sciences,

Heilongton, Kunming 650204, China)

Summary

A new species of the genus Colocasia- C. gaoligongensis H. LI C. -L. LONG-

from China, Yunnan, Tengchong County is described.

Zusammenfassung

Eine neue Art der Gattung Colocasia-C. gaoligongensis H. LI&-C. -L. LONG-

aus China, Yunnan, Provinz Tengchong, wird beschrieben.

Colocasia gaoligongensis H. LI 8^ C. L. LONG , sp. nova

Species nova Colocasia esculenta ( L. ) SCHOTT affinis sed rhizomatibus breviori-

bus, 2~ 3cm longis, 7~8mm crassus, spathae lamina obovata vel obtriangulata, 7
8. 5cm longa, 5. 5 6cm lata, spadice exappendice differt.

Type: China, Yunnan, Tengchong County. Hills at south end of Tengchong val-

ley, 25°N alt. 3700m above sea level, moist shady, thickets. Plant of 2pt. Spath thick

and fleshy, deep golden yellow, flowers same. July 1912, GEORGE FORREST 9137

(holotype, E).

Stem short , less than 2cm long, c. 3cm in diameters. Rhizomates 4 short , (2)
3mmX 0. 7 ( ~ 8 ) mm. Petiole 55cm long, lower half sheathing. Blade peltate, ovate

cordate, 32cm X 20cm, posterior lobes rounded, 11cm long, 7cm connate, basal ribs

well developed, primary lateral veins 5 per side, pinnate, marginal vein 1 interprimary

collective veins inconspicuous.

Inflorescences 34 appearing with leaves. Peduncle about 50cm long, shorter

than petiole. Spathe 13 ~ 15cm long, constricted between tube and blade, lube with

convolute margins, oblong, 4. 55cm long, 1. 4 1. 7cm in diameter, blade deep golden

yellow, obovate to triangulate, 7 8. 5cm long, 5. 56cm wide, opening, acute or ob-

tuse at apex, convolute at base. Spadix sessile, deep golden yellow. Female zone cylin-

dric, 30mm X 3 ( 4 ) mm; sterile zone narrower, 15mm X 3mm; male zone cylindric,

* 1999 Feddes Rept'rtorium. 110(56): 423424
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Fig. 1 Colocasia gaoligongensis H. LI &- C. L, LONG, sp. nova

1 Flowering plant; 2 Spadix with spathe; 3: Spadix; 4 Gynoecium; 5: Gynoecium,

longitudinal section; 6: Synandrium; 7 Synandrium, top view (Drawn by YITAO LI)

45mmX 4mm. Apice acute, terminal appendix absent.

Flowers unisexual. Male flowers: 46-androus stamens connate into a synandri-

um, thecae lateral, linear, dehiscing by apicale pole. Sterile flowers: synandrodes de-

pressed-obpyramidal truncate, apically depressed oblong, rhombic. Female flowers

ovary ovoid 1-locular ovules many fusiform stigma sessile discoid. Flowering

in July.

Specimens examined: China, Yunnan, Tengchong, the South of Mts. Gaoligong.

GEORGE FORREST 9137 July 1912 (holotype E).

Distribution: endemic to Mts. Gaoligong region, western Yunnan, SW China.

Notes: The specimen GEORGE FORREST 9137 was collected from Tengyueh

(Tengchong) in 1912. In the original label some are not correct It was determined as

"Gonatathus sp, . On July 3rd 1962 D. H. NICOLSON determined as "Colocasia es-

culenta ( L. ) SCHOTT". However, by a detailed comparison, the Tengchong specimen
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GEORGE FORREST 9137 is different from C. esculenta by the widely opening obovate

spathe blade and spadix without appendix.

References ( Leave out)
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1 3 11 5 106 6 49

26%

1 2 Ericaceae) (Rhodo-

denclron)

1

Cassiope) 1

".'."'o/>f meinbranifolia )

>",!'w/evjc/ronn

Craibiodendrun forrestii )

G"uWu<n'ci)6

!151 (G"w/if^rf." c/M/",'(.o/<a var. aspera )

(CAiw/iprf /"'"''co/u var. petanoneuron)

Gci"Wifn'" riotahilis)

G""Wifrw prostrata )

G"w/pn'" pseudunutabilis )

Gaultheriu suhurhicularis )

/.>>0^;)1
(/'jyt»",'6i mucrocalyx )

'

,

,

,

RhiKhciemircm( 41

I. Subgenus Hymenanthe.s 23

1. Sect. Ponticum

( 1 )Subsect Grandia(2)

M^^tM(Rhododendran prutislum ) .
'j^^^^i§%(Rhuci()den<JroTi protistum var. giganteum) .

(2) Subscct lrrorata(5)

H ( Rhodudendrun gongshanense )

(3) Subsect Pari.shia(6)

i?/i"c/oc/ewi/r"" flaviflorum )

S tt ( Rhudodendron asterochnoum )

.

R/"WoJ«<"J/"o?7 schi.stocalyx)

(4) Sub,sect Barbata(lO),gCi^/ioc/oc/fTjc/row c'n'w/geTM/" var. eiuidmium)

!•<; i?/!<W"cy""/r"n longkalyx )

i?/!(a^o(/e<,"/ro" hahrotnchum )

R/iodoJendron rude)

3600

12001500

20002100

24002700)

3100

10002400

4200

12602400

12001500

16002000

3200)

15602500

2700—3300

14002800

2700

1600 2700

3000—3300

28003900

3000-3300

3000

2400
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/m

^S tt 1§ (Rhododendron vesiculiferum ) 2500-3000

(5)Subsect. Griersoniana(ll)

14 ( Rhododendron griersonianum ) 16802700

(6)Subsect CampylocarpaC 1 3

)

i?/ioc/o(ie7?c/ro" caLlimorphum var. 3000

rnyiagrwn)

(7)Subsect. Thomsonia( 15)

%) 1± il(Rhododendron hylaeum ) 2500 3400

t± il( Rhododendron meddianum ) - 26203700

i?/iotycjc/e"c/ro" meddianum v ar. 3000—3300

atrokermesinum

)

(8)Subsect. Neriiflorad?)

(•R/ioc/oc/fWr"" hijiangcnse ) 2900

ol$ ti 1^ (Rhododendrun dichruanthum var. apocJectum) 26003600

If#M& tt l§ ( i?/;ododendron dichroanthum var. 29003900

scyphocalyx)

/?/"W(We7it/TO« dichroanthum var. 30004200

septentrionale)

Rhodoclfnclrun euchroum ) 30503300

|g(i?/i(«i(x/fWr('?? fHKophonvn var. heinidurtwn) 3300~4200

•(•R/ioc/oc/eWn"; teimnium var. dealbatum) 36004200

IKIV). Subgenus Rhododendron 15

1. Sect. Rhododendron

( 1 )Sub.sect. EdgeworthiaC 1

)

g (•R/wt/cit/ewc/row seinghkuense ) 22003500

(2)Sub.sect. MaddcniaO)

^ 1$ tt

(

Rhododendron asperuluin ) 1400

i?/ioc/w/<<n<^TO" ciliipes ) 25003300

•R/ioc/oJf^nt/rwi dendricula ) 1350 1900

tt 11 ( Rhododendron fletcherianum ) 3450

f

(

Rhodudendrun pseudociliipes ) ' 24003050

i?/i"c/(WfWr"" rhamht folium ) 18001900

IS(i?/ioc/oc/("Wc/r"r7 roseatum ) 20003000

1i (, RhocioclffnciroTi tuKanfTisc ) 12501600

(3 )Subsect. Cinnabarina(4

)

ffi'J i§ ( Rhododendron lateriflurum ) 2700—3400

(4)Subsect. Hcliolcpida( 5

)

/?/iw/"£/"it^r(w helwlejns var oponnum) 3400

{h W- ti II ( Rhododendron hirsutipetiolatum ) 3400

(5)Subsect. Triflora(6)

^M 11 ( Rhododendron zaleucum ) 28003400

(6)Subsect. Saluencnsia(8)

i?/uW"c^fm/TO" keleticum ) 30003880
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(7)Subsect. Boothia(13)

i?/lo£/o</tm/ra"<•/Iry.wc^^") 2600 2800

IIKV). Subgenus Pseudazalea 1

/?/i"t/"c/fw/r""/e"/)!Wa":y>/iWi) 30503650

IV(VI). Subgenus Azaleastrum 1

l?/ioc/(Wfw/ro" .'?"""/";") 17002300

V(VII). Subgenus PseuJorhociorastrum 1

i^"W"d/(7?Jw" •wVgufw" van ^lahriflorum) 2000

2

/m

1. ^ ^^ ( Ca .V .Viope argyro t richa ) 4250

2. >""We73c/n>" henryi ) '' ["1 12002800

3. ( Gaultheria dumicoLa ) 1400— 2200

4. § ( Rhododendron pachypo- 28003100

dum )

5. i?/m6/"cA^"c/nw ,"/"- ® 3300—4800

eneme var. prostratum)

2001 12 17 ——

2.1

187 5

50 mododencl 41

140 29.28%; (iGaidtherici) 6

(Cus—e:) (Crcubwdemircm) (LyonicO 1

2.2

41 24

(Rhododendnm euchrouwh

(H gongshanense)

.

rude) 5

K. diphrocalyx). (R. griersonicmum)

(R. habrutrichum)

.

(R. Upidnstylum)

schistucalya); 12 i^. ciLiipse). i?.

protistum) , ^ (R. meddianum)
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41 5 H.
Sleumer

(Subgenus 1. Hymenanthes) 14 9 41

56% Subgenus IV. Rhododendron) 14 1

36%; Subgenus V. Pseudazalea) Sub-

genus VI. Aztdeastrum) IS (Subgenus VII. Pseudorhodorastrum )

1

2)

2.4

140

32 2 41

140 53%,

3

5 3)
(Rhododendron pachypodum) 1

1 2)

3

1. C""."yo/)<^ pect inula )

2. ( EV; chinensis )

3. C;""/!f<W" cuneata )

4. Gc;"Wi«v''" forrestii )

5. omWipW" /)r"Vo/a )

6. (Gaw/f /ifr'.a 7'.- var. nivec1)

7. ti H§

(

Rhododendron hrachyanthum

)

8. i?/i"6/(;t/f"t/ra" calvescem

)

9. ]?/"«/(;^/677£/" dui»W"/zOW.W-

nii var. chamaedoron)

10. R/!"cAWf^"t/rwj citriniflorum )
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1 1. H tfe 1§ ( Rhododendron citriniflorum var.

horaeum)

12.

(

Rhododendran coriaceum )

13. i?/u,cA)c/f"t/ro" curyanum )

14. |§(i?/it»c/oc/fWrwi cumpiexum )

15. i?/ioc/(W(W var.

bellatulum)

16. RB tt hI( Rfiododendron eudoxum )

17. |§(i?/^o6W^Wro/J^Wo•r"w var.

mesopolium)

18. Rhododendron floccigerum )

19. $g nj- 1± n% ( Rhododendron lukiangeme)

20. ^^^iL^%( Rhododendron rnontroseanum )

21. /?/iot/oc^«""c/n;" praestans) ;
22. i?/io<io£/en(iro" primulaeflorum )

23. Rhudodencircm roxieanum

var. cucullatum)

24. ]?/20£^£/«^//"0" rubigimsum )

25. Jflil tt 14 ( odendron sanguineum )

26. ,§ ( Rhododendron sanguineum

var. cloiophurum)

27. It ifQ.^ 1i i§ ( udodendron sanguineum var.

didymoides)

28. § ( Rhododendron sanguineum ;
var. didymum)

29. Rhododmd sanguineum ;
var. haemaleum)

30. 151 tt B§ (Rhododendron scabrifolium )

31. i?/iO£/oc/e"t/row sel

32. R/i(W()i3^«>"aVo" setiferum )

33. R/ioc/witWrow sinonuttallii )

34. (i?/!"i/"<if<?id/ro'i sperahiloides )

35. tit ?E (Rhadodendron spinuliferum )

36. B§(i?/",cA'Jf>,"/r("' temenium )

37. M^y^ siE tt

(

Rhododendron temenium var.

gilvum )

38. ( R/i ododendron uMrdii )
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1 (Cussiopeurgynjtrichuh 2: (Cruil)iodend htwyn • 3
(Gaultheria dumicoLa ) 4: {Rhododendron pachypodum) 5:

(Rhudociendron salunense var. prostratum)

4

38

32 3 1 (C ope
(Enkianthm) 1 3)

38 (Enkianthuschinemh) 1

37

(Gaultheriu cimeata) 1

(1) 24 (Gaultheria praticola)

( Rhodudeiidron hrachyanthum ) ^ B ( R. chamaethomsonii var.

chamaedoron) > ^ (R. citriiiifLorum) ^ iR. citriniflorwn var. ho-
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raeum) R. coriaceum) i?. corya (R.

eclecteum var. bdlatulunO {R. eudoscimO I (R. eudoxum

var. mesopoll um) ^ iR. floccigerum) , g (R. montroseanum)

(R. praestam), (R. rubigi um) i?. sanguineum)

,

(R. saigui"eum var. cluiophorum ) ^ ( R. sanguineurn

var. didymoides) (R. sanguineurn var. didymum)

(R. sanguineu?n var. haemaleum) (R. sdeme) (R. setife-

(R. shwnuttallii) (R. sperabilioides)

.

(R.

temenium) ^ (R. temenium var. gilvunO

22 2

(^Rhododendron bmchyanthunO (R. montro.seanu?n)

(2) 5 (Cassiope pectinata) i?. cal-

veseens) , (Rhododendron roxieanum var. cucullatunO § (R.

voardii) . g § (R. priinulaaflorum),

(3) 5 (Gaukheria forrestin (Rhododen-

dron compiesc) (R. lukiangense) . (R. scabrifolium)

.

{R. spinuliferunOo

(4) 1 (Gaultheria CU-

neata)
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Endemic Plants of Ericaceae in Gaoligong Mountains

DAO Zhi-lingi GUO Hui-jun'

( 1 Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204)

(2 Kunming Branch of the Chinese Academy of Sciences, Kunming 650033)

Abstract The Gaoligong Mountains are rich in endemic species of Ericaceae.

Ninety three (49%) of 187 species and varieties of Ericaceae that occur in these

mountains are endemic species. Of this total 50 are endemic to the Gaoligong

Mountains only 5 are endemic to Yunnan Province, 38 are endemic to China. In this pa-

per, we discuss the endemic plants of Ericaceae in relation to their endemism and distri-

bution within the Gaoligong Mountains.

Key words Ericaceae, Endemic plants, Gaoligong Mountains, Distribution
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dodendron crinigerum) (28003900ni 7617) Rhododendron dela-

vayi) (12003200m 9472) (Rhododendron sidere

(25003400m 6886) (Rhododendron eckcteum) (2500
4200m, 5734) (Rhododendron rubiginosum) (2500
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(Rhododendron), 140 45%

(Gaultheria)
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( Rhododendron protistum var. giganteum) ( Rhododendron-flavi-

• 112 •



florum) (Rhododendron gongshaneme)

5 2% (iCraibiodendronhenryi)

(Rhododendron pachypodum) 38

20% (Cassiope pectinata) (Rhododendron

citriniflorum var. Aorat^Mm) || (Rhododendron coriaceum) ^ I (Rho-

dodendron eudoxum) 3 49%

2

2.1

25004500m 900m 5100m

187

71 2)

2

/ Zm

1. G/.s.""/>f^ palpehrata ) 69 3000'4200

2. (Q/.w!'o/if> .selaginuicies ) 69 2600'-4500

3. tt"^^

(

Enkianthus chinensis ) 5 900- 3600

4. fTwti'anf/iMi-t/e/ZejCMi-) 45 1400'3700

5. R/"«^Wfw<ircw araiophyllum ) 45 2000'-3400

6. ! i?/!"dAW<Wrrz arizelum ) 56 2600'-4200

7. ^i^^^%iRhododendron asperulum ) 1400

8.

(

Rh ododendron ha silieum ) 56 2400'~3900

9. ti

(

Rhododendron hrachyanthum ) 5 3000'-3650

10. tii^

(

Rhododendron hrachyanthum subsp. 5 3100--3600

hypolepidatum)

11. ||(R/"Woc/<Wro7j cephalanthum ) 56 3200--4400

12. fi^ tt ( Rhododendrun chaetomallum ) 56 3100'-4500

13. ^

(

Rhododendron ch rysodoron ) 5 2600--2800

14. II ( Rhododetidron ciliipes ) 45. 2500--3300
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15. ^H t± 1^ (Rhododendron citriniflorum ) 6-1, 3900--4500

16. ^^^^{Rkododendron citriniflorum var. horaeum) 6-1 3600--4500

17. |(J?/iO(ioc/f/2<iron coriaceum ) 5--6. 2000--3900

18. (Rhododendron coryanum) 5--6,
,

2400 --3560

19. 2(^^£^^"^^"0/7 crinigerum) 5--6,
,

800 '3900

20. Rhododendron crinigerum var. 5--6,
,

3300

-

-3600

euadenium)

21. Rhododendron delavayi") 3-5,
,

1200--3200

22. 1 ( Rhododendron decorurn subsp. dia- 4-7.
.

1700--3300

prepes)

23. ]?/1<^^^0^/6^^^0" dendricola ) 4-
,

1350--1900

24. §1 |§ ( Rhododendron dichroanthum var. apo- 6-7.
,

2600--3600

decturn )

25. ttM (Rhododendrun eclecteum ) 4--5.
,

2500--4200

26. /?/^0^/(^;/6^'^/?*0^2 ^rZer^M?" var. hellat- 4- 2600--3800

ulum)

27. i?/i(;c/(;(i672(iro/7 edgeworthii) 5 2400"-3300

9Q 'f^^ rain iH- (' T?Jifrinrit/Ti/^ffn i/nri/i TJi tn 5-7,
. 3300 --4200

69. § ( Rhododendron eudoxum var . me- 5-

.

3900--4200

sopoliurn)

30. ^^^tn%( Rhododendron floccigerum ) 5-~~6, 2300 -3500

31. i?/io£/o<a^e"d/ro" forrestii) 5-1

.

3300--4100

32. §(i?/io<i(Ki673t/ro;7 genestieriarmm ) 4--5. 2400 -- 3700

33. ill ti ( Rhododendran gongshanense ) 2--5. 2100"- 2400

34. ffi. t± ( -R/iododendr071 habrotrichum) 4-~~5. 3000

35. /?;zoc/(W6wM;" heliolepis) 7-8 3000--4000

36. /10^/06/^^/"(^ keletkum) 7--9 3000 --3880

37. R/ujt/ot/fTu/r"" kya-wi ) 5-6, 1600--2700

38. i?/ioc/"Je"6/r"" latenflorum ) 4--5 2700--3400

39. i?/u,t^c/e"cyrc;n Leptothrium) -6 1700 --2950

40. ^ nf t± i§

(

Rhododendron Lukiangense) 4-5, 1800 -3800

41. Rhododendron megacalyx) 5-7, fife'g 2200--3000

42. ?S^ tt 11 ( Rhododendron megeratum )
5-6,

A

2500-_3600

43. i?/io<io£/eWrw2 mekongense) 5--6 3000

-

-3800

44. (R/"doc/e"dr(j" micromeres) 2400"-3150

45. ^^ tt i§

(

Rhododendron microphyton) 3 5 10 - 11, 1000--3000

46. — ^fe tt

(

Rhododendron monanthum ) 9, 2000 --3600

47. 3S(i?/zoc/oc/£7?£/ro77 montroseanum

)

6-7 1950--2300

48. M4 1± Rhododendron praestans) 4-~5 3100-- 3900

49. ]?/^,^^^^77^//^»3 primulaeflorum) 5-6. [^ 2900--5100
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Zm

50. jR/ioc/(K^«wyra" protistum ) 4~-5 2450 --3350

51. tt {Rhododendron protistum var. giganteum) 4--5 2700--3300

52. l?/io<ic«^«""c/nw rhamhifolium ) 5--1 1800

53. i?/i(«i<;d/ew(iron roseatum ) 5~-7 2000 --3000

54. ^ ti

(

Rhododendron ruhigino.sum ) 3--6 2500 --4200

55. ^^ 1^ (Rhododendron rupicola var. ch ryse um) 5--7 3200--4200

56. ^tLti

(

Rhododendron saluenense ) 6--8 3000 --4000

57. i?/^o^^o<ira^/^o^2 var. pros- 6--8 3300 --4800

tratitm)

58. jfilirtti? (Rhododendron sanguineum ) 6~-7 2800--4200

59. fi^fe jfliiti

(

Rhododendron sanguineum vai

iophorum)

. clo- 6-- 7 3300--3900

60. i?/ioi/o6^«<"c/ro" seighkueme) 5, 2200--3500

61. ]?10^^(^6""£/"0« seleme) 5 --6 2500

-

-4350

62. i?/!oc/o<f«w^"or! sidereum ) 4--5 2500--3400

63. ]?/10(^0(^*^^"0« sinogrande

)

-5 1700 --3600

64. :^|^ttS§ {Rhododendron sinonuttallii ) 5~-6 . 1200--2800

65. flttt i§ ( i?Aoc^o<iewc/row sperabiloides

)

5--6 2600--3900

66. ^^14i|(i?/zo<ioc/e«t/row stenaulum) 2--4 . 1700

-

- 2300

67. ^^ i§

(

Rhododendron stevuartianum ) -6 3000--4200

68. i?/io<ioc^em/ro" taggianum ) 5--6 1800--2300

69. ?W^tti^(i?/ioiio(ieni^ron taronense) 11 1250 --1600

70. ilc t± l§ (Rhododendron temenium ) 5--6. 3000--4350

71. H§(i?/",c/oii<>wc/nw xanthostephanum ) 5. 1500--2700

4 (Rhododendnm gongshamme)

25 23
35 (R. dendricola).

ctlitpes) 57
coriaceum) | (R. dichroanthum var. upoclectum) il (R. sanguine-

um) 79
keletkum) i?. saluenense) (R.

taroense) i?. gongshaneme) (
19901991 3995, 4932 4991 i?.

stenaulum) , | (R. rubiginosum) (R. microphytun)

35 1011 2)
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2.2

(Rhododendron S1-

nogrande) Rhodode7idron delavayi)

(1) (Rhododendron kyaivi)

(R. sinogrande) I 11

delavayi)

(2) {Rhododendron microphyton)

(3) n
(4) (Lyoma lifolicO (Rhodo-

dendron delavayi) decorum)

(5) (Lyomaovalifolia:) i?. decorum)

(6) 27003600m (^Gaultherm for-

resti)

(Enkiarithus

chinemis),

2.3

10 3)

(Rhododendron decor ) i^.

delavayi). i^. micrphyt(m

iCraibiodendron yunnanense)

,
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3

-

i

1
.

(

Cassiope selaginoides )

2. ^^^^f-f'i Cra ibiodendron

yunnanense) ?
.

3. ^^^{Gaultheria farrestii)

4. (ma ovalifolia )

5.

(

RJiododendran decorum )

6. (^Rhododendron dela-

xxzyi)

7. Rhododendron micro-

phyton )

8. i^/lo^^^/e^7o"
moulmainense)

9. ^^{Rhododendron simsii)

10. t)t ?E ( Rhododendron spinu- .
liferum )

(H decorum)

2.4

2. 4. 1

(H protistum var. gtgan-

fCMm) (Rhodoclmdron sidphureum)

48

38

5

2. 4.2
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(R. bijiangense). (R. gongshanense)

69

62 22 12 3 5 13 3

1 3 2

1 1 2 1 4)

4

I (Genus Rhododendron)

1- '^'ii^ 'fi

^

I^h odod^TidTOTi husilicufTi ) Balf. f. eIt W. W. Smith 1916

2. ^ i§ ( ociodendran arizelum ) Balf. f. e:t Forrest 1920

3. %^^±^iRhododendron preptum) Balf. f. eIt Forrest 1920

4. ^ t± il( Rhododendron protistum ) Balf. f. e:t Forrest 1920

5. '^^'>ti.^%{Rhododendron ptrotistum var. giganteum) (Forest (St Tagg )Chamberlain 1926

6. £i ^fe tt il( Rhododendron sinogrande ) Balf. f. W. W. Smith 1916

7. ^M^tM(Rhododendron sidereum ) Balf. f 1920

8. '0i^^jL^%{Rhododendron decorum subsp. diaprepes) (Balf. f.

L. Ming

et W. W. Smith) T. 1917

9. (Rhododendron delavayi var. peramoenum) (Balf. f. et Forrest )T. L Ming 1920

10. ^H^fctl"t"tt^|(i?/iO(ioa^e"c/rwj"rwaf subsp. laxiflo- (Balf. f. et Forrest)
1 QOrt

rum) T. L, Ming

11. •R/ifWoc/tW tanastylum ) Balf. f. e:t Ward 1917

12. i?/iodfoc/f"c/ro« araiophyllum) Balf. f. et W. W. Smith 1917

13. S lil ti i§ ( Rhododendron gongshanense

)

T. L. Ming 1984

14. ;)fcj$i^AtJJ§CR/iocfoc^ti?rw?ag".rtw" var. permiveniwn) (Balf. f. et Forrest )T. L Ming 1920

15. i?/ioc^cff"<ircm schistocalyx) Balf. f. et Forrest 1920

16. J?;iot/oiie"a^row flaviflorum ) T. L. Ming 1984

17. i?/!ododendron kyawi ) Lace et W. W. Smith 1914

18. R/!(W"<if"t^r"or! fulvum ) Balf. f. eIt W. W. Smith 1917

19. /?/!Ot/oc/«w^;wi diphrucalyx) Balf. f 1919

20. 1^^^±^%{Rhudodendron habrotrichum ) Balf. f. c•t W. W. Smith 1916

21. 'M%^tB%(RhoJodendron vesiculiferurn ) Tagg 1930

22. R/uWoa^e"t/ro"r"c/f) Tagg et Forrest 1930

23. /20(^^/6"«£/ c-riw'.gfrMW var.- Tagg 1930

24. •R/ioc/oc/fWrc" griersoriianum ) Balf. f. c•t Forrest 1919

25. nf t±

(

Rhododendron callimorphum ) Balf. f. et W. W. Smith 1917

26. i?/i"c/"Jf"c/ro« hyl n ) Balf. f. et Farrcr 1922

27. R/"Wo6/f<"c/ro« meddianum ) Forrest 1920

28. R/")<aWfW /J,"" var. utro- Tagg 1930

kermesinum

)
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29. H RkocJodendro" i?ijiangerise ) T. L. Ming 1981

30. ffi ^ odendran euch routn ) Balf. f. et Ward 1916

31. i?/ioc/ot/^^"<i/"o" sperahile ) - Balf. f. et Farrer 1922

32. i?Aoc/o</m^ro" ,m^(Wo/c/o-) Tagg et Forrest 1927

33. Rkododend mallotum) Balf. f. et Ward 1917

34. iff^-^±^(Rhododendron pocophorum ) 1927

35. ^^^^^•^±^%{Rhododendran pocophorum v

dartum)

ar. hemi- (Tagg ) Chamberlain 1927

36. ^^^i.^%(Rhododendron a pera ntum ) Balf. f. et Ward 1922

37. ffi ti

(

Rhododendron dichroanthum

phocalyx)

var. 3^- (Balf. f. et Forrest)

T. L. Ming
1922

38. ^ ( Rhododendron dichroanthum var.

turn)

apodec- (Balf. f. et W. W. Smith)

T. L. Ming

1917

39. |§(i?/i0£/(%/e7?<iro" dichroanthum

tentrionale)

var. sep- ( Cowan )T. L. Ming 1940

40.

(

RhododefidfoTi sanguineufti vz

mum)

ir. didy- ( Balf. f. et Forrest)

T. L. Ming

1922

41.

(

Rhodod€ndfoti seitighkuetise ) ilBJ " Lj ^ iJA LLl Kindon Ward 1930

42. -^p- ( odod(^TldKOTl SlTlOTlUttdll 1 1 ) ff#rPy i-L y'C Balf. f. 8-- Forrest 1920

43. ^^

(

Rhodod€Ticiron vulf^tit itiiuTiuTTi ) Forrest ex Hutch. 1919

44. ^ (•R/icJc/oc/e^nc/ron fletcherianum )

#

rra t^L Pu Davidian 1961

45. i^±^% {Rhododendron ciliipes ) Hutch, in Stevensen 1930

46. f

(

Rhododendron pseudocillipes ) IRJ LU Cullen 1978

47. i?/i"dfK^e"c/rcw dendricola ) Hutch. 1919

48. ^^ tt i§ ( Rhododendron taronense ) Hutch, in Stevensen 1930

49. ^ Of tt 1^

(

Rhododendron rhombifolium) R. C. Fang 1982

50. ^^ ti l§ ( ododendron roseatum ) Hutch. 1919

51. i?/^o^^^/e"^/rw7 lateriflorum ) R. C. Fang &' A. L. Chang 1983

52. ^Rhododendron hirsutpetiolaturn ) A. L. Chang R. C. Fang 1983

53. % il t± 1^ ( Rhododendron heliolepis va

num )

r. opori- (Balf. f. et Ward)

A. L. Chang R. C. Fang

1917

54. ^ ffi 11 ( ododendron zaleucum ) Balf. f. &. W. W. Smith 1917

55. (R/iotioc/eWrw? zaleucian var.

Hum)

pubifo- R. C. Fang 1982

56. zj f* calostrotum v

phi Iurn)

ar. calci- (Hutch, ct Ward)

Davidian

1930

57. 4 jfe tt il( Rhododendron keletician ) Balf. f. & Forrest 1920

58. tt |§ (Rhododendron shweliense ) Balf. f. 8*- Forrest 1922

59. ^•EH H% ( Rhododendron chrysodoron ) Tagg ex Hutch. 193-1

60. i^/"Wo<^";c/r"" lepidostylum ) Balf. f. &- Forrest 1920

61. K: ^1 tt

(

Rhododendron stenaulum ) 111 Balf. f. 8>. W. W. Smith 1917
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62. ]?/10£/0^^^"£^0" z;z'rgaZ"m v.ir. glabri- K. M. Feng ex 1982

florum) R. C. Fang

(Genus Cusslope)

63. argyrotricha ) T. Z. Hsu 1982

64. (0^/0/)^» membranifolia ) i>s R. C. Fang 1999

Genus Lyonia)

65. L^wHii (io3w?en,"'.v) Hand. -Mazz 1936

(Genus Craibiodendron)

66. (Craibiodendron forrestii ) W. W. Smith 1912

Genus GauLtheria)

67. }^'^^^{Gaultheria dumicola) W. W. Smith 1916

68. GawMe^rz'a. no?a6/Z") Anth. 1933

69. Gaw/f/z6^n'a prosfmM) W. W. Smith 1919

2. 4.3

DNA

2.5

in situ)

2000m

ex situ)

" "
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§ (R. protistum var. giganteum)

,

I (R. rho?nhifolium) ,

(R. stenaulum)

""

. 1995. . VII: 2231

. 1995. .
Vn: 111150

. 1983. .. 1995. . VII 1121

. 1995. . VII 110

. 1992. .. 1996. .. 1970.. 1993. .. 1995. . . VII 93110

. 1992. . V 6570

. 1995. . VII 5692

. 1995. . . VII: 3254

. 1992.. 1991. 2 ). . 348361

. 1991. . IV. 1996. .. 1995. 6 .. 1989. .
21 . 1995.. 1984. ). . 10721133. 1986. 4. . 336602

. 1996. . S . 355356. 1992. ).
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A Study on Diversity and Sustainable Use of Ericaceae

in Gaoligong Mountains

DAO Zhi- lingi GUO Hui-jun'

(1 Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204)

(2 Kunming Branch of the Chinese Academy of Sciences, Kunming 650033)

Abstract Yunnan Province is a rich area for its Ericaceae species where 375 species

(including 11 subspecies and 85 varieties) occur. In the Gaoligong Mountains there are

9 genera and 187 species (including 2 subspecies and 27 varieties) of Ericaceae which is

about 90% of the total genera and 49% of total species of Ericaceae in Yunnan Province.

Very diverse species of Ericaceae occur in the Gaoligong Mountains which reflect that

the Gaoligong Mountains are a center of distribution of Ericaceae. Many species of Eri-

caceae are potential economically. There are 71 species with high value as garden orna-

mentals. The Gaoligong Mountains are also an area of high endemism in Ericaceae , and

the type locality of many taxa. There are 70 taxa that the type locality is within this re-

gion. In this paper, we discuss the value of Ericaceae plants as ornamentals, environ-

mental protection, medicine, food, and scientific significance as well as the relationship

between their conservation and sustainable use.

Key words Ericaceae, Diversity, Sustainable use, Gaoligong Mountains
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*

( 650204)

15 56 13

66.7% (10. 33.3% (5

88. 4% (61.
66. 7% -. ..

[ De/K/roAim:r)][ M*>^"n7ZH5Azr2a_r)].- 15 43

22

12 9

8
1 © -
[ (Aralia thomosonii van glaerescens)

.

iPentapanax leschenaultii van simplex). (^Schefflera hypoleu-

0»'^^5)] . -
[

iScheJflera macrophyIla~\

Q948

Araliaceae)

80 900 22 160

(P""":r) (6

•

* 1999 XI): 115

123



1

60

1994)

10

1

1994a)

1994 ) 10 15

150% 39

3

69 28 5

192%

1983 15

1

10 15 10

28 56 33

8 13 6

2

15 15

6 2 3)

(DendroPanax) (Pentapanajc) Schefflera

FUdera (B awps")

(Euuniliopsis) ( Macropatm (^Trevesia) ,
iTupidanthus)

.

(Amlia) P"«"t)
( AcanthoPanax )

,

Ij ( Kalopanax)

,

iMerrillioparmx)

,

6 10 15 66. 67%
5 3 5

15 33.33% 3
66.67 %
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2

1.

2. 3

3.

4.

5. 1

6. 1

7. 5

8.

9. 2

10.

11.

12.

13.

14. 1

14-1- 1

14-2- 1

15.

15

3

*

1. (Dendrop:r) 7580 16 1 2

2. (Schefflera) 200 37+ 16 2 2

3. (Pentapcmaj::) 18 9 5 4 21
4. (NothoPanax") 15 3 3 51
5. mecleru) 5 2 1 6

6. (Brassaiopsis) 15 9 4 7

7. (Etmralwp j:) 11 9 6 7

8. (Trevesia) 2 1 1 7

9. (Tupidtmthm) 1 1 1 7

10. Marro/)"""j:) 67 6 3 71
11. Ara/z'a) 2540 30+ 5 1 9

12. ParwjT) 8 6 1 3 9

13. (AcanthoPanax) 35+ 27 6 2 14

14. m(rrilliopanaa:) 4 3 2 14 (SH)

15. (Kalop C) 1 1 1 14 (SJ)

15 56 13

* 2

2.1

1

3 [
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(Dendropa Pe"fa/Jamz:r) (^Schefflera

15 20%,

(1) (Dendropanajc) 80

15

iDendropanax bunnanicus ) 1

13801900m

-
(Dtmdropanajc Imrnmnkus)

(2) (Pentapa 18

9

5 4 4) dPe pa henryi)

t (P. henryi var. tomentosus) (P. leschenauLtii)

15a); (R leschenaultii

var. forrestii) , (P. leschenaultii var. simplex)

15b); P. trifoliatus)

15c) P. leschenaultii).

parasiticus) [ (P. parsiticus var. khasia

2

R racanosus) 3

(14a) -

4

1. R/!67jr:y!') 15a

2. p. henryi 15a

var. tomentosus)

3. P. leschenaultii) 14a

4. R/f 15b

schenaultii var. forrestii)

5. P. 15b

schenaultii var. simplex)
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6. P. />arasin'CM.' 14a

7. P. Azrs!?!- 14a

cus var. khasianus)

8. P. racemusus) 14a

9. Rm'/oZfafM.s) 15c

14a: 15a: 15b: 15c:

(3) (Schefflera)

5) 200 30

16 2

( 5) S. tenuis). S. yunnanensis)

15c); S. chinemis) S. hypoleucoides)

.

S. macrophylla)

.

S. multinervia)

.

S. shwe-

liensis) 15b); S. bodinieri)

S. delavayi). S. hoi var. macrophylla) S.

impressa) S. impressa var. glabrescens)

.

S. minu-

tistellata). S. wardii)

.

(S. yui)

15a)

5

1.

( S. bodinieri)

15a

2.

(S. chinemis)

15b

3.

(S. delavayi)

15a

4. S.f/"fu) 14a

5. S./uu) 14a

6. S. /201'

var. macrophylla )

15a
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7.

(S. hypoleucoides)

15b

8. S. impres- 15a

9.

(S. irnpressu var. glor

brescens)

til

15a

10.

(S. macrophylLa )

15b

11.

(S. minutistellata)

15a

12.

(S. multinervia)

15b

13.

(S. shxveliensis)

15b

14.

(S. tenuis)

15c

15.

(S. venulosa )

' 14a

Qs

15a

17.

(S. yui)

15a

18 S. 3^""- '
nanensis)

14a: 15a: 15b: 15c:

2.2

-
(Nothop JC) 1 3 15 6.7%

15

3

3 (Nothopanaj: davidin (N. delavayi)

(N. gongshanemis)

3
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2.3

-
1 15 6.7%

(Hedera) 5 2

1 (^hlederane-

palensis var. sinemi.s)

,

2.4 -
-

5 (Brassaiopsts uarcdiop-

sis) . (MacroPanax)

,

t

(

Trevesia ) ^ (Tupidanthus) ,

15 33. 3%,

(1) (Brcissuiopsis)

15 9

4 1 (^Br iopsis glomerula-

ta)

1)

(B. gluinerulata var. longipediceLLata)

(R chenkangensis)

B. poLyacantha) suberipetala)

1

1 ( Brassaiopsis glomerulata ) 2 {Macropanax aseophilus )
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(2) (Euurcdwpsis)

11 9

6 £. damicola). (K fatsioides)

.

(E.

ficifolia). £. hainla). (E. hispida)

.

£.
pahnipes)

,

3 3

(3) (Macrop r
6

3 M. par-

viflorm). (M. aseophilus) ( 1) (M. undulatus)

,

(4) (Trevesia) 10

(Tnnjesiu palmata) 1

1010m

(5) (^Tupidanthu" (^Tupidanthm ca-

Z3;/)fnm^5)1 1650m

2.5 -
2

(Amlia) Pana:r) 15 13. 4%
(1) (AralicO 40

30

5 1 (^Araliaapioides A. chinensis)

A gintungensis) ^ A tengyehemis)

A. thomsonii) A thomsonii var. gla-

hereseem) 1999c)

(2) (Panasc) 8

6 (Panax gimeng) 1

3 P. japonicus)

3 (P. japonicus var. angustifalius) . (P. japonicus

var. bipinnatifidus) ^ (P. japonicus var. major) -
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2.6

3 Aca"f/iopamz:r) (MerriUiopanasc)

(Kalopanax) , 15 20% 5
(1) (AcanthoPanax) 35

26

6 2 <^Aca"thopa cissifcdius) A.

trifoliatus ) 2 - A. evodiaefoli-

"5) A. evodiaefolius van ferrugineus)

(A. evodiaefolius var. glaucus) A gracilistylus) (A. lasiu-

gyne) , A. asiogyne var. fulvescem)

(2) (Kalopamu:) (Kalo-

panax septemlobus) 1

(3) merrilliopunajc) 4 -
3 2 (Merrilliopanajc chinemis)

M. Itsteri).

(M chinen-

sis) M. listeri) -
1994a 1994b)

66. 67% 33.3%

3

3.1

56 13 4 6)
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6

*
/%

7. 8 11. 59

11. 1 1.45

14. 2 2. 90

14-1. 15 21. 74

15.

15-1. 22 31. 88

15-2. 12 17. 39

15-3. 9 13. 04

69 100

* 2

6

56 13

8 11. 59% 61

88. 41%

66. 67%-

[ De72^^ro/)ami:r)] [
merriLliopanajc)^.

1994b 1999a).

3.2

3

3. 2.1

9
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( 7) 13.04%

9

(Bra iopsi". (Dendropcmax) Macro-

panax) (Merrilliop (Nothopanajc) (Pentap-

anax) . (Schefflera) 7 (Aralia

P"w":r)

27°N

25°N

8 2

26°N 3

4°

1

7

/m

(
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A Phytogeographical Study on Araliaceae

in Gaoligong Mountains

LI Rong LONG Chun- lin

(Kunming Institute of Botany, the Chinese Academy of Sciences , Kunming 650204)

Abstract Based on the analyses of genera, species, and geological data, a study on

the phytogeography of Araliaceae in the Gaoligong Mountains was carried out, he re-

sults are as follows: The Araliaceae flora in the region consists of 15 genera, 56 spe-

cies, and 13 varieties. At the level of genera most of Araliaceae in the Gaoligong

Mountains originated from the tropics. The tropical genera of Araliaceae in the Gaoli-

gong Mountains region are 66. 7% (10 genera) while the temperate genera are only

33. 3% (5 genera). The Araliaceae flora of the Gaoligong Mountains is less affinities to

that of the Mediterranean and Central Asia. At the specific level the Araliaceae of the

Gaoligong Mountains region is dominated by temperate species (88. 4% of the total spe-

cies). This pattern is markedly different from that of the genera. The flora of the Gaoli-

gong Mountains originated in the tropics. The Araliaceae in the Gaoligong Mountains

with a tropical origin, differentiated into various species (e.g. Merrilliopanax spp.

)

which are suitable to grow in a temperate region during the Burma-Malaya Geoblock

movement northward from the tropical to temperate zone. Only a few tropical species

remained in the Dulong River watershed (e.g. Dendropanax spp. ). Therefore, there

are more genera with tropical origin than the those with temperate origin, while tropical

species are less than the temperate ones. Among all the floristic components, the Sino-

Himalayan (15 spp, ) and the endemic to Chinese (43 spp. ) components constitute the

framework of the Araliaceae flora in the Gaoligong Mountains. These components have

a temperate floristic characteristic. The Araliaceae in the Gaoligong Mountains is rich

in endemic species. There are 22 species and varieties endemic to the China, 12 species
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and varieties endemic to Yunnan, and 9 species endemic to the Gaoligong Mountains.

The amount of endemism varies with latitude with more endemic taxa in the north of the

Gaoligong Mountains (8 species and varieties in Fugong ) than in the south (only 1

species in Tengchong), Because of the biogeographical effects of the Burma-Malaya

Geoblock movement on the flora and fauna of the Gaoligong Mountains, some taxa in

Araliaceae probably had a previously continuous distribution pattern from south or

southeast Yunnan to the area of the Gaoligong Mountains but now have a disjunct distri-

bution pattern from northwest to southeast Yunnan. These populations are separated by

an ecogeographical diagonal line that effectively isolates these two regions. These taxa

include Aralia thomsonii van glaberescens, Pentapanax leschenaultii var. simplex^

and Scheffera hypoleucoides. Some species in Araliaceae can only survive in the south

and west of the diagonal line.

Key words Gaoligong Mountains, Araliaceae, Flora, Phytogeography
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( 650204)

—— (Chirka

adenocalyx Chatterjee) i [yaccinium retusum (Griff. ) Hook.

f. ex C. B. Clarke]

1

Chirita adenocalyx Chatterjee in Kew Bull. 63. 1948 Burtt in Notes Roy. Bot.

Gard. Edinb. 26 261. 1965 Wood in Notes Roy. Bot. Gard. Edinb.

33(1) 176. 1974.

30cm 10cm

4.516cm 27.5cm
7

l3cm 13 25cm
1.8cm 0.5cm

0.10.8cm 1.3cm

0.9cm 0.4cm

3.54cm
1.52cm 2

2

3 2 2cm lcm

2, 4mm
2 1cm a7cm lmm

3.5cm 1.8mm 1. 2mm
2 2 4.5mm 7

Yunnan( Gongshan Xian( Dulongjiang Xiang(

W

side of Gaoligong Mountains ( ) on the trail from Qiqi to Bapo in the Du-

long Jiang valley ( growing on a wet mossy

bank along the trail, alt. 20502150m 27°43'47" N 98°23'29" E Li Heng(
with Bruce Bartholwmew, Philip Thomas, Peter Fritsch, Dao Zhi-ling()

* 2003 21(2) 153154
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Wang Zhong-lang( and Li Rong( 12906 Jul. 17 2000 (KUN)
2400m

2

Vaccinium retusum (Griff. ) Hook. f. ex C. B. Clarke in Hook. f. Fl. Brit. Ind.

3 451. 1882 Sleumer in Bot. Jahrb. 71 (4) 434. 1941 Hara, Fl. E. Himal.

241. 1966 Icon. Corm. Sin. 3 197. f. 4348. 1976 R. C. Fang in Fl. Xizang. 3
724. 1986 R. C. Fang in Fl. Reip. Pop. Sin. 57 (3) 152. 1991. — Thibaudia retusa

Griff, in Notulae 4 300. 1854 et Icon. PI. Asiat. t. 509. 1854.

Yunnan() Gongshan Xian( Cikai Zheng() E side of Gao-

ligongshan ( ) along the Danzhu He on the road from Nu Jiang at Danzhu

to the Myanmar border (
growing on a steep moist slope, alt. 2650m, 27°37'49 N, 98°37'18"E Li Heng(
with Bruce Bartholwmew, Philip Thomas , Peter Fritsch, Dao Zhi-ling()
Wang Zhong-lang( and Li Rong( 11830 Jul. 01 2000 (KUN);

Gongshan Xian( Dulongjiang Xiang ( W side of Gaoligong

Mountains( ) on the trail from Qiqi to Bapo in the Dulong Jiang valley

( growing in moss on a fallen tree, alt.

2500m, 27°43'28" N 98°24'54"E Li Heng( with Bruce Bartholwmew, Philip

Thomas , Peter Fritsch, Dao Zhi-ling() Wang Zhong-lang() and Li

Rong( 12911 Jul. 17, 2000 (KUN).

(
California

Academy of Sciences, USA) Bruce Bartholomew

Additions to the Flora of China

LI Rong LI Heng DAO Zhi- ling LONG Chun-lin

( Kunming Institute of Botany, the Chinese Academy of

Sciences, Kunming 650204 , China)

Abstract One new record species to China, Chirita adenocalyx Chatterjee, and
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one new record species to Yunnan, Vaccinium retusum ( Griff. ) Hook, f, ex C. B.

Clarke, found in Gaoligong Mountains of northwestern Yunnan are reported in this pa-

per.

Key words Chirita adenocalyx , Vaccinium retusum , New record to China, New

record to Yunnan

141



Two New Taxa of Maianthemum (Convallariaceae)

from Northwestern Yunnan , China''

LI Rong LI Heng

(Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming, Yunnan 650204

People's Republic of China, lirong _ mail® yahoo, com, liheng® public, km. yn. cn)

Abstract As a result of expeditions to Gaoligong Mountains in Western Yunnan China,

the authors discovered two new taxa. Maianthemum dulongense H. Li van coriaceum R, Li

et H. Li and M. fuscum (Wallich) La Frankie van cordatum R. Li et H. Li are described,

and their differences from the type varieties are discussed.

Key words China, Convallariaceae, Maianthemum

Maianthemum G. Weber ex Wiggers (including Smilacina Desfontaines) is a genus

with about 35 species distributed widely in the northern temperate region, the Himala-

yas as well as subtropical montane Asia and Central America (Mabberley 1997 Chen

et al. 2000). In the past (Wang &- Tang 1978 Dahlgren 1980) it was separated in-

to two genera, Maianthemum and Smilacina based on whether the flowers are dimer-

ous (four tepals, four stamens, two carpels) or trimerous ( six tepals, six stamens,

three carpels). However, because of their overall similarity, the two genera have been

continuously combined (Pursh 1814 Link 1821 , Greene 1888). Therman (1956)

challenged the separation of the two genera on the basis of their uniform karyotype.

LaFrankie (1986a, 1986b) studied the New World species of Maianthemum and conclu-

ded that Smilacina and Maianthemum should be combined. In his note, LaFrankie sum-

marized the evidence for this combination and transferred the species of Smilacina to

Maianthemum (1986b). Along with Li (1990) and Chen et al. (2000) , the present au-

thors agree with LaFrankie 's transfers.

During the summer of 2000 a botanical expedition was carried out in Gongshan

County and Dulongjiang Valley, Northwest Yunnan Province China, to study the flora

of Gaoligong Mountains. In addition to the two new varieties (Maianthemum dulon-

gense var. coriaceum and M. fuscum var. cordatum) herein described, eight others spe-

cies were found in this region: M. atropurpureum (Franchet) LaFrankie, M. dulon-

gense H. Li, M. fuscum ( Wallich) LaFrankie, M, gongshanense ( S. Y. Liang) H.

Li, M. henryi (Baker) LaFrankie, M. oLeraceum (Baker) LaFrankie, M. purpureum

* 2002 Novon, (12) 486491
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(WalHch) LaFrankie and M, tatsienense (Franchet) LaFrankie.

LaFrankie (1986b) transferred all the species of Smilacina to Maianthemum how-

ever, in his note, he didn't present an infrageneric system for the genus Maianthemum.

Hara (1987) studied the Asiatic species of Smilacina (Because Prof. Hiroshi Hara pas-

sed away unexpectedly in September 1986 he hadn't seen LaFrankie 's paper about the

transfer of this genus Smilacina) and gave a synopsis for the infrageneric system of the

genus Smilacina. In his note (Hara 1987) the genus Smilacina can be divided sharp-

ly into four sections based on the combination of several significant features, such as co-

rolla shape, insertion of stamens, sexuality of flowers, and the surface structure of pol-

len grains. Hara s ( 1987) infrageneric classification of the genus Smilacina is as fol-

lowing: Sect. 1. Smilacina, Subsect, la. Smilacina Subsect, lb. Dioica Hara; Sect.

2. Tubifera Hara; Sect. 3. Oligobotrya (Baker) Hara; Sect. 4. Medora (Kunth) Hara.

Li (1990) (the second author) agreed with LaFrankie's taxonomic treatment of the ge-

nus Smilacina and studied all the species of Maianthemum in the world. In her note (Li

1990) according to the shape of rhizomes, the number of foliage leaves, the branching

pattern of inflorescence, the basic number and the color of flowers, a new infrageneric

system for the genus Maianthemu7n was presented, which divided the genus Maianthe-

mum into two subgenera and five sections. Also, all the species of Maicmthemwn were

recombined and rearranged as a new classification system. Li's infrageneric system of

the genus Maianthemum , based on Li ( 1990) is as following:

I. Maianthemum subg. (Kunth) H Li

Individual rhizome units swollen and tuberous; flowers trimerous; foliage leaves numerous.

1. Sect. Medora

Individual rhizome units spherical or subsphericaU ovoid flowers cotyloideus or cyathiform, purple

or livid, rarely white.

a. Subsect. Medora

Inflorescence a panicle.

b. Subsect. Dulongensis H. Li

Inflorescence a raceme.

2. Sect. Oligobotrya (Baker) H. Li

Individual rhizome units ovoid corolla tubiform; inflorescence racemose or paniculate with a few-

branches , main axis with a single flower at each node or with two to seven flowers clustered at each

node; stamens inserted the throat of the corolla.

3. Sect. Tatsienensis H. Li

Individual rhizome units claviform or horizontal cylindrical; flowers cotyloideus or cyathiform.

II. Maianthemum Subgenus Maianthemum

Individual rhizome units extended and stoloniferous; flowers dimerous or trimerous, snow white; fo-

liage leaves two to four.

4. Sect. Smilacina (Desfontaines) H. Li

Flowers trimerous.
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5. Sect. Maianthemum

Flowers dimerous.

According to Li's infrageneric system, the new variety Maianthemum dulongense

H. Li var. coriaceum R. Li H. Li with subspherical individual rhizome units, nu-

merous leaves, racemose inflorescence, trimerous flowers, cyathiform corolla and peri-

anth maroon belongs to Subsect. Dulongensis H. Li of Sect. Medora. And, the new

variety Maianthemum fuscum ( Wallich) LaFrankie var. cordatum R, Li &- H. Li with

moniliform individual rhizome units, numerous leaves, paniculate inflorescence, trimer-

ous flowers, cyathiform corolla and perianth purple belongs to Subsect. Medora of

Sect. Medora.

Maianthemum dulongense H. Li var. coriaceum R. Li H. Li, var. nov. TYPE.

China. Yunnan: Gongshan Xian E side of Gaoligong Mountains, on the trail from Qiqi

to Dongshao Fang, wet sloping meadow, 27'4l'23"N, 98'28'26"E, 34003600m 17

Jul. 2000, Li Heng with Bruce Bartholomew , Philip Thomas , Peter Fritsch , Duo Zhi-

lin Wang Zhong-lan &- Li Rang 12721 (holotype, KUN). Figure 1 AE.
A Maianthemum dulongense var. dulongense folio coriaceo, cordato-oblongo nerv-

is 21 nervillis conspicuis floribus 24 perianthi marronini tepalis interioribus exteriori-

bus longioribus differt.

Terrestrial herb, 22 ~ 28cm tall. Roots uniform, 10 to 15 per rhizome unit, at

nodes and internodes, (813)cmX(0. 5l)mm. Rhizome a sympodium, 34cm long,

the individual units subspherical, densely connected, 48 mm diameter, stem scar on

node conspicuous, orbicular, 34mm diameter, internodes very short. Leafy stem up-

right, 1618cm long, dark purple, densely pubescent; foliage leaves 5 internodes 1
2cm long, shorter apically. Leaf sessile or subsessile; blade deep-green, coriaceous, a

-

bove cordate to oblong, glabrous, apex short-acute base cordate, (3. 6 4.3) cm X

(2. 33)cm veins 21 denseranked, conspicuous, venulae between veins slightly con-

spicuous. Inflorescence 10cm long, a cylindric raceme with 24 flowers, fertile axis erect

or arching upward, densely pubescent. Flowers trimerous; pedicel 2 5mm long,

densely pubescent, with a broad triangular bract; perianth maroon, cupuliform, ca.

4mm diameter; tepals oblong, cuspidate apex, outer ca. 3mmX 2mm, inner longer, ca.

4mmX 2mm; stamens 6 white, filaments short ca. 1 mm long, anthers ovate, ca. 1

mm long; ovary conical, pubescent, 3 locules style inconspicuous, stigma 3-lobed.

Flowering in July. Fruit not seen.

Distribution and habitat. Known only from the type locality, where it has been co

lected in primarily evergreen broadleaf forest at 3400~3600m. This new variety is com-

mon in wet sloping meadows by rivers.

Maianthemum dulongense var. coriaceum differs from var. dulongense in having a

coriaceous, cordate-oblong leaf, blade with 21 veins and conspicuous venulae, an inflo-
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Fig. 1 AE Maianthemum dulongense H. Li var. coriaceum R. Li & H. Li,

A: Rhizome, leafy shoot and infructescence. B: Leaf. C: Tepals and stamens. D: Gynoe-

cium. E: Ovary, longitudinal section. F: Maianthemum fuscum ( Wallich) LaFrankie var.

cordatum R Li h- H. Li. F: Leaf (Drawn by Wang Ling from the holotypes)

rescence with 24 flowers, a maroon perianth and inner tepals longer than outer tepals.

By contrast, var. M. dulongense var. dulongense has a papyraceous, ovate leaf, blade

with 15 veins and inconspicuous venulae an inflorescence with 6 to 15 flowers and a

light purple perianth.

Maianthemum dulongense van coriaceum is restricted to the east side of the Gaoli-

gong Mountains, and occurs in a geographical area allopatric to the typic variety that oc-

curs in west side of Gaoligong Mountains and extending to southeastern Xizang (H. Li

1990 1997). In our opinion, the shape of the rhizomes, the number of foliage leaves,

the branching pattern of the inflorescence, the basic number and the color of flowers are

usually important diagnostic features for evaluating species limits throughout the genus.

However, the variety coriaceum is distinguished from the typic variety by the shape of

the leaf blade, the number of veins and the number of flowers. Other features are the
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same and hence we recognize it as a variety of M. dulongense.

Maianthemum dulongense H, Li var. dulongense was first described in 1990 in Ac-

ta Botanica Yunnanica , Suppl. 3. In Li's infrageneric system of the genus Maianthe-

mum, it was arranged in Subsect. Dulongensis H. Li of Sect. Medora according to the

characters proposed by Li as diagnostic, for example, moniliform individual rhizome u-

nits numerous leaves, racemose inflorescence, trimerous flowers, cyathiform corolla.

Maianthemum fuscum (Wallich) LaFrankie var. cordatum R. Li & H. Li, var.

nov. TYPE: China. Yunnan: Gongshan Xian Dulong Jiang Valley, W side of Gaoli-

gong Mountains, under forest, 2200 m 16 May 1991 Dulong Jiang Expedition 6854

(holotype, KUN; isotype MO). Fig. 1 F.

A Maianthemum fusco var, fusco folio cordato floribus 20 pedicello tenui differt.

Terrestrial herb, 2040cm tall. Roots uniform, 8 to 13 per rhizome unit, at nodes

and internodes, 7 15cm long. Rhizome a sympodium 3 ~ 8cm long, the individual

units moniliform or subcylindrical, densely connected, 11. 5cm in diameter, stem scar

on node conspicuous, discoidal, 3.4 mm diameter, internodes very short. Leafy stem

arcuately ascending, 15~30cm long, green, cylindrical, glabrous; foliage leaves 37;
internodes 1. 53cm long. Leaf petiolate, 2~3cm long; blade green, chartaceous, gla-

brous, ovate-cordate, (712)cmX (46. 5) cm, abruptly attenuate with an acumen of

1. 11. 8cm at the apex, deeply cordate at the base. Inflorescence 510cm long, a pan-

icle with 20 flowers, rachis conspicuously zigzagged, glabrous; shortly pedunculate,

8~ 15mm long, glabrous, bractless. Flowers trimerous; pedicel tenuous, 4 9mm

long, glabrous, with a ca. 1 mm long triangular bract at the base; perianth purple, sub-

rotate, ca. 58mm in diameter, 6-lobed nearly to the base, connate part ca. 0. 5 mm
long; tepals ovate, obtuse at the apex, outer 3 lobes much smaller, ca. 2mm X 2mm,

inner 3 lobes larger, ca. 3mm X 3mm wide; stamens 6 light yellow, filaments ovoid

carnose, white, ca. 0. 5 mm long, inserted to the base of the coroUalobes, anthers

small, roundish, yellow, ca. 0, 40. 5mm long, basifixed; ovary ovate, ca. 1mm long,

3 locules, style very short, pyramidal, ca. 0.4mm long, stigma obscurely 3- lobed.

Flowering in April-May, Fruiting in J une-December.

Distribution and habitat. The new variety occurs in Northwestern Yunnan and

Southeastern Xizang, China. The type specimen was collected in Dulong Jiang Valley by

Dulong Jiang Expedition in 1991. Growing in evergreen broadleaf forest at 18003000m.

Maianthemum fuscum var. cordatum differs from var. fuscum in having a cordate

blade an inflorescence with 20 flowers and a tenuous pedicel. By contrast, var. fuscum

has a lanceolate leaf blade; an inflorescence with 3 to 10 flowers and a filiform pedicel,

Maianthemum f uscum var. cordatum is restricted to northern Gaoligong Mountains

and southern Xizang, and occurs in a geographical area sympatric with the typic variety

that occurs in western Yunnan, southern Xizang and extending to eastern Himalaya (in-

cluding Nepal, Sikkim, Bhutan, northeastern India and northern Burma) (Noltie 1994
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H. Li 1997). In our opinion, the shape of the rhizomes, the number of foliage leaves,

the branching pattern of inflorescence, and the basic number and the color of the flowers

usually to be the important diagnostic features for evaluating species limits throughout

the genus. However, the shape of the blade and number of flowers are quite variable for

variety fuscum. The new variety cordatum is distinguished from the typic variety by the

shape' of blade and number of flowers. Other morphological features are the same, and

hence we recognize this taxon as a variety of M, fusc um.

Fig. 2 Maiayjthemum Juscum ( Wallich) LaFrankie var. cordatum R. Li &-

H. Li (flower, Dulong Jiang Expedition 6854 holotype, KUN)

Maianthemu?n fuseurn var. cordatum resembles the variety M. fuscurn (Wallich)

La Frankie var. piLosum (Hara) S, Karthikeyan and grows allopatric with it which oc-

curs in Nepal and Bhutan (Hara 1987) but can be separated by a few constant charac-

ters. The variety cordatum is distinguished from the variety pilosum in having glabrous

leaf blade; rachis of inflorescence conspicuously zigzag, glabrous. By contrast, variety

pilosum has ciliate on the margin of blade; rachis of inflorescence almost straight,

sometimes with stiff spreading hairs.

In Hara's ( 1987 ) opinion, the typic variety Maianthemum fuscurn ( Wallich

)
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LaFrankie var. fuscum belonged to Sect. Medora of the genus Smilacina ( 1987) but it

was subsequently transferred to the genus Maianthemum by LaFrankie (1986b). In Li's

infrageneric system of the genus Maianthemum (1990) it was rearranged in Subsect.

Medora of Sect. Medora according to the diagnostic characters proposed by Li , for ex-

ample, moniliform individual rhizome units, numerous leaves, paniculate inflorescence,

trimerous flowers, cyathiform corolla and purple perianth. So, both the specieses M.

fuscum ( Wallich) LaFrankie and M. dulongense H. Li belong to the same subgenus

and section, but in different subsection,

Paratypes. CHINA. Yunnan: Gongshan Xian, Dulong Jiang Valley, W side of

Gaoligong Mountains, in evergreen forest, 2200m, 20 May 1991 Dulong Jiang Expe-

dition 6939 (KUN) Zhiyenandai , in broadleaf evergreen forest, 2200m, 4 Sep. 1982,

Qizang Expedition 9918 (KUN); Fugong Xian, Quanmugulu-
A

' ludeng , 2500

3000m, 31 Jul. 1979 Nujiang Expedition 791658 (KUN). Xizang: Dingjie Xian,

Chengtangqi , in broadleaf forest, 2300m, 6 Jun. 1975 , Qizang Expedition 5545

(KUN) Medog, Hanmi , under forest, 2300m, 26 Oct. 1992, Expedition to Medog

0571 (KUN), 2100m, 27 Oct. 1992 Expedition to Medog 0846 (KUN), 1900m, 28

Oct. 1992 Expedition to Medog 0938 (KUN); Beiben, the back hill of Xirah, under

forest, 2200m, 8 Dec. 1992, Expedition to Medog 2074 (KUN); Pangxin, Pangguo,

in forest, 2100m, 28 Feb. 1993 Expedition to Medog 4090 (KUN); Damu, under for-

est, 2000m, 6 Mar. 1993, Expedition to Medog 4234 (KUN) Rengqiangpeng, in for-

est, 2000m, 22 Apr. 1993 Expedition to Medog 5691 (KUN); Denxin, Wenlang, in

forest, 1800m, 29 Apr. 1993 Expedition to Medog 6069 (KUN).

The following key to the Maianthemum species is presented here includes all species

of Maianthemum found from the Gaoligong Mountains, plus two new varieties described

herein.

KEY TO THE SPECIES OF MAIANTHEMUM IN GAOLIGONG MOUNTAINS
la. Corolla distinct or connate at the base.

2 a. Inflorescence a raceme.

3a. Leaf papyraceous, ovate; blade with 15 veins and inconspicuous venulae; inflorescence with

6 to 15 flowers; perianth light purple M. dulongense var. dulongense

3b. Leaf coriaceous, cordate-oblong; blade with 21 veins and conspicuous venulae; inflores-

cence with 24 flowers perianth maroon

M. dulongense var. coriaceum

2b. Inflorescence a panicle,

4a. Plant pubescent.

5a. Foliage leaves more than 4; inflorescence with more than 10 flowers.

6a. Leaf elliptic-ovate to broadly lanceolate, 12~ 21cm long' long-cuspidate at the

apex; style conspicuous 2 2. 5mm long M. oleraceum

6b. Leaf elliptic to oblong, 713cm long, acuminate at the apex; style short, 1. 2mm
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long M. purpureum

5b. Foliage leaves 2 inflorescence with 1 to 4 flowers; plant 5~ 20cm tall; leaf ovate to

ellipticovate, pubescent, 2 5cm long, 1. 5 3cm wide M. gongshanense

4b. Plant glabrous.

7a. Petioles l4cm long; tepals ovate, 3~4mm long; stigma obscurely 3-lobed.

8a, Blade lanceolate; inflorescence with 3 to 10 flowers, pedicel filiform

• M. fuscum var. fuscum

8b. Blade cordate; inflorescence with 20 flowers, pedicel byssoid

M, fuscum var. cordatum R Li 8>: H. Li

7b. Petioles short, less than 1cm long; tepals narrowly lanceolate, 22. 5mm long; stig-

ma deeply 3-lobed M. tatsienense

lb. Corolla conspicuously connate.

9a. Plant 30 80cm tall; rhizome moniliform; flowers salver-shaped; corolla tube cylin-

dric 67mm long; style ca. 2mm long, stigma 3-lobed; berries green with purple

spots M. henryi

9b. Plant 80150cm tall; rhizome nodose; flowers broadly campanulate or rotate; corolla

tube cupulate, 12mm long; style short, ca. 0. 5mm long, stigma obscurely 3-lobed;

berries red M. atropupureum
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Arisaema danzhuense ( Araceae ) , a New

Species from the Gaoligong Mountains,

Northwestern Yunnan , China *

YI Ting-shuang LI Heng

(Kunming Institute of Botany, Chinese Academy of Sciences , Heilongtan,

Kunming, Yunnan 650204 People's Republic of China)

Abstract Arisaema danzhuense T. S. Yi &• H. Li ( sect. Trisecta ) is described as a

new species from the Gaoligong Mountains, northwestern Yunnan, China. It is closely related

to A. propinquum Schott but differs in having a greenish spathe with white stripes and a

round apex with an acumen 5mm long, a greenish petiole and peduncle densely verruculose

with whitish spinules, and the terminal leaflet with an acute apex.

Key words Araceae, Arisaema , China

The genus Arisaema Martius is a North Temperate genus comprised of about 170

species (Li 1980, Mayo et al. 1997). There are 93 species in China (Li and Long

1998) 35 species are distributed in the Gaoligong Mountains (Li 2000). The genus

has been divided into 10 or 13 sections (Hara 1971 , Murata 1984). Section Trisecta

Schott is one of the largest , comprising 15 species that are distributed in Burma, the Hi-

malayas , and western China (Murata 1984). The section can be distinguished from the

other sections by having anthers dehiscing by a horseshoe-shaped slit and the base part

of appendix swelling into a disk. Arisaema danzhuense is easily recognized as a member

of this section with these characters.

Rising between the great Salween and Irrawaddy Rivers, the Gaoligong Mountains

lie in the border area between southwestern China and northern Myanmar. There are

4303 species of seed plants recorded in the Chinese part of the Gaoligong Mountains (Li

2000) thus making it one of the richest biological resource areas in the world.

Arisaema danzhuense T. S. Yi H. Li, sp. nov, TYPE: China. Yunnan: Gong-

shan Xian, Danzhu, 3000m, 1 July 2000, Li Heng, Bruce Bartholomew Philip

Thomas et al. 12101 (holotype, KUN; isotypes, E MO). Fig. 1.

Haec species Arisaemati propinquo Schott affinis, sed ab eo petiolo et pedunculo

* 2001 Novon, (11) 512514
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Fig. 1 Arisaema danzhuense T. S. Yi & H. Li.

A: Tuber; B: Part of peduncle showing cataphyll; C: Part of peduncle showing verrucosities and spi-

nules; D: Leaflets; E. Inflorescence; F: Inner part of spathe showing laminae; G: Female inflores-

cence H; Male inflorescence; I Pistil; J Longitudinal section of pistil showing ovules; K: Synan-

drium; AG I and J from Heng-> Bartholomew &- Thomas et al. 12101 ( female), and H K from

Heng, Bartholomew &- Thomas el al. 12102 (male) (Drawn by Wang Ling)

viridibus, verrucosis, spinulis albidis armatis, foliolorum marginibus purpureis, undula-

tis spatha viridi striis albidis ornata in acumen 5mm longum apice rotundatum desinente

atque spadicis appendice viridi differt.

Perennial dioecious herb. Tuber subglobose, 1. 5 5cm diam. brown outside,

bearing 510cm tubercles 0. 5lcm diam. easily separated from the mother tuber.

Cataphylls 2 or 3 oblong-elliptic, to 20cm X 5cm, membranous, greenish. Leaf 1; peti-

ole cylindric, (4060)cmX (0. 52. 5)cm greenish, densely verruculose with whitish

spinules, sheathed in proximal 1/3; leaf blade trifoliolate; leaflets sessile or subsessile,

green above with dark purple maculations, greenish below, the margins purple; midrib
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and lateral veins elevated beneath, verruculose with whitish spinules; terminal leaflet

depressed rhombic, (15~21)cmX ( 16~ 20) cm, acute at the apex, broadly cuneate at

the base, with 7 lateral veins per side, the connective veins 3 l15mm from the mar-

gin; lateral leaflets obliquely ovate, ( 20 30) cm X ( 15 21 ) cm acuminate at apex,

broadly cuneate at the base. Peduncle (4050)cmX (0. 71. 2) cm, emerging from pet-

iole sheath, greenish, verruculose and spinulescent. Spathe greenish with white stripes,

pale green inside with about 20 longitudinal laminae 1 3mm wide; tube cylindric,

5cmX 3cm, the throat margins slightly recurved; limb oblong, incurved, 8cmX (2~5)

cm, the apex rounded with acumen 0. 5cm. Spadix unisexual. Female spadix: fertile

portion cylindric, 5. 5cm X (0. 7 1. 6) cm; the flowers dense; ovary oblong-ovate,

5mmX 2mm, pale green with green stripes, the style short, the stigma white, pilose;

ovules 9 subbasaU erect; appendix flagelliform, 14cm long, the upper part filiform,

tortuous, smooth, greenish, the base swollen to 6mm diam. truncate and stipitate the

stipe 3mm long. Male spadix fertile portion cylindric, 3cm X 0. 8cm diam. synandria

stipitate, the stipe 1mm long; anthers 3 to 5 (mostly 4) obovate, whitish, dehiscing

by a horseshoe-shaped slit; apendix as in female spadix.

Distribution. Known only from Gongshan Xian, on the east slope of the Gaoligong

Mountains, northwestern Yunnan, China; 3000m above sea level; in a meadow by a riv-

er, among shrubs on a slope.

Arisaema danzhuense is most similar to A. propinquum Schott, which is from

southern Xizang, China, India, Nepal , Pakistan, Sikkim, and Bhutan (Li 1979

1987) in having anthers dehiscing by a horseshoe-shaped slit and the base part of the

appendix swelling into a disk, and middle leaflets elliptic, ovate or rhombic, longer than

wide. However, the latter species differs in having terminal leaflets with an acuminate

apex, smooth petioles with small dark green or dark purple longitudinal stripes, a pur-

ple-spotted peduncle, and a purple spathe with whitish stripes and an acumen 23cm.

As species in the same section, A. elephas Buchet and A. asperatum N. E. Brown are

similar to A. danzhuense in their peduncle and stem bearing verrucosities or spines, but

the two species differ in having an obcordate or obdeltate middle leaflet, a dark purple

spathe with whitish green stripes, and an acuminate spathe apex.

This new species is named after its type locality.

Paratypes. CHINA. Yunnan: Gongshan Xian, Danzhu, 3000m 1 July 2000 Li

Heng Bruce Bartholomew h' Philip Thomas et al. 12102 (KUN E MO).
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The Species Diversity and Phytogeography of Pedicularis

( Scrophulariaceae ) in Gaoligong Mountains, NW Yunnan

WANG Hong LI De-zhu

(Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204)

Abstract There are 41 species of Pedicularis distributed in Gaoligong Mountains

located between the NujiangC Salween) and the Dulongjiang-Nmeikai(Irrawaddi) rivers in

NW Yunnan, China. The number of species in Gaoligong Mountains constitutes 27. 3%

of the total numbers in Yunnan. According to Li's system, all forms of corolla-types are

founded in the mountain range, i. e, 7 species of edentate, 3 of dentate, 28 of short-

tubed, and 3 of long-tubed. In Tsoong's system, Pedicularis are divided into 13 grex-

es all of them are distributed in Yunnan. In Gaoligong Mountains, 9 grexes or 69. 2%

of the total are represented there. Of the 112 series of Pedicularis in Tsoong's system

occur 72 in Yunnan and 36 in Gaoligong Mountains. It is obvious that Gaoligong

Mountains are at least part of the center of modern distribution and center of diversifica-

tion of the genus by the fact that almost all major stages of evolution can be found in

this area. It is noticed that Gaoligong Mountains are particularly rich in intermediate

forms, i. e. the short-tubed species. Most of the Pedicularis species in Gaoligong

Mountains are endemic to China, Five species are endemic to Gaoligong Mountains. An-

other 14 species are endemic to Yunnan, with an additional 16 species endemic to SW
China. he high percentage of endemism reveals that Gaoligong Mountains have become

• 162 •



a center of speciation since the Himalayas emerged. Further studies on the cause of en-

demic adaptation and pollination mechanism of Pedicularis will be very important to un-

derstand the origin of species diversity and geographic distribution of the genus.

Key words Pedicularis, Species diversity, Phytogeography , Gaoligong Mountains
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Sawro/m mgaoZz'-

gongense Z. L Wang et H. Li) 35

Q949

Two known species of Sauromatum Schott are distributed widely in tropical and

subtropical Asia and Africa. The third species , Sauromatum gaoligongense is described

below as a distinct species. It is restricted to the Gaoligong Mountains and disting-

huished from the other two members, S. venosum ( Aiton ) Kunth and S. hrevipes

(Hook. f. ) N. E. Brown, in having unspotted green petiole with 35 bulbils, short,

rugose , fusiform and petiolulate appendix of spadix.

Sauromatum gaoligongense Z, L. Wang et H. Li, sp. nov. TYPE: China. Yun-

nan Prov. Baoshan Xian: ca. 13km E of Dahaoping, on the E side of Gaoligong

Mountains near divide between the Salween and Irrawadi rivers, 24°56'43"N, 98°45'23"

E. Elev. 2290m above sea level. Broadleaved evergreen forest dominated by Fagaceae

,

Lauraceae, and Theaceae. Tuberous perennial herb ca. 40cm tall, growing on a moist

forested slope. 28 October 1998. Li Heng et G. Ruckert 11309A (holotype, KUN)
11309B (isotype, KUN) 11309C(2) a leaf with bulbils (isotype,KUN). Fig. 1.

Species a Sauromato venosum (Aiton) Kunth foliis petiolo immaculato, infra 35
bulbilis obtecto, spadicis appendice stipitata, fusiformi, rugosa, 5mm long a et 2. 5mm

crassa differt.

Perennial herb from a depressed-globose tuber. Tuber yellow-brown ca. 2cm high,

2. 53. 5cm in diameter, base almost flat and the top broadly rounded bearing 14 bul-

bils above, bulbil ca. 3mm in diameter, roots more than 10 yellowish white, 15~20cm

long, rootlets pinnate and dense, 25cm long. Cataphylls 3 membranaceus, pale pur-

pureas, inside onne 6cm long. Leaf solitary, rarely up to 3. Petiole green to dark purpu-

reas , immaculate, up to 40cm long, sheath very short, bearing 4(5) tubercles (bul-

bils) in the lower part, tubercles oblong, ovate, ca, 1cm long and 5mm in diameter.

Leaf blade deeply 5~ IS-pedatifid, leaflets membranous, green above, light green be

-

* 1999 XI):6164
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low, elliptic or obovate, sessile at base,

apex acuminata, terminal leaflet 12cmX

5cm, primary lateral veins pinnate, circ.

10 and more each side, one marginal

vein present , the first pair of lateral

leaflets larger than terminal, 15cm X

5. 5cm the other lateral leaflets gradual-

ly smallc, outermost leaflets 6cm X

2. 2cm or 3cmX 1. 2cm and inequilateral,

outer side 2. 5 times as width as inner

side. Inflorescence solitary, appearing

without leaves, borne above ground lev-

el. Peduncle yellowish green, with

sparse black spots, 4 5cm long and3
6mm in diameter. Spathe marcescent

,

purplish brown outside, pale white in-

side, immaculate and glabrous both

sides, tube pyramidal without slit (mar-

gin fused) , constricted upward, nearly

fleshy, 3cm long, base 2. 8cm in diame-

ter, at throat ca. 5mm in diameter,

blade longer than tube, narrowly ob

long-lanceolate, erect, never reflexed,

margin convolute, submembranous

,

purple outside, pale purplish inside,

apex long acuminate, 7cm long and

2. 5cm wide when flared. Spadix yellow-

ish, shorter than spathe, free, sessile,

erect, 6cm long in total, four zones

formed, from base female zone cylindric, 4mm long, 5 6mm in diameter, female

flowers dense; sterile zone slender cylindric, 3cm long, bearing sterile flowers in lower

part and naked above; male zone short , pale purpure, oblong, 1cm long, 3mm in diam-

eter; appendix greenish brown, much shorter than that in Sauroinatum veriosum fusi-

form, deeply rugous, 5mm long, apex acute, with a stipite of 3mm long. Flowers uni-

sexual gynoecium obovate, stigma round, sessile, ovary 1-locular, ovules 2, orthotro-

pous funicle very short, placenta basal. Male flower with single stamen, filaments

somewhat compressed , connective slender, thecae oblong-obovoid, dehiscing by an api-

cal slit; sterile flowers consisting of patent, clavate, subulate and filiform staminodes,

apex capitate, rounded or acute. Flowering in May.
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1: XI 2: X2; 3: X6; 4: X6;

56.7 X6; 8: X6; 9: X6; 10:

X1/2; 11: XI(
Fig. 1 Sauromatum gaoligong Z. L. Wang et H.

Li sp. nov

1 Flowering plant X 1 2 Spadix X 2 3 Gynoecium X 6

4 Ovary, longitudinal section X 6 5.6.7 Sterile flowers

X 6 8: Stamen X 6 9 Appendix X 6 10 Leaf showing

bulbils in lower part of petiole X 1/2; 11: Leaf blade X 1

(by Wu Xilin)



Paratypes. Baoshan Xian: Nujiang Xiang, Sanchawa, on the E side of the Gaoligong

Mountains near the watershed divide between the Salween and Irrawadi rivers, to the N
of the old road between Baoshan and Tengchong. Elev. 2240~2320m. 24°56'55"N, 98°

45 15 'E. Broadleaved evergreen forest mixed with bamboo thicket. Perennial herb ca.

50cm tall. Petiole brown, bulbils forming on petiole. Growing on a moist slope along a

stream. 4 November 1998. Li Heng et G. Ruckert 11514 (KUN) Baoshan Xian: Nu-

jiang Xiang, on the E side of Gaoligong Mountains near the divide between the Salween

and Irrawadi watersheds. 24°49'51',N 98°46'4"E. Broadleaved evergreen forest. Single

leafed perennial herb ca. 35cm tall, petiole with 4 bulbils. Growing in a shaded dark

place. 21 October 1998. Li Heng and G. Ruckert 10777 (KUN); Baoshan Xian:

Mangkuan Xiang, Hanlong Cun, on the E side of the Gaoligong Mountains above

Baihualing. 25°18'0"N 98° 47' 33" E. Elev. 1850m. 8 November 1998. Li Heng et G
Rickert 11659(KUN). Tengchong Xian Jietou Xiang, Shaba Cun,Tientai Shan, on the

W side of the Gaoligong Mountains. 25°24 5 'N, 98°43 24 'E, Disturbed scrub along trail

in broadleaved evergreen forest. Elev. 2200m. Perennial herb growing in thicket of Eu-

patorium. 28 October 1998. Li Heng et G. Ruckert 11131 ( a leaf without bulbils,

KUN). Tengchong Xian: Jietou Xiang, Zhoujiapo on the road between Jietou and Da-

tang. 25°33 11 N, 98°40 6 E. Elev. 1680m. Disturbed secondary broadleaved evergreen

forest and scrub. Perennial herb. Growing on a steep slope among shrubs and small

trees. 28 October 1998. Li Heng et G Ruckert 11149. Longling Xian: Zhenganzheng, Xi-

aoshui He, on the W side of the Gaoligong Mountains near the divide between the Irr-

awadi and Salween rivers. 24°50'16"N 98°45'53"E. Elev. 2170m. Broadleaved ever-

green forest. Perennial herb ca. 40cm tall , leaf petiole bearing 4 oblong bulbils. Grow-

ing in a shaded moist ravine. 22 October 1998. Li Heng et G. Ruckert 10779 (KUN).

Distribution endemic to the Gaoligong Mountains of Yunnan, China,

Notes. Sauromatum gaoligongense Z. L. Wang et H. Li sp. nov. initially is similar

to Typhonium species with petatifide leaves, when the plants appear without inflores-

cence, but may be distinguished by having 35 bulbils (tubercles) at the lower part of

the mature petiole.

Generally, Sauromatum species can be distinguished easily from Typhonium plants

not only in having spathe tube without slit, but also in having inflorescence appearing

without leaves.

The Sauromatum gaoligongense differs from other two species, S. venosum and S.

brevipes , in having an immaculate petiole, bearing 35 bulbils at the lower part, and in

having a purplish brown pyramidal spathe tube 3cm long, 2. 8cm in diameter at base and

a shorter stipitate fusiform and deeply rugous appendix of spadix.
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Sauromatum gaoligongense ( Araceae
)

a New

Species from Gaoligong Mountains

WANG Zhong-Lang LI Heng

(Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204)

Abstract Sauromatum gaoligongense a new aroid species from Gaoligong

MountainsC Yunnan, China) is described and illustrated. It differs from other two species

of Sauromatum in having a petiole with 35 bulbils in the lower part.

Key words Sauromatum gaoligongense Araceae, Gaoligong Mountains
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1

Whytockia gongshanensis Yin Z.

Wang et H. Li, . sp. nov. Fig. 1.

Affinis vu. tsuangianae ( Hana.

-Mazz. ) A. Weber, a qua sepalis

latioribus, corolla pallida caesio-pur-

purea stylo ovario ulta 2-plo Ion

-

giore, stigmate paene infundibular!

differt.

Herba perennis. Rhizoma re-

pens. Caules erecti, basi decum-

bentes, succulenti, 10 25cm alti,

6~8-nodes, saepe simplices, inferne

glabrescentes, superne brunneolo-pu-

bescentes et glandulosi. Folia opposi-

ta, binatim valde inaequalia; ea nor-

malia sessilia vel subsessilia laminis

membranaceis, ovatis vel ovato-ob-

longis, 3 6cm longis, 1. 7 3cm

latis, apice acutis vel obtusiusculis,

basi in latere angusto cuneatis, in lat-

1
1

. . .

,

, _ , _ ere lato rotundatis , margine irregular-
1: 2: 3: 4: 5: 6:

S S

iter remote repando-serratis et glan-

Fig. 1 Whytockia gongshanensis Yin Z. Wang et H. Li dulosis, utrinque sparse, pubescenti-

1 Habit 2 Calyx 3 Opened corolla 4 Stamen 5 Pistil bus, nervis lateralibus in latere lato

6 Persistent calyx and irregular dehiscence of mature capsule

* 2000 38(2):189191
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611 in latere angusto 46 petioHs 0. 5~2mm longis vel nullis; ea reducta sessilia,

ovata, 310mm longa, ceterum ut in eis normalibus. Cymae axillares46cm longae,

2 5-florae, pedunculis 24cm longis, cum pedicellis pubescentibus et glandulosis,

pedicellis 7~ 15mm longis Calyx campanulatus, 3 3. 5mm longus, sepalis 5 liberis,

basi tantum connatis, ovatis vel ovato-orbicularibus , apice obtusis vel acutis, extus pu-

berulis, intus glabris, 3~3. 3mm longis, 2. 2 2. 4mm latis. Corolla pallide caesiopur-

purea, 810mm longa, extus, glabra, intus infra faucem inter lobos anticos pilis uni-

cel-luiaribus claviformibus bifariis tecta, tubo circ. 5~7mm longo, labio postico 1.5
2mm longo ad medium 2-fido, labio antico 3~4mm longo , 3-partito. Stamina 4 fila-

mentis 2mm supra basin corollae insertis, superne incrassatis et ciliatis, anticis 4. 5mm
longis

,
prope medium geniculatis, posticis circ. 3mm longis, antheris 1. 1mm latis, pu-

bescentibus. Staminodium longe ovatum, circ. 0. 7mm longum. Discus circ. 0. 2mm al-

ius. Pistillum 4 5mm longum, ovario ovoideo 0. 8L 1mm longo, stylo 2. 12. 8mm
longo , ovario ultra 2 2. 5-plo longiore, stigmate infundibulari. Capsulae globosae, 3
3. 4mm diam. glabrae, irregulariter dehiscentes, in calycibus persistentibus omnino in-

clusae.

Perennial, succulent herbs. Rhizomes creeping, bearing roots at nodes. Stems e-

rect, 1025cm tall with 68 nodes, simple and often decumbent at base, inferior gla-

brescent , superior covered with brown-pubescences and glandular hairs. Leaves oppo-

site, quite unequal. Large leaf blades in a pair membranaceous , ovate and oblong-ovate,

( 3~ 6 ) cmX (1 . 7~ 3 ) cm , sessile or with a short petiole 0. 5~2mm long, apex acute or

obtuse, base oblique, rounded in wide lateral and cuneate in angustate lateral, both sur-

faces pubescent, margins irregularly repand-serrate and glandular-serrate, nerves 611
in wide lateral and 4~6 in angustate lateral. Small leaf blades ovate, 3 10mm long,

sessile, otherwise as larger leaf. Inflorescences pair-flowered cymes , 4 ~ 6cm long,

emerging from the axils of the large leaves, with 25 pedicellate flowers, ebracteolate.

Peduncles 2~4cm long and pedicels 7~15mm long, covered with pubescences and glan-

dular hairs. Calyx campanulate , 33. 5mm long. Sepals five and connate at base, ovate

or ovate-orbiculate. (3 3. 3)mm X (2. 22. 4) mm, outside pubescent and glandulose,

inside glabrous, apex acuminate. Corolla blue-purpureous, tubular and bilabiate, 8
10mm long, and 57mm long before limb, outside glabrous, inside with two rows of

the unicellar and clavate hairs under between lobes of the lower lip; upper lips 1.5
2mm long, 2lobed; lower lips 34mm long, 3-lobed. Stamens 4 attached to corolla

base for 2mm long. Filaments incrassate on upper parts covered with sericeous hairs;

the anterior pair about 4. 5mm long, geniculate near middle; the posterior pair about

3mm long. Anthers connate, 1. 1mm wide, with sericeous hairs. Staminode obovate,

0. 7mm long. Disc about 0. 2mm high. Pistiles 4 ~ 5mm long; ovaries ovate, 0. 8

1. 1mm long; styles 2. 1 2. 8mm long and 22. 5 time longer than ovaries; stigmas

sub-infundibulate. Capsules globate, 33. 4mm diam. glabrous, irregular dehiscent,
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included in the persistent calyx. Seeds minute, many.

China. Yunnan ( Gongshan( Dulongj iang( along Dulongj iang

River valley at alt. 1350m, by stream in shady and moist places , 1 990-1 1-14, Dulongj iang

Expel. ( 283(holotype KUN).

Whytockia gongshanensis resembles W. tsiangianae on the basis of the small corol-

la (812mm long) and the connate stigma. However, it is easily distinguished from W.

tsiangiana by the blue-purpureous corolla, the styles 22. 5 times longer than the ova-

ries, and the sub-infundibulate stigmas.

Additional discussion: W. gongshanensis is known only from the type locality in

Dulongj iang River valley up to date, growing by stream in shady and moist places at

about alt. 1350m, Dulongj iang River valley belongs to the Hengduan mountain. he re-

gion is well-known in the world for its complicate and unique geological structure and

floristic characteristics. The sub-infundibulate stigmas of W. gongshanensis constitutes

a new feature for the genus Whytockia. Correlatively its geographical distribution con-

tributes to the genus not only a new geographical record of the genus hut also a peculiar

pattern of distribution that is difficult to interpret with normal dispersal.

A New species of Whytockia W. W, Smith ( Gesneriaceae

)

from Yunnan , China

WANG Yin-Zheng^-- LI Heng-

( 1 Institute of Botany, the Chinese Academy of Sciences, Beijing 100093)

(2 Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204)

Key words Whytockia W. gongshanensis Yin Z. Wang et H. Li, New species,

Yunnan, China
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1

Hedychium tengchongense Y. B. Luo, sp. nov.

Species nova affinis H. glabrum S. Q. Tong, quod praecipus differt petiolo 3
7cm longo, ligula 3 6cm longa, lobo labelli anguste lanceolate.

Herba erecta, 70~ 80cm alta, rhizomate tuberiformi. Folia superiors oblonga vel

anguste oblonga, 38cm longa, 9. 5cm lata, apice acuminata, basi attenuata, petiolo bre-

viore ca. 1. 5cm longo ligula elliptica, . 5cm longa, membrancea , glabra, apice trun-

cata. Spica dense pleuriflora, 24cm longa; bracteae anguste oblongae, 1. 5 1. 7cm lon-

gae, apice rotundae, convolutae, glabrae, uniflorae; bracteolae ovatae, ca. 1cm longae,

apice rotundae. Flores flavidi; calyx tubulosus, ca. 2cm longus, obscure obtuseque tri-

dentatus; corollae tubus gracilis, 3. 5cm longus, lobis linearibus; staminodia lateralia

linearia, 3. 5cm longa, apice mucronata, basi attenuata; labellum ca. 3. 5cm longum,

ad medium bifidum, lobis linearibus; filamentum aurantiaca, 4. 5cm longum; anthera

aurantiaca , 0. 8cm longa; ovarium glabrum, ca. 2mm longum; stylus filiformis; stigma

capitatum, apice ciliatum.

Yunnan() Tengchong( ) alt. 1 6001 700m in sylvis prope viam,

1992-07-10, S. C. Chen et Song Yun Liang ( no. 119 (Type! PE).

7080cm 38cm

9.5cm 1.5cm

1.5cm, 24cm;

1.51. 7cm lcm

2cm

3. 5cm, 3. 7cm 3. 5crn

3.5cm 2 4.5cm

0.8cm; 2mm 7

glabrum S. Q. Tong 37cm 36cm

1994 . 32(6) 574576
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1: 2: 3: 4: 5: 6 7: 8:

Fig. 1 Hedychium tengchongense

1 Leaf 2 Inflorescence; 3 Bract 4 Bracteole; 5 Flower with calyx tube and ovary removed

6 Calyx tube and ovary; 7 Pistil; 8 Ovary in cross section
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A New Species of Hedychium Koenig

( Zingiberaceae ) from Yunnan

LUO Yi-bo

( Laboratory of systematic and Evolutionary Botany, & Herbarium, Institute of Botany,

Chinese Academy of Sciences, Beijing 100093)

Key words Hedychium, H. tengchongense



Paphiopedilum armeniacum its Natural

Habitat, in Western Yunnan *

PHILLIP Cribb^ LUO Yi-bo' GLORIA Siu'

(1 TOBU Department store. Tokyo)

(2 Zurich Foundation for Orchid Conservation)

(3 Kadoorie Farm and Botanic Garden)

High above the Nu JiangCSalween River) in the Nu Shan range in western Yunnan

is the home of China's golden slipper orchid, Paphiopedilum armeniacum. It is endemic

to these mountains which sweep south for hundreds of kilometres from the Tibetan mas-

sif and are flanked by two of Asia's great rivers, the Nu Jiang and the Lancang Jiang

(Mekong). In these little-known mountains P. armeniacum has a relatively extensive

range from Gongga Shan in the north to the vicinity of Baoshan in the south. Within

that range it is however, restricted by its particular ecological requirements which have

only recently become apparent. The region characteristically has a dry winter and spring

from November until mid May and a wetter summer and autumn with the monsoon arri-

ving in late May or early June and lasting until October. In winter the temperature regu-

larly falls below 10C (SOT) at night when the ridges and mountain tops are covered by

mist, but freezing temperatures are rare and short-lived. In early May the mid-day tem-

perature reaches the high 20s C (8084F) falling to about 10~15'C (5059T) at

night.

Paphiopedilum armeniacum was first described in 1982 by Chen and Liu, based on

a collection by Zhang from Bijiang in western Yunnan, and was shortly afterwards intro-

duced into cultivation in some quantity from the wild. Its collection continues to the

present day, causing concern for its future in its native habitats. It is perhaps surprising

that such a spectacular orchid should have been overlooked for so long but it grows in

remote places mostly well away from established roads and routes through the

mountains.

We first saw it on a wild wet day in April 1996 in the mountains to the east of Li-

uku a small town on the Nu Jiang and near the Burmese border. The habitat had previ-

ously been oak forest but the site had been cleared of trees and large shrubs by local fire-

wood collectors. A small colony of about 50 plants survived, growing on steep north-fa-

cing banks amongst limestone rocks > sedges and small shrubs such as Hypericum, at an

* 1998 ORCHID REVIEW, 106:271273
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elevation of 1450m (4500ft). Most of the plants were seedlings or small growths left

when larger plants were taken by collectors. P. armeniacum can form sizeable clumps,

the mother plant sending out stolons whose tips produce new shoots up to 10cm (4in)

away from the mother plant. The stolons are relatively fragile and will break if the plant

is roughly removed. These shoots can grow into new plants. In this colony we found

two flowering size plants in bud, but both were rather chlorotic because of the removal

of the covering vegetation. This too-accessible colony had been heavily plundered for at

least three years and its future must be in doubt.

In late April 1998 we had better luck in the mountains to the north-west of Baos-

han, a town situated strategically on the Burma Road and one of the traditional gate-

ways into China for the European plant hunters of the first half of the present century.

Baoshan lies in a fertile broad valley at about 1700m(5000ft). Its main crops are wheat

and vegetables in the winter and rice in the summer. The surrounding mountains are, to

the casual glance, rather unpromising for the botanist, appearing bleak and denuded of

tree and shrub cover. Closer inspection shows that native trees do survive, especially

around the villages where tall Schima wallicbii trees carry epiphytes such as Cymbidi-

um lovuianum. Most other woodland consists of plantations of pine and gurm trees.

Native scrub and small trees also survive in the guUeys and on the steepest slopes.

We found three colonies of P. armeniacum, with many plants in flower or advanced

bud. on steep north-facing slopes and cliffs at between 1950 and 2050m ( approx 6000 ft)

elevation. With a cuckoo heralding spring from across the valley you can imagine our ex-

citement when we found our first flowering plant of this spectacular slipper orchid, a

glowing golden ball at the top of a slender purple-spotted stalk with the chequered leaves

nestling amongst grasses and sedges on the rim of a cliff.

The view from the top of the steep slope was spectacular; westwards across the Nu

Jiang to the heavily forested but misty Gaoligong Mountains and north along the slopes

of the Nu Jiang as they descend to the river. The colonies, of 30 ( lOOm^ ) , 10(20m^

)

and over 1000 plants (400m" ) respectively, were situated on the north, north-north-east

and north-north-west-facing slopes of two parallel ridges at between 1950 and 2050m

( approX 6000ft) elevation. Plants grew below the dips along the ridges, just below the

crest and about 20m (70ft) down the precipitous slopes. Plants, with from one to about

20 growths , grew at the base of shrubs such as Berberis and Magnolia delavayi and on

the top edge and vertical sides of limestone boulders. A number of seedlings were seen

in the largest colony. Other plants noted in the scrubby vegetation were evergreen oaks

,

Rhododendron decorum and other rhododendron species, Deutzia , Indigofera ,

Spiraea. Senecio, Leontupodium. Ophiopogon bodinieri . grasses and sedges. The soil

was dark brown, friable, well drained and had a pH range of 7. 48 7. 86. The smallest

colony had about seven flowers, the second ten, and the largest over 30. The flowers

tossed lightly in the wind that rose from the valley across the crests of the ridges, and
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occasional squalls had us sheltering beneath efficient Chinese umbrellas. The steep

northern slopes contrasted markedly with the gentler southern flanks which were cov-

ered by grasses with occasional plants of pink-flowered Abelia , the result of annual

fires, set by the local farmers.

These colonies have, like the one in Liuku, been plundered by collectors for several

years. Our guide told us that he had removed 5000 plants for sale from the area over the

past few years. Fortunately, collection of this orchid from the wild has decreased in the

last year as demand for it has waned. However, in a market in Wenshan in south-east

Yunnan, we were offered large quantities of plants from the Liuku area by a dealer who

had upwards of 1000 large plants for sale. Another threat, at least in the Baoshan area,

is the occasional feeding of plants of this orchid to pigs.

Having the privilege of seeing this remarkable orchid in its natural setting must be

one of the highlights of our plant-hunting careers. P. armeniacum now receives nominal

protection as a precious and endangered plant in China. We hope that it will survive so

that future generations can experience the thrill that we had when we first saw it on that

remote mountain-side high above the Nu Jang.
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( 518114)

)

PaMzo/^ec^z7um annenia-

cum S. C. Chen et F. Y. Liu)

1

Paphiopedilum armeniacum van parviflorum Z. J. Liu et J. Y. Zhang, var. nov.

Fig. 1.

A typo differt floribus multo minoribus, sepalis et petalis dorso puberulis.

China. Yunnan( Gaoligong Mt. ( witliout precise locality(
200 03-19 Z. J Liu( 21319(holotype here designated, in Herbarium,

Shenzhen City Wutongshan Nurseries).

3cm 5mrn

^"/)/^'0/>6^^"^"0726^«0^?)
This new variety was described based on a cultivated plant transplanted from an or-

chid nursery in Baoshan Prefecture of southwestern Yunnan. It flowered in our nursery

early in March of 2001. It differs from Paphiopedilum armeniacum S. C. Chen et F. Y.

Liu by having much smaller flower and puberulous sepals and petals on dorsal surface.

he owner of the orchid nursery said that the plant was collected from Gaoligong Mt. of

western Yunnan, but nothing was known about its either habitat or precise locality.

2001 39(5):459460
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1

1- 2: 3: ; 4: ; 5:

6: 7:

Fig. 1 Paphiopedilum armeniacum var. parviflorum Z. J. Liu et J. Y. Zhang

1 Flowering plant; 2 Ovary and bract 3 Dorsal sepal , back view;4:Synsepal, back view;

5 Petal , back view; 6 Lip; 7 Staminode. front view

Paphiopedilum armeniacum var. parviflorum ,

a new Orchid variety from southwestern China

LIU Zhong-jian ZHANG Jian-yong

(Shenzhen City Wutongshan Nurseries, Shenzhen 518114)

Key words Paphiopedilum , P. armeniacum var. parviflorum. New variety,

Yunnan, China
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( , 518114)

..
Q949. 78. 43

A

1000-470X( 2003 ) 04-03 16-03

1 1-6

Cymbidium gaoligongense Z. J. Liu et J. Y. Zhang, sp. nov. Fig. 1: 16
Ex affinitatc Cymbidium traeyani L. Castle, floribus minoribus, ca. 7cm in dia-

metro, flavidis immaculatis, lobis lateralibus labelli margine valde crispatis et aurato-cil-

iatis distinctum.

Plantae epiphytificae. Pseudobulbi ellipsoidovoidei vel anguste ovoidei, 5 10cm

longi , 35cm in diametro, foliorum basibus persistentibus inclusi. Folia 6 11 lineari-

ligulata, 80 90cm longa, atroviridia, infra articulata. Scapus suberectus, gracilis,

90 100cm longus, ca 10-vaginatus; racemes 3040cm longus, 8-acl 10-florus; bracteae

ovato-triangulares , 35mm longae, 24mm latae; ovarium pedicellatum 1. 53. 8cm

longum , viride; flores ca 7cm in diametro, sepalis viridulo-flavis et supra cerino-striatis;

totis nec purpureo-punctatis nec purpureo-striatis sepalum dorsale anguste obovato-ob-

longum, 4~6cm longum, 1. 31. 6cm latum, acutum; sepala lateralia obliqua, anguste

oblonga, 3. 4 5cm longa, 1. 21. 5cm lata, acuta; petala falcato-linearis, 3. 75. 6cm

longa, 0. 6 ~ 0, 9cm lata, acuta; labellum ambitu subellipticum, 3. 3. 1cm longum,

1. 71. 8cm latum, trilobatum, ejus basica 3mm longa columnae basi connatum; lobis

lateralibus erectis, semi-orbicularibus, puberulis secus nervos , margine valde crispat is

et aurato- ciliatis lobo intermedio ovato-orbiculari, 810mm longo, 9~10mm lato, re-

curve, margine valde undulato; disco lamellis duabus, 2. 1 2. 3cm longis, dense villo-

sis; apice plus minusve incrassatis et interse linea longitudinali villosa praedito; columna

33. 5cm longs, arcuata, laxe puberula prope basin ventralem, alata; pollinia duo.

Florescentia October-November.

Typus: China:WN Yunnan, West of Baoshan City( Mts. Gaoligong(
growing on trees in forests, alt. 1500m. 2002-10-6, Z. J. Liu 2582( Holotypus;

* 200321(4):316318
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Herbarium, Shen-zhen City Wutongshan

Nurseries, Shenzhen 518114, China )

510cm 35cm
611 80

90cm, 2.03. 5cm
90100cm

10 15cm

2.5cm; 3040cm 8
10 3
5mm, 24mm; 1.5
3. 8cm, 7cm;

46cm
1.31.6cm

3.45cm 1.2
1. 5cm,

3. 75. 6cm 0. 60. 9cm

3.03. lcm

1.71.8cm 3

3mm;

8 lOmm, 9 LOmm

2 1

33.8cm 2
9 10

(Cymbidium tracya L. Castle)

7cm

1

1: 2:; 3: 4:.
5: , ; 6:

Fig. 1 Cymbidium gaoiigongense

1 Flowering plant 2 Flower 3 Dorsal sepal, petal and lateral

sepal, front view; 4: Lip, front view; 5: Ovary and column, side

view; 6 : PoUinarium

Cymbidium gaoiigongense Z. J. Liu et J. Y. Zhang is described as a new species

based on the plants collected from the Gaoligong Mountains, near Boshan of Yunnan,

China. Some plants of this new species have been transplanted in Shenzhen City Wu-

tongshan Nurseries, The new species is similar to Cymbidium tracyanum L. Castle,

from which it differs by having, yellow flowers ca. 7cm across , and lateral lobes of the

lip strongly crisped and golden-ciliate on the margins.
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Cymbidium gaoligongense sp. nov.

A New Orchid from Yunnan , China

LIU Zhong-jian ZHANG Jian-yong LI Li-qiang

(Shenzhen City Wutongshan Nurseries, Shenzhen 518114, China)

Key words Cymbidium gaoligongense , New species, Yunnan, China
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1

2

(1 518114)

(2 100093)

(^Paphiopedilum smaragdinum)

l1.5mm.

Q949. 71+8.43

A

1000-470X (2003) 06-0489-03

2003 5

iPaphiopedilum tigrinum Koopowitz et Hasegawa),

7 3

1

Paphiopedilum smaragdinum Z. J, Liu et S. C. Chen, sp, nov. Fig. 1

Species nova Paphiopedilu tigrino Koopwitz et Hasegawa similis, a quo flore flavi-

do-viridulo nec maculate nec striate, staminodio oblongo, apice mucronato , mucrone 1
1. 5mm longo bene differt.

Rhizoma breve. Folia 25 disticha, anguste oblonga, 12 ~ 21cm Tonga, 2. 1

2. 9cm lata, apice subacuta et inaequaliter bilobulata, supra viridia, infra viridulo, basi in

petiolum conduplicatum contracta. Scapus erectus, cum inflorescentia uniflora 20

22cm longus, pedunculo viridulo pilis albis obtecto; bractea elliptica, fere conduplicata,

3. 23. 5cm Tonga, ca 2cm lata, flavido-viridula, glabra praeter basin et apicem paginae

abaxialis albopubescentem; pedicellus cum ovario 3. 54. 0cm longus, flavido-viridulus,

dense albo-pilosus; flos 910. 5cm in diam. flavido-viridulus nec maculatus nec stria-

tus petalis prope apicem flavido-albis sepalum intermedium late ellipticum, 3. 5

4. 0cm longum33. 3cm latum, dorso dense albo-pubescens , ciliatum , supra midium in-

curvum; synsepalum ellipticum, 3. 5~4. 0cm longum, 2 2. 3cm latum, viridulum, dorso

* 2003 21(6) 489491
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1

1: ; 2: 3: 4:; 5: ; 6:; 7:

8:

Fig. 1 Paphiopedilum smaragdinum Z. J. Liu et S. C.Chen

1 Flowering plant 2 Dorsal sepal 3 Synsepal 4 Petal 5 Bract and ovary 6 Lip;

7 Staminode, side view 8 Staminode , front view

albo-pubescens , ciliatum petala spatulata,5. 5. 6cm longa, superne 2. 02. 2cm lata,e

medio ad basin undulata, apice plus minusve retusa, plerumque minute ciliata, ad basin

adaxialem dense albo-pilosa; labellum galeiformi-saccatum, stipite ca 1. 2cm longo, sacco

subobovato 2. 02. 3cm longo, 2. 62. 7cm lato, prope fundum internum puberulo, lat-

eribus oris auriculis brevibus praeditis; staminodium oblongum, 1. 11. 2cm longum,8~

9mm latum, apice mucronatum, mucrone 1 1. 5mm longo, basi breviter auriculatum,

prope centrum umbone indistincto viridi praeditum.

China. Yunnan. Lushui County (ilf^ Mts. Gaoligong( Pianma( alt. 2500m, in shady and moist places in forests. 2003-07-03, Z. J. Liu () 2772 ( holotype, here designated, in Herbarium, Shenzhen City Wutongshan

Nurseries).

25 1221cm 2. l2.9cm
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2 . ' '
2022cm; .

3.23.5cm 2cm

3.54cm' 910. 5cm'' 3.54cm 33.3cm' 3.54.0cm' 2
2. 3cm, . 55.6cm.

22.3cm
1.2cm; . 22.3cm 2.6

2. 7cm, 1 1. l1.2cm,

89mm 11. 5mm;

f

(

Paph ioped iluiti tigriyium Koopowitz et Hasegawa) ,. l1.5mm

Paphiopedilum smaragdinum Z. J. Liu et S. C. Chen is described as a new species

based on the plants collected from Gaoligong Mountains in Lushui County of Yunnan,

China. Two plants are now cultivated in our nursery in Shenzhen, and both flowered

early in July. The new species is related to Paphiopedilum tigrinum Koopwitz et Hase-

gawa , but differs by having a yellowish-greenish flower neither spotted nor striped with

deep color, and an oblong staminode with mucronate apex up to 1. 52mm long.

Paphiopedilum smaragdinum , A New Species of

Orchidaceae from Yunnan, China

LIU Zhong-jian' CHEN Sing-chi'

(1 Shenzhen City Wutongshan Nurseries. Shenzhen 518114. China)

(2 Laboratory of Systematic and Evolutionary Botany. Institute of Botany. The Chinese Academy

of Sciences, Beijing 100093 • China)

Abstract A new orchid, Paphiopedilum sinaragdinujn Z. J. Liu et S. C. Chen

(Subgen. Paphiopedilum, Sect. Paphiopedilum) is described and illustrated. The

type specimen was collected from Gaoligong Mountains, It is related to Paphiopedilum

tigrinum Koopowitz et Hasegawa, from which it differs by having a yellowish-greenish

flower neither spotted nor striped with deep color, and an oblong staminode with mu-

cronate apex up to 11. 5mm long.

Key words Paphiupedilufn smaragdinum , New species, Yunnan
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(1

(2

(PaphwpedU)
KUN)

PE)

I Subgen. Brachypetalum (Hallier) Pfitz.

1 1:14

Paphiopedilum armeniacum S. C. Chen et F. Y. Liu , sp. nov. 2/2=26

Species nova P. niveo similis,sed foliis subtus dense purpureo-punctatis , floribus ar-

meniacis, labello sepalo longiore vel aequilongo, symsepalo apice obtuso (non bicuspida-

to) ,petalis intus basi manifeste albo-villosis bene distincta.

Herba epiphytica, rhizomate elongate 23mm in diam. Folia 5~7 ,oblonga plus mi-

nusve horizontalia vel oblique ascendentia 6 12cm longa 1. 8 2. 3cm lata, apice acuta

vel interdum sinuato-excisa et apiculata, supra distincte albide tessellata subtus carinata

et dense purpureo-punctata. Scapus erectus vel suberectus 2A-~ 26cm altus viridis et pur-

pureo-punctatus brunneo-hirtellus. Flos singularis armeniacuis; sepalum ovatum vel Ian-

ceolato-ovatum 2. 24. 8cm longum 1. 4~2. 2cm latum, apice subculum intus glabrum

extus prope basin et apicem villosum, margine ciliatum , 1 1 ~ 1 3-nervium symsepalum se-

palo simile sed minus, 2~3. 5cm latum apice obtusum intus glabrum extus villosum et

obtuse bicarinatum margine ciliatum; petala majora late ovata vel subrotunda 2. 8

5. 3cm longa 2. 5~3cm lata, apice subrotunda vel subacuta, 11 19-nervia intus basi

albo-villosa extus glabra, margine ciliata; labellum elliptico-ovatum, sepalo longius vel

aequilongum, 4 5cm longum 3. 5~ 4cm latum, basi brevissime unguiculatum, calceo

* 1982 4(2) 163167
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1 4 ^ Pciphiopedilum armeniacum

S. C. Chen et F. Y. Liu

exauriculato margine antico anguste

involute, basi intus albo-villoso et

purpureo-punctato staminodium ova-

turn vet late ovatum 1 ~ 2cm longum

11. 5cm latum apice deflexum, lute-

um et brunneo-punctatum , dorso ob-

tuse carinatum; ovarium viride plus

minusve obtuse sexangulari-cylindri-

cum albo-pubescens apice rostratum;

stamina filamentis robustis; stigma

rotundo-quinquangulare convexum.

Yunnan: Bijiang, in rupibus, A.

L. Zhang 7901 (Holotypus, KUN),

Jul. 1979.

[P. niveum

(Rchb. f. ) Pfitz. ],

2

2
3mm 57

612cm 1.8
2. 3cm,

1:; 2 '; 3 aK fa;,

; 4 '; 5

ciilum mic ranthum Tang et Wang)

2426cm

2. 24.8cm 1.42. 2cm
11 L3

23.5cm 1.22cm 2

2.85.3cm 2.5
3cm, 11 19

45cm 3.54cm

l2cm l1.5cm

7901 ( 1979 7
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2

Paphiopedilum micranthum Tang et Wang in Act. Phytotax. Sink. 1(1) 56. 1951.

78cm 2

Sepalum ovatum vel late ovatum, luteum et putpureo-striatum , 2. 2 2. 6cm Ion-

gum 1. 82. 0cm latum, apice acutum intus glabrum extus carinatum et villosum; sym-

sepalum sepalo simile sed minus bicarinatum; petala subrotunda 2. 83. 2cm lata, apice

obtusa vel rotunda, lutea et purpureo-striata, intus basi albo-villosa extus plus minusve

pubescentia; labellum elliptico-ovatum ca. 5cm longum 4cm latum roseum brevissime

unguiculatum intus basi albo-villosum; staminodium ellipticum luteum et purpureo-stri-

atum 1cm longum.

2. 22. 6cm 1. 82cm
2

2. 83. 2cm

5cm 4cm

lcm

86182( PE); 494(KUN)1420m;

6361(KUN)

3

Paphiopedilum godefroyae (Godefr. ) Pfitz. in Bot Jahrb. 19: 40. 1894 et in En

-

gler Pflanzenreich 12 (IV, 50): 56.1903; Guillaum. in Fl. Gener. Indo-Chine 6:

645. 1934. Cypripedium godefroyae Godefr. in Orchido-phile 830. 1883 Curtis

Bot. Mag. 112 t. 6876. 1886. C. conculori^aXem. ) Pfitz. van godefroyae (Gode-

fr. ) Hemsl. in Journ. Linn. Soc. Bot. 38 135. 1871.

4

0081. (PE); KUN)
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II Subgen. Paphiopedilum

4

Paphiopedilum hirsudssimum (Lindl. ) Pfitz. in Bot. Jahrb. 19:41. 1894;et in En-

gler Pflanzenreich 12(IV 50) 69. 1903. Cypripedium hirsutissimum Lindl. in Cur-

tis Bot. Mag. 83 t. 4990. 1857 Hook. f. , Fl. Brit. Ind. 6 171.1984; Kranzl.

,

Orch. 1: 79.1897. Paphiopedilum esquirolei Schltr. in Fedde Rep. Beih. 4 39,

86. 1919. P. chixvuanwn Tang et Wang in Act. Phytotax. Sinic. 1(1) 56. 1951.

3540cm

3

P. (/1«£"^2^^^ P. esqmroLei

88525 (P. c:/u'u;"aw"m PE);

(KUN)o

43286(PE)

Cavalerie 4460(PE) Esquirol 3277(P. esquirolei

5

Paphiopedilum villosum ( Lindl. ) Pfitz. var. annamense Hort. in Orch. Rev. 18:

120. 1896 Rolfe in Curtis Bot. Mag. 133 t. 8126. 1907 Guillaum. in Fl. Gener. Indo-

Chine 6 638. 1934.

3035cm 1. 93cm
3.44.5(111 9

2

8101(KUN)

Notes on Some Species of

Paphiopedilum from Yunnan

CHEN Sing-chi' LIU Fang-yuan^

( 1 Institute of Botany, Academia Sinica)

(2 Kunming Institute of Botany, Academia Sinica)
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I (Rhododendron protistum var. giganteum)

(Rhododendron cyanocarpum

)

( 650204)

il iR. protistum var. giganteum Forrest et Tagg Chambeniain)

cyanocarpum F. W. Smith)

4

. . .
S685.21

I (R. protistum var. giganteum) iR. cyanocarpum)
ij

1

21002400m

irc 16t:

27. Sr 3. 5°C Ot: 2000mm

5 L0 85% 79 11

4 80%

1992 1993

21002300m 3

4m 5mX5m 980cm 32

100m

30003900m

30mX30m 13

4

8t:

25°0
, 2(rC 3000mm,

* 1998 13(3) 276278
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(Abies delavayi)

lacteum) . (R. jucundunO i^. fictolacteum) (Salijc

sp. ) i^osa sp.) i^oc^geri-f" sp. ) (Cotoneaster sp, )
(Viola delavayn (Aster sp. )

2

1

1

1

A

pH
/(mg/lOOg) /(mg/lOOg) /(mg/lOOg) /% /% /%

33.85 61. 63 13. 62 111. 56 450. 45 2. 16 0. 24 4. 05 4. 1

27. 95 45. 61 9. 35 94. 13 1161. 45 1. 49 0. 19 3. 73 4.

1

1/2

N P K

2

10 10

924t:

3

03°C 2

2

/% /% /% /%

86 68 39 4

88 58 26

03°C

2

924°C
03t:
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4

3

3

./ /cm 1cm 'cm /cm

1 36. 6 0. 15 5X5 . 22. 5mm,

2 9 13. 5 0. 45 6 15X17 1mm,

3 1521 0. 55 10 22X30

1 1. 6 0. 01 3 1. 5X2 1.52mm
2 3. 4 0. 15 5 3X4

4. 8 0. 20 8 4X5

50

3 1984

rc

1993 1 18 2t;

25t:

5

33. 85% 450. 45mg/100g

27. 45% 1161. 45mg/ lOOg,

86%88% 6. 6cm rC rC

2t:

1.5cm 25t:

25°C

. 1992. . . V): 6570
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. 1992. . . 1992

Research on Causes for Endangerment of

Rhododendron Protistum var. Giganteum

and R, cyanocarpum

ZHANG Chang-qin FENG Bao-jun LU Yuan-lin ZHOU Bing GAO Lian-ming

(Kunming Institute of Botany, Chinese Academy of Science, Kunming 650204)

Key words R. protistwn var. giganteum, R. cyanocarpum, endangerment , ca-

use, ex-situ conservation
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*

( 650224).

1

Cephalostachyum scandens Hsueh et Hui sp. nov.

Species a congeneris culmis scandentibus, ramo uno culmo simili; internodiis usque

ad 120cm longis, valde scabris, laminis vaginarum erectis, ad bases cum vaginis culmo-

rum junctis inarticulatis differt. Capitulis similis C. palLido Munro, quod differt aristis

glumarum et lemmarum manifestioribus itaque spiculis apice aristatis, nervillis palearum

transversis evidentibus? stigmatibus saepe 2 ovariis longe ovoideis.

Rhizomata sympodialia culmi scandentes, 2030(50)m longi 13(3. 5) cm

diam; internodia 5080( 120) cm longa fistulosa, superficie valde scabra, saepe de-

presse brunneo-setosa; nodi vaginarum elevati , annulareis; nodi culmorum plani. Gem-

ma in quoque nodo 1 glabra; rami numerosi, secondarii saepe nulli, unus tantum cras-

sissimus idem ac culmus. Vaginae culmorum persistentes, eximie breviores quam inter-

nodia, basi osseae, valde durae et friabiles, ad apicem sensim papyracese, dorso valde

muricatae, setis basibus verrucosis instructis, saepe ad nervos longitudinales dense tec-

tae interdum margine cUiatae et apice intus tomentosae, nervis longitudinalibus non ev-

identis auriculae vaginarum et setae nullae; ligulae vaginarum c, 1mm altae, truncatae,

basi et parte interiore tomentosae; laminae vaginarum erectae, intra dense tomentosae,

margine involutae, longe caudatae, basibus oribus vaginarum aequilatis, inarticulatis.

Folia in quoque ramunculo 4~ 5 vaginae foliorum glabrae, oribus inaequilateralibus,

latere angustiore inauricularae, latiore et auriculis setis numerosis erectis vel obstipis

5~10mm longis tectis; ligulae foliorum demissae minus 1mm altae truncatae; ora

breviter ciliata; laminae 1725cm longae 23cm latae, glabrae, apice caudatae, cau-

dis 24cm longis, nervis secondariis utinque 57 nervillis transversalibus obscuris;

petioli c. 5mm longi.

Infloresentiae capitatae terminales, bracteis numerosis margine dense ciliatis, apice

aristails; floribus incompletis et bracteolis numerosissimis inter spiculas fertiles mixtis,

* 1997 35(6) 562565
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1

1 2: 3: 4: 5: 67 8 910 11:

12: 13:

Fig. 1 Cephalostachyum scandens Hsueh et Hui

1: Rhizome with culm; 2 Culm with sheath; 3: Culm with branch; 4: Flowering branch; 5: Spikelet; 67: Lemma;

8 Palea; 910: Glume; 11: loxiicules; 12 Gynoc cium; 13: Fruit

bracteolis margine dense ciliatis, apice aristatis; spiculis; 1-florisi; glumis 2 3 apice

ciliatis et aristatis, brevioribus quam spiculis; lemmatibus glumis similibus, magnis,

margine apicali pilosa, aristis brevissimis vel nullis; paleis membranaceis, longioribus

quam lemmatibus, carinis 2 apice pilosis; lodiculis 2, membranaceis; staminibus 6 fila-

ment is gracilibus; ovario sphaeroideo stipitato; stylis gracilibus et longis; stigmatibus

parvis leviter plumosis.

Yunnan( Lushui (^ Pianma( Wuzhong Ganghe (
alt. 2150m, 1992-03-28, C. M. Hui( J. S. Wang ( 92024

(type, SWFC) same county, Wuzhong Mt. ( alt. 2000m, C. C. Yang (
C. M. Hui 88110 same county, Luanyun( alt. 1980m, J. R. Xue
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( 8904; Fugong( Zhuminglin( alt. 16002000m 1992-04-

04, C. M. Hui, H. R. Zhang ( 92039; same county, Lumadeng(
Buladi( alt. 1700m, 1989-01-26, Z. S. Yu ( 89003; Tengchong( Guyong( 1978-05-15, collector unknown 021 Longling( He-

ishan Mt. ( alt. 2100m, 1981-11-28, collector unknown 2869 Yinjiang (
Sudian Mt. ( alt. 1970m, 1984-08-04, D. Z. Li ( 84026;

Gengma( 1978-02, J. R. Xue ( 1271.

2()30m 50m l3cm 3. 5cm;

5080cm 120cm

1

Imm,

45
5 LOmm

lmm 5mm; 1725cm
23cm 24cm 57

23

2

2 6

34 5mm 68
1

120cm,

C. pallidum Munro),

2

(Schizos-

tachyurn) (Cepha-

lostachywn),

120cm
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A New Species of Bambusoideae

from W. Yunnan , China

HUI Chao-mao YANG Yu-ming DU Fan XUE Ji-ru

(Southwest Forestry College, Kunming 650224)

Key words Bambusoideae , CephaLostachyum , Cephalostachyum scandens Hsueh

et Hui
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( 650224)

3 2

(

Thamnocalamus tengchongensis Hsueh et Hui) (Denclrocalamus pachyladus Hsueth

et D. Z. Li) (Yushania elevata f. piunmaensis Hsueh et R. Y. He) (Y. puber-

ula Hsueh et Hui) , (Y. farcticaulys yi f. brevinoda Hsueh et H. R. Zhang). .
1

1

Thamnocalamus tengchongensis Hsueh et Hui. sp, nov.

Differt a congeneris foliis deciduis, medullis

culmorum totis discretis culmis fractiflexis

laminis vaginarum latis erectis, vaginis culmo-

rum pallide vittatis.

Rhizomata sympodialia; culmi apice erecti,

35m alti 1. 52cm diam. internodia 27 (

~

40) cm longa, vetustate tangerina leviter fractifl-

exa parietibus 6mm crassis, medullis spongiosis

totis, discretis; nodi culmorum aliquantum die-

vati et vaginarum annulos subereos elevatos for-

mantes; rami graciles densi; folia parva decidua

et nova primumcrescentia in aprile; vaginae cul-

morum coriaceae oblongae pallide vittatae, su-

perne margine dense ciliatae; ligulae c. 1

2mm altae; auricullae; laminae erectae lanceola-

tae basi oribus subaequilatae inarticulatae per-

sistentes.

35m
1.52cm; 27cm 40cm;

6mm;

1

1: 2: 3: 4:

Fig. 1 Tharmwcalamus tengchongensis

Hsueh et Hui

1 Rhizome; 2 Culm and branch and leaves;

3 Culm sheath; 4: Culm wall and pith

'"

* 1999 35(1) 4346
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4

l2mm

""

Yunnan): Tengchong) Danzha), alt.) 2530m,

1993 4 15 Apr. 15. 1993) Zhangwei) Wu Yianping)

Hui Chammao) 93353 Typus, in SWFC); Yunlong)

(Caojing), alt. ) 29003100m 1993 11 25 nov. 25. 1993),

(Rue Jianong) 9302

2

2

Dendrocalamus pachycladus Hsueh D. Z. Li et Hui, sp. nov.

Species D, semi$candenti Hsueh et D. Z.

Li affinis sed laminis vaginarutn reflexis, au-

riculis vaginarum undulatis setosis valde effec-

tis; ligulis vaginarum altioribus dense setosis;

lemmatibus et paleis in margine apicali ciliatis

differt.

Rhizomata sympodialia; culmi scandentes,

58m alti, internodia 20 ~ 30cm longa gla-

bravel juventute leviter pilosa; nodi leviter dis-

tenti annulis tomentosis nodi vaginarum et

culmorum leviter elevati. Rami numerosi in

quoque nodo unus tantum crassissimus idetm

ac culmus, scandens. Auriculae vaginarum un-

dulatae, margine setis densis 6 10mm longis

obtectae; ligulae vaginarum 23mm altae ore

setis densis 1 ~ 2 ( 5 ) mm longis obtectae, intus

dense tomentosae; laminae vaginarum reflexae,

basi contractae oribus vaginarum angustiores

quam ora, intra dense tomentosae. Folia in quo-

que ramunculo 5 8 vaginae foliorum et ores

glabrae ligulae foliorum c. 1mm altae; laminae

2030cm longe, 3~5cm latae, basi subtus pilosae; nervis secundariis utinque 810
nervillis Iransversis obscuris; petioli 5mm longi.

Rami floriferi aphylli magni; spiculae numerosae in capitulum grande dispositae in
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1 2:

Fig. 2 Dendrocalamus pachycladus

Hsueh et D. Z. Li

1: Culm sheath; 2 Branch and leaves



quoque nodo; capitula 23cm diam. basi aliquot bracteis magnis glabris instructum;

spiculae 8~10mm longae, 4-florae, apice obtusae; glumae 12 dorso 1-carinata, cari-

nis breviter erecta setiferis; lemmata in margine apicali dense ciliatae; paleae membra-

naceac ovatae, in margine apicali ciliatae; lodiculae obsoletae; stamina 6 filamentis

liberis; ovarium longe ovatum, stylis longioribus pilosis; stigma unicum plumosum.

58m 2()30cm

610mm 23mm 1
5mm

58 2030cm 35cm
Imm; 5mm; 810

10 23cm
810mm 4 12

1

6

D. semiscandem)

,

(Yunnan) (Shuangjiang) (Dawen) (Qianxinhe) ,

(alt. ) 900m, 1990 4 9 9th. Apr. 1990) Pu Wenhua)

(Hui Chaomao) 90406 Typus. in SWFC); Lushui) Caijiaba),

alt.) 1500m, Xuejiru), Jing Guangyin) 89016

Laimao), alt.) 950m, 1989 5 21 21th May 1989),

(Wang Yishong)
,

Hui Chaomao) 89036 Nanbahe),

(alt. ) 1000m, Hui Chaomao) 89035 Xingping) Shui-

tang) , alt.) 1100m, 1985 12 10 lOth, Dec. 1985), Li

Dezhu) 853050

""

3

3

Yushania puderuta Hsueh et Hui, sp. nov.

Speries Y. niaculatae Yi affinis, sed internodiis brevioribus, tomenta superne den-

sissima primo abtegentibus, farctis; vaginis culmorum internodio paulo longioribus,

laminis foliorum parvis, nervillis transversis manifeatis differt.

Rhizomata sympodialia, c. 50cm longa; oulmi 3~4m alti. 1 1. 3cm diam internodia

20~25cm longa farcta, primo cano-tomentosa supeme pi lis densissimis obtecta, striis longitudi-

nalibus manifestis; nodi vaginarum elevali et ei culmorum planiores; rami numerosi graciles. Va-
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ginae culmorum persistentes coriaceae, intemodio

paulo longiores dors parce setosae unquam

maculis densis fuliginsosis instractae, ciliis obso-

letis humeris oralibus leviter altis atque setis

aliquot c. 10mm longis obtectis nervis longi-

tudinalibus manifestis nervillis transversis

obscuris; auriculae vaginarum nuUae; ligulae

vaginarum c. 2mm altae truncatae; laminae

vaginarum lineari-lanceolatae » reflexae. Folia

in quoque ramunculos 2~4; vaginae folior-um

glabrae, oralibus humeris setosae; liqulae fo-

liorum c. 1mm altae, ore breviter ciliato;

laminae 5 8cm longae, 5 8mm lataae,

nervis secundariis utinque 2 ( 3 ) nervillis

transversis manifestis.

50cm

34m l1.3cm 2025cm

10mm

lmm 58cm
58mm 2 (3)

Y. 7naculataYi),

(Yunnan) (Lanping) mount, near new town) ,

alt.) 2650m 1992 3 14 14th. March 1992), HeRu-
nyun) Hui Chaomao) 92007 Typus in SWFC);

(Xingshengqiao), alt.) 2530m 1992 3 13 13th. March 1992)

ZiShize) Hui Chaomao) 92003 Dayangchang)

ah.) 2700m, Duan Jiankun) HeRunyun) 92051

4

4

3

1 2: 3:

Fig. 3 Yu. puberuLa Hsueh et Hui

1: Culm and persistent sheath; 2 Culm sheath;

3: Rhizome and culm, branch and leaves

Yushania farcticaulis yi f. brevinoda Hsueh et H. R. Zhang, f. nov,

A rypo recedit maculis brunneis inaequabilibus in vaginis culmorum, foliis deciduis.

1823cm
Yunnan): Fugong) Zhumingling ) alt.)

2200m, 1992 4 4 4th. Apr. 1992), Zhang Haoran)
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(Hui Chaomao) 92037 Typus in SWFC)

4

1: 2: 3:

Fig. 4 Yushania farcticaulis yi f.

brevinoda Hsueh et H. R, Zhang

1: Culm and persistent sheath; 2 Culm

sheath; 3: Branch and leaves

5

1 2: 3:

Fig. 5 Yushania elenata yi f . pianmor

ensis Hsueh et R. Y. He

1 Culm and pensistent sheath; 2 Branch

and leaves; 3: Culm sheath

5

5

Yushania elevata yi f. pianmaensis Hsueh et R. Y, He. f. nov.

A rypo recedit foliis magnioribus ad 12 18cm longis.

1218cm
Yunnan): Lushui) Pianma), ah.) 2100m,

1988 12 6 6th Dec. 1988), Yang Changchun) Hui

Chaomao) 88111 Typus in SWFC)

New Species of Bamboo Subfamily From the

Nature Reserve of Gaoligong Mountains, China

HUI Chao-mao YANG Yu-ming DU Fan XUE Ji-ru

(Southeast forestry College Kunming 650224)

Abstract Three new species and two new formas from the nature reserve of Gaoli-
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gongshan are reported in this paper ThamnocaLamus tengchongensis Hsueh et Hui,

Dendrocalamus pachycladus Hsueh et D. Z. Li, Yushania, Y. elevata f. pianmaensis

Hsueh et R. Y. He, puberula Hsueh et Hui Y. farcticauLis yi f. brevinoda Hsueh et

H, R. Zhang.

Key words Gaoligong Mountains in China, Bamboo subfamily, New species
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( 650307)

1

Neosinoeatamus yunnanensis Hsueh et Hsueh f. sp. nov.

Ex affinitate N. affini (Rendle) Keng f. sed differt basibus laminarum vagina-

rum oribus vaginarum aequilatis, oribus vaginarum non setosis, laminibus vaginarum

erectus, muris culmorum crassioribus.

Culmi erecti, superne penduli , 8~ 12m alti, 47cm in diam. cavi, muris eorum

1. 5cm crassis, internodiis 40 50cm longis, juventute cinereo-albibus vel fusco-pubes-

centibus nodis culmorum planiusculis, infra nodos annulis fusco-tomentosis , ramis ad

nodos numerosis, principalibus 1. vaginae culmorum tarde caducae, coriaceae, dorso

dense fusco-strigosae, auriculis nuUis, ligulis 0. 2cm altis, serrulatis, laminis erectis,

triangularibus vel longe triangularibus, basibus larum apicibus vaginarum circa aequila-

tis. Folia in quoque ramulo 59 vaginis foliarum glabris, auriculis destitutis, ligulis,

0. 5mm altis, petiolis ad 1mm longis, laminibus foliarum 12~ 25cm longis, 1 2. 5cm

latis, base late cuneatis, nervis lateraibum 57-jugis, nervillis transversariis obscuris.

Spiculae in quque nodo inflorescentiarum 13 vel interdum numerosae glomeratae-

que 2cm longae, 0. 7cm latae, aliquantum patentes in statu mature, flavo-virentes vel

leviter lilacinae, flosculis 58 rhachillis spicularum articulis, in maturitute flosculis

connexis. Flosculae nunquam deciduae, glumis 1 2 flavis coriaceis, lemmatibus late

ovatis, 1. 4cm longis, 1. 1cm latis, nervis 14 16-jugis, apice mucronatis, paleis angus-

tis, 2-carinatis, pilosis ad carinas, 57-nervibus, lodiculis 2~3 , limpidis, ciliatis; An-

therae flavae, 6mm longae, filamentis 1mm vel raro 10mm longis; Ovarium pyriforme,

dense pilosum; stigmata 23 plumosa. Fructus non inventus.

Yunnan( Tengchong( alt. 1720m, 1990-03-01 Xue Jia-rong (
9013 (Typus SWFC) ibid, Wan Guo-li ( 9024 (SWFC)

[N. affims (Rendle) Keng f. ]

* 1991 29(3) 274275

• 203 •



1

1 2 3 4: 5: 6: 7: 8 9: 10 11:

12:

'

Fig. 1 Neosinocalamus yunnanensis

1 Inner side of culm sheath; 2 Abaxial side of culm sheath; 3: Leaf branch; 4: Flowers branch; 5 Spikelet;

6 Glume; 7 Lemma; 8 Lodiculc; 9: Palca; 10 Pistil; 11: Stamen; 12 A part of culm

A New Species of Bambusoideae from Yunnan

XUE Jia-rong

(Department of Forest Botany, Southwest Forestry College. Kunming. Yunnan 650307)

Abstract A new species of the genus Neo:> ihoca la?nu s Keng f. N. yunnanensis ^ is

described in this paper.

Key words Neosiuocalamus , N. yuymaiiensis ^ Yunnan
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1 2

3

(1 650204)

(2 . 650224)

(3 . 510650)

1

Gaoligongshania D. Z. Li, Hsueh et N. H. Xia, gen nov. (Tribus Bambuseae

Nees. Subtribus Arundinariinae Bentham)

Plantae fruticosae, aliquando epiphyticae ad abores; Rhizomata breviorcolliter

pachymorpha. Culmi unicaespitosi, intemodiis teretibus, ramis singularibus diametro

culmo subaequicrassis. Culmorum vaginae persistentes, coriaceae, auriculis magnis fal-

catis, ligulis brevioribus, laminis patentibus. Foliorum auriculae falcatae, laminis mag-

nis, lanceolatis usque late lanceolatis. Inflorescentiiae paniculatae, terminales » magnae

ad 40cm longae, semelauctantes. Spiculae pedicullatae, lineares, 2 4cm longae,

0. 20. 3cm latae, laxe 49 forae, floribus summis steribus, rachillarum intemodiis

floribus duplo brevioribus, partim expositis, glumis vacuis 2 lemmatibus lanceolatis,

paleis eo aequilongis, breviter bicuspidates, lodiculis 3 apicibus ciliatis, staminibus 3
stylo 1 brevissimo, stigmatibus 3, plumosis. Fructus maturi incogniti.

Genus novum Indocalamo Nakai affine, sed rhizomatibus breviorcolliter pachymor-

phibus, culmis unicaespitosis, inflorescentiis magnis, spiculis linearibus, stigmatibus 3

differt.

Typus nominis generis: Arundinaria megathyrsa Hand. -Mazz.

Species unica, in Provincia Yunnanica, austro-oceidentali Sinica indigena.

40cm

24cm 0. 20.3cm 49 1

1/2 2
2 2 3 3

3

* 1995 . 33(6):597601
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8

0.5cm

1

1 2: 3: 4 5: 6: 7: 8: 9
10 11:

Fig. 1 Gaoligongshania megathyrsa

1 Rhizome; 2 Portion of a branchlet 3: Portion of a inflorescence; 4: Culm-sheath; 5 Culm with branching;

6 Lower glume; 7 Upper glume; 8 Lemma 9 Palea; 10 Lodicules; 11: Pistil

Undoccdamm)

3

1
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(Subtrb Arundinarinae)

3

Omsgt^ea Clayton et al. 1986)

77iamrzoazZam"5 complex) (
Keng (1982) Sode rst rom Ellis (1987)

mamnocalamnsh (Fargesm) ( IW/iam'a

Soderstrom Ellis (1988) fargesoid)

(AruTidinaria) (
An/r2c/z>2ar/a/u>"5"fa

(Campbell 1991) 13
YMsAuma umramosa

(Mcmodcidus)

(Subtrib Bambusinae)

——
16002200m

1000m (
2000m) -

500m

-

Gaoligongshania megathyrsa ( Hand, -Mazz) D. Z. Li, Hsueh et N. H. Xia. comb.

nov. Arundinaria megathyrsa Hand. -Mazz. Symb. Sin. 7: 1270. 1936 C. Y.

Wu, Index Fl. Yunnanensis 2 2131. 1984. Lndocalainus megathyrsa (Hand.

-

Mazz. ) C. S. Chao &. C. D. Chu in J. Nanjing Technol. Coll, Forest. Prod.

1981(3) 44. 1981. Yushania jnegathyrsa ( Hand. -Mazz. ) Wen in J. Bamboo

Res. 6(3) 34. 1987. Monocladus megathysa ( Hand. -Mazz. ) Yi in J. Bamboo

Res. 12 (2) 54. 1993 CMonucaladus'). Monocladus. inacrophyllus Hsueh C.
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M. Hui H. Li, Fl. Dulongjiang Region 366, 1993. nom. nud.

Yunnan bor. -occid. (;i Prope fines Tibeto (Sin. ) -Birmanicas convalle

fluvii Dulongjiang (Irravadi orient, super.) ( in

pluvii silva frondoda subtropica faucium Naiwanglong (
27°53'N, alt. 2150m, 1916-07-05, Handel-Mazzetti 9343 (holotype, WU; isotype,

W) the same locality (Maku, Moqiewang, Meiliwang 2^Mabidang ) (
alt. 1600~ 1030m, in evergreen broadleaved fordests, 1990-12 to

1991-04, Dulongjiang Expedition ( 1105 1963, 1779, 3756

4307 (KUN); the same locality, 1994-10-20, Jia-r, Xue (Hsueh f. ) 8>- Y. M. Yang

( s. n. ( SWFC with flower and rhizome) Lushui(
Pianma to Wuzhong( alt. 2200m, 1981-09-27 T. L. Zhang (
7407 (SWFC); Pianma( alt, 2050m, 1988-12-10, C. M. Hui (
88103 (SWFC, with rhizome) same locality( Gaoligong Shan Expedition (C.

M. Hui et al. ) 9019 (SWFC, with rhizome); 1978-05-04, collector unknown 010

(SWFC, with rhizome).
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Gaoligongshania , a New Bamboo Genus from Yunnan, China

LI De-zhui XUE Ji-ru' XIA Nian-he'

(1 Kunming Institute of Botany, Academia Sinica. Kunming 650204)

(2 South-western Forestry College, Kunming 650224)

(3 South China Institute of Botany. Academia Sinica, Guangzhou 510650)

Abstract A new bamboo genus, Gaoligongshania D. Z. Li, Hsueh et N. H. Xia
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is described here to accommodate Arundinaria megathyrsa Hand. -Mazz. from North-

west Yunnan, China after comprehensive collection and study of the species. The new

genus is certainly a member of the subtribe Arundinarinae Bentham in the sense of Clay-

ton &- Renvoize (1986) and Soderstrom Ellis (1987) and may be a link between In-

docalamus and the Thamnocalamus complex (the so-called alpine bamboos). Its inflo-

rescence is determinate (semelauctant) with normal grass spikelets, large and conspicu-

ously auricled leaves and single branch complements which are as thick as culms. Gaoli-

gongshania is related to Indocalamus but has sympodial rhizomes, clustered culms,

very large inflorescences, linear spikelets and three stigmas. It is sometimes epiphytic

in habit. It also shows affinity with the Thamnocalamus complex with the same inflo-

rescence and rhizome types. The complex, however, is one of the most difficult groups

in defining bamboo genera and was considered as an independent subtribe (Keng 1982)

or has even been put into the genus Arundinaria in the broadest sense (Soderstrom and

Ellis 1988). Even then, Gaoligongshania can still be considered distinct because of its

branch pattern and unusual inflorescence and spikelets. Although Gaoligongshania is

superficially similar to Monocladus Chia et al. in its vegetative state, it belongs to a dif-

ferent subtribe, and its reproductive state is very different from Monocladus, In that ge-

nus, the inflorescence is indeterminate (iterauctant) and is composed of pseudospikelets

with 6 stamens and conspicuous ovary appendages.

Key words Gaoligongshania D. Z. Li, Hsueh et N. H. Xia Bambusoideae
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1

2 2 2

(1 678100)

(2 650224)

13 46

. .
1

98°34'98°50' 24°56'

25°09' '
123 900hm2 92 370hm2 74.4%; 3926hm2 3.2%

3916. 7m, 1090m 2826. 7m

1100m

3500m

2

A

13 46

* 1999 18(2) :6773
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2. 1 Bam&MSfl Retz.

)

(1) Maipiu( a lapidea McClure en Lingnaa

Sci. Joura 10 (4): 531. 1940 850 I100m

(2) multiplex (Lour. ) Reausch.

""
2.2 {Cephalostachyum Munro)

(3) Maibao( C. fuchsianum

Gamble in Ann. Roy. Bot. Gard. Calc. 7. 1986 Hsueh in Bamb. Res. 2 (2) 44.

1983 12002000m

1400 L700m

(4) C. scan-

dens Hsueh et Hui in Acta Phytotax. Sin. 35 (6) 562565 1997

120cm

2150m

2.3 [Chimonobambusa Makino)

(5) Ch. armata (Gamble) Hsueh et Yi in

Jora Bamb. Res. 2 (1). 1983 15002000m

(6) Ij Ch, yunnanensis Hsueh et W. P. Zhang in Journ.

Bamb. Res. 7 (1) f. 3. 1988

2. 4 ( Chimonocalamus Hsueh et Yi)

(7) CA. montanus Hsueh et Yi in Acta. Bot. Yunnan. 1(2) 2(1)
1979 1740m

(8) Oi. fimbriatus Hsueh et Yi in Acta. Bot. Yunnan. 1(2) 2(1)
1979

1500 I800m

2. 5 [Dendrocalamus Ness)

(9) D. fugongensis Hsueh et D. Z. Li in Journ.

Bamb. Res. 7 (4): 9. 1978 12001800m

(10) Maibo(
D. giganteus Munro in Tran. Linn. Soc. 26 150. 1868

(11) D.
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pachydadus D. Z. Li in For. Sci. China. 1999 (1) 1500m;

950m 1000m

(12) D. parishii Munro in Trans. Linn. So. 26 149. 1868

1300m

(13) D. tibeticus Hsue et Yi^

2. 6 Franch)

(14)

Fargesia acutiuntracta Yi in Journ. Bamb. Res. 7 (3). 1988

2600m

(15) Fargesia albo-cerea Hsueh et Yi in Journ. Bamb. Res. 7 (2).

1988 F. papyrifera)

(16) F. aurita Hsueh et Hui in Bull. Bot. Res.

18 (3). 1998 2650m

(17) F. communis Yi in Journ. Bamb. Res. 7(2).

1988 24002500m

(18) F. contracta Yi in Journ. Bamb. Res. 7(2).

1988 20003000m

(19) F. contracta f. evacuata Yi in Journ. Bomb. Res. 7 (2), 2200m

(20) F. contracta van f. fugongensis Hsueh et J.

K. Duan in Bull. Bot. Res. 18 (3). 1998 28003000m

(21)

F. edulis Hsueh et Yi in Journ. Bamb. Res. 7 (2). 1988

19002800m

(22) F. lushuiensis Hsueh et Yi in Journ. Bamb.

Res. 7 (2). 1988 2000m; 1780m

(23) F. nujiangensis Hsueh et Hui in

Bull. Bot. Res. 18 (3). 1998 28003200m

2400m 2600m;

2780m

(24) F. nujiangensis f. hirtinoda Hsueh et J. S.

Wang in bull. Bot. Res. 18(3). 1998 ' 2100m

(25) F. orbiculata Yi in Journ. Bamb. Res.

7 (2). 1988 3150m

(26) F. pachyclada Hsueh et Hui in Bull. Bot. Res. 18 (3). 1998

10 2800m

(27) F. paUens Hsueh et Hui in
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Bull. Bot. Res. 18 (3). 1998 2000m

(28) F. papyrifera Yi Journ. Bamb. Res. 7 (2).

1988 27503600m

(29) F. stricta Hsueh et Hui in Bull. Bot. Res.

1893 22002300m

(30) F. solida Yi in Journ. Bamb. Res. 7 (2). 1988

23002500m

(31) F. yunnanemis Hsueh

et Yi in Bull. Bot. Res. 5 (4). 1985

2.7 {Gaoligongshania D. Z. Li, Hsueh et N. H. Xia)

(32) G.

megathyrsa (Hand. -Mzt) D. Z. Li Hsueh et N. H. Xia in Acta Bot. Yunnan.

1995 2150m; , 2000m;

1900m

2. 8 [Neosinocalamus Keng f.

)

(33) N. affinis (Rendle) Keng f. in Journ. Bamb. Res.

2 (2). 13. 1983, Sinocalamusa. (Rendle) McClure 1900m

(34) N. yunnanemis Hsueh f. in Acta Phytotax. Sin. 1997

1700m

2.9 JP/i:vZZosfac/i:ys Sieb. et Zucc.

)

(35) Ph. deco-

ra McClure in Journ. Arnold. Abor. 37 182. 1956

(36) Mai huanglan( Ph. mgra Munro in Trans.

Linn. Soc. 26 38. 1868

(37) Ph.

nigra van henonis (Mitf. ) Stapf ex Rendle

18002000m

2. 10 P&/(?6ZasfMs Nakai)

(38) PI. uleosus Wen in Journ. Bamb. Res. 1986

1650m

2. 11 (Racemobamhos Holttum)

(39) R. prainii (Gamble) Keng f. et Wen in
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Journ. Bamb. Res. 5 (2) 13 '
1600m

2.12 [Thamnocalamus Munro)

(40) Th. tengchongensis Hsueh et Hui in For. Sci, China,

1999( 2530m; 29003100m

2. 13 [Yushania Keng f.

)

(41)

y. levigata Yi in Journ, Bamb. Res. 5 (1) 1986

21603000m

(42) glan-

dulosa Hsueh et Yi Journ. Bamb. Res. (51) 19002400m

(43) Y. elevata f. pianmaensis Hsueh et R. Y.

He 2100m

(44) falcatiaurita Hsueh et Yi in Journ. Bamb. Res. 5 (1). 1985

1710m

(45) vigens Yi in Journ. Bamb. Res. 5 (1).

1986

(46) y. poLytricha Hsueh et Yi„

3

3.1

13 46

10

-
1/3

3.2
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10 1)

1

jj^ lL|H (Gcio igOTigshciTiici )

(

Th ci //7noca lufTius)

( Chimonocalamus )

mti^^ ( T^^ircrp'ii/i )

(Yushania )

(
me!Mustus

(Dendrocalamus)

(Bambusa)

(

Neosinocalamus)

(

Neomicrocalamus )

( Cephalostachyum )

(Phyllostachys)

( Chimonobambusa )

3.3

13 46

.. 50

20 20 6

3.4

1

120cm
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iSchizostachyum)

3

——
16002200m

1000m -
500m-

4

4.1

4.2

50cm) 20 90

1998 6
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1999

4.3

""

. 1997. . 35(6). 1992. . . 30(2). 1998. . 18(3). 1996. .. 1995. .. . 1996. 9(1).. 1987. . 7(2)

A Study of Bamboo Resources and its

Protection and Development Countermersures

in the Gaoligong Mountains Nature Reserve, China

DU Xiao-hong' HUI Chao-mao' XUE Jia-rong' YANG Yu-ming

(1 The Station of Aerial Forest Protection of Baoshaa Yunnan 678100)

(2 Southwest Forestry University. Kunming. 650224 China)

Abstracts A systematical discussion and analysis has been made on bamboo germ-

plasm resources and floristic geographical traits of 46 species belonged to 13 genera dis-
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tributed in the Gaoligong Mountains Nature Reserve of the western Yunnan, China. It

is advised that reasonable protection of natural bamboo forest and ecological environ-

ment be a primary task, and ex. situ, protection of rare and endangered bamboo species

be an urgent priority, and scientific and rational utilization be an auxiliary measure.

Key words Gaoligong Mountains Nature Reserve, Bamboo , Floristic elements,

Protection and development measure
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Aralia lihengliana J. Wen, L. Deng&X. Shi

,

a New Species of Araliaceae from China*

WEN Juni DENG Li-lan^ SHI Xiao-chun^

(1 Department of Botany. Field Museum of Natural History, 1400 S. Lake Shore Dr. , Chicago, IL

60605, U. S. A.

)

(2 Department of Forestry, Southwest Forestry College, Kunming , Yunnan, China.

)

(3 Gaoligong Mountains National Nature Reserve Bureau , Baoshan . Yunnan, China.

)

Abstract Aralia lihengliana J. Wen, L. Deng &- X. Shi is Described from southwestern China.

It is a member of Aralia sect. Pentapanax (Seem. ) J. Wen and an apparent close relative of the Hi-

malayan A. gigantean J. Wen. Both species have sparsely serrate leaflet margins and racemose inflo-

rescence units, but the new taxon is unique in the genus in bearing 3 4 or rarely 5-locular ovaries

whereas other species of Aralia mostly have 5-locular ovaries.

Key words Aralia, Aralia lihengliana , Aralia sect Pentapanax, Araliaceae, China

A recent pedition to Gaoligong Mountains and nearby regions, and further exami-

nation of specimens collected in Yunnan province of southwestern Chian, have led to

the discovery of a new species belonging to Aralia L. sect. Pentapanax ( Seem. ) J.

Wen, bringing the total number in the section. The new taxon described here appears

to be closely related to A. gigantean J. Wen from the eastern Himalayan region (Bhu-

tan, Nepal, eastern India, and Tibet). Earlier collections were previously misidenti-

fied as Pentapanax racemosus Seem. ( = Aralia gigantea HOC et al. 1978 FENG et

al. 1979 , SHANG 1985) , which share several characters with our new species, inclu-

ding sparsely serrate leaflet margin and racemose inflorescence units. Our new taxon

differs, however , by its 34 rarely 5- (vs. 5 ) locular ovaries, styles that are connate

to the middle point (vs. disenct) , bracteoles that are lanceolate (vs. triangula) and

smaller (0. 71. 2 vs. 1 1.8mm long at anthes) , and ovoid-globose (vs. globose)

fruits. Most species of Aralia have ovaries with 5 ( rarely ranging to 12) locules

(WEN 1993). Our new species thus unique in having the lowest number of locules in

the genus.

Aralia lihengliana J. Wen, L. Deng 8-- X. Shi, sp. nov. Frutex epipytica. Fo-

lia(3 )5( ~7) foliolata, glabra; foliola chartaceous ovata, (9~21)cmX(5~13)cm,

apice acuta vel acuminata, bastrotundata vel subcordata, raro cuneata, margine remot-

serrata. Inflorescentia terminalis, leviter pilosa; flores racemosi , pedicellis 1 1. 5

* 2002 ADANSONIA,24(2) :217220
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longis bracteola lanceolata, 0. 7~1. 2mm longis; ovarium 3~4 raro 5 loculare. Fruc-

tus eliploidea, (3~4)mmX (2. 2~3)mm, stylis comnatis usque ad medium.

Typus. Ven et al. 6515, China, Yunnan Prov. Tengcong Xian, Jaitou Xiang,

Datang Village, near the source of Lunshuihe, at the border between the Gaoligongs-

han National Nature Preserve and orivare forests, riverside moist area in evergreen for-

est, epiphytic on a Litsea tree, 2300m, 24 June 2002 fr. (holo- F! ; iso- KUN!
PE SWFC!).

Epiphytic mrubs. Branches with conspicuous elliptic lenticeis. Leaves exstipuate,

(25~ 55) cm X ( 16 ~ 32) cm, with ( 3 ~) 5 ( 7) leaflets, petioles glabrous, 9 17cm

long; leaflets chartaceous, ovate, (9~21)cmX (5 13)cm, apex acute to acuminate,

base rounded to subcordate to rarely acute, margins sparsely serrate, lateral veins8
10 pairs, conspicuous on both sides, blades glabrous on both surfaces; petiolules gla-

brous, those of the two lower leaflets of the pinna with an inconspicuous articulation

below the leaflet blade, those of the lateral leaflets 0. 1 1. 5cm long, those of the ter-

minal leaflets 3. 57cm long. Inflorescences terminal at the branch apex, pilose, pri-

mary branches 1016 with a main axis 615cm long; scales of the reproductive buds

shiny brown, narrowly triangular, (1. 52. 2)cmX (0. 8) cm; primary branches 18

~35cm long, with 1530 secondary branches; secondary branches 4~7cm long, rac-

emosely arranged on primary branches, secondary bracts lanceolate, 23. 5mm long.

Flowers in a raceme, each secondary inflorescence branch bearing 1530 white flow-

ers, pedicels pilose, 11. 5mm long at anthesis, bracteoles lanceolate, 0. 71. 2mm
long at anthesis. Sepals triangular, 0. 25 0. 3mm long. Petals ovate, 1 1. 3mm
long. Stamens 5, 1. 5~1. 8mm long. Ovary 3 (or sometimes 4 to rarely 5~) loc-

ular, base of the style enlarged, forming a conical stylopodium- like structure; styles

divided to the midpoint. Fruits ovoid-globose, (34)mmX (2. 23)mm with re-

curved persistent styles. Fig. 1.

Etymology. The species epithet honors Professor Li Heng at Kunming Institute of

Botany, The Chinese Academy of Sciences, who is a leading authority of the Gaoli-

gongshan flora and who has been an inspiration to many young botanists.

Phenology. Flowering in late May and June; fruiting in June.

Distribution. Western, southwestern to southern Yunnan, China.

Ecology. In evergreen to warm temperate forests; 17002650m.

PARATYPES. CHINA. Yunnan Prov. Peng & Ba/ 990, Jingdong, Man Wan,

Xingchun, 2080m, 4 July 1993, fl. (KUN); Wu 9135, Jingdong, Xiao-huang-chao-

ba 2500m, 13 May 1963, fl. (KUN, 2 sheets) China-Soviet Union Exped. Team

1565, Jingping Xian, Yunping Xiang, Yanshijiao, 17 May 1956, bud (KUN, PE);

Luchun Exped. Team 804, Luchun, at the border of Luchun and Yuanyang, 1700
1800m, 13 May 1974, fl. (KUN, 2 sheets); Yu 16326, Shunning, Wenkuankai,
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Fig. 1 Aralia lihengliana J, Wen. L. Deng X. Shi

A: Branch with a leaf; B: Flowering branch; C: Close-up of leaflet margin; D: Close-up of in orescence branch;

E: Open flower after shedding of corolla; G: Fruit with 3 persistent styles

2100m, in forest, 17 June 1938 (KUN, 2 sheets, PE 2 sheets); Yu 16375, Shun-

ning, Huaiyaopu, 2100m, 19 June 1938, fl. (KUN, 3 sheets, PE, 2 sheets) Wen

et al. 6519 , Tergong Xian, Jaitou Xiang, Datang Village, Shijiapingzhi, 2000m, in

riverside evergreen forest , epiphytic on a Lithocarpus tree 24 June 2002, fl. (F
KUN, SWFC) Northwest Yunnan Yangtze River Exped. Team 4221 , Yangbi Xian

2500m, 2 June 1963, fl. (KUN, 2 sheets); 1985, Sino-Amer. Bot. Exped. 589 W
side of Diancang Shan mountain range , vicinity of Dajiuping, broad-leaved evergreen fa-

gaceous forest, 2500~2600m, 25°50'N, 99°59'E tree 10m tall, fl. Greenish white,

in fl. costered at branch apex, 30 June 1984 ( BM, MO, 2 sheets ) Yu 16894

Zhengkang (Chengkang), Hsiaoaifang, 2550m, in forest, 22 July 1938, fl. (KUN 2

sheets, PE, 2 sheets).
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6 Rhododendran araiophyllum 2000•3400
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13
-V- XfU 4J, Pit)

Rhododendron calostrotum 3400-4600

14 Rhododendron calvescens 2600--4200

15 Rhododendron callimorphum 3100--4000

15 l-C ?H 1 1-L I\tXOClOCl f^Tld fOTl CCLLLtTYlOKpnUTYlTyt 3000 iSfl *t; 1 T5f
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115 Rhododendron simsii 1000--2600

116 Rhododendron sinogrande 2500—-3600

117 Rhododendron sinonuttallii 1200--2800

118 Rhododendron sperabile 2600--3050
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The Conserving Tactics and Rational Use of Rhododendron

Resources in the Gaoligong Mountains

ZHAO Xiao-dong SHI Xiao-chun

(The Gaoligong Mountains Nature Reserve Administrative Bureau . Baoshan . Yunnan 678000)

Abstract The gaoligong Mountains is characterized by rich Ericaceae species in

China. About 800900 species of Rhododendron plants appear in the world, about 650

species in China. In the Gaoligong Mountains there are 140 species (including 41 endem-

ic species) of Rhododendron , which is the largest generun of seed plants in the Gaoli-

gong Mountains. The Gaoligong Mountains has been recognized as the diversity center

of Rhododendron plants. So, how to protect efficiently Rhododendron resources become

one of key issues of biodiversity conservation in the Gaoligong Mountains. In this pa-

per, we discuss the relationship between the conservation and rational use.

Key words Conservation, Gaoligong Mountains, Rational use. Rhododendron

plant resources

• 232



*

1

2

(1 650224)

(2 650031)

1

98°34'98°50' 24°55'26°09'

11 50

9km, 135km 123 900hm2 42 882hm2

38 646hm2 42 372hm2

3916. 7m
1090m 2826.7m 35°.

11

100m, 0.50.7T:

* 1994 14(1): 1321

• 233 •



1.1

1500m

1200mm 10"€ 780(rC

15002500m 1.33.5°C 10t:
33005300t

2500 3000m

l(rC 1600330(rC 12t: 22T:

5t:

3000m icrc 2(rc

8°C,

1.2

"" 2000

1200

iCyathea

spinulosa Wall. ) , (Mag-

nolia rostrata W. W. Smith. ) ,

Ulliciummacranthum A. C. Smith. ) ,

QMillettia pachyccirpa Benth. ) ,

1.3

2

• 234 •



2.1

[Pon'"a;co5 (S,chw) Wolf.],

15002600m

(Coptis teetoides Y. Cneng. ) ,

25003000m

LPinelUaternata (Thunb. ) Breit. ] ,

1900m

[_Panax japonicus var. major (Burk. ) C. Y. Wu et Feng, ex C. Chow,

et al],

20002500m

(Gastrodia elata Blume. ) ,

2500m

LEvodia rutaecarpa (Juss. ) Benth.],

1500m

(Fritillaria cirrhosa YX Don. ) ,

25003000m

50g 240 20%,

2.2

1200 21 1250

235



2. 2. 1

iThamnolia vermicidaris (Ach. ) Asahina. ] ,

3000m

(Lycopodium davatum L.

2000m

(Dioscorea zmgiberensis C H. Wright) ,

1000m

(Houttuynia cordata Thunb. )' 2600m

{Polygo7iwn paleaceum Wall. ) ,

18003400m

2. 2. 2

(Litseu eu a W. W. Smith. ) ,

18002400m

(Tetrastigma hypoglaucum Planch. )

(Clerodendron bungei Steud. ) ,

1800m (Hemero-

callisfulva L. ) ,

2.2.3

LToddalm cisiatica (L. ) Lam.],

G^^"rz'a"ti Wgescens Franch. ex Hemsl. ) ,

21O025OOm Carter /x^coa"' Nees. )

LTripterygium hypogUiucum ( Levi. ) Hutch. ],

(Cy chum

otophyllum Schneid. ) ,

[jOibotium

barometz (L. ) J. Smith.],

(30% 9002500m Po-

lygonum cuspidatum Sieb. et Zucc. )

(Mirahilisjalapa L. )

160O2O00m
• 236 •



(Tenmmdiu chebula Retz. ) ,'J^

3.5% 32%, 37%.

7001000m

2.3

iMagnolmbihba (R. et W. ) Cheng.],. {Magnolia officinalis Rend, et Wils. )

1%
0.07% 0.45%

8002000m

(Magnolia iostrata W. W. Smith. ) ,

(Eucommia ulmoides Oliv. )

20%

(^Aucklandia lappa r>ecne. )

0.3%3% 0.05% 18%

""
27043300m

iAmomumxnllosum Lour. )

1.3%3%

A(w"7"mcaA7mc/i"6^/z' Debx. )
20 60

12 600kg

• 237 •



2.4

2. 4. 1

50%( (Cyperus rotundus L. ) 72.3%

iPinelLia ternata (Thunb. ) Br.], 61. 7%;

{Musahasjoo Sieb et Zucc), 88. 7%; (Xommelina-
mums L. ) , 72.2% (Gy tenuna pentaphyllunO

52 •
^ Rbi Rb3 Rd. F2

[A77geZzca

sinensis (Oliv. ) Diels. ] (Ligustic waUichii Franc]x )

[_Astragalus manbrranaceus (Fisck )] (Paeonia lactiflora Pall. )

(Cephalot S fortu-

nei Hook, f. ) ,

2. 4.2

\_Murraya paniculata (L. ) Jacks.]

(Siegesbeckia glahrescens Makmo)
(Tripteryg2Mnu.nlfordii)

2.4.3

ISchisandm rubriflora (Fr. ) Rend. etWils. ]
lAcanthuPanax senticosus (Rupr. et Max-

im. ) Harms] [A. henryi (Oliv. ) Harms. ]

[2(s) 6(s)- liriodendrin ]
• 238 •



P""a:r/).s'e"c^gz'"5e"g Wall. )
(Pel

japonicum C. A. Mey. ) , 23.6% ^ III IV V
0.016% [P. japonicm van major (Burk. ) C. Y. Wu et

Feng. ExC. Chow. etal.]

iPsoraleacorylifolia L),

[Angelkasin S (Oliv. ) Diels]

LAstmgcdus 7nembr ceus (Fisch.

)

Bge.] 20 000

[Ganoderma lucidum (I^yss. ) Karst] (
LReh nia gluti a (Gaerta )

LiboscK],

3

3.1

3. 1. 1

3.1.2

3.1.3

• 239 •



3.1.4

3.2

3. 2.1

3. 2.2

.

240



3.2.3

AIDS)

100 AZT(
300

AZT "" ""

3. 2.4

" "

3.2.5

. 1987. . . 15149

• 241 •



. 1985. . . 71499

. 1985. . . 57343

. 1990. 1 .. 1989. . . 15 4 166

An Investigation Report on Medicinal Plants

in the Gaoligong Mountains Natural Reserve

SHI Tian-cai' XIONG Ru-tai'

( 1 Forestry Department, Southwest Forestry College, Kunming, 650224)

(2 Yunnan Art College. Kunming, 650031)

Abstract Several specific characteristics of the medicinal plant resources in the

middle of subtropical forest ecosystems in the Gaoligong Mountains National Natural

Reserve are revealed in this paper: diversification of medicinal species, stratification and

dispersion in the vertical distribution of medicinal plants. The authors also gave some

suggestions for the protection, development and utilization of the medicinal plants in

this area.

Key words Natural reserve, Medicinal plants, Investigation
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16 iPhoebe (Oliv. ) Gamble],

1500m

17 (Toona ciliata Roem. ) ,

1500m
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18 (Rhododendron sidphurem Franch. h
3000m

19 Coo;Z"5 cAz'werm's Franch. )

24003400m

20 Ga5m;t/z" eZato Blume. )

24002700m

21 (Terminalia myriocarpa Huerck et M. -A. ) ,' 1500m

3.4

22 Acer ?ar(;m^me Hand. -Mazz. )

23003000m

23 (^Stwartia pt roetiolatci W. C. Cheng),

19002500m

24 (Staphylea shweliemts I W. Smith),

2700m

25 Wiospyros forrestii Anth. )

15002100m

3.5

26 lActinudaphne forrestii (Allen) Kosterm]
,

10001900m

27 [Nyssa shwdiensis (W. W. Smith) Airy-Shaw]
,

16001850m

28 \^Neocinnamomum delavayi (Lec. ) H. Liou]
,

1500m

29 [Too"" m/croc"rp" (C. DC.) Harms],

' 15002200m

30 (Tajcus yunnanerisis Cheng et L. K. Fu)

20002500m

31 U^arakmeriu nitida (W. W. Smith) Law] ,

18002500m

32 (Caryci tcmkinemis Lecte.),

15002200m

33 \iHtwd(mdnm tibeticum (Anth. ) Rehd. ]
15002500m

34 Aga/^f^to/"c«' Craib),
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15001750m

35 QEdgeworthia gardneri Meissn. ) ,

20003000m

36 [Eriowlenu C posita (L. f. ) Van Tiegh. ] ,

15001600m

37 (Phalaemopsisvuilsonii Ro\h)

19002700m

3.6

38 Ullicmm macmnthum A. C. Smith),

18003000rn

39 R/ioc^oZefa/orrei 7 Chun exExell),

23002800m

40 ( Pistacia vueinmannifolia J. Poisson ex Fr. ) ,

10002700rn

41 CMichelia doltwpa Buch. -Ham. ) ,

16002400m

42 (MiUettia pachycarpa Benth. )

1600m

43 ( Hovenia acerba var. kiukiangensis Hu et Cheng),

1500 1800m

44 P^rocao;" c/eZamy Franch. )
15003000m

45 (Craibiodendron yunnanensis W. W. Smith) ,

22002550m

46 (CameUia yum emh Coh. -Stuart) ,

20002600m

4

4.1

4.2
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4.3

4.4

4.5

4.6

. 1987. .. 1987. . S. 1989. .. 1994. .
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The Rare and Precious Plants in the

Gaoligong Mountains Natural Reserve

YIN Wu-yuan

(Forestry Department , Southwest Forestry College Kunming, 650224)

Abstract The Gaoligong Mountains natural reserve is located in western Yunnan,

at latitude 24°56'26°09' north, longitude 98°34' 98°50' east. The total area is 1239

square kilometers. Because of the different kinds of climates, the resources of plants are

extremely rich in this area. There are many rare and precious plants there. These rare

and precious plants can be diveded into two categories he major protected plants at

national level (2 7, and 12 species are in Class One, Two and Three respectively)

The protected plants at provincial level (4 12 and 9 species are in Class One, wo

and Three respectively).

This paper also discusses the conception, present condition of the rare and precious

plants and the significance of their protection.

Key words Gaoligong Mountains, Reserve, Rare and precious plants, Protection
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*

( . 650204)

.
85 27 44 17

85

Q949.95

A

1009-7791 (2002) 01-0035-06

256 1208 4841

210 1086 4303 46 122 538

1984

1000 300

85 27 44 17

85

1 (Lycopodium clavatum)

1015g

2 {Lycopodium compLanatum)

* 2002 31 ( 1 ) 3540
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15g

3 (SelaginelLa tamariscina var. pulvinata)

10 L5g

10 I5g

(Selaginella tamariscina

4 (Equisetum debile )

""
}^

10 I5g

£. hiemale)

5 {Ophioglossurn vulgatum)

35g;
1015g

3 lOg

0. angusturn)

6 (Botrychium ternatum)

I015g 35g

7 (Lygodium japonica)
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2530g

8 ' (Nephrolepis cordifolia )

J^ 1015g

9 (Pteridium aquilinum var. latiusculum)

10 L5g

15g

1) 'J^

2)

10 #34)8 (Pteris cretica var. laeta)

lOg

P. lateta P. multifida P. emiformis,

11 4& (Pteris vittata) ^
pH7.08.5;
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15
30g

12 (Adiantum philippense)

^$^& 1530g

"" (Adiantum spp. )

(AleuntopterLsfarinosa),

13 (Cyrtomium fortunei)

310g
"" iyVood dia japomca)

(Dryopteris crassirhizoma ) ^ (Matteuccia struthiopteris )

14 (Lepisorus macrosphaerus)

I015g
I030g

15 (Pyrrosia lingua)

I015g
P. petiolosa).

(P. mollis) . R pekinensis)

16 (Drynaria fortunei)
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10 I5g

D. delavay" D. propingua)

17 (MarsiLea quadrifolia)

10 I5g

1. Lycopodiaceae

Lycopodium clavatrum

L. cornplanatum

2. Selaginellaceae

SeLaginelLa davidii

S. labordei hie

3. Equisetaceae

Equisetum debile

F. diffusum

4. Ophioglossaceae

Botrychium ternatum

Oph ioglossum vuLgatum

5. Osmundaceae

Osmumda japonica

6. Lygodiaceae

Lygodium japonicum

7. Gleicheniaceae

Dicranopteris dichotoma

a splendida

8. Hymenophyllaceae

Mecodium poLyanthos

9. Plagiogyriaceae

Plagiogyria media

10. Hypolepidaceae

Hypolepis punctata

11. Lindsaeaceae

Lindsaea cultrata

12. Davalliaceae

Araiostegia hookeri

Nephrolepis cord
i
folia

13. Pteridiaceae

Ptericli aquilinum

var. latiusculum
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Pteris aspericauLis

P. cretica var. laeta

P. fauriei

P. imignis

P. linearis

P. vittata

14. Sinopterkkceae

Aleurifopteris duclouxii

A duclouxii var. sulphurea

A. farinosa

A. mairei

A. rufa

A. subvillosa

Cheilanthes hancockii

Onychium contigum

O. lucidum

O. tenuifrons

PeLlaea nitidula

15. Adiantaceae

Adiantutn davidi

A. edgeothii

A. philippense

16. Aspleniaceae

AspLenium crinicaule

A. pekineme

A. trichomanes

A. varians

A. yunnanense

17. Athyriaceae

Athyrium dissitfoLium

Cystapteris pellucida

18. Thelypteridaceae



Cyclosorus acuminata

C. dentatus

tiypodematium crenaturn

Parathelypteris nipponica

19. Blechnaceae

Blechnurn orientale

Woodxixirdia japonica

W. unigemmata

20. Woodsiateae

Diacalpe christensenae

21. Cyatheaceae

Cyathea spinuLosa

22. Dryopteridaceae

Cyrtomium fortunei

C. mucicum

Dryopteris basissora

cochLeata

ivaLlichiana

D. fructuosa

D, jiurtaposita

D. sublacera

Polystchum tsus^siinense

§1 P. squarrosum

23. Polypodiaceae

Artliromeris lehmanni

A rnairei

CWys". zvrightii

Drynaria delavayi

D. fortunei

Lepisorus bicoLor

I^. contortus

t L, macrosphaerus

t Phymatopteris crenatopin-

nata

p. griffithiana

P. hastata

P. oxylota

Pyrrosia Lingua

P. mollis

P- petioLosa

24. Vittariaceae

Vittaria subrosa

25. Marsileaceae

Marsilea quadrifolia

26. Salviniaceae

Salvinia nutans

27. Azollaceae

Azolla vnbricata

. 2000. .. 1972. .

The medical study of wild ferns in Gaoligong Mountains

region , Yunnan Province

SHEN Li-xin

(Yunnan Academy of Forestry. Kunming 650204 . Yunnan China)

Abstract Through the farmer's interview and investigation of rural market in Gaol-

igong Mountains region, 85 species of medical fern plants have to be identified, which

belong to 24 families and 44 genera. The medical function of 17 major medical species of

ferns is introduced and a systematic list with 85 species of medical ferns is also given.

Key words Medical utilization, Fern, Gaoligong Mountains region
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—— '
( . 430072)

(Sugittaria tengt gemi" .
.

Sagittaria tengtsungensis H. Li, endemic to China, was first described and illus-

trated in 1986 (Li 1986). This is a rare aquatic monocot , presently known only from

Yunnan, China. Since the type specimen is sterile, the original description about sepals,

achenes and reproductive characters were uncertain and questionable (Chen 1989). Af-

ter examining all known specimens of this species preserved in various herbaria (PE

KUN, SYS, etc. ) and investigating its type locality ( Tengchong , Yunnan) , the pres-

ent authors propose a revised description for Sagittaria tengtsungensis as follows:

Perennial: submersed or emersed herb. Rhizomes 1cm long. Leaves basal, sub-

mersed or emersed, blades phyllodial or strap-shaped, (47)cmX(0. 1~0. 2) cm when

submersed, or ribbon-like to linear-lanceolate, (4~ll)cmX (0. 4 1. 6)cm apex acute

when emersed. Petioles 1032cm long, ca. 2mm in diameter, broadly sheathing at the

base. Bulbils numerous, globose, subtended by the sheath. Scapes simple, erect, with

24 3-flowered whorls, 25 60cm long. Bracts membranous or occasionally thick-

ened, connate at the base. Flowers unisexual: sepals 3 green, ovate, ( 5~ 7 ) mm X

(2. 5~3)mm with membranous margins, closely appressed to the receptacle at maturity

(Fig. 1: C E) Petals 3 white, 11. 5cm long. Pistillate flowers 1 3 at the lowest

whorl of the scape, subsessile or on 5mm long markedly thickened pedicels. Pistils nu-

merous , free, compressed. Staminate flowers with 1. 5~3cm long slender pedicels, sta-

mens numerous, filaments ca. 2mm long, linear or subulate, the oblong or ovate an-

thers the same length as or slightly shorter than filaments (Fig. 1: F). Achenes obo-

vate, laterally compressed with a slight flange following the outline of the seed cavity on

each side, winged, (3 4)mmX (2. 5 3) mm. Beak of achenes recurved, ca. 0. 4mm
long, vertically to obliquely inserted (Fig. 1: G).

Yunnan: Tengchong, Zizhi, alt. 2000m, S. G. Wu 00724 (type, KUN), Q. F.

* 1996 34(3):314317
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3cm

Fig. 1 Sagittaria tengtsungensis H. Li. (AG) and S. Potamogetifolia Merr (HI)
A: Habit; B: Bubils; C: Mature pistillate flowers; D: Dorsal bract; E: Sepal; F: Stamen

G: Achene; H: Leavers I Achene

Wang W070 (WH); Dara T. T, Yu 19 189 (PE); Ten Yuen valley, G. Forrest 8182

(photograph, SYS).

This species grows in paddy fields and marshes at an altitude of 2000m. Leaves may

be submersed or emersed depending on the water depth. he leaves of plants growing in

paddy fields without water are all ribbon-like to linear-lanceolate, but never sagittate,

and those of the plants growing in marshes with water to 20cm deep are submersed,

phylloidal to strap-shaped. A comparsion of the developmental variation of leaf-form be-

tween Sagittaria tengtsungensis and its closely related species S. potamogetifoLia

Merr, is shown in Fig. 2.

Among leaves with various forms in Sagittaria, the phyllodial leaves were consid-

ered primitive while sagittate leaves advanced ( Arber 1920). According to our study

on the developmental variation of leaf-forms and other morphological characters, we

support the view-point that S. tengtsungensis is probably intermediate between the two

subgenera, Subgen. Sagittaria and Subgen. Lophotocarpus of Sagittaria ( Chen
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Fig. 2 Developmental variation of leaf-form

A: Sagittaria tengtsungensis H. Li. a: Submersed B: Floating; C: Emersed. B: S. potamogetifolia Merr.

ab: Submersed or floating leaves of immatureplant cd: Emersed leaves of mature plant

1989).

Sagittaria tengtsungensis is closely related to another Chinese endemic species S.

potamogetifolia , a member of the subgenus Sagittaria (Chen 1992 1989 Li 1986).

The appressed sepals (Fig. 1: C) the non-sagittate leaves (Fig. 1: A) the size, shape

and insertion of the achene-beak (Fig. 1: G) , as well as the distribution (Fig, 3) of S.

tengtsungensis are quite different from those of S. potamogetifolia (Fig. 1: H I.

Fig. 3), All of these indicates that they are two distinct endemic species to China.

W) 100 IIP 120 I 120

Fig. 3 Distribution of Sagittaria tengtsungensis H. Li and S, potamogetifolia Merr.

"" showing the study site
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On Sagittaria Tengtsimgensis (Alismataceae)

a Species Endemic to China

WANG Qing-feng CHEN Jia-kuan

(Department of Botany. College of Life Sciences. Wuhan University. Wuhan 430072. China)

Abstract A revised description of Sagittaria tengtsungensis H. Li is proposed on

the basis of examing all specimens and investigating the type locality. The data from

morphological comparison and its distribution support the recognition of two endemic

species, S. tengtsungensis and S. potamogetifolia Merr. in China.

Key words Sagittaria tengtsungensis S. potamogetifolia
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1

2

(1 . 610075)

(2 . 100083)

. (Euonymus paravagam Z. M. Gu et

C. Y. Cheng)

Yunnan() Tengchong( ) alt. 8000m in forests, climbing on trees

April 21, 1984 Z. M. Gu ( 84 048 (Type PEM),

1 Euonymus paravagans Z. M. Gu et C. Y. Cheng

1: 2: 3: 4: 5:

* 1991 .11(3): 1921
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5)7.512(17)cm 2. 55cm
46

2mm 24 12. 2cm

35cm 3mm 4 7. 5mm
3mm 4

0. 5mm lmm 4

2 4 1.3cm

12 1)

2000m 1984 4 21 84048(
£. vagans Wall. .

2mm,

A New Species of Euonymus from Yunnan

Gu Zhe-ming Cheng Jing-rong

(1 Chengdu College of Traditional Chinese Medicine, Chengdu 610075)

(2 Beijing Medical University. Beijing 100083)

Abstract Species affinis E. vagatist Wall, ex Roxb. , sed foliis majoribus plerum-

que oblanceolatis vel anguste ellipticis, petiolis brevissimis vix 2mm longis, petalis

breve unguiculatis, capsula in sicco brunneo-purpurea differt.

Frutex scandens, radicellis adventitiis, ramulis junioribus laevigatis. Folia opposi-

ta, sempervirentia, chartacea, oblanceolata vel anguste elliptica raro lanceolata,

(5)7. 512(17)cni longa, 2. 55cm lata, apice breve acuminata usque acuminata basi

cuneata usque late cuneata, margine remote serrulata, nervis lateralibus 46 utrinque

prominentibus, nervulis paulo conspicuis, petiolis brevissimis vix 2mm longis. Dichasia

axillaris vet ramealia, 2~4-dichotoma , pedunculis 12. 2cm longis, pedicellis quadran-

gulatis, brevibus, centralibus 3~5mm longis ceteris vix 3mm longis. Flores albi , se-

palis semi-orbiculatis margine dense denticulatis, petalis rotundatis breve unguiculatis,

circ. 3mm diam. disco carnoso 4-lobato. Stamina 4 admarginem disci inserts, filamen-

tis brevibus circ. 0. 5mm longis, antheris 1mm longis. Ovarium in disco semi-immer

-

sum, 4-loculare, ovulis 2 in quoque loculo collateralibus pendulis. Stylus brevis. Capsu-

la depresso-globosa , leviter 4-lobata, circ. 1. 3cm diam. in sicco brunneo-purpurea,

plus minusque pallido-furfuracea. Semina arillis aurantiacis to inclusa.

Key words Euonymus paravagans Z. M. Gu et C. Y. Cheng, New species
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Sfre/7fo/ms «'mp"x)

( 650204)

(Streptopus simplest: IX Don. ) 4

•r-

82«=16 :r= 7, 2"=14

2?2= 4m+8sm+4st 2"= 8m+2sm 6st;

2«= 14= 4rn+10sm 2"= 14 = 7m+7srn

Roberstonian

centric fission and centric fusion) _7=8

x

=8 S. simplex) _2 = 7

r= 8 St centric fusion) x=l

Roberstonian

iStreptopus Michx. ) (Liliaceae) Polygonate-

ae), 10 Chenetal. 2002)

2" =16 24 32 48 54 ( Hong 1990 Plante 1995 Kapoor

1987) Hong 1990, Plante 1995, Kapoor 1987, Gu et al.

1998), r=8 Takahashi (1976) S. strep-

toides M= (x= 9, 6x= 54), 1998) S. ."'mp/e<:r

2^2= 32 (:r=8)
2^7=14 2«= 16

1989)

White 1973, King 1993)

Keith 1998)

1986) (Comohda)

•r= 9 Hum (1980) Zebrina Cymbispatha

S. .S7m 4

1

1
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1 S. simplex

Zm !^
A 3440 T. Zhang 141

B 3100 T. Zhang 151

C 3600 T. Zhang 161

D 3500 T. Zhang 171

4h 100%
=3: 1) 4t: 30min 70% lOmin,

6(rC IN^HCl 45%CH3COOH = l 1) 30s

Zeiss 100

Ikaros 1985) Stebbins

(197D

2

S.szm/^/e<:r 4

2n= U, =1 m
2 2n= 7m+7sm

2n=4m+10sm 0. 43 2B

5

m / = 1.70) sm / = 1. 78)

2r;=16 jr= 8, m
27z= 8m+ 2sm+6st

0.43 2B 2w= 4m+8sm+4st
0.56 3B

1 2

2 S. s/mp^jc 4

2n=:4m+8sm+4st 2n == 8ni+2sm+6st "Zrv= 7m+7sm 2« == 4ni+ lOsm

RL ratio PC RL ratio PC RL ratio PC RL ratio PC
1 9. 77 3, 00 St 9. 38 3. 22 St 13. 71 1. 26 m 13. 79 1. 14 m
1 9. 42 3. 15 St 8. 89 3. 00 St 12. 13 1. 70 m 12. 50 1. 27 m
2 8. 73 3. 17 St 8. 89 3. 5 St 8. 09 1. 25 m 7. 54 2. 15 sm
2 7. 16 4. 3 St 7. 65 3. 43 St 7. 87 1. 69 m 6. 99 2. 45 sm
3 7. 16 2. 72 sm 6. 91 2. 5 St 7. 19 2. 20 sm 6. 62 2. 27 sm
3 7. 16 2. 72 sm 6. 67 2. 38 St 6. 29 2. 11 sm 6. 43 1.91 sm
4 6. 28 2. 27 sm 6.42 1. 60 m 6. 29 2. 1 1 sm 6. 25 1. 83 sm
4 6. 28 2. 60 sm 6. 17 1. 27 m 5. 84 2. 71 sm 6. 25 2. 09 sm
5 5. 93 1. 83 sm 5. 68 2. 29 sm 6. 07 1. 70 m 6. 07 1. 75 sm
5 5. 24 2. 75 sm 5. 68 2, 29 sm 5. 62 1 . 78 sm 5. 88 1. 90 sm
6 4. 89 2. 11 sm 5. 43 1. 44 m 5. 62 1. 78 sm 5. 51 1. 31 m
6 4. 54 2. 25 sm 4. 94 1. 50 m 5. 39 2. 00 sm 5. 33 1. 64 ni

7 4. 54 1. 36 m 4. 44 1. 25 m 5. 17 1. 30 m 5. 88 2. 2 sm
4. 36 1. 50 m 4. 69 1. 375 m 4. 72 1. 33 m 4. 96 2. 25 sm

8 4. 53 1. 6 m 4. 20 1. 43 m
8 4. 01 1. 56 m 3. 95 1. 67 m

R1':= ratio

=

= / PC=
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1 S. 5zmpZe:r 4

A, A': 2"=14= 8m+6sm; B. B': 2"=14= 6m+8sm; C' C': 2"=16=

6m+6.sm+4st; D, D' 2"= 16= 6m+6sm+4st; = 5f^m

3

S. 5zmpZeT4 2"=16 x= 8)

St 2"= 14 r= 7) m

m 2 4

m
St St m
m t St

m S. 5m7/)Z^^r 2"=16
St m

1989)
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^=8 :^= 8

1= 7

1990)" "
( 1989)

Keith

1998) 4

S. 5fm/^Z6<:r:r = 7

•r= 8

2"=16) 3500m

2"= 14) 31003400m

•r= 7

^= 7 Strepto-

JT:?. jr= 8 r= 9 [Takahashi (1976) S. streptoides 2n= 54,:r=9 6x= 54] 3 r=7:r= 9

r=8 Swe^^^p^^

S&e/>fo/JM.s 3 2/7= 16 2rz= 32

2" 24 48 54, 2"=14 16 32

Streptopus
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Guihaia, 9(1) 6775

The New Basic Chromosome Number of Streptopus simplex

ZHANG Ting GU Zhi-jian

(The Kunming Institute of Botany, the Chinese Academy of Science, Kunming 650204, China)

Abstract Four populations of Streptopus si7nplex in Yunnan, China were investi-

gated cytologically. Chromosomal numbers of the Zhongdian and Xiao zhongdian popu-

lations that growing in spruce forest are 2n = 16 with :r = 8 that of the populations

growing in Alp shrub in Pianma and Gongshan are 2n= 14 with jr = 7. The karyotype

formulas are as follows 2n= 4m+8vSm+4st and 2w= 8m+2sm+6st for the Xiao zhong-

dian and Zhongdian populations respectively; 2n= 14=4m+10sm for the Gongshan and

2;?= 14 = 7m+ 7sm for the Pianma. The karyotyping analysis indicate that the occur-

rence of the basic chromosome number variation within the single species S. simplex

must involved Roberstonian fusion or centric fission. Considering that the basic chromo-

somal numbers of most species in S. simplex are=8 taking x=8 as the original num-

ber of the genus will be reasonable. The basic chromosome number x= l of S. simplex

is probably resulted by centric fusion of two st chromosomes of ancient S. simplex with

=8. populations with x= 7 are probably derived ones adapted to Alp shrub in north-

west Yunnan China.

Key words Streptopus simplex , Chromosome number variation, Roberstonian fu-

sion and centric fission

266



*

(
100871)

GIS DEM) .
15002000m

.
Q948

A

1005-0094 (2004) 01-0082-07

species richness)

( 1997)

Stevens 1992, Lieberman et al.

1996 Lomolino 2001, Brown 2001)

Whittaker

(1975) SantaCatalina

Ohsawa (1991 1995) 7

Kessle (2000) Acanthaceae)

(Araceae) Bromeliaceae) Cactaceae) Melastomata-

ceae)

3 inverse

hump-shaped curves) hump-shaped curves)
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(2000, 2001) 2002)

2002)

Lomolino 2001)

17

( 1998) 25

(hot spot) Myers etal. 2000)

2000)

3

1

24° 40' 28° 30' N
97°30'99°00'E

2000)

2000) 35 452 km2 ( 1)

( 1) 4000m

2000m -——

4294 201 1103

4187 193 1050 107 50 92 1)

Orchidaceae) 1999)

264 74

endemic species,

434 88 205 Ericace-

ae) 50
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1

I II III: IV

V VT: vn: VIII

2001)

2000)

1

193 50 2011

1050 92 103

4187 107 4294

31 2 333

3314 75 389

842 30 872

2000) ^31 Based on Flora of Gaoligong Mountains (Li ct al. 2000)

2

2.1
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2000)

DEM (digital elevation model)

DEM 1 1 000 000 DEM
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2.2
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2000)

/ /

2. 2.2
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2 600m

m

2. 2.3

3

2.2.4

Arrhenius 1921, MacArthur

et al. 1963, He et al. 1996)

(species density) (Qian 1998)

D S A
genus density) family density) SCTN
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Korner 2000)
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(Whittaker 1960)

2002)

hard boundary) (Colwell et al. 2000)

Grytnes 2002)

4

1) 3

15002000m

2)

3)

hard boundary)

Arrhenius 0. 1921. Species and area. Journal of Ecology, 9(1) 9599
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Pattern of species richness along an altitudinal gradient on

Gaoligong Mountains , Southwest China

WANG Zhi-heng CHEN An-ping PIAO Shi-long FANG Jing-yun

(Department of Ecology, College of Environmental Sciences, Center for Ecological Research 8^ Educa-

tion and Key Laboratory for Earth Surface Processes of the Ministry of Education, Peking University,

Beijing 100871)

Abstract Patterns of species richness along altitudinal gradients have become a fo-

cus of ecological research. We explored the patterns of seed plants richness along an al-

titudinal gradient on Gaoligong Mountains, Southwest China. Information an seed

plants and their distribution ranges was collected from Flora of Gaoligong Mountains

and the DEM (Digital Elevation Model ) was derived from a topographical map of this

region. Using these datasets, altitudinal patterns of richness and species density of all

seed plant species and plants of three different life forms (trees, shrubs and herbaceous

plants) as well as their relationship with topographic parameters were studied. The re-

sults are summarized as follows: the species richness increased rapidly first and then

decreased with increasing elevation, peaking at the altitudes of between 1500m and

2000m; similar to the altitudinal pattern of species richness, species, genus and fami-

ly densities (number of taxa per unit area) also showed a humped pattern along the alti-

tudinal gradient. Species density reached a maximum between 1500m and 2000m, with

an average of 1653m, while genus and family densities peaked between 900 ~ 1500m,

with an average of 1089m; and energy and moisture represented by elevation, as well

as hard boundaries of species distribution were possible factors determining the patterns

of species richness and density.

Key words species richness, species density, life form, altitudinal pattern, altitu-

dinal gradient, topography
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Frankia IGS PCR-RFLP

*

( 110016)

13102400m 30

Frankia DNA, nifI>nifK intergenic

spacer, IGS) 16S23S rDNA IGS PCR-RFLP mfI>nifK IGS

PCR Hae m A/a I . 15 .
16S23SrDNAIGS PCR

15 PCR-RFLP

Fmnkm 20

5>«^7/^'" . IGS PCR-RFLP

(Alnmnepalemis)

2400m

fVaw/ba fVanyb'cz

Fmn^b'a

Frankia

Frankia RFLP (restriction fragment length poly-

morphism) RAPD (randomly amplified polymorphic DNA) REP-PCR (repeated se-

quence PCR). PCR-RFLP

DNA
Frankia

13102400m

30 fVa«yba DNA m'/Z>m'/K inter-

genic spacer, IGS) 16S23S rDNA IGS PCR-RFLP

Frankia

1

1.1

24°34'28°22'N)

* 2004 15(2): 186 190
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16002800m

1.2

1.2. 1

1300"-2400m 1) 20 °C

1

/m

AnOl 24°56'06" 98°34'98" 2010

An02 24°54'92" 98°36'47" 1580

An03 24°50'79" 98°45'10" 1990

An04 24°50'79" 98°45'11" 2000

An05 24°49'46" 98°46'72" 2020

An06 24°49'46" 98°46'72" 2020

An07 24°48'26" 98°47'56" 1890

An08 24°48'27" 98°47'55" 1870

An09 24°48'27" 98°47'55" 1870

AnlO 24°48'11" 98°47'73" 1930

Anil 24°48'10" 98°47'73" 1950

Anl2 24°48'04" 98°47'74" 1990

Anl3 24°48'08" 98°47'74" 2030

Anl4 24°48'07" 9847'74" 2030

Anl5 24°48'05" 98°47'76" 1990

Anl6 24°48'05" 98°47'78" 2000

Anl7 25°01'27" 98°40'77" 1310

Anl8 24°58'54" 98°43'83" 2020

Anl9 24°58'38" 98°43'76" 2010

An20 24°58'38" 98°43'76" 2010

An21 24°58'41" 98°43'75" 2080

An22 24°58'41" 98°43'75" 2120

An23 24°58'41" 98°43'75" 2120

An24 24°58'41" 98°43'75" 2120

An25 24°58'38" 98°43'70" 2320

An26 24°58'37" 98°43'69" 2350

An27 24°58'37" 98°43'69" 2360

An28 24°58'37" 98°43'69" 2400

An29 24°58'48" 98°43'77" 2020

An30 24°59'52" 98°37'78" 2050

An (Alnus nepalensis).
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1.2.2 DNA

20°C 0. lg 30% CTAB

2%CTAB lOOmmol/L Tris, 20mmol/L EDTA, 1. 4mol/L NaCl, 1%PVP)

lOOOptl, 65t; 2h 24: 1) 2 1/10 3mol/L

1 DNA DNA 2

PEONaCl 20% 8000MW 2. 5mol/L NaCl) DNA
37°C 15min DNA 2

20°C

1. 3 PCR

Frankia FGPD807-85 (
5 '-CACTGCTACCGGTCGATGAA-

3') FGPK333'-355 (
5 '

-CCGGGCGAAGTGGCT-3
' ) "f/I>m/K: IGS

m/D 3' IGS nifK 5'; AZm^H^ast^cmVza

Frankia FGPS989ac ( 5'-GGGGTCCGTAAGGGTC-3') FGPL132'

(
5'-CCGGGTTTCCCCATTCGG -3

' ) 16S23S rDNA IGS 16S 3'

IGS 23S 5'

PCR Whatman 5(^1 DNA
5 I0ng Mg2+ 2. 5mmol/L, dNTP 0. 2mmol/L, 0. 2|^imol/L exTaq

DNA 1.5U (TakaRa PCR 95°C 5s 35

95°C 30s 58°C (nifD-nifK IGS) 50°C (6S23S rDNA IGS)

30s, 72t: 2min 72°C 5min 0.8 %
2(rc

1.4

5;il inifD-mfK IGS) 1(V (16S23S rDNA IGS) PCR Hae III

A/a I (TakaRa 12 h
Bio-RAD Mini-Protean II Vertical Gel System 15%'

PAG)

1.5

Bio-RAD Quantity one

Phytool 1.2 Jaccard

2

2. 1 nifD-nifK IGS PCR-RFLP

27 "ifLhrUfK IGS PCR PCR 11001500bp
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5 An02 An09 AnlO Anl3 Anl7) 1350bp

4 An06 An07 Anl9 An25 ) 1250

1320bp; 12 An01 An03 An04 An08 Anil, Anl5 Anl8 An20

An22 An24 An26 An30) 1170bp An05

llOObp 5 PCR Anl6 An29 1350bp 1170bp

Anl4 An27 An28 12501500bp 34 Lumini

Frankia Frankia mfD-"ifK IGS

A
nepalensis) PVaw/ba 5 PCR

m/D m'/K

myZ>m'/K IGS fVanha

PCR Hae III Afa I 15 m'/-type) ( 2)

94.1% 9.5% 43. 5% ( 3)
PCR PCR

m'/-type IX m'/-type I m'/-type II Frankia Anl6

An29 2.2 16S23SrDNAPCR-RFLP

m'/-type II m'/-type IV Fmnkia

Anl4 An27 An28 FraT^^ba

Fmnyb'a

2 nifD-nifK 16S23S rDNA IGS

nifD-nifK IGS

«!./-type

16S23S
IGS rm-type

I
An03, An08, Anl5.

An20 An30
I

An03, An08,

Anl5. An20

II AnOl, An04. Anl8,

An22. An24, An26

II AnOl,

An21,

An04, AnlO,

An22. An24.

Anl8,

An26

III Anil III Anil

IV An05 IV An05

V An09 V An09. Anl3

VI Anl3 VI Anl2

VII An06 VII An06

VIII An07 VIII An07

IX AnlO. Anl7 IX Anl7

X An02 X An02

XI Anl9. An25 XI Anl9

XII Anl6, An29 XII Anl6

XIII Anl4 XIII An29

XIV An27 XIV An23

XV An28 XV An30
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3 m'/Z>

m/K IGS PCR 3

Frankia

1500bp 3

Frankia

3 nifD-nifK IGS

«2/-type I II III IV V VI VII VIII IX X XI XII XIII XIV XV

I 1. 000

II 0. 692 1. 000

III 0. 400 0. 500 1 000

IV 0. 118 0. 118 125 1 000

V 0. 368 0. 300 316 095 1. 000

VI 0. 263 0. 143 211 167 0. 647 1. 000

VII 0. 400 0. 313 333 200 0. 389 0. 278 1. 000

VIII 0. 222 0. 135 167 188 0. 300 0. 263 0. 500 1. 000

IX 0. 375 0. 294 313 118 0. 733 0. 600 0. 313 0. 222 1. 000

X 0. 353 0. 276 294 111 0. 800 0. 667 0. 294 0. 211 0. 917 1. 000

XI 0. 313 0. 313 250 200 0. 190 0. 211 0. 538 0. 500 0. 235 G. 222 1. 000

XII 0. 688 0. 588 368 143 0. 632 0. 450 0. 368 0. 227 0. 688 0. 647 0. 300 1. 000

XIII 0. 333 0. 273 286 136 0. 600 0. 429 0. 500 0. 474 0. 647 0. 611 0. 500 0. 571 1. 000

XIV 0. 350 0. 286 238 143 0. 550 0. 450 0. 529 0. 421 0. 588 0. 556 0. 529 0. 600 0. 833 1. 000

XV 0. 400 0. 333 0. 227 136 0. 524 0. 429 0. 500 0. 400 0. 556 0. 526 0. 500 0. 650 0. 789 0. 941 1.000

2. 2 16S23S rDNA IGS PCR-RFLP

26 16S23SrDNAIGS PCR

llOObp 3 16S23SrDNAIGSPCR
m'/Z>m'/K IGS PCR

Frar m 2 rDNA

2 16S23S rDNA IGS

16S23S rDNA IGS PCR Hadll 15

(rr"-type), 90. 9% 31.3% 57. 6% ( 4)
m/Z>m/K IGS m77>m'/K

IGS

nifEHiifK IGS PCR-RFLP "//-type

rr" -type, m'/-type rr"-type AnlO Anl7

m'/-type rr"-type 31. 3% Anil. Anl9 nif-type

20% rr"-type 83.3% Anl6 An29 rr"-

typell rr"-type n m/-type II (m/-type II

rr"-type II) Fm"h'" Anl 6 An29

m/-type IX rrr^-type( V IX
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Fm"/b" Anl4 An27 An28

m'/Z>m/K IGSPCR 16S23S rDNA IGS PCR

3

DNA PCR

4 16S23S IGS

fit-type I II in IV V VI VII VIll IX X XI XII XIII XIV XV
T
1

1

*

TT
11 1i

.

nnn

TTTill 333 0 533 1. 000

IV 0. 500 0. 462 0. 615 1. 000

V 0. 375 0. 638 0. 467 0. 500 1. 000

VI 0. 615 0. 683 0. 615 0. 538 0. 400 1. 000

VII 0. 467 0. 429 0. 467 0. 500 0. 375 0. 615 1. 000

VIII 0. 438 0. 400 0. 533 0. 511 0. 643 0. 467 0. 438 1. 000

IX 0. 400 0. 583 0. 500 0. 538 0. 909 0. 429 0. 400 0. 222 1. 000

X 0. 400 0. 462 0. 500 0. 429 0. 750 0. 333 0. 313 0. 211 0. 818 1. 000

XI 0. 833 0. 538 0. 833 0. 500 0. 375 0. 750 0.571 0. 500 0. 400 0. 400 1.000

XII 0. 500 0. 900 0. 500 0. 429 0. 615 0. 538 0. 400 0. 227 0. 667 0. 538 0. 500 1. 000

XIII 0. 467 0. 818 0. 467 0. 400 0. 692 0. 500 0. 375 0. 474 0. 615 0. 500 0. 467 0. 909

XIV 0. 313 0. 357 0. 400 0. 429 0. 500 0., 333 0. 615 0. 421 0. 429 0. 333 0. 313 0. 333 0. 400 1.000

XV 0. 818 0. 500 0. 818 0. 462 0. 333 0., 583 0.429 0. 400 0. 357 0. 462 0. 819 0. 462 0. 429 0. 267 1. 000

2.3 PVan^/a

PCR nifEhnifK IGS

16S23S rDNA IGS

PCR 15 m/-type

type; rrn-type m'/-type

nifEHiifK IGS 16S23S rDNA IGS PCR-RFLP

16S23S rDNA IGS PCR-RFLP

m'/-type II Frcmkm Anl6 An29

m/-type rr" -type Frcmkia

23 2 PCR 15

Anl6 An29 An25 An21 PCR

15 "Z/-type rr"-type

15 Anl2 An23 m'/]>m'/K: IGS

PCR rr"-type 15 rr"-type m/-

type 2 Anl4 An27 An28 3 30

20 Frankm

3

Fnmkiu mfD-mfKlGS 16S23S rDNA IGS
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PCR-RFLP 15

30 20 PV""z—a 5

Fm"h'a

Hahn D Nickel A, Dawson J. 1999. Assessing Frankia populations in plants and soil using molecular methods. Mi-

crobiol Ecol, 29 215227

Huguet V Batzli J , Zimpfer J. 2001. Diversity and specificity of Frankia strains in nodules of sympatric Myrica gale

,

Alnus incana and Shepherdia canadensis determined by rrs gene polymorphism. Appl Environ Microbiol' 67(5)

21162122

Li H Guo H J Dao Z L. 2000. Flora of Gaoligong Mountains. Beijing: Science Press

Lumini E, Bosco M 1999, Polymerase chain reaction-restriction fragment length polymorphisms for assessing and in-

creasing biodiversity of Frankia culture collections. Can J Bot , 77 (9): 1261— 1269
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Normand P, Cournoyer B, Simonet P. 1992. Analysis of a ribosomal RNA operon in the actinomycete Frankia*

Gene, 111: 119 124

Pereze N Olivera H Vasquez L. 1999. Genetic characterization of Mexican Frankia strains nodulating Casuarina eq-

uisetifolia. Can J Bot, 77(9) 12141219

Ritchie N Myrold D. 1999. Geographic distribution and genetic diversity of Ceanothus-xniective Frankia strains. Appl

Environ Microbiol, 65 13781383
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sequences. Can J Bot, 77(9) 12081213
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arinaceae in Australia revealed by PCR and restriction fragment length polymorphism analysis with crushed root

nodules. Appl Environ Microbiol, 62 979—985

Simonet P, Navarro E Rouvier C. 1999. Co-evolution between Frankia populations and host plants in the family Cas-

uarinaceae and consequent patterns of global dispersal. Environ Microbiol, 1(6) 525 533

Wu S H Zhang H W, Xiong 2001. Biodiversity of Frankia strains in nodules from Alnus and Hippophae by
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Diversity of Frankia in nodules of Alnus nepalensis at

Gaoligong Mountains revealed by IGS PCR-RFLP analysis

DAI Yu-mei CAO Jun TANG Xiao-meng ZHANG Cheng-gang

(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016 China)

Abstract 30 nodule samples were used to assess the diversity of Frankia strains

iymbiotically associated with Alnus nepalemis naturally occurring at the Gaoligong
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Mountains in Yunnan Province, China. DNA was extracted directly from nodules, and

its two target DNA regions that encode nifD-nifK intergenic spacer (IGS) and 16S
23S rDNA IGS was studied by PCR-RFLP. The PGR fragments yielded by the nifD-

nifK IGS were noticeably different in size, and when they were digested by Hae III.

and A/a I , 15 nif-type Frankia strains could be detected , the PCR-RFLP result of this

region also could show that more than one genotype Frankia strains could form symbio-

sis with individual plants at the same time. The 16S23S rDNA IGS had similar PCR

fragments, but still identified 15 rrn-type strains after digested by Hae III and Afa I.

20 genotype strains could be found only when combined the PCR-RFLPs of two target

regions.

Key words Genotype of Frankia , Gaoligong Mountains, IGS PCR-RFLP
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*

( 650041)

1300m 81 259

361 . Enteropogon

51.2% 77.6%; —
C4

. G

1

670m

2000m

1300m 24°59'

98°53'

28

579. 70kJ/cm2 2L5t: 13. 9°C 26.4°C

0. 2t: 40.4°C 10°C 780(rC; 751. 4mm 5
10 618.6mm 82% 4 11 132. 8mm

18%; 1.9

* 1993 15(4) 339345
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2

2.1

1300m 107 349 481

( 8 8 10 99 341 471

81 259 361

920 3663 502 508

81 55 15.2%,

32 8.7% 10 7 1 1

33 1)

1

10 59 24
7 15 26 33 81

/% 8. 6 18. 5 32. 1 40. 7 100

162 95 71 33 361

/% 44. 9 26. 3 19. 7 9. 1 100

2.2

51

51. 5%; 24 24. 2%
19 19.2%; 5 5.1%

259 25

9.7% 27) 201 77.6%; 8 14) 32

12.3%; 1 0.4% ( 2)

201 107

41.3% QHeteropogon) {Bothriochloa) (Phyllan-

thus), (Terminalia)

(Protium), (. chebuLa). (T. francheti). T.

f. van rneinbranifolia) (P. serva^Mm) 4

11 4.2% (Opuntm)

(HeUcteres), 24

9.3% (iEulaliopsis Ihizia) Ao^/os/a)
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(Fle?mngia) Cryptolepi

13 5.0% W^^^m^

landia ). 23 8.9% (Themeda)

Bom6a:r) (Osyris) CWoodfordia) (Hyparrhenia)- 23

Utoa) a;Zo"a) (Mkrocos:) (Tumari"dus:>

£ro"550"ef/a) (ChukrasicO (Engdhardtia)

15 5.8%
(Eriophorum). Arte7"f5/a) (Moru (Rhus)

17

3

3.1

(Chenopodium ambrosioides) (Ranunculus chinen-

sis). (Oscalis corniculticO;

(Osyriswightiana)

,

(^Ligmtr lucidimO;

(Opuntiamonacantha)

(Woodfordia fruticosa ) , <iBryophyllum pinnatum^

(Boerhavia diffusa ) Wiospyros mollifolia)

(Protium serratum) QBombax ceiba)

(Lannea coromandelica ) ,

(

Turpinia montata )

(.Ambroma augusta)

.

3.2

55%

C4 tCymxicm) Wigitaria) Setczria

(Imperata). (Bothriochha) ( Dichanthium")

21.6% 82.6%

C4 C3
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3.3

3. 3. 1

234 205

87.6%

(Enteropogon doli-

chostachyus) (Bothriochloa

pertusa ) , (Evolvulus alsinoides var. tfeciimZ^e^Js ) Ml ( Tragus bi~

fLotus) (Aristida adscemionis^)

(Brachiaria eruceformis) > ( Dichanthium annulatum ) ^ ( Dactylocte-

m't^m aeg3^P"'^^^ ) (Eulaliopsis binata ) ( Tripogon bromoides )

3.3.2

2)

D, = 1-S X 100

Z
J' X, f

X),

J

f

average

linkage) 1) 755^

10 4

6 2

complete linkage)
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30

40

«^ 50

5 60-

8 9 10 5 3

1

3.3.3

Chandraprabha Sanctuary " "
29 60 64 58 33

56. 9%,

( Heteropogon) <^Lannea ( Aristida^^

(Bombax) ( Zoniia ) ^ (Acacia ) ^ ( Panicu?n) ^ ( Diospyrus ) ^

(Euphorbia) Albizia Oew/") Umpemtu")

J.

C. Menaut " " "
"
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(1) 1300m -
(2)

(3)

(Zizyphus mauritiana ) ^ {Acacia farnesiana ) f (Opuntia monacan-

tha),

(4) (Terminalia franchetin (T. f.

var. membranifolia)

,

""
(5)

(6)

" "
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York: Elsevier. 245 285

A Research on the Flora of Nujiang Dry-hot

Valley in Lujangba of Yunnan

CA Yong-heng

(Territorial Resources Research Office, Yunnan Province, Kunming 650041)

Abstract The recorded number of the seed plants (besides planting) found in Lu-

jiangba dry-hot valley which is below 1300m amount to 361 species belonging to 259

genera of 81 families. Among them, Enteropogon is found in Yunnan for the first time.

The flora which has 51. 5% tropical and subtropical families and 77. 6% tropical gene-

ra, is obviously a tropical one, and it has close connection with the flora of pantropic,

old world tropics, tropical Asia and tropical America. It means that the origin and con-

nection with other tropical flora is quite ancient, reflecting the relict background of

Gondwana flora. The distribution of C4 Gramineae plant has some links with climate, in

this paper the writer points out that the number of this kind of plants can be used as one

of the index to reflect the environmental dryness and hotness.

Key words Dry-hot valley, Flora C4 Gramineae plant, Agglomerative analysis
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1

2

(1 650041)

(2 . 650031)

1300m

1 3 6 4

.

" "

1

6701300m

2000m

24°59' 98°53'

28
138 449cal/ • cm2 21.5°C 13. 9t:

26.4t: 0. 2°C 40.4°C l(rC 7800°C

751.4rnm 510 618. 6mm, 82%
(114 132.8mm 18% 1.9;
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"" " "

" "

3

3.1

59

( Lanneo-Heteropogonetalia)

1 L (Bothriochlo-Heteropogonion contorti)

1) L ( Indigofero-Bothriochloetum pertusae)

2) L ( Zizypho-Bothriochloetum pertusae)

(1) ( Subass. lanneetosum)

(2) (Subass, cipadessetosum)

3) ( Eulaliopso-Heteropogonetum contorti)

2 ( Clauseno-Cipadession cineracens)

4) ( Enteropogoneto-Crotonetum laevigati)

5) ( Cryptolepio-Cipadessetum cineracens

)

(3) (Subass. osyrisetosum)

(4) Subass. bauhinietosum)

3 ( Opuntio-Securinegion virosa)

6) ( Euphorbio-Opuntietum monacanthae)

3.2

Lanneo-Heteropogonetalia) 1300m

3

3. 2. 1 L ( Bothriochlo-Heteropogonion contorti)

25°
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50%

8 (iDesmodiummultiflorum) (Jpomoea

eriocarpa ) ^ ( Borreria pusila) ( Panicum brevifolium )
{PaspaLidium flavidum) ^ (Alysicarpus vaginalis ) ^ _& (Crotalaria

calycina) (Evolvulus alsinoides var. decumbem)

(^Heteropogon contortm) Bothrwch-

loa pertusa)

Indigofero-Bothriochloetum pertusae),

1000m, Zizy-

pho-Bothriochloetum pertusae)

Eulaliopso-Heteropogonetum contorti)

R. Misra

3. 2. 2 ( Clauseno-Cipadession cineracens)

Enteropogoneto-Crotonetum laevigati)

Cryptolepb-Cipadessetum cineracens),

850m

(Clciusena dentata^)

(Dendrolobium triangulare ) Indigofera galegoides ) (Broussone-

tia papyrifera) (Ambroma angasta)

(Eupatorium odoratunO 5005

22. 5m (Croton laevigatus")

5 (Enteropogo" doli-

chostachyus)

,

2. 53.5m 89%90%
9 200m2

2 100m 2

• 294 •



96

(Cipadessa cinerascens) ^ (Cryptolepis elegans ) , (Albizia

chinemis) ( Xylosma racemosum ) ^ (Ficus semicordata)

( Litsea monopetala ) ( Protium serratum ) (Flemingia fer-

ruginea )

(Terminalia chebida) (^Cdtis vuight-

fO (Mallotus philippinensis) ( Ficus mcemosa )

(Bauhinia variegati) ( Toona ciliata ) ^ (Pistacra weinmannifolia ) ^

riddia sHpularis)

3. 2. 3 ( Opuntio-Securinegion virosa)

Euphorbio-Opuntietum

monacanthae) ( Securingga virosa) O
puntia monacantha ) ( Bryophyllum pinnatum ) Ij ( Solarium indi-

cum) QCampylotropis delavayi) 5

800m

(Eaphorbia royleana)

iAcacia farnesiana ) ^

(

Zizyphus yurwanensis) ^ Ij

iCaesalpinia minax) J; {Euphorbia hirta ) ^ (Periploca calo-

phylla ) . (X>yptolepis elegamh <^Bridelia stipularis)

(Lannea coromandeliccO (Trema tomentosa)

{Terminalia franchetii ) ^ {Argyreia roxburghii var. ampla)

3.3

107 349 481

8

8 10 99 341 471 81

259 361 920

3663 502

81 51

57. 5%; 24 24.2%

19 19.2% 5 5.1% 259
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25 9. 7%; 201 77.6%

32 12.3%; 1 0.4%

201 107

41. 3%, Heteropogon <^Bothrwchloa P/ijyZZa"-

thus ) ,
(Tenninalial

T. chebula). (T. franchetii) T. f. var. inembranifo-

lia)

11 4.2% (Opuntia) (HeHcteres)

24 9.3% iEnlcdiop-

sis) . (^Albizia) (^Atylosia (Flemingis) iCryptole-

pis) 13

5.0%, WemUamita
23 8.9% (Themeda) Bom6a:r) Qsiz'sK

Woodfordia (Hyparrhema)- 23 Utoa)

{Colona ) ( Microcus ) Tamarindus ) Broussonetia )

(Chukrasia). (Engelhardtia)

(Heteropogon) (Lan (Aristida)

(Bombax) , (Zornia) ^ (Aeacia) ^ (Panieum)^ (Diospy-

ros), (Euphorbia) Albizia (Grewia) Qlmperata)

J. C. Menaut " " "
"

4

(1)

1%" "

" "
(2)
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(3) 81 259 361

(Enteropogon dolichostachyus )

51.2% 77.6%-
(4).

1)

1

i

/ (kcal • cm2) 140190 138 128 153

/mm 10001500 751. 4 806. 1 634.0

6 mm >600 618. 4 649. 1 583.8

3 'mm <50 39. 9 19. 8 12.4

%

>75 82 81 92

/°c >24 21. 5 23. 7 21. 8

°c 1318 6. 6 11. 7 8. 2

" "
F. Bonrliere M. Hadlley

" "
(5)
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A Research on the Vegetation of Nujiang

Dry-hot River Valley in Lujiangba of Yunnan

CAO Yong-heng' JIN Zhen-zhou'

(1 Territorial Resources Research Office. Yunnan Province, Kunming 650041)

(2 Institute of Ecology and Geobotany, Yunnan University, Kunming 650031)

Abstract By means of the theory and method of French-Swiss phytosociological

school , the vegetation of Nujiang dry-hot river, valley below 1300m in Lujiangba of

Yunnan have been classified into one order, three alliances, six associations and four

subassociationas: through the analyses of physiognomy, structure, floristic composi-

tion, ecological environment and distribution of the vegetation, we consider that the

most of them were mainly resulted in a longterm destruction of the river valley monsoon

forest, and the typical vegetation types may be regarded as secondary savannas or semi-

natural savannas.

Key words Dry-hot river valley. Vegetation, Secondary savanna
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40km

4080m; ——

2

2.1

100 60

36 20 29 2 1 33 1)

1
'

^^ H J 3^ '+ g '
"f"

Osmund" japofiica

7J^ R Polypodium sp.

T \Tr J / Pinus sp.

V fc;ElT > Magnolia sp. X A A
mm Cinnamomum glandulifera X A VA

Cinnamomwn sp. X A
n4" Lindera prelatifolia X A VA

iXt n"T Li isea populifolia A X X

Neciandra sp. X X X

Myrica nana X X X

Populus tengchongen s i s X X X

Ulmus hannoriensis X X X

Carpinus subcordata X X X

Betula sp. X X X

Castanopsis ceratacantha X X

Fagus chinensis X X X X

Lithocarpus dealbata X X X

Rihes sp. X X

Sorbus aronioides X X X

Sorbus hemsleyi X X X

Sorbus sp. X X

Sophora miojaponica X X

Gleditschia miosinensis X X

Cercis miochwensis X X X

Albizzia sp. X X

Coriaria sinica X X X X

Rhamnus hirsuia X X X

Rhumnus at His X X

Meliosma huchananifolia X X X
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T f1

j\luTigiuTn (leqiuilifoliu'ti X X

ixi lyj^ i-^ Rhus itiouet X X

Acer sp. X X X

Enrya ciliata X X

Strychnos cheliensis X X X

Strychnos rutundifolia X X X

Strychnos pa ra cathayen s is X X X

20 13 14 19 16 10

60 39 42 57 48 30

*

Polypodium) (Lepi s
(Pteris), (Cedn4S) P/cea) (Keteleeria)

,

iNyssa)

33 20.
20 9

6

2.2

15.2t:

1495mm 5 10 87. 2% ,

900m

1800m

3000m

Arer)
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33 50% a>5m"o/m'6' Ulmus,

£:MO^a Sfr3;c/mo5

4

3

Lakhampal

6

33 8 Rhamnace-

ae) (Anacardiaceae). Leguminosae) (Rosaceae).

(Alangiaceae) ^ (Lauraceae) ^ ( Fagaceae ) ^ (Myricaceae) „

3.1

50%,

7

Do^op/ijyZ/Mm -
4
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4. 1 [Osmunda japonica Thunb.

)

2.4cm 1.2cm

4.2 Po/377od/Mm sp. ) (
45mm

12

4.3 Mag"oZfa sp.
) (

12cm 5crn

12 45°50°

4. 4 [Cinnamomum glandiilifera Meisn.

)

7.2cm 4.5cm

2/3 60°

4. 5 [Lindera prelatifolia Tao sp. nov. ) (

)

9.8cm 4cm

50°60°

/>!^/^^"
4.6 [Meliosma buchananifolia Merr.

)

8.3cm 4cm

15 40°50°

M. buchanamfoLia
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4. 7 {Myrica nana Cheval.

)

3cm 1.9cm

4.8 {Populus tengchongensis Tao sp. nov.
) (

)

7cm 4.5cm

5 1/2

45°50°

P. latter

P. gZa"c/w/f/em

4. 9 [Ulmus harutoriensis Oishi et Huzioka)

15cm 9.6cm

1415
23

4. 10 (Castanopsis ceratacantha Rehd. et Wils.

)

8.4cm 3cm

1/3 14

4. 11 (Lithocarpus dealbatus Rehd.

)

8cm 3cm

10 30°35°

13003500m

4. 12 [Sorbiis aronioides Rehd.

)

5.6cm 3.2cm

2mm
1011
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4. 13 {Coriaria sinica Maxim.

)

3. 5cm ( 5cm) 2. 8cm

4. 14 {Rhamnus cf. utilis Decne.

)

9cm 4.4cm

7

4. 15 [Rhamnus hirsuta )

10. 3cm ( 3.8cm

89

4. 16 ( Rhus inouei Huzioka)

8cm ( 5cm

12 50°

Utto

4. 17 [Eurya ciliata Merr.

)

4.34. 5cm, 1.11. 3cm.

12 L5

70°80°

45

4. 18 {Strychnos cheliensis Hu)

9.5cm 4.3cm

4.19 {Strychnos rotundifolia Tao sp. nov.
) (

)

3cm( 3.6cm
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70°80°

4. 20

(

Strychnos paracathayensis Tao sp. nov.
) (

)

6.2cm 2.2cm

11

40°45°

S. cathayem"
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19 675694
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Geol Geogr, 24 123144

Neogene Flora of Tengchong Basin in

Western Yunnan , China

TAG Jun-rong DU Nai-qiu

(Institute of Botany, Academia sinica)

Abstract The specimens were collected by our expedition from the Neogene flora

of Teng-chong basin, i. e: 20 families, 29 genera and 35 species, four of which are de-
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scribed as new species, its show with characteristics as follows:

(1) Tengchong basin flora developed from the Paleogene flora of Tethys sea and

remains some characters of the latter, for example, containing forest forms of Fagaceae

and Lauraceae with evergreen borad-leaves. Since Late Miocene the Himalayas uplif-

ted, the Tethys sea was recessive from the region, and this region had started acquiring

its present day configuration. The climate became arid and cool. The flora was expanded

with some deciduous elements.

(2) The flora was expanded with Leguminosae elements which may indicate the cli-

mate changing to arid

The age of the flora is considered to Late Miocene-Early Pliocene. Its elements

closely resemble with the modern ones of Yunnan flora.
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( 678000)

..

( Helxvingia himalaica Hook. f. et Thorns, ex Clarke)

1

l3m

59 45 10

14 710 6 I2mm 69mm 1
3 14

1700
3000m

2

2.1

2300m
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2.2

2. 2. 1

3 3

15 5

2. 2.2

2/3

2. 2.3

60cmX60cm;

6 3156. 667Lx 3%;

23 363. 33Lx 23.03%; 102 333. 3Lx

3 1 1 1 1

3

3

2004 4 16 2004 6 14 60

3.1

1 2)

P

4 18 4 27 5 05 5 13 5 21 5 29 6 06 6 14

4 23 5 01 5 09 5 17 5 25 6 02 6 10

1
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2

3.2

1)

1

9 1. 00 0. 00 1. 00 6. 00 0. 6667 0. 1382 0. 41473

9 1. 00 0. 00 1. 00 5. 36 0. 5956 0. 1351 0. 40519

9 1. 00 0. 00 1. 00 5. 28 0. 5867 0. 1261 0. 37842

9 1. 00 0. 00 1. 00 5. 33 0. 5927 0. 1353 0. 40579

9 1. 00 0. 00 1. 00 5. 87 0. 6519 0. 1314 0. 39409

9 1.00 0. 00 1. 00 6. 33 0. 7037 0. 1359 0. 40782

9 1. 00 0. 00 1. 00 5. 20 0. 5779 0. 1252 0. 37568

9 1. 00 0. 00 1. 00 4. 67 0. 5186 0. 1643 0. 49300

3)

2)

120

100

80

60

40

20

-

-

•

4 18 4 27 5 05 5 13 5 21 5 29 6 06 6 14
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0.0

4 18 4 26 5 03 5 10 5 17 5 24 5 31 6 07 6 14

3

2

Z

9 15. 67

9 13. 39 0. 620 2 0. 733

9 12. 94

9

9

CO

-3. 492 0. 000

9 13. 00

9 18. 44 4. 995 2 0. 082

9 10. 56

3)

96. 112% 3.485% 99. 597%

a 0. 9924( a 0. 994),

3.3

4)

/.%/
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3 4

1 2 25 0. 914 0. 000

KMO 0. 529
0. 840 0. 539 25 0. 962 0. 000

0. 737 0. 674
25 0. 946 0. 000

0. 754 0. 651
254. 244 45 0. 961 0. 000

0. 714 0. 699

30 0. 952 0. 000
0. 870 0. 491

28
ood 0. 440

30 0. 946 0. 000

d 0. 584
30 0. 966 0. 000

0. 000
0. 444 0. 895 15 0. 783 0. 001

0.042);

0.091 0.264)

0. 000) 3

99. 333%; [
0.760 0.720 0. 703],

0.736) 0.707)

3.4

0.859

0.562);

0.101); 0.023)

0.000) 2

97. 835 0.868)

0.868 0.820)

3.5

0.735

0.266);

0.157);

0.042)

4

(1)

100%
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

. 2002. -. 1: 31. 1990. 56 . . 2728. 2003. . . 1283. 1997. . . 1143. 1972. . . . 1111. 1999. . . 544549

The Preliminary Studying on Tree Seedling Domesticating

in Helwingia himalaica

WANG Jian-yun KONG Zhi-you QIN Peng

( BaoShan Teacher's College, BaoShan 678000)

Abstract By experiments of tree seedling domestication aspects of Helwingia hi-

malaica this article has educed this species surviving of domestication that is a result

of combined actions of a variety of environmental factors. The similar and proper condi-

tions with primary environment-low or middle illumination and high or middle humidity

and high or middle soil fertility are environment factors of which conduce to surviving of

domestication.

Key words Helwingia himalaica Tree Seedling, Domesticating
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Distribution and Conservation of Bird Diversity

in Gaoligong Mt. of Yunnan Province

HAN Lian-xian LAN Dao-ying MA Shi-lai

(Kunming Institute of Zoology, China Academy of Sciences 650223)

Abstract There are 485 species of birds of .250 genus, 60 families, 18 orders found

in Gaoligong Mt. of Yunnan Province. This paper presents the results of the distribu-

tion patterns of the bird diversity in Gaoligong Mt. and several suggestions of conser-

vating the avifauna are discussed.

Key words Gaoligong Mt, Bird Diversity, Conservation
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(Wildlife Division of Resource College. Southwest Forestry University. Kunming 650224 China)
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The distribution and conservation of

Sclater's Monal in Yunnan

HAN Lian-xian HUANG Shi-lin LUO Xu YANG Hong-—

(Biology Conservation Faculty, Southwest Forestry College, Kunming 650224)

Abstract Sclater's Monal {Lophophorus sclateri ) is an endangered species of Galli-

formes, distributed restrictedly in Tibet and Yunnan. In Yunnan, the bird has only

been recorded at 3 sites formerly. A survey on the distribution and habitat of this spe-

• 335 •



cies had been undertaken during the period from October 1999 to August 2003 resulting

11 localities in 7 counties as the present occurrence of the bird in Yunnan, together with

3 localities to be further confirmed. In the fieldwork, Sclater's Monal were more fre-

quently observed in the following three types of habitats, i. e. alpine meadow , alpine-

subalpine bamboo, and subalpine coniferous forestry. Threats to the survival of this

pheasant lie on the low carrying capacity of the habitat, low growth rate of the popula-

tion, human disturbance, and poor propaganda. Based on this study, we propose to

pursue breeding attempt in captivity, regulate hunting, and encourage the basic biologi-

cal research for effective protection.

Keywords Lophophorus sclateri , Distribution, Conservation, Yunnan

• 336 •



(Syrmaticus humiae )

*

( . 650223)

.
19921995 . 13 18

5 .
3 . . .

(Syrmaticus humiae)

10

I IUCN 1994

1992 6 1995 5

1

1992 7 20 8 15 1993 5 3 6 10

1993 7 20 8 10 1994 12 1995 1 10 1995 4 17

5 6

* 1997 5(3):185189

• 337 •



2

2.1

1992 7 11

13 18

1 1

1

/m

1960. 5. 11 1200

1964. 11 800 1200

1962. 4. 19 1250

1960. 5. 21 2200

1981. 11. 1 2800

1992.

7

1000

1992. 12 800 1000

1992. 11 1800

!^ 1993. 5 2500

1993.

6

2500

1993. 5 2000

1993.

7

20002500

1993 . 7

1993.8 15002300

1995. 5. 2 1600

1994. 4 1500

1994. 11 1500

1991. 11 1000

1996. 3 800—1200

2.2

5

338



1

©

2. 2. 1

(Ficus altissima ) ^ (Chukrasia tahularis var. ve-

lutina) . (Schi?na xvallichii) ^ <iDimorphocalyjc sp.

(Aporasa yu"emis

2.2.2

Gastanopsis ) Lithocarpus )

(Beilschmiedia) (Machilm\ ScTn'ma)

2. 2. 3

(P! khasy")

3

• 339 •



2. 2. 4

(Pwusy mh)

2. 2.5

(Mnusnepalemis)

3

16

5

25 802km2

13

18 61 797km2

30 321km2

5 20 60

30

3

3 1

5

1 3

• 340 •



1981

5 6

27

30%

. 1991. . . 314327. . 1987. . . 72. 1991. . . 103

McGowan P, Garson P. 1995. Status survey and conservation action plan 1995— 1999. lUCN, Gland, 31— 32

Groombridge B. 1993. lUCN red list of threatened animals. lUCN, Gland, 42

The Distribution and Habitat Selection

of the Hume's Pheasant in Yunnan

HAN Lian-xian

(Conservation Biology Center. Kunming Institute of Zoology. Chinese Academy of Sciences,

Kunming 650223) -

Abstract The Hume's Pheasant (Syrmaticus humiae) is an endangered species of

Galliformes, distributed restrictedly in northeastern India, northern Myarmar , north-

western Thailand and southwestern China. In China, the bird has only been recorded
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from western Guangxi and west, south and central Yunnan. A survey on the distribu-

tion and habitat selection of the bird had been undertaken during the period from June

1992 to May 1995 resulting 18 localities in 13 counties as the present occurrence of that

bird in Yunnan together with a few more localities to be further confirmed. In the field

work, the Hume's Pheasants were more frequently observed in the following five types

of habitats, i. e. the tropic season rain forest; the subtropic evergreen broad-leaf

forest; the Simao pine-tree forest; the Yunnan pine-tree forest; the deciduous

broad-leaf forest. And, the field work also reveals that the pressure of both the habitat

losing and overhunting as the two main reasons seriously causing the Hume's Pheasant

being endangered in the wild.

Key words Hume's Pheasant , Distribution, Habitats, Conservation, Yunnan
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Distribution and Conservation Status of

Galliforms in the Gaoligong Mountains Region

HAN Lian-xian

(Conservation Biology Centre. Kunming Institute of Zoology, Chinese Academy of Science. Kunming,

Yunnan 650223 China)

Twenty species of galliforms occur in the Gaoligong Mountains region in west Yun-

nan. This report describes distribution data from surveys in the last five years and from

recent literature.

The region of Yunnan province commonly referred to as Gaoligong Mountains in-

cludes lands east of Gangfang in Lushui county, northward to the eastern slope of Tong-

taomaku mountain, west to the Dulongjiang in Gong Mountains county, and southward

to the main crest near Dahaoping in Tengchong county, as well as associated lands

stretching to the south from there (Ruili county). The entire region is situated at the

southern edge of the eastern Himalayas in the furthest west region of Yunnan, and in

the western part of the famous Haengduan ( trans-Himalayan) mountain area in which

three major rivers separate three parallel mountain ranges (Gaoligong Mountains, Bilu-

oxueshan and Yunlingshan), The area includes the two major rivers of the area, the Ir

-

rawaddy and Salween (Nu, in Chinese) rivers. The eastern boundary is formed by the

Salween , the western and southern boundaries by the border with Myanmar , and the

northern boundary by Boshulaling mountain in southern Tibet (ie the southern boundary

of the Tibetan plateau). The geographic co-ordinates for this region are approximately

23°50'~28°30' north latitude and 97°31'99°05' east longitude (Fig. 1).

The mountains of the Gaoligong Mountains region are oriented north/south, with

both northern and southern areas broad and the middle section narrow. he region en-

compasses 4. 5° of latitude, but only 1. 5° of longitude. At its narrowest , the region ex-

tends less than 20km from east to west. The northern and central regions include the

major mountain spines which are generally long and narrow. In general , northern areas

are at higher elevations than southern areas; the latter also include proportionally more

gentle relief and low- lying areas. Outside the main north-south mountain spine, the re-

gion also encompasses many low hills and low elevations, including plains and cultivated

areas.

The highest peak in the entire region at 5128m is Ga'agapu mountain in the north-

* 1995 1994/1995 2334
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Fig. 1 The Gaoligong Mountains region of western Yunnan » China. Shown are survey

sites (sub-regions) discussed in the text. A: Bingzhongluo; B: Bijiang; C: Pianma; D: Yaojiaping; E: Lush-

ui; F: Datang; G: Dahaoping; H: Heinitang; I Guyong; J: Zhina; K: Sudian; L: Husa; M: Dengga. Sha-

ded, numbered regions are nature reserves: 1: Nujiang ( Gongshan section ) 2 Nujiang ( Fugong section)

3 Gaoligong Mountains; 4: Tongbiguan ( Yingjiang section) 5: Tongbiguan ( Longchuan section) 6 Tong-

biguan (Ruili section). Inset shows location of Gaoligong Mountains region within Yunnan

ern section of Gong Mountains county. The lowest elevation in the region at 210m is

found at Nabang on the border with Myanmar in south-western Yingjiang county. Thus

there is a c. 4910m differential between the two extremes. In general, elevational gradi-

ents along most slopes vary from about 2500~3000m.

The overall climate of the Gaoligong Mountains region corresponds to that of the

north-western seasonal monsoon realm. However, the change in climatic patterns (and

corresponding biota) from southern through central to northern sections is dramatic.

The large expanses in the south below 1000m have a largely tropical and subtropical sea-

sonal climate. Here, yearly mean temperature is 22. 6C with yearly low and high tem-

perature extremes of 2. 0°C and 38. 5C and yearly mean precipitation of 2829mm.

The central sections, with elevations generally in the 1800 3000m range , belong
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to the sub-tropical seasonal climatic realm. Here, the prevailing westerly winds bring

drier air from the Indian sub-continent. Solar radiation tends to be intense, and frost is

rare. Yearly mean temperature here is 15**C with yearly low and high temperature ex-

tremes of 0C and 31°C , and mean yearly precipitation 1260mm, fairly typical for the

sub-tropical climate type.

In the northern section, elevations are generally 2000~ 4000m, and the general climate

belongs to the northern sub-tropical realm. Mid slope and alpine areas receive much of the

moisture. Temperatures here are lower than in the other areas (yearly mean accumulated tem-

peratures in the 900~1500**C range), and yearly mean precipitation is 1638mm, Precipitation

here is greater than in the central section, although lower than in the southern sectioa How-

ever, in the Dulong river valley, yearly mean precipitation reaches 3000mm and yearly accu-

mulations as great as 4796mm have been reported In general , the northern section is typified

by many days of clouds or fog and relatively weak solar radiatioa

3800m ASL

Warm coniferous forest

(Lushui district)

Mountain deciduous broad-

,

leaf forest(south to Lushui) /

South subtropical monsoon

evergreen broadleaf forest.

Mid-mountain moist

evergreen broadleaf forest

Tropica! seasonal

rain forestj

Tropical mountain

rain forest

Lowest point

Mossy elfin forest

Cool coniferous forest

Mid-mountain moist evergreen

broadleaf forest

523 \ Lowest point

South subtropical monsoon

\ evergreen broadleaf forest

Xerothermic river valley

parklike brush-wood

grassland

Fig. 2 Schematic representation of forest types occurring on the western and eastern

slopes of mountains in the central and southern portions of the Gaoligong Mountains region
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The vegetation gradient from south to north or from low to high elevation can be

summarised as follows: tropical rain forest, seasonal rain forest, subtropical

seasonal evergreen broadleaf forest, semiwet temperate evergreen broadleaf forest

mixed with patches of hemlock ( Tsuga spp. ) fir (Abies spp, ) Taivuainia spp. and

pines (Pinus yUnnanensis and P. griffithii) , and cold, coniferous forest (Fig. 2
Wu et al. 1979, Jiang 1980, Liu et al. 1989).

1 Methods

The survey was based on direct observations made on walks usually in early morn-

ing or late afternoon in the periods given in Table 1. Sometimes skins or feathers were

collected from local people and the literature was consulted.

Table 1 Dates of surveys for galliforms in Gaoligong Mountains region

15 Aug'-14 Nov 90 Dulongjiang (Nujiang N. R. *
)

9 Mar•1 Apr 91 Ruily, Longchuan and Yingjiang counties

9 Mar 1 Apr 91 Nanwanhe (Tongbiguan N. R. Ruili section) , Husha

(Tongbiguan N. R. longchuan section) and Sudian

(Yingjiang County)

16 July--4 Sept 92 Binzhongluo, Datang and Nanwanhe

27 Mar'4 May 93 Yaojiaping and Pianma

19 OctA-25 Dec 93 Dahaoping, Heinitang Guyong, Sudian, Zhina and

Tongbiguan N. R.

» N. R. -nature reserve.

2 Results

Altogether, 20 species of galliforms were recorded from this region (Table 2), Fig.

3 and Fig. 4 show their altitudinal and latitudinal distribution.

Table 2 Galliform species, habitat, abundance and protected status in Gaoligong Mountains region

Species Habitat Abundance Protected

rating status

1 Tetraogallus ohscurus CCF CCS + I

2 Francolinus pintadeanus XRVPBG +++ np

3 Arborophila torquela MDBF, MMEBF +++ np

4 Arhorophila rufogularis TMRF, SSMEBF, ++ np

MDBF

5 Arborophila atrogularis TSRF. TMRF + np
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Species Habitat Abundance

rating

Protected

status

5 Bcit7ihiisicolci fytch 1

1

TMRF, SSMEBF, ++ nn

MMEBF

7 IthdgiTiis cruetitus MEF CCF CCS, CEM + II

8 'J^f(2gopa fi sdtyKU MMEBF, MEF + I

9 TKcigopuTi blythii MMEBF I

10 TrcigopCi 71 ttfTlTTllTlckii MMEBF, MEF, CCF +++ II

11 LophophoKus scl(2t€fi MMEBF, MEF, CCF, + I

CCS, CEM

12 1^0phiirci l^ucotn^ld tio. TMRF, TSRF, SSMEBF, II

MMEBF

13 Lophuru nyctheTTiffrci SSMEBF, MMEBF, MDBF ++ II

14 Gallus gallus TMRF, SSMEBF ++ II

15 Pucrasia macrolopha TMRF, SSMEBF II

16 Phasianus colchicus TMRF, SSMEBF, MDBF +++ np

17 Syrmaticus humiae TMRF, SSMEBF, MDBF + I

18 Chrysolophus amherstiae WCF, SSMEBF, MMEBF +++ II

19 Polyplectron hicalcaratum TSRF, TMRF + I

20 Pavo muticus TSRF, TMRF, SSMEBF I

Habitat: CCF= cool coniferous forest; CCS= chill-coma scrub; XRVPBG = xerothermic river valley parklike

brush-wood grassland; MDBF= mountain deciduous broadleaf forest, MMEBF= mid-mountain moist evergreen broa-

dleaf forest TMRF= tropical mountain rainforest SSMEBF= south subtropical monsoon evergreen forest; TSRF=

tropical seasonal rain forest; MEF= mossy elfin forest CCM= chill-pecoma meadow; WCF= warm coniferous forest.

Abundance rating: ++ + seen very often and over 20 individuals, ++ seen quite often, usually over 10 individ-

uals, + rarely seen and less than 3 individuals. number not known.

Protected class: np= not protected; I= protection, class 1 11= protection, class 2.

28 T

27.-

26-

25--

24

I I

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Species

Fig. 3 Latitudinal distribution of galliforms in Gaoligong Mountains region
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Fig. 4 Altitudinal distribution of galliforms in Gaoligong Mountains region

3 Discussion

To protect and conserve the biodiversity in this region, three nature reserves have

already been established. These represent the northern, central and southern regions

(Fig. 1). These three reserves comprise approximately 13% of the region's forest re-

sources. In general, primary forests existing at the establishment of these nature re-

serves have been conserved effectively. The reserves conserve many species of galliforms

and their habitat. However, poaching is still frequent in the reserves. For example, on

five occasions at Pianma we saw people enter with guns to hunt birds. Inspection of

three small roads in the forest revealed hundreds of snares and traps aimed at gallina-

ceous birds and small mammals. We also found feathers of a Grey Peacock-pheasant

Polyplectron bicalcaratum killed by poachers in Tongbiguan Nature Reserve.

Outside nature reserves , hunting pressure on gamebirds is more serious than in reserves.

Meanwhile, much habitat of galliforms has been lost through logging, planting economic spe-

cies and traditional land-use ( slash-and-bum cultivation). The Nujiang valley below 1200m

south to Liuku was once habitat for Green Peafowl Pavo muticus but now most of this land is

cultivated and Green Peafowl have almost disappeared from the regioa

To conserve gallinaceous birds more efficiently in the region, hunting protected

gamebirds should be completely banned both in reserves and in non-reserve regions. Lo-

cal government , wildlife and nature reserve administrations need to strengthen propa-

ganda and to enforce the law. Local people must come to understand that many species

of galliforms are protected by national law and that hunting is strictly prohibited. A na-

ture conservation curriculum should be established in small village schools to increase

conservation awareness among children. In addition, authorities should increase the lev-

el of financial and technical support for alternative economic options in communities sur-

rounding nature reserves so as to help local people to change methods of traditional land

use and stop hunting at random.
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Preliminary Observation on Lophophorus scalateri

in Mountain Gaoligong Mountains

SHI Xiao-chun

(The Gaoligong Mountains Natural Reserve Administration Baoshan, Yunnan 678000)

Abstract With the methods of call-listening, and counting feces in fixed-width

transects, and food plants in fixed-size quadrats, we tried to collect data on call pat-

terns, range, and diet in Lophophorus scalateri at Mt. Gaoligong at west of Yunnan in

a period from April to June, or its heeding season. The species is endemic to the Eastern

Himalayas, poorly known, and highly threatened. The elevation-belt of 3400 3600

where the cover was dominated by the bamboo, Fargesia orbiculata (sometimes mixed

with few Rhododendron sinogande ) with a few patches of grass-lands set in, was fre-

quently used by the pheasant in the seacon according to its calls produced by males. On-

ly one male was found in each valley-branch, A female appeared with fledgings in 23

May, The peak period of calls was between 11 00~ 17 00 h. he bird fed mainly on

FritiLLaria cirrhosa , Alliimi wallichii , Aralia apioides Notopterygium forrestii ,

Lilium souliei and Climtonia udensis etc. both the parts above and under the ground.

This observation is the first step for a proposed long-term project of ecological monito-

ring in the reserve known as one of the richest area in biodiversity in China.

Key words Lophophorus scalateri , Habitat, Call—listening, Food habit
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Preliminary Report on the Movement and Habitat

Preference of Sclater's Monal at Mt. Gaoligong in Winter

LUO Xui HAN Lian-xian^ Al Huai-sen'

(1 Biology Conservation Faculty, Southwest Forestry College, Kunming, Yunnan 650224 China)

(2 The Gaoligong Mountains Natural Reserve, Baoshan Administration, Baoshan, Yunnan 678000 China)

Abstract The movement way of Lophophorus sclateri was directly observed at

Danaozi in Mt. Gaoligong in Januaries of 2002 and 2003 and habitat preference of the

pheasant was sampled by transect and quadrant methods. The pheasant usually glided

down, and always walked up. Three sleeping sites were found on steep slopes with high

canopy density, and close to the valley. The pheasant shifted down in winter, which

may be related to heavier snow in higher locations, resulting in a dense use of the belt

close to the valley. The Movement way and pattern of Habitat use are clearly bound to

maximize foraging effectiveness and minimize energy expenditure.

Key words Sclater's Monal, Movement , Habitat preference

• 361 •



(Muntiacus)—

*

(

iVrM"Zz'acM5 go"g5/icjwmz'5 sp. rov. ) ,

2n=9 8.
19731983 3

1983

3

5 Osgood 1932 Ellerrnan et al. 1951 Corbet et al. 1986,

1986) 1988)

(Muntiacus)

^LLi^ Muntiacus gongshanensis Ma, sp nov.

(holotype)

KIZ 880018 1988 3

—— 27°35N' 98°47'E)

(paratype)

KIZ 890003 ( 1989 4

3000m )

(Examined specimens)

3 KIZ 7331, KIZ74410 KIZ

83001 1 KIZ 890002,

100km

1)

* 1990 11(1) :4753

362



1

'kg 21 16 /mm 285. 4 194.8

1045 950 /mm 191 183.5

mm 162 88 /mm 175. 2 164.2

280 287 /mm 56. 2 52.4

/mm 91 83 /mm 88. 5 81.5/^mm 570 550 11 /mm 34. 3 31. 7

mm 680 680 /mm 31.8 , 29.8

/mm 520 545 ,mm 59. 9 56. 2

/mm 560 574 ' 'mm 65. 2 56.4/mm 67X30 46X29 /mm 71. 7

mm 55X36 41X33 /mm 34. 5

mm 17X12 18X9 ''mm 62. 4

1)

1624kg 950 I048mm

(M. evelto

l2mm(
17mm X 12mm, 18mm X

9mm), 8mm
^ 67mm X 30mm, 46mm X

29mm; 55mm X 36mm
41mmX33mm),

3035mm)
40mm,

a:

1

b: C: d: e: f:

363



M. feai ) 30.6mm

13. 5mm) ,
71.7mm)

1: C),

56.2mm

X32. 7mm, 52. 4mmX 29. 3mm) 4

5 [ 1: D (e)]

(Muntiacus gongshanensis) (Muntiaciis) 2

2 6 mm)

("=11) ("=2) ("=3) ("=6) (71=18) ("=15)

800

(640870)
1007

(9901024)
960

(8801000)

CO

O00

157

(146164)
188

203

(188216)
203

(203231)
209

(197220)
200

(195205)

26

(2527)
28

(2631)
42

(4045)
43

(4246)
39

(3740)
57

(4667)

M. reevesi)

(M. mimtjakh

(M.

feaO M. crinifrons)

[ 1: C (C)]

3) 2" = 9

8 M. m. muntjak

No. 1

No. 1

1988)

6

1984)
• 364 •



8201

3

2r! NOR

* ** .
Wirth Graves 1988

(Mimtiacus)

1986)

. 1981. . 2(4): 383385. . 1984. (Mummcuscrinifroru) . 5 (1)

4146 . 1986. M««naa«) . 6(3): 191209. 1988. M""f/ar"s sp. ) . . 9(4): 343347. 1984. {Muntiacus feac). 4(2): 88, 106

Corbet G B Hill J E. 1986. A world list of mammalian species. 2nd, Bril, Mus. (Nat. Hist. ), Ixmdon and

Lihaca. 134

Ellerman J R Mocrison-Scoil T C S. 1951. Cheeklis of Palaearctic and Indiau mammals. Bril. Mus. ( Nat.

Hist. ) . I ndon

Hsu T C et al. 1968. An stlas of mammalian Chromosomes. Springer. Now York, Vol. 2.

Osgood W H. 1932. Mammals of the Kelley-Roosevelts and Dclacour Asiatic Expeditions. Field Mus Nut Hist. 18

(10) 330334

Soma H, Kada H K, Mtayoshi Y et al. 1983. The chromosomes of Muntiacua feac. Cytogenet Cell Genet

,

• 365 •

( M. reeves i )

M feai)

(M. crinifrons)

(M gongshanensis sp. nov.

)

iW. muntjak

'

M. m. vaginalis

M. m. yunnanensis

M. m. menglolis

M. m. nigripes

(M. rooseveltorum) '
*

46 No. 1. No. 4 Hsu et al. 1968

46

15 No. 3, No. 6 Soma et al. 1987

13 Soma et al. 1983

9 No. 2, No. 4 1981' 1984

8 1988

9 No. 1 No. 4

8

8 Wurster et al. 1972

7 Wurster et al. 1970

6 No.l, No. 5

7 Wursrer-Hill et al. 1985

6



35 156158

Soma H Kada C, Meckvichai et al. 1987. Confirmation of the chromosomal constitution of Fea's Muntjac, Muntiacus

fcae. Proc Japan Acad. 63 ser. B: 253256

Warser D H , Atkin N B. 1972. Muntjac chromosomes: a new karyotype for Muntiacus muntjah. Experientia, 28

972973

Wirth R, Groves C. 1988. A new deer in China. Species, 11 15

Wurster D H Bemirschke K. 1970. Indian muntjac, Muntiacus muntjak a deer with a low dioloid chromosomes

number. Science, 168 1364~1366

Wurster-Hill D H Seidel B. 1985. The G-banded chromosomes of Roosevelt's muntjac, Muntiacus rooseveltorum.

Cytogenet Cell Genet, 39 75—76

A New Species of the Genus Muntiacus

from Yunnan , China

MA Shi-lai WANG Ying-xiang SHI Li-ming

(Kunming Institute of Zoology. Academia Sinica , Kunming)

This paper reports a new species of the genus Muntiacus , according to 1 old adult

male, 1 younger adult female, 1 infancy female and 3 skins collected from Gaoligong and

Biluo Mountain, north-western Yunnan China. The type specimens and examined speci-

mens are deposited in Kunming Institute of Zoology, Academia Sinica, Kunming. We

record it as follows:

Muntiacus gongshanensis Ma sp. nov.

Holotype: KIZ 880018, An old adult male, collected in March, 1988, from Mijiao

(27°35 N 98°47 E) , Puladi, Gongshan county, East slope of the northern sector of

Gaoligong Mountain, north-western Yunnan,

Paratype KIZ 890003 a younger adult female ( with 1 ^ foetus) , collected in

April, 1989 , from Fugong county, west slope of the Gaoligong Mountain ( elevation

3000 metres).

Examined specimens: 1 infancy female, KIZ 890002 , from Fugong county, W.

Yunnan, 3 adult skins (KIZ 7331; KIZ 74410 and KIZ 83001), purchased in the period

1973 to 1983 all from Gaoligong and Biluo Mountain, W. Yunnan.

Diagnosis: Body medium size, weight 16~24kg, body length 950~ 1045mm, the

greatest skull length 194. 8~205. 4mm, without the tuft on the forehead, with non-ob-

viously frontal glands and rather small chin glands ( ^ 17mm X 12mm, 18mm X
9mm). The anther (71. 7mm) is distinctly longer than the anther pedicel (34. 5mm),

The colour of the back of tail is dark-brownish, similar in tone to the back of body. The

condylo-lateral processus (Fig. 1 D-e) is obviously larger than that of other species of

the genus Muntiacus.
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Remarks The new species, Gongshan's muntjae (Muntiacus gongshanensis ) , is

little similar to M. crinifronsy M, feai and M. rooseveltorum in colour of body, but it

has no the tuft on forehead, and the lacrymal separate completely with nasal. The tone

of the back of tail is not as dark as adove mentioned 3 species. M. gongshanensis in

body and hoof size, is obviously larger than M. reevesi. It differs from M. muntjak in

that the larger lacrymal pit and no lacrymal projection extending to nasal except the

body dark brown. Also, the chromosomes of the new species (2w 9 8) is same

as M. crinifrons, not as the other 4 species of Muntiacus, However, according to Shi

Li-ming and Ma Cai-xia (1988) the Ag-NORs sites between the new species and M,

crinifrons are with some differences (Table 3). Phylogenetic status of the new species

in the genus Muntiacus , based on the morphological characterize and the karyotypical

structure, seems to be between M. crinifrons and M. feai.

Key words Genus Muntiacus New species, Yunnan
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Faunal Resources of the Gaoligong Mountains Region of

Yunnan , China: Diverse and Threatened
*

MA Shi-lai HAN Lian-xian LAN Dao-ying JI Wei-zhi

(Conservation Biology Centre, Kunming Institute of Zoology,

Chinese Academy of Sciences, Kunming. Yunnan 650223, China)

1 Introduction

The conservation of biological diversity has latterly become an issue of great public

debate, and a hot topic of concern in China as well as other countries (Ma 1993). A
new journal Chinese Biodiversity has recently been initiated solely to examine biodiver-

sity issues on the Chinese mainland. In particular, the conservation of biodiversity in

tropical forests has aroused much concern, making such forests the 'hot-spots within a

hot topic (McNeely 1990).

Situated within China's Yunnan Province, the tropical and subtropical forests of the

Gaoligong Mountains region constitute one of these ' hot-spots' , the area being one of

the most biologically diverse in all of China (Ma et al. in press). It is the most zoologi-

cally species-rich in all of diverse Yunnan Province: despite its occupying only about 7%
of Yunnan's total area, more than 27% of amphibian, 36% of reptile and 61% of both

mammal and bird species known from Yunnan, were found in Gaoligong Mountains.

In this paper we review recent losses and population declines among mammals and

birds in Gaoligong Mountains, comparing protected and non-protected areas, and using

recent surveys (Ma et al. 1994 Han et al. in press, Ma et al. in press) as a basis. We
then generalize about causes for this unfortunate history of biodiversity degradation, and

offer some recommendations for management of the region,

2 The Gaoligong Mountains Region

The region that is commonly referred to as Gaoligong Mountains is the farthest-

west region of Yunnan Province. It is situated at the southern edge of the eastern Hima-

laya, and the western part of the Hengduan ( Trans-Himalayan) mountain area. Three

parallel mountain ranges divide two major drainage systems, namely the Irrawaddy and

Salween river systems. Gaoligong Mountains, encompassing some 28000km^ , is bor-

dered on the east by the Salween, on the west and south by Myanmar (Burma) and on

* 1995 Environmental Conservation, 22(3) 250 258
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the north by southeastern Tibet. he geographic coordinates for the region are approxi-

mately 23°50' to 28°30'N and 97°3l' to 99°05'E.

2. 1 Biogeographic Considerations

The highest peak in the entire region. Ga'agapu Mountain in the northernmost sec-

tion, reaches 5128m. The lowest elevation in the region, namely 210m, is found on the

border with Myanmar in southwestern Yingjiang County. Thus there is an approximate-

ly 4910 metres differential between the two extremes, although elevational gradients a-

long most slopes vary from about 2500 to 3000m.

Gaoligong Mountains has a northwestern seasonal monsoon realm climate; howev-

er, the change in climatic patterns ( and corresponding biota) from southern, through

central, to northern, sections is dramatic ( Yunnan Province Editorial Group 1987).

The large expanses in the southern section below 1000m elevation have a tropical or sub-

tropical seasonal climate. Here the yearly mean temperature is 22. 6°C with yearly low

and high temperature extremes of 2. 0C and 38. 5°C respectively, and yearly mean pre-

cipitation of 2829mm. Central sections, with elevations generally of 1800 3000m, be-

long to the subtropical seasonal climatic realm. Yearly mean temperatures are 15C
with yearly low and high temperature extremes of 0°C and 31°C respectively, and a

mean yearly precipitation of 1260mm. In the northern section, elevations are generally

20004000m and the general climate belongs to the northern subtropical realm. Tem-

peratures here are lower, and the yearly precipitation averages 1638mm, which is grea-

ter than in the central section, although lower than in the southern section.

The gradient of vegetation types, considered either from south to north or from low

to high elevation, consists of tropical rain-forest; seasonal rain-forest; subtrop-

ical seasonal evergreen broad-leafed forest; semiwet , temperate, evergreen broad-

leafed forest mixed with patches of conifers; and cold-climate coniferous forest (Wu
et al. 1979, Jiang 1980, Liu 1989).

Represented within Gaoligong Mountains are species from the Oriental to Palaearctic bio-

geographic realms. There are also many unique endemic or rare plant or animal species (Zhen

1976 Wu et al. 1979 Zhang 1979, Zheng et al. 1981). To protect and conserve the

region's biodiversity, three Nature reserves have been gazetted, representing respectively the

northern, central , and southern, regions (Fig. 1): Nujiang ( provincial level) Nature Re-

serve, with an area of roughly 2180km^ Gaoligong Mountains ( national level) Nature Re-

serve (1239 km^ ) and Tbngbiguan (provincial level) Nature Reserve, made up of 4 dis-

continuous sections (342km^) (Fig. 1 and its caption).

2. 2 Administrativei Socio-economic Considerations

Gaoligong Mountains is a multi-ethnic area. The region's population includes Han.

Dai. Lisu. Jingpo (also known as Kachen). Nu, Drung, and Achang , ethnic groups.
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Han Chinese constitute 35% the remaining 65% are of minority ' nationalities
'

, of

which the most numerous are Dai. Lisu. and Jingpo, in that order ( Liu et al. 1982

Yunnan Mapping Bureau 1982, Li et al. 1990). However, minorities constitute majori-

ties in most remote , mountainous areas; for example, northern Nujiang Autonomous

Prefecture approaches 92% of non-Han ethnic representation.

Educational levels in small, mountain communities are typically low. Most small

villages have simple one-room elementary schools with a single teacher. Primary educa-

tion is usually in Chinese, regardless of the language spoken in the child's home. Educa-

tional materials are rudimentary, and the proportion of middle (junior-high) school

'graduates' are typically around 1 % 2% ( Table 1) with a correspondingly smaller

proportion having finished upper-middle (high) school.

Table 1 Principal Ethnic Make-up. Population Size. Indicators of Educational Level. Mean Existing

Household Size. Family Planning Rules, and per caput area of Irrigated Cropland for Selected Mountain Vil-

lages in non-Nature Reserve Areas of the Sudian and Guyong Sub-regions. ( All data based on interviews

conducted during November 1993 to April 1994)

Village

Name

Main

Ethnic

Group

Total

Population

Lower Middle

School

Graduates

Have

Primary

School?

Mean

Household

Size

Current

Quota

Children

Per Caput

Irrigated

Cropland/hm^

Mengga Han 1. 358 30* Yes 2 0. 11

Weiqiang Lisu
' 117 1 Yes 8. 36 3:2* *

*
0. 02

Mulonghe Lisu 184 2 Yes 7. 67 3:2 N/A* * * -

Waku Lisu 70 1 No 6. 36 3:2 N/A

Heinitang Lisu 319 11* * Yes 6. 02 3 0. 04

* Of whom 15 had also 'graduated' from upper middle school.

* * Of whom 2 had also 'graduated' from upper middle school.

* * * Limit on children per couple (currently operational local regulations). 3:2 refers to a recent (within last 2

years) policy change from 3 to 2.

* * * * Not Applying as no irrigated land in vicinity: all crops are dryland.

Agriculture and forestry are the two primary sources of economic activity in Gaoli-

gongshan. Tenure in forested areas is classified as ' national forest 'collective forest

or ' private ( individuals) forest . Among the latter two types, some tracts are given

over to collectives or individuals in their entirety, while others remain in public owner-

ship but collectives or individuals are charged with their protection, and in the case of

deforested tracts reforestation. In addition to timber, forests in Gaoligong Mountains

produce fruit, resins, canes and teas (Liu et al. 1982, Dehong Prefecture 1986, Bai

1990).

In valleys and low-lying areas of the southern portion of Gaoligong Mountains, agriculture

is predominant , with the main crops Paddy or Rice (Oryza sativa ) and Sugar Cane (Saccha-

rum ufficinarwn ). Agricultural/ forestry workers make up roughly 80% ~ 90% of the

regions's total population. The current agro-economic system (
' responsibility system) has

been in place for the past 15 years, and there has been an increase in the area of land used for
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permanent agriculture in recent decades. Currently, arable production occurs on 227 000hm^

of which Paddy field constitute 47.6% and drylands make up the remaining 52, 4%. The

main dryland crops include Maize ( Zen mays ) , Potatoes ( Solarium tuberosum ) Soybeans

(Glycine soja) , and Buckwheat (Fagopyrum esculentum )

.

However, and importantly for forest wildlife~many mountainous areas within the

region continue to sustain the traditional cultivation methods of swidden (shifting-culti-

vation) agriculture, albeit to differing degrees. Rotation lengths vary from 3 to 12

years, but a few villages still maintain the historical practice (Yunnan Province Editorial

Group 1987) of longer (1530 years) rotation lengths. Main swidden crops are Maize

and dryland Rice [although many communities obtained a sizeable proportion of their in-

come from Opium Poppies ( Papaver somniferurn ) until the late 1950s]. These commu-

nities generally have little irrigated land (Table 1).

Most hill-groups have strong traditions of subsistence hunting. Dai and Jingpo peo-

ple traditionally hunt, as do a minority of Han people. Among Lisu hunting is a partic-

ularly important part of traditional culture, and many of the traditional Lisu deities are

related to specific animals ( Zhang 1992). Lisu traditionally had no specific taboos or

restrictions on hunting, but rather viewed any bushmeat that they obtained as bestowed

upon them by one deity or another.

Adding to the pressures on the region's biodiversity, the recent liberalization of

China's economy has unleashed new forces in these heretofore remote areas. Local peo-

ple, even those living in remote hill-villages are no longer immune from the pressures

felt throughout China to develop economically. In particular, local governments and

many types of village-level organizations have recently increased commercial timber har-

vesting operations in order to enhance local revenues (at least temporarily). Taken to-

gether, the traditional pressures and those of more recent genesis have combined to put

tremendous strains on the remaining biodiversity of the region.

3 Animal Species of Concern

3. 1 Primates

The White-browed, or Hoolock, Gibbon ( Hylobates hoolock ) is found in India

(Assam) , Bangladesh, Myanmar (Burma), and western Yunnan in China. Studies of

Hoolock Gibbons in the species' western range have been numerous, but little informa-

tion has been published on these Gibbons in eastern Myanmar and western Yunnan.

Based on direct observation and analysis of vocalization analysis. Lan ( 1994) identified

23 groups of Gibbons in six sub-regions of Gaoligong Mountains. He estimated that

50~100 groups still exist in Yunnan west of the Salween River, comprising 2050 in

Gaoligong Mountains Nature Reserve, 3050 along the China Myanmar border are be-

tween Guyong and Sudian, and a few scattered groups elsewhere.
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Hoolock Gibbons persist in only two types of forest montane humid evergreen

broadleaf , and subtropical monsoon evergreen broadleaf. In Gaoligong Mountains,

these forests are restricted to the 2000 2800m elevational band. Gibbon groups only

occur in primary forest, or in forests that have not been cut for at least an estimated 50

years. Secondary forests and those that are currently subject to selective logging (i. e.

unoccupied by Gibbons) were found to have similar species-composition and food-availa-

bility, but a simpler forest structure (Lan 1994). Thus, it seems reasonable to postu-

late that recovery of such forests into suitable Gibbon habitat is possible, but will re-

quire many years without major disturbance.

Less than half of the existing Hoolock Gibbon population in the region is under the

protection of Nature reserves. The remainder are scattered and isolated in nonprotected

areas. At present, the most serious threat is habitat alteration in the form of commercial

logging and expansion in the area of land under swidden agriculture. Hunting of

Hoolock Gibbons also still occurs and threatens the persistence of these populations.

However, most Lisu villagers have now accepted village-level prohibitions on Gibbon

hunting, with the rationale that Gibbon calls are enjoyable, and help by these calls to

forecast local weather.

The Slow Loris ( Nycticebus coucang ) in Gaoligong Mountains is restricted to tropi-

cal and subtropical broadleaf forests of the southern and southwestern regions. Inter-

views with local inhabitants suggested that Loris still inhabit a few riparian forests be-

low an elevation of 1800m. Local folklore, maintains that Slow Loris parts provide a

cure for rheumatism. Thus it remains the object of hunting pressure despite its cryptic

and nocturnal nature. Scattered populations persist, but unregulated taking for medici-

nal use, as well as areal reductions in its required habitat, continue to threaten its future

in Gaoligong-shan.

Three species of Macaque still persist in Gaoligong Mountains (M. mulatta , M.

assamensis , and M. arctoides) , but while none is endangered , all are hunted heavily

(despite legal protection) because they are perceived as a menace to crops. Two species

of langur are known from Gaoligong Mountains (Trachypithecus phayrei and T. pil-

eatus) , while another, Presbytis obscurus , possibly persists, but sightings of it are rare

and indeed the status of all three species must be considered tenuous.

3. 2 Carnivores

Red Pandas (Ailurus fulgens ) in Gaoligong Mountains appear to be present in rea-

sonable numbers , and have not yet declined to endangered levels. Northern areas within

Gaoligongshan appear to have relatively high concentrations of Red Pandas, although

further south their status has deteriorated considerably. Poaching still exists in each are-

a of distribution, and skins were seen for sale in local markets on numerous occasions.

We believe that overall population levels have declined seriously from those existing dur-
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ing the 1970s and 1980s, and expect this decline to continue as habitats continue to be

altered and hunting continues to be uncontrolled.

Both Asiatic Black (Selenarctos thibetanus) and Malayan Sun ( Helacrtos ma laya-

nus) bears inhabit Gaoligong Mountains. Bears eat a wide variety of foods but are par-

ticularly attracted to Maize, a staple food of hill agriculturalists. For this reason , hill

tribesmen almost universally treat them as enemies, and have developed a wide variety

of techniques to kill them. Most local agriculturalists seem to feel that it would be best

if bears could be extirpated. But despite their prominence in the minds of local resi-

dents, we encountered no sign of either species in the wild, and available evidence sug-

gested that bear populations are quite low.

The historical range of the Tiger (Panthera tigris ) includes Gaoligong Mountains,

and evidence suggests that a very few may occasionally use the area. In 1983 a Tiger

was poisoned near Guyong after having killed some domestic livestock. However, we

did not collect any direct, or more recent indirect evidence of Tiger presence. Hunters

interviewed all agreed that, if present at all, they were certainly rare.

The Binturong (Arctictis binturong , family Viverridae) is generally restricted to

tropical forests. In Yunnan, it is known from the Tongbiguan Nature Reserve within

the Gaoligong Mountains region. We did not document the presence of this species di-

rectly, but did receive some reports of uncertain reliability of its presence. It evi-

dently survives, but with increasing shrinkage of primary tropical forests, its situation

must be described as precarious.

3. 3 Artiodactyls

Five species of deer have been recognized from the Gaoligong Mountains region:

Sambar ( Cenvus unicolor ) , Tufted Deer ( Elaphodus cephaLophus ) , Red or Indian

Muntjack ( Muntiacus muntjak ) , Gongshan Muntjack (M. gongshanensis) and Hog

Deer [_Cervus ( = Axis ) porein us^. Of these. Red Muntjak and Tufted Deer are the

commonest and most widely distributed within Gaoligong Mountains. The Gongshan

Muntjak, first discovered in 1988 and described in 1990 as separable on the basis of its

unique karyotype (Shi et al. 1988, Ma et al. 1990) appears to survive in reasonable

numbers. These last three all inhabit secondary, as well as primary forests, and thus

tolerate considerable habitat disturbance. Based on the lack of observations and on ac-

counts from local hunters. Sambar appear to have virtually disappeared from their for-

mer ranges in the southern portion of Gaoligong Mountains, although they persist in the

north. Hog Deer, formerly documented from Ruili county in the south, have seemingly

now completely disappeared there.

Gaur ( Bos gaurus ) are known historically from southern sections of Gaoligong-

shan, but currently they have evidently been extirpated from most low-elevation areas,

although remnant populations still survive in relatively lightly-populated , mountainous
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regions where wanderers have crossed the Myanmar border. Takin (Budorcas taxicol-

or) were once widely distributed throughout Gaoligong Mountains (their southernmost

extent). They are still relatively abundant along the main, central spine of the Gaoli-

gongshan range, but have been virtually extirpated elsewhere. Red Goral ( Naemorhed-

us cranbrooki ) are only known from high-elevation areas in the extreme north of Gaoli-

gongshan (Ma et al. 1995). Their numbers appear to be quite low, and hunting has not

yet been controlled, so that the outlook for this small population appears bleak (Ma et

al. 1995) Goral (Naemorhedus goral ) and Blue Sheep (Pseudois nayaur) are also distrib-

uted in extreme northern Gaoligong Mountains, where both persist in very low numbers.

3. 4 Other Mammals

Asiatic Elephants ( Elephas maximus ) are known historically from Gaoligong

Mountains, and were documented near the Myanmar border as recently as 1976. How-

ever, our surveys failed to turn up any evidence of their continued existence in our area.

It is said that Gaoligong Mountains also supported Sumatran Rhinoceros (Dicerorhinus

sumatrensis ) until the early 1950s (Wang et al. 1990) but now even the oldest, most

experienced hunters consulted can recall no evidence of them.

Because of their dependence on old-growth tropical forests, the Giant Squirrel

(Ratufa bicoLor ) and the sympatric Yellow-throated Marten {Mantes flavigula ) may

serve as indicators of the health of these habitats. For both are sensitive to habitat alter-

ations, and thus are apt to be lost as habitats are modified. Historically, Giant Squirrels

in Gaoligong Mountains had been recorded, only from Tongbiguan Nature Reserve.

Thus our recent observation of Giant Squirrels in unprotected forests in Yingjiang Coun-

ty (Ma et al. 1994) was heartening, and tended to confirm our judgement that some of

these forests had been conserved well by local Lisu people. Conversely, we failed to find

any evidence of Giant Squirrels in more southerly areas, including some within the

Tongbiguan Nature Reserve.

3. 5 Pheasants

Twenty species of Phasianidae are known from Gaoligong Mountains (Table 2).

Because most species are both hunted and dependent on mature forests, they are espe-

cially vulnerable to decline.

Table 2 Pheasanidae Documented from the Gaoligong Mountains region

Scientific (Latin) Name Common English Name

1. Tetraophasis obscurus Pheasant Grouse

2, Francolinus pintadeanus Chinese Francolin •

3. ArborophiLa torqueola Common Hill-partridge

4. Arhorophila rufogularis Rufus-throated Hil partridge
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Scientific (Latin) Name Common English Name

5. Arbtorophila atrogularis White-cheeked Hill-partridge

6. Bambusicola fytchii Bamboo Partridge

7. Ithaginis cruentus Blood Pheasant

8. Tragopan satrya Crimson Tragopan

9. Tragopan blyhii Blyth's Tragopan

10. Tragopan temminckii Temminck's Tragopan

11. Lophophorus sclater

i

Sclater's Monal

12, Lophura nycthemera Silver Pheasant

13. Lophura leucomelana Kalij Pheasant

Red Jungle-fowl

15. Pucrasia macrolopha Koklass Pheasant

16. Phasianus colchicus Common Pheasant

17. Syrmaticus humiae Black-necked Long-tailed (Hume's) Pheasant

18. Chrysolophus amherstiae Chinese Copper (Lady Amherst's) Pheasant

19. Polyplectron bicalcaratum Grey Peacock Pheasant

20. Pavo muticus Green Peafowl

Within Gaoligong Mountains, the Grey Peacock Pheasant (Polyplectron bicalcara-

tum) appears to be limited to the forested, mountainous sections in the 250~1100m ele-

vation band of the southern portion of Yingjiang County. We recorded only a single di-

rect observation of it in 309 field-days during 1992~1994 (Ma et al. 1994). Although

local people maintain that Grey Peacock Pheasants are locally common , the fact that we

saw only a single pair makes us suspect that current numbers are quite low.

The known distribution of Sclater's Monal ( Lophophorus sclateri ) in Yunnan is

limited to the Gaoligong Mountains and Nujiang reserves. We observed considerable

hunting activity by local people (including the use of snares) in areas within the Nujiang

Nature Reserve during 1990 and 1992. Local people informed us that, while in the past

it was relatively common to encounter flocks of 2030. Sclater's Monals are now rarely

seen, and flock-size is more likely to involve only 35 birds. Thus, this species appears

to be under heavy pressure in the northern section of its range. It is faring somewhat

better within the Gaoligong Mountains Nature Reserve, where protection has been more

effective and where incursions by local people are fewer than in the north.

It appears that the current distribution of the Blacknecked Long-tailed ( Hume's)

Pheasant (Syrmaticus humiae) in Gaoligong Mountains is restricted to areas including,

and south of Tengchong County. The major portion of this area is unprotected by Na-

ture reserves. The species is hunted by local people and, in general, is not receiving the

protection it requires. Its total population cannot be estimated, but appears to be quite

low. We believe the status of Hume's Pheasant in this region is precarious, and that it
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could easily become extirpated if effective conservation measures are not adopted soon.

3. 6 Hornbills

he other avian group of most popular conservation interest are the hornbills. Past

records of hornbills from Gaoligong Mountains include Malabar Pied Hornbill (Anthra-

coceros malabaricus ) and Great Pied Hornbill ( Buceros bicornis ) , We made only a single

observation of hornbills: 2 Great Pied Hornbills in forested habitat in the southern-most

section of Tongbiguan Reserve (Ma et al. 1994). We were told a similar story by local

people in a number of other sites: hornbills are occasionally seen during autumn, but

only for a few days, as they fly in temporarily from nearby Myanmar , and do not nest

on the Chinese side of the border.

These results suggest that hornbills in Gaoligong Mountains are rare. We note that

hornbills are obligate forest-dwellers they are dependent for both feeding and nesting

on the presence of old, large trees in mature forests. As there has been a continuing de-

crease in the amount of such primary forest remaining within tropical areas on the Chi-

nese side of the border (due to commercial cutting and conversion to croplands) , horn-

bill habitat has decreased accordingly. This reduction of habitat appears to be responsi-

ble for the rarity of hornbill sightings in Gaoligong Mountains.

4 Causes for Biodiversity Loss Despite Protected Areas

4. 1 Poor Placement

How well are the three Nature reserves located within Gaoligong Mountains, rela-

tive to species richness and human density? Contrary to the ideal strategy, the propor-

tion of total land in reserves shows negative, rather than positive, correlations with spe-

cies richness (Ma et al. 1994). For example , stratified by elevation, the proportion of

land in reserves is negatively correlated with the total number of mammalian ( r =

0.685 P<0. 05), avian (r= -0. 969, P<0. 01), carnivore 0=— 0.759 P<
0.02) and primate 0=— 0.843 P<C 0. 01 ) , species. Thus, areas with the highest

species richness have the least nominally protected land, and vice versa (Fig. 1).

Reserves in Gaoligong Mountains have evidently been established where human

density is lowest, namely where conflicts with established uses are minimal. The pro-

portion of land in reserves, stratified alternatively by elevation and latitude, is negative-

ly correlated with human population density (r= — 0. 888 and 0.956 respectively:

Fig. 2). A linear regression of proportion of protected land on human density suggested

that Nature reserves have not been (and perhaps cannot be) established where human

density exceeds 92/km^ (Ma et al. 1994). Only in regions having a population density

of less than 30/km" did the reserve area exceed one-quarter of the total land-area.
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Fig. 1 Trends of species richness and proportion of total land under Reserve designation on elevational

band. Gaoligong Mountains region, Yunnan

b ^
Elevation /m

Reserve Proportion X Human Density/sq.km

Fig. 2 Trends of human population-density and proportion of total land under Reserve

designation on elevational band. Gaoligong Mountains region. Yunnan

4, 2 Poor Management

Reserve staff often lacking training and financial support, spend time in ' sideline

occupations^ to increase their income. The primary responsibility for funding Reserve

activities (even at the national-level Gaoligongshan Reserve) falls on cash-limited coun-

ty-level governments. Most Reserve workers are employed only part-time, and lisle at-

tention is focused on the main objectives of the Reserve itself (Ma et al. 1994). At some

protection stations, the main task of personnel is evidently to check for proper certifica-

tion of timber hauled through protected areas. We also noted a lack of border marks or

signs informing people where Reserve boundaries were, or what regulations affected
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land-use within Reserves.

Education of local people regarding the rationale and management of Reserves is

rare. Even the one counterexample serves to illustrate the difficulties faced: in the Da-

tana area of the Gaoligongshan Reserve, a great deal of work had gone into educating

and informing local people about pertinent laws and regulations. During the late 1980s

and early 1990s, the Nature reserve bureau conducted some investigations that were tar-

geted at poaching of Takin and Sambar , and prosecuted a number of cases. Evidently,

these efforts had some effect, as local residents repeatedly told us they knew of, and re-

spected, the presence of the Reserve. Most residents knew that it was illegal to cut

wood inside the Reserve , and that Takin and Bears were protected. However, while the

basic concepts had been accepted, the protected status of only a few, larger species was

generally known. For example, of 20 residents interviewed in Datang , 16 believed it

was legal to kill such protected species as Chinese Copper Pheasants [Chrysolophus am-

herstiae (source: Zheng Zuoxin, Ed. Birds of the World Latin Chinese and English

Names , Science Press. Beijing, China. 1986)] Yellow-throated Martens, and rhesus

macaques (Macaca sp. or spp. ) (Ma et al. 1994).

4. 3 Pressure from Local People to Exploit Natural Resources in Reserves

Nujiang Nature Reserve benefits from its inaccessibility and large size. Thus, con-

version of forest to other uses has been modest there. However, because there are es-

sentially no enforcement personnel and hunting is virtually uncontrolled, many species

must cope with mortality rates that are similar to those experienced on unprotected

lands.

In the smaller, lower-elevation Tongbiguan Nature Reserve, economic pressures

have already assailed the Reserve, one section having been severely affected by political

events in neighbouring Myanmar (Burma). During the late 1980s, armed units opposing

the government in Yangon were defeated by the tatter's forces and fled across the border

into Tongbiguan, where they established a command post, including barracks, a field

hospital, and an arsenal, all within the borders of the Reserve. Large expanses of pri-

mary forest were removed to provide for theses tructures, and for Firewood, When rela-

tions between the warring groups eased in the early 1990s, the command post, bar-

racks, and hospital, were moved back to Myanmar. However, the housing and most of

the new residents have remained behind in the Reserve.

In another section of Tongbiguan, a formerly small village that had evidently

opened up to trade with Myanmar in the late 1980s, grown into a town of over 2000 peo-

ple, complete with wide streets, market , and even a movie theatre. Large areas of for-

est had been converted to agricultural use for rubber plantations, Sugar Cane, or

thatch. Dipterocarp forests, found only in the lowest elevations of western Yunnan, had

been reduced to remnants, which were common only in steep gorges and ravines.
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The Gaoligong Mountains Nature Reserve appears to be the best-protected of the

three. Nevertheless, it faces pressures from economic activities on surrounding lands.

Below the boundary, mountain slopes and foothills are mostly collectively-owned for-

ests, managed by local residents. These have recently come under increasing use for to-

bacco plantations, as local governments have encouraged development of Tobacco ( Nic-

otiana tabacum ) as a form of economic development. Because large quantities of wood

must be obtained for building and operating tobacco-roasting houses, these collective

forests have come under increasing harvesting pressure.

5 Causes for Biodiversity Loss: Unprotected Areas

5. 1 Rapid Increase in Human Population

Humans and their consumption of natural resources, are the major, albeit indirect,

source of biodiversity loss. The case of Nujiang Prefecture ( including the middle and

northern sections of Gaoligong Mountains Nature Reserve) serves as an example of re-

cent population expansion: by the end of 1993 the Prefecture's total population (inclu-

ding areas to the east of the Salween River) totalled over 460 000 compared with the

only 190 000 present in 1952 (an increase of 142% in 41 years). However, most of this

increase has occurred relatively recently: in 1986 the increase-rate since 1952 stood at

only 106% (Li et al. 1990) suggesting a more rapid rate of increase since the mid

1980s than previously. Similarly, in the early 1950s the entire Gaoligong Mountains

region's population was about 600 000 whereas we now estimate it as about 1 700 000.

This increased population has put tremendous pressure on available cultivated land,

and thus much formerly wild land has been converted to carrying crops. Production has

not kept pace with population and as a result, much of the region is still classified as

' impoverished (Guo 1992).

5. 2 Rush to Economic Betterment

Following the economic reforms of the late 1970s. China has greatly expanded her

economy. Much attention in the West has focused on the rapid economic growth of Chi-

nese cities, and of the southeastern portions of China. However, the more remote, ru-

ral regions have not been immune to the pressures to leap from third-world poverty to

the computer age in a single bound. If anything pressures here are more intense » due to

the fear of getting ' left behind^ the more prosperous coastal regions. The most immedi-

ate source of wealth in Gaoligongshan is rapid liquidation of existing natural resources.

The consequence has been rapid expansion of commercial forestry in the region. At

least 20 roads have recently been built or have been improved in the past 4 years prin-

cipally for access to timber, either in Myanmar or China itself (Ma et al. 1994). Our

observations suggest that this level of commercial logging is having a substantial impact
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on the area's natural vegetation. Compared with the 1980s, areas supporting primary

forest have been considerably reduced, often to small fragments. Most areas now, sup-

port a mosaic of grasslands (many parts being kept in that state for livestock grazing by

periodic burning). Man-made or natural pine forests, and young (<10 years old) mixed

broadleaf-conifer forests. We estimate that, if current trends continue, mature standing

timber outside of existing Nature reserves will have been completely harvested within

the next 10 years.

Cultivation has also been pushed onto steeper terrain than was traditionally used,

and periods of fallow in swidden areas hate been shortened, resulting in increases in ero-

sion and landslides when precipitation exceeds average levels. Economic losses from re-

cent landslides have been high. For example , losses from slides in the Sudian region in

1993 alone exceeded 2. 6 million yuan (roughly US $ 306 000 at 1994 exchange rates)

yet the significance of these events seems to have gone unnoticed by both local farmers

and officials.

5. 3 Lack of Reforms to Traditional Land-use Practices

In mountainous areas where wildlife and forests persist, traditional practices such

as swidden agriculture and unmonitored and unregulated hunting still prevail widely.

Areas under swidden agriculture can maintain only those species that are tolerant of ear-

ly-successional-stage forests, and/or that do not require large, unbroken forested

tracts. Incompatibility of some fauna with swidden agriculture is exacerbated where ro-

tation times have been shortened, as has been done in many areas in recent years. While

it may be that traditional swidden practices are stable from a soil fertility viewpoint,

they are not compatible with the maintenance of a broad range of native species.

The traditional reliance on bush-meat for supplemental protein is still strong, par-

ticularly among the Lisu. It is commonly said that ' a Lisu man can never be parted from

three items; his satchel, his knife, and his gun'. Recently, with increased population

and economic activity in nearby lowlands. Lisu can hunt not only for their own families

but also for cash, by selling to restaurants or wealthier valley dwellers. Unfortunately,

their hunting tradition seems not to have been accompanied by a conservation ethic, or if

it once was present, the ethic has long-since been lost. Under low human population

densities, the oft-repeated practice of ' shoot it if you see it may have had little impact

on wildlife population levels. Now, the practice must be revised to prevent the Lisu

bush-meat tradition from being lost not for reasons of cultural transition but simply

from lack of meat.

One difficulty in altering practices of hill-tribe hunters is that they lack the ability

to control effectively the access of others to their hunting-areas. In one case a village

leader told us that there was no point in being frugal with wildlife resources because any

animals that were left near the village-would simply be taken by hunters coming across
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the border from Myanmar. It will be nearly impossible to foster an improved sense of

community responsibility for natural resources when the home community is unable to

limit access to those resources by outsiders.

5. 4 Insufficient Information and Education Regarding Conservation

We know of instances in which local officials have taken wildlife laws seriously,

cracking down on Takin poachers and illegal tree-fellers, levying a large fine on a local

man who killed a bear, or refusing to purchase illegally captured or poached wildlife.

However, these instances can be easily matched by those in which no action was taken

after similar offences. More importantly, little attention has been given to disseminating

information on pertinent forest and wildlife regulations. We estimate that only about

30% of local residents whom we interviewed knew anything about the national environ-

mental protection law, national wildlife laws, nationally and provincially protected spe-

cies, or the fact that all hunting within Yunnan had been (quite ineffectively) 'declared

illegal during the 3 years period of 1991 1993.

Some examples serve to illustrate this point. In one case, we observed a notice,

posted on a collectively-owned shop, advertising interest in buying and selling tiger

bone, leopard bone, monkey bone, bear gall otter skins otter bone, and pangolin

scales, all of which are prohibited from commercial trade by national and provincial

laws. In another case, it emerged that a village leader was among, the most avid hunt-

ers of the area. On his office wall was a poster produced by the provincial wildlife pro-

tection office, displaying pictures of the area's protected species. In response to our

question about differentiating protected from legal to-be-taken species, he told us that

he shot whatever he saw, and that local residents had the same custom so indicating

that the poster was not having its intended effect,

6 Recommendations

1) Increase the level of financial support provided to Nature Reserves, Nature Re-

serves operate in the public trust, and the benefits from protecting these areas accrue to

all Chinese citizens. It is thus appropriate that governments should shoulder the largest

share of this burden.

2) Within existing Nature Reserves, undertake comprehensive planning with the

goal of identifying areas within each Reserve that should not be entered at all (for any

reason) , areas that should only be entered for scientific research, areas that can be

opened for tourists, and areas that may be appropriate for limited economic activities by

local people (and measures to monitor and control these activities).

3) Alter some Reserve boundaries to allow for local livelihoods (e. g. moved up to

beyond the limits of existing croplands). Although such moves would reduce the total

area ' protected we believe the net effect would be positive, because remaining areas
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could then be protected more efficiently than formerly, and local people would have an

indication of the need for careful, agreed adjustment when matters of limited land-use

ace concerned.

4) Increase the level of financial and technical support for alternative economic op-

tions in communities surrounding Nature Reserves (primarily agricultural, but possibly

including direct subsidies) to compensate for the loss to their immediate economies of

these natural resources.

5) Where local groups have protected primary forests outside of Nature Reserves,

support and encourage these local traditions. Because increasing population and income

disparity threaten even these areas, increasing support must be directed at improving,

the economic welfare of these communities in ways that do not disrupt the systems

which have allowed these forests to persist.

6) Where forests are under direct management by township or county authorities,

plan commercial harvesting carefully, with rigid exclusion of remaining old-growth

stands. A central tenet of forestry policy should recognize that softwood monocultures,

although they may be a valid land-use, are not synonymous with primary old-growth

,

broadleaf or broadleaf-conifer mixed stands: both types of forests have value, but the

values differ. Currently, Primary forests are under tremendous threat, while pine etc.

stands are increasing in area. Thus, policy should favour retention of currently existing

old-growth stands , with intensive commercial use only of areas that are already under

commercial timber production.

7) Avoid total ' bans' of hunting in non-Reserve forests (enacting such regulations

are futile, and only really exist on paper) but instead encourage scientists, forestry of-

ficials, local government officials, village leaders, and active hunters, to work together

to develop practical mechanisms to monitor and control hunting at the local level.

8) Control human population growth. Efforts to limit family size must be contin-

ued and strengthened, particularly in the hill areas. Ultimately, all other efforts will be

frustrated if the number of people making demands on Gaoligong Mountains's resources

continues to rise.
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8 Summary and Conclusions

We estimate that roughly one-third of Gaoligong Mountains 's total area is now de-

voted exclusively to agriculture and other uses that preclude maintenance of biodiversi-

ty. In most cases, primary forests existing at the establishment of the three Nature Re-

serves have been conserved effectively. However, small-scale (but largely unmonitored

and uncontrolled) tree-felling and other vegetation disturbance continues in many areas.

Despite these lapses, forests are in better condition within, than outside of, established

Nature Reserves. As well, the future for these forests looks brighter than for those sur-

viving outside Reserves: at the very least , county governments are not free to convert

them into pine plantations.

In contrast, hunting has been reduced only slightly much less effectively than for-

est cutting has been. Although it is possible to find evidence of persistence of some rare

animal species, and some Nature Reserve personnel believe there are indications that

sensitive and rare species are showing an upward trend, poaching of animals is still com-

mon, particularly of smaller-bodied or lesser-known species. Although it seems well es-

tablished that wellknown species (e. g. Takin) must be strictly protected, many species

at equal or greater risk of extirpation and equally protected legally (e. g. some species of

pheasants) do not enjoy such effective protection.

Education and skill levels of staff are low. Financial support, both for salaries and

equipment , are far from adequate. Educational and informational efforts in surrounding

villages are lacking, even as these villages increase in size, and pressures increase for

villagers to exploit whatever resources are available to them, and whether legally

or not.

We believe that most of these specific problems facing Gaoligong Mountains's Na-

ture Reserves reflect a deeper, more fundamental policy-flaw, Nature Reserves are in-

tended to protect resources that benefit not only the local community, but all of China

and ultimately the world. However, such protection has its costs, including the oppor-

tunity cost of not being able to exploit these resources for immediate economic gain.

These costs currently fall disproportionately on local people, and are not shared by all

the country's citizens. For these Nature Reserves to succeed in their objective of conser-

ving resources of national or even wider significance, support from higher levels is nee-

ded. Excessive reliance on local governments to support the Reserves themselves, and
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on local people to bear the brunt of opportunity costs, is an unreasonable and therefore

unwise strategy.

Problematic as Nature Reserve management is wild resources in the roughly 87% of

Gaoligong Mountains that lacks formal protected status are in a yet more precarious

state. There has been some progress in protecting forest habitats in some sub-regions.

Some forests are being reclaimed, some areas are being conserved for watershed protec-

tion, and some relatively small patches of untouched forest remain outside of Nature Re-

serves , in both national and collectively-owned forests. However, the general tendency

has been to simplify ecosystems and weaken ecocomplexes, to convert lowland forests to

agriculture, and to use upland forests for commercial production of wood for various

purposes such as dimension lumber, plywood, charcoal, firewood, and local housing

needs. For wildlife, this means that species for which secondary forest and/or opened-

up areas provide adequate or optimal habitat, have usually persisted. In contrast, spe-

cies with little tolerance of disturbance, little ability to withstand exploitation, and/or

that require old mature forests, have fared poorly or even disappeared.

Regardless of the status of a sub-region's forests, there has been little progress in

protecting animal wildlife directly from over-hunting. Effective systems that control the

level of hunting have yet to be initiated, much less become truly effective. Thus, even

in areas with adequate vegetative habitat characteristics, many animal species are contin-

uing to decline.
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A New Species of Ochotona

( Ochotonidae
,
Lagomorpha ) from Mt.

Gaoligong, Northwest Yunnan

WANG Ying-xiangi GONG Zheng-da' DUAN Xing-de'

(1 Kunming Institute of Zoology, Academia Sinica)

(2 Control and Research Institute of Epidemic Diseases of Yunnan)

Abstract This paper presents description of a new species of Ochotona collected

from Mt. Gaoligong, Northwest Yunnan. The type specimens are kept in the Control

and Research Institute of Epidemic Diseases of Yunnan, Dali. Diagnosis of the new

species is given as follows:

Ochotona gaoligongensis Wang et Gong, sp. nov.

Holotype: No. 107, male (ad), collected on October 16, 1985, from Dongsao-

fang (27°45'N98°278E) Gongshan Co. northwest Yunnan, alt, 2950m.

• 390 •



Paratypes No. 90 female (ad. ) and No. 87, male (ad. ) collected on October 15

1985 from the same locality as the holotype.

Diagnosis: The new species is similar to Ochotona farrest i in size and main charac-

ters of skull, it distinguished from latter chiefly by its head and neck brilliant brown ru-

fous, back dull rufous-black; by its flattened skull in profile, nasal bones longer and

with broader posterior, and processus condylaris broader in Mandibula.

Remarks The present new species belongs to subgenus Ochotona by its palatal and

incisive foramina completely confluent. The new species is closely similar to O. forres-

ti by its violin-shaped palatal-incisive foramina, lacking small vacuities at the anterior

end of frentals, flattened in profile of skull, size medium and well developed claws, but

distinctly differ from other of this subgenus. It is dstinguished from O. forresti by the

following points:

(1) Its head and neck is entirely brilliant brown rufous and forms distinguished col-

ourations with back dull rufous-black, against same colourations of head, neck and back

on latter.

(2) Its back is duller than latter, on O. forresti the back tinged with dull greyish

brown , or rufescent brown.

(3) Its back of car is black against brown-rufous on latter.

(4) The juncture of under surface and flank tinged with brown-rufous against ab-

sent on latter.

(5) The skull is lowered and flattened in profile, depth of skull 13. 1(12. 813. 8)

mm, against 14. 2 ( 13. 5 15. 0)mm on latter.

(6) Nasal bone are relatively longer and with broader posterior than that of latter,

nasal length 13. 1(12.5 13. 8)mm against 11. 9(11. 3 12. 9) mm, the width of nasal

posterior 5. 2(4. 9 5. 3)mm, against 3. 8(3. 4 4. 6) mm.

(7) Basal occipital bone is narrower, the width between two bullaes 2. 32. 8mm,

against 3. 4(3. 14. 0)mm on latter.

(8) Bullae is relatively larger than that of latter, the length of the bullae 10.1
10. 9mm against 9. 3(8. 8 10. Dmm.

(9) Processus condylaris in Mandibula are broader than that of latter, the last

width of processus condylaris 5. 05. 8mm, against 4. 6(4. 1 4. 8) mm.

In Mt. Gaoligong, new species distribute to same locality with O. forresti and O.

thibetana , but it distinctly differ from latter.

Key words New species, Pike, Ochotona , Mt. Gaoligong, Yunnan
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A New Subspecies of Shrew-Hedgehog

,

Neotetracus sinensis Trouessart (Erinaceidae, Mammalia)

,

from Yunnan , China

WANG Ying-xiang LI Chong-yun

(Kunming Institute of Zoology , Academia Sinica)

Abstrac This paper presents a description of a new subspecies of shrew-Hedge-

hog, Neotetracus sinensis Trouessart, collected from middle and western Yunnan, Chi-

na. The description of the new subspecies is given below

Neotetracus sinensis hypoLineatus subsp. nov.

Holotype: No. 76310 female (ad.) collected on December 6 1976 from Leng-
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Shuihuo (alt. 2100m) , Da Tang, Tengchong, western Yunnan.

Paratypes: No. 76334 male (ad. ) collected on December 12 1976 from the same

locality as holotype; No. 640136 , female (ad. ) , collected on December 7 , 1964 from

Mu-Dahyio (alt. 2100m) , Jingdong, Middle Yunnan.

Holotype and two paratypes are deposited in the Kunming Institute of Zoology, Ac-

ademia Sinica.

Diagnosis: Most resembling N. s. cuttingi , but distinguishable from the latter by

the pattern of its median dark stripe which is absent on the median region of the nape

and upper back, by being lighter in colour and by the presence of postorbital processes

on the skull. In addition, the colour of the under surface of most of the specimens is

gray-drab instead of being light buffy as in the latter.

The nominate subspecies collected from Omei Shan, Sichuan differs from the new

subspecies in the absence of the median dark stripe, the brownish-buffy colour of the

underparts, the broader skull with zygomatic width 18. 1 (17. 518. 6) mm and mastiod

width 13. 8 (13. 614. 0)mm.

N. s. fulvescens of northern Vietnam differs from the new subspecies in its large

skull with greatest length 33. 4 ~ 37. 7mm and underparts washed with brownish-ful-

vous.

Specimens examined: N. s. hypolineatus, subsp. nov. 11 ^ ^ , 20 ( Teng-

chong and Yingjiang, western Yunnan; Ximeng and Lancang , southwestern Yunnan;

Jingdong, middle Yunnan; Luchun, southern Yunnan) N. s. cuttingi 12 ^ 15

(Lushui, western Yunnan) N. s. sinensis 5 ^ ^ 3 (Omei shan, western Si-

chuan).
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73312 3150 580 510 100 50 115. 6 106. 1 55. 4 57. 5 18. 8 20. 4 40. 7. 0X6. 5

73838 3800 490 425 83 49 98. 91. 6 41. 2 52.0 17. 4 21. 2 36. 7. 0X4. 3

7

P. I. neglecta , P. I. mgnc:e/>5 P. L intrudens 3

P. I. intrudens

121. 5(119. 0126.8)mm

R I. neglecta,

P.

I. 2>2^01^^^"6'
P. I. nigriceps,

3 P. I. laruata ( P. I.

taivana( P. I. hainana ( P. I. rivalis (
4 P. L Zart;a&

P. I. toz'z;ar2a 100mm

P. I.

23mm; P. I. haimina , 109. 7 ( 106. 8

114.0)mm 4

P. L janetta, P.

I. robusta , P. I. jourdenii, P. I. leucomytax , P. I. ogilbyi 5

120mm

P. I. wroghtoni, P. /.graj;/

P. I. tytlerii, P. L «egZe"a P. 1.

'/«^^5
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3 (Dendrobenthania capitata)

12 45

P. L intrudens( 10 3 31

8, 4; 2); P. I. neglecta( 3); P. /. nigiceps (
3); P. I. larvata( 3 8 6 9 5 P. I.

hainana ( 3 3 7 P. L rrr^a/zs ( 20 2
1 3 5)

2 Petaurista petaurista nigra Wang

73744 1973 12 12 1900m

73745

15 7 2 2 3)

R P. 3^"r2a;2eAm\s

18.2mm

24%

P. P. 3;"mznemz5
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p. p. 3^"r2a72en5f5 1-2=6
R P. 3^wna"6»"w'5 18. 2 19. 2mm ( 2)

2

/g /mm /'mm /mm /mm /mm 1mm /mm /mm /mm /mm /mm /mm

73744

73745

1800

2100

440

455

483 75

550 78

45

46

74. 3

79. 6

64. 8

69.

39.

92.

51.

50. 2

18. 2 35. 8 27. 6 16.9

19. 2 37. 9 27. 8 18.

17 Ellerman et al.

1951) P. p. philippensis, P. p. cinera-

ceus , P. p. primrosei , P. p. stockleyi , P. p. mergulus, P. p. reguli , P. p.

/"7z;^a7

P. P. philippensis ^P. p. lanka

R P. rubtcundus, R p. rufipes,

P. P. AazVzana P. p. gra^f 4

72mm 4

P. P.

P. P. mUom,

P. P. 3^"«a/2erm5

24%

16. 6 18. 2 22%; P. P. albiventer,

74(66. 073. l)mm

100

P. P. 3^"nar?£7m5

26°28°50' 98°40'99°15'
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19002900m

(Ta ma flousmna)

9 11

P. P . yunanensis ( 6 3 12 P. p. lylei (
10 8 17 P. P. miloni ( 5 2

4

4 P. P. rufipes( 3 5 5 3

P. P. rubicundus ( 3 P. p. hainana ( 26 16

8

3 Slll^ttfeK. Callosciurus erythraeus gongshanensis , Wang

73952 1973 12 30 1600m

74736 1973 12 12 1850m

73951

1 2

5254mm

1/3

67 6080mm)
4/5

3)
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3

1% mm

350

300

339

270

230

210

220

215

210

200

190

190

48

49

45

50

16

18

15

17

53.8

52. 5

52.0

52.4

46. 6

45. 6

44.8

45. 3

26.0

25. 1

25. 1

25. 1

33. 5

32.8

30.8

32. 5

19. 1

18. 9

17. 2

18. 11

24. 4

23.0

23.0

23.4

9. 5

10.0

9. 9

9. 7

14 1981)

C. e. intermedia , C. e. gordoni , C. e. zimmeensis , C. e.

michianus ffl C. e. gZown— 5 C e. intermedia

55mm .
C. e. gordoni, . .
30mm

C. e.

C

e. ^^^/^«^^5 .
52mm C. e. glove",

.
C. e. erythraeus,

56mm

27°28°50')

15002100m
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C. e. intermedia , 1 ( C. e. gordoni, 57 (
C. e. zimmeensis, 53(

C. e. michianus, 57 ( C. e. glover" 12 (
C. e. bonhote" 28( C. " vuuliangshanne-

sis, 48 ( C. e. hendeei , 28 ( ) C. e. castaneoventris

,

38 ( C. " insularis, 41 (
C. e. ninpoensis, 26 (

4 Micromys minutus pianmaensis Peng

74063 1974 1 24 1930m

74068 1974 1 26

74000, ^ ( 1974 1 18 1925m

5^ ^ , 5 1930
2250m

(M. m. pygmaeus ) (M. m, erythro-

tis)

4)

Milne (1874) M. m. pyg-

maeus) Osgood (1932)

M. m. erythrotis). Anthony

(1941) Osgood
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4

/g /mm 1mm 1mm /mm /mm 1mm /mm /mm /mm /mm /mm /mm

74063 8 64 73 15 7 19. 2 8. 4 9. 8. 4 3. 1 8.4 3. 5 3.

74068 $ 7 52 54 13 8 18. 8. 3 8. 4 8. 3 3. 2 8. 2 3.4 3. 1

74000 -?

-

5 58 60 15 10 18. 8. 1 9. 5 8. 1 3. 8.5 3. 5 3. 1

5 ^ ^ 7(5 55(47 58(53 14(12 8(6 18. 8. 6 8. 4 3. 2 8. 4 3. 5 3. 6 3. 1

5 10) 65) 66) 15) 10) (17.7 (7.9 (8.2 (3. 1 (8.0 (3.4 (3.5 (3.0
18. 5) 9. 1) 8. 5) 3. 3) 8. 6) 3. 6) 3. 8) 3. 2)

Ellerman

(1951)

Anthony (1941)

26°27°)

1500 1900m)

34cm
3

. 1981. C"ZZoi'd"rt«fo/f;ira6>".s' Pallas) . 2(1): 7176. . 1962. . 14( 100132

Allen G M. 1938—1940. The mammals of China and Mongolia. Parts, 12 New York: Amer Mus (Nat Hist.

)

Anthony H E. 1941. Mammals collected by the Vernay-Cutting Burma expedition papers on mammalogy. Field Mus

Nat Hist Zool Ser, 27: 37123

Ellerman J R, Morrison-Scott T C S. 1951. Checklist of Palaearctic and Indian mammals. London: Brit Mus (Nat

Hist)

Ellerman J R. The fauna of Indian including Pakistan, Burma and Ceylon, mammalia. Vol. 3. Rodentia. London: Brit

Mus (Nat Hist)

Johnson D H, Jones J K. 1955. Three new rodents of the genera Micromys and Apodemus from Korea. Proc Biol Soc

Wash, 63 167172
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Moore J C Tate G H A. 1965. A study of the diurnal squirrels, Sciuridae of the Indian and Indo-Chinese subregions.

Field Mus Not Hist Zool Ser. 48 ! 381

Pocock R I. 1934. Palm civets of genera Paradoxures and Paguma on Eastern by Bengal Bay. Proc Zool Soc. Lon-

don, 613683

Pocock R I. 1939~1941. The fauna of British India, including Ceylon and Burma, Mammalia (2 viols, Primates and

Carnivora only). Taylor 8^ Franicis, London

Sczunyogby J. 1958. A Preliminary report on the seasonal changes of the hair-color of the harvest mice and its taxo-

nomical importance. Ann Hist Not Mus Hung, 50 349358

New Mammals from the Gaoligong Mountains

PENG Hung-shou WANG Ying-xiang

(Department of Classification and Fauna of Vertebrate, Kunming Institute of Zoology, Academia Sinica)

During 19731974 there were two mammal surveys had been made in the Gaoli-

gong mountains, the most western flank of the Hengduan Mountains in the western

frontier of Yunnan. Altogether the set consists of about 1356 specimens belonging 149

species with 28 subspecies. After critically checked, numerous species and subspecies

were found to be new to science. In the following lines are the diagnoses of the four sub-

species of them,

1. Paguma larvata chichingensis Wang, subsp. nov.

Holotype: No. 73646, 1 male (ad. ), collected from Chiching ( all. 2000m)

of Gaoligong mountains, Gongshan Xian, northwestern Yunnan, on December 11

1973.

Paratypes: No. 73721, 1 male (ad. ) collected from Pula ( alt. 1600m),

near the holotype locality, on June 22, 1973. No. 73838 1 female (subad. ) collected

from the same locality as the holotype, on December 17, 1973.

All the type specimens are deposited in the Kunming Institute of Zoology, Acade-

mia Sinica.

Diagnosis: Most resembling P. I. intredents , but with smaller skull and darker

colour. The skull is about 117mm. The mask and patches of the face, head and neck are

more conspicuous than the latter in all seasons. The colour of the upper surface is

dusky brown with darker oliveceous instead of ochraceous. The terminal portion of the

tail has a white cluster of hairs.

2. Petaurista petaurista nigra Wang, subsp. nov.

Holotype: No. 73 744 1 male (ad, ) , collected from Chiching (alt. 1900m) of

Gaoligong mountains, Gongshan Xian, northwestern Yunnan, on December 12, 1973.

Paratype: 1 female (ad. ) collected from the same locality and date as the holo-
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type.

Specimens examined: 15 skins collected from Nu Jiang Valley (including Gongshan

Xian 7; Bijiang xian 2 Lushui xian 2) and Lancang Jiang valley ( Weixi 3).

Diagnosis: Most resembling P. p. yunanensis , but with darker colour and more

broad region of the interobital breadth. The upper surface is dark blackish-chestnus

,

the rump densely specked with white like frost appearance. The back of the ear is also

dark blackish-chestnut. The interobital breadth is more bread (over 18. 2mm) than the

latter.

3. Callosciurus erythraeus gongshanensis Wang, subsp. nov.

Holotype: No. 73 952, 1 male (ad. ) collected from Jiulida ( alt. 1600m)

(eastern flank of Gaoligong mountains) Gongshan Xian, northwestern Yunnan , on De-

cember 30 1973.

Paratypes: No. 74 736 , 1 male (ad.), collected from Chiching ( alt. 1850m)

,

Gongshan, north western Yunnan, on december 12 1973 No. 73 791 , 1 female (ad. )
collected from the same locality and date as the holotype.

Specimens examined: Gongshan Xian (2 skins) Bachun() Bijang Xian (

1

male).

Diagnosis: The colour is the darkest of all subspecies in our country. The upper

surface is dark brownish-olivaceous. he ears are strong ochraceous-rusty. Under parts

from throat to the base of the tail and inner side of limbs are deep purple-chestnut with-

out any middle stripe. The end of the tail (about one third of the tail) is black with ru-

fous end of hairs. Size is middle, the greatest length of skull is 52~54mm.

4. Micromys , minutus pionmaensis Peng, subsp. nov.

Holotype: No. 74 063 1 female ( ad. ) collected from Pianma ( alt.

1930m) , Lushui Xian, western Yunnan, on January 24 , 1974.

Paratypes No. 74068 1 male (ad. ) collected from same locality as the holotype

on January 26 , 1974. No. 74000, 1 female (ad. ) collected from Zhongpianma(
alt, 1925m) , near the holotype locality, on January 18 1974.

Specimens examined: 5 males and females collected from Pianma and Yaojiaping() Lushui Xian, western Yunnan.

Diagnosis: This subspecies differed from its allies in having a blackish olive-brown

in genera colour and with an indistinguishable red colour of ears. They are certainly ab-

orignal forms of Gaoligong mountains.
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19731978

10

Moschus fuscus

73556 1973 12 21 3500m

73456 1973 11 15

1

( 1 t( 1 5 3600
4000m)

1)

730800nim

150mm

1 2)

* 1981 2(2) 157162
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1 (Moschus fuscus)

1

( mm)

73556 730 30 256 90 40. 5 30 35 33

73456 800 30 250 98 41 32 39 37

73444 750 32 275 90 40 31 39 38

73523 740 25 270 85 41 31 40 35

78020 730 230 85 40 33 42 34

78018 830 30 290 95

78019 800 30 285 90

78084 860 40 240 90

78085 690 40 230 85

78088 690 20 250 80 37 30 37 28

2

( mm)

1£

73556 142 80. 5 56. 4 68.

5

45. 2 22 18.5 37. 5 39.5

73456 131.5 75 55 64 44 17. 5 17 38 40

73444 139 7 5 58 66. 5 45 19. 5 17. 5 38. 3 41

73523 139 78 56. 2 65.

5

44 18 16. 5 38.5 41. 5

78084 147 69 64 70 46 18 17. 5 38. 5 41

78020 141.5 82 59 67. 7 45 17 16. 5 37 39
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Lydekker (1915) 1 3 Flerov (1930)

3 M moschiferus M. chrysogaster M. berezouskii

1963) 3

(M . noschiferus), (M. berezovskii)

,

(M. sifanicus), Groves (1975)

3

1963) Hodgson (1839)

Moschws chrsogaster M. berezovskii ^%M. c/ir:y50g<25fer

M 5z'/amV"5 M. cAo;soga5fer

Hodgson (1839)

M. cAo^sogas^r M. c/iowgasfer M. 5f/am'cM5

Hodgson (1839)

bright sepia),

Groves Hodgson M. chrysogaster M. berezovskii

Yin 1967) Putao) 8000

17 845 Groves

3 4

3)

3 3

3

3700m

3200m 32003700m

4 6

. 1963. . 15(3): 479488

Allen G M 1940. The mammals of China and Mongolia. Amer Mus Nat Hist New York. 11291137

Ellerman J R. Morrison-scott Checklist of palaearctic and Indian mammals. Brit Mus (N H) London. 353354

Flerov C. 1930. On the classification and the geographical distribution of the genus Moschus. (Mammalia Cervidae).

120

Groves C P. 1975. The taxonomy of Moschus (Mammalia Artiodactyla) , With particular reference to the Indian re-

gion. J Bombay N H Soc, 72(3) 662676
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Yin, Tun. 1967. Wild animals of Burma. Rangoon Gazette Ltd, 301

Lydckker, Richard. 1915. Catalogue of the ungulate mammals in British Museum ( Nat Hist). Vol. IV. Artiodac-

tyla; families Cervidae (deer) London (Brit Mus) 4 38

On a New Species of Musk-deer from China

LI Zhi-xiang

(Kunming Institute of Zoology, Academia Sinica)

In the present paper description of a new species of Musk-deer (Subfamily Muschi-

nae) is given. All the specimens are deposited in the Kunming Institute of Zoology, Ac-

ademia Sinica,

Moschus fuscus sp. nov.

Holotype: No. 73556 ^ (adult) collected on Dec. 21 1973 from Bapo(
Gongshan-Xian() Yunnan , altitude 3500m.

Paratype: No. 73 456 (adult) captured on Nov. 15 1973 from the same place as

the holotype.

Besides the holotype and the paratype, one adult male and subadult male from Ba-

po, one male and five female specimens from Bilouxue Shan() in Bijiang-Xian

() have been carefully examined.

Diagnosis: Differes from other three known species (M. berezovskii , M. moschi-

ferus and M. sifaniens) in: Body color prominently darker , without any spots on

the upper throat and chin. Body size about the same as M, berezovskii , but apparent-

ly smaller then M. sifaniens. The characteristics of the skull are between those of the

M. berezovskii and M. sifaniens.
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9 21818km2
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1474km2
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952km2 50 100
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Tilson 1979, Gittins et al. 1984, Mukherjee 1986
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( 1987)
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Brockelman et al. 1987, 1989)

1 - 50 000 1258hm2 Olivers
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1
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#

9-1 00 noJO if 15 V "Homushu" ,

" Zhufuosi"(AF)
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#
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#
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Distribution
,
Population Size and Conservation

of Hoolock Gibbons in West Yunnan

LAN Dao-ying MA Shi-lai HAN Lian-xian

(Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming 650223)

Abstract This paper presents and analyzes the historical and recent distribution,

population size and conservation of hoolock gibbons in west Yunnan. Based on our sur-
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vey and references recording 9 counties have been recorded as its original distribution

sites, and the area was about 21 818km". Only 3 discontinued parts of present existing

have been confirmed: Gaoligong Mountains Nature Reserve, district form Guyong to

Sudian and Husa. The area is about 1474km- , 6. 8% of the original area, and only

952km^ (4. 4%) is under protection in nature reserve. The total population estimated is

up to 100 groups, and all are isolated in small habitat islands. Bussiness logging leading

to habitat isolation is the main threat. Threats to surviving of nature reserve and ill ma-

negement , including logging and financial shortage, are also important conservation

problems.

Key words Hoolock gibbons, West Yunnan, Distribution, Population size, Con-

servation
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11 08:39 57. 6(07 3610:14)("=7)

11 09:12 119. 7(07:4811:06)("=16)

4 08:46±119. 7(07:1016:30)("=41)

22. 5(15±30)("=2)

12. 67±6. ll(618)(n=3)

23. 71±12. 69(450)("=14) 21. 16. 20

18. 58±7. 55(439)("=36) 17. 5 12

2

8 5 11 4 11

3 3 3 13 13

/( • kni_2) 0. 25 0. 16 0. 16. 0. 42 0. 42
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(Gittins 1984)
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McCann (1933)
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9:00 11:00
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West Bhanugach , Bangladesh

Gittins 1984)

20(337) 47

Lawachara
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328 8:00

West Yunnan 19. 7±9. 34 7:009:00 60

3.1

Olivers 1974, Gittins 1984, Lan 1993),
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1989)

8

8

(HyLobates la" Rae-

maekers 1980) Gittins et al. 1984)
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Timing of Hoolock Gibbons {Hylobates hoolock
)

Songs in West Yunnan

LAN Dao-ying' MA Shi-lai^ LI Shou-chang- GUO Guang'

(1 Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming 650223)

(2 Mt. Ailao Forest Ecosystem Station of Kunming Institute of Ecology,

the Chinese Academy of Sciences , Jingdong 676200)

(3 Forestry Bureau of Lincang District of Yunnan, Lincang 677000)

Abstract Vocalization is lesser apes^ very prominent behavior, which is important

when applied in the survey and conservation monitoring. Based on a field work in West

Yunnan , this paper presents the timing characteristics of hoolock gibbon ( Hylobates

hoolock ) songs and its comparison with other populations studied and with other spe-

cies, especially black gibbons. he hoolock songs occurred mostly before 12: 00 in the

morning, but some in the afternoon. Most songs occurred around the time of 09 05

(SD=109. 5 n— 68, range 07 12~16 30). The average duration of the songs was

19. 7min (SD= 9. 34, n = 55, range 4 ~ 50), The gibbons started to call at different

times in different seasons, possibly correlated with the dawn time. Among different

sites, the starting time was of no clear difference. Usually gibbons called late when it

was rainy, especially in wet season. The song starting time showed significant differ-

ence between wet season and dry season. The song duration showed significant differ-

ence between different sites at the same season. The timing of hoolock gibbons showed

time (season) specific characteristics, which might correlate with the dawning time or

more exactly with the light tense. The habitat quality, group density and human dis-

turbance would influence the singing frequency of days and times but with no deter-
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mined relationships. The comparison between hoolock and black gibbons showed that

hoolock song had a longer duration and a wider range of the time distribution, with sig-

nificant difference.

Key words Hoolock gibbons, Vocalization timing, Song duration, West Yunnan
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2.1
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2. ^RMIi^^lllM^I^ Apodemus chevrieri gongshanensis subsp. nov.
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20. O. gaoligongensis sp. nov.
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7
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Skimmia arborescens ^ Ligularia sp. 7m-
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1
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2.2
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17 1) 21702500m
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11
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2.5

(1)

(2) 50m)
'

(3) 40cm

(4)

3

(1)

1012kg

(2)

(3)

(4)

(5)

(6)
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7.1 Ca 2. 56mg/L Mg 5. 29mg/L 0. 19mg/L 0.785

( Ca Mg Ca Mg
59

(7) 100%,

. 1990. . . 63, 169. 1995. . . 6169. 108109. 1988. . 3)7
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Preliminary Observation on Habitat and Feeding

Habit of Budorcas taxicolor in South central

Section of Gaoligong Mountain

AI Huai-sen

(Management Office in Baoshan , Gaoligong IVbuntain State Natural Reserves , Baoshan Yunnan 678000 , China)

Abstract From November of 1995 to November of 1996 , investigation on habitat

and feeding habit of Budorcas taxicolor was conducted in Nanzai regions of Gaoligong

Mountain State Natural Reserves. Belt transect method was used for field observing,

and the habitat regions of Budorcas taxicolor were determined by their excrement

,

footprint and activity trace of other Budorcas taxicolor. Then, feeding habitat was ana-

lyzed by taking sample plots of 10mX 10m in typical habitat of Budorcas taxicolor chan-

ges is related closely with alimentation.

Key words Budorcas taxicolor , Gaoligong Mountain Natural Reserves, habitat,

feeding habit
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SYSTAT

3

3.1
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4

A Preliminary Study on the

Bionomic Strategies of the Red Panda in

Gaoligong Mountains

HU Gang

(Department of Forest Conservation. Southwest Forestry College. Kunming 650224)

Key words Red panda ( Ailurus fulgens ) Bionomic strategies Gaoligong

Mountains
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1 1

45

20 32
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Danilo interrupta (Day) ++ +

Barilius barila ( Hamilton) ++
Tor ( Tor) hemispinus Chen et Chu +

Tor ( Tor) qiaojienses Wu +

Ifs Percocypois pingi retrodorsails Cun et Chu +

Barhodes ynaraodenses Day +

Barhodes hexagonlepis (MeClelland) ++
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Placocheilus cryptonemus Cui et Li +

Crassocheilus Latins (Hamilton) +

Garra qiaojiensis Wu et Yao +
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Schizothorax (Schizothorax) meridionalis Tsao ++
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Schizothorax (Racoma') griseus Pellegrin ++

Schizothorax (.Racoma) yunnanensis paoshanensis Tsao ++
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3 7.5t 1kg

4.2

. 1989. ). . 335359. 1990. ). . 281291. 1981. . . 1135. 1984. 119139. 1981. . . 118139

Menon AGK, TK. 1966. Sen Sei Cult, 32(4) 211212

On the Fishes of Gaoligong Mountain Natural

Conservation Region

CHEN Yin-rui CHU Xin-luo

(Institute of Zoology, The Chinese Academy Sciences, Kunming)

Abstract Gaoligong Mountain Natural Conservation Region is located in western

Yunnan Province 24°56'26°09'N 98°34'~98°50'E, neighbouring to Nujiang river

in the east, to branches of Irrawaddy rive in the west. It's one of many natural conser-

vation regions in Chian. There are 47 species of freshwater fishes belonging to 28 gene-
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ra 9 families and 5 orders in the region. The fishes in the north part of the region are

the elements of West China Region and those in the south part of the region are the ele-

ments of South China Region.

Key words Gaoligong Mountain, Natural conservation region, Fishes
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1 1 1

1 1 1

. 1 1 1

S»s 1 1 1

1 1

5 9 29 49 32 15 30 12

* 1999 XI): 121130
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1.1

1.2

26°

1.3

18

1.4

1.4.1

49 2) 33

29 59 Chu 1986), 36

55.9% 80.6%

127 112 65 80

28.3%, 46. 45%
29

33 4

2

41 Cypriniformes

1 Si Cyprinidse

Danionine

1. Damo interrupta

(Day)
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2. Barilius baarila

( Hamilton)

IE Barbinae

3. Tor(Tor)hemispi-

nus Chen et Chu

4. Tori Tor) qiaojien-

sis Wu

5. ^^ Percocypris pingi

retrodorsalis Cui et Chu

6. B"r6o(it»5T£;:y"aa-

densis Day

7. Baj^6oc/e5

hexagonolepis (McClelland)

8. $ Barhodes opis-

thoptera Wu

9. Barbodes marga-

rianus (Day)

Labeonidae

10. Epalzeorphynchus hi-

Wu

11. Placocheilus

cryptonemus Cui et Li

12. Crossocheilus

latins ( Hamilton)

13. Garra qiaojien-

sis Wu et Yao

14. Garra orientalis

Nichols

Schizothoradnae

15. Schizothora^c

meridionalis Tsao

16. Schizothorajc

nukiangemis Tsao

17. Schizothorax

myzostomus Tsao

(
*

-

:

'

'
-
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18. Schizothorajc

dulongensis Huang

19. Schizothorax gri-

seus Pellegrin

20. Sc/ii2»r/iorar:yMn-

mnensis paoshanensis Tsao

21. Schizothorajc

gongshartertsis Tsao

22. G>wno<iz'/>o<

-

chus integrigymnatus Huang

2 ttl; Cobitidae

Nemacheilinae

23. Nemacheilus longus

Zhu

24. Nemacheilus vin-

ciguerrae Hora

25. Nemacheilus poly-

taenia Zhu

!ft

26. Botia histri-

Blyth

:

:

*

*

27. Bona rostrata

Gunther

Cobitinae

(

28. Misgumus anguilli-

caudatus (.Cantor)

3 ttftlt Homalopteridae

ttt Homalopterinae

29. Hermnmyzon nu-

jiangensis (Zhang et Zheng)

Siluriformes

4 Sisoridae

30. Bogarius yarrelli

(Sykes)

.
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31. Exostoma labiatum

(McClelland)

32. it^M Glaridoglanis ander-

sonii (Day)

33. Gagata cenia ( Hamil-

ton)

34. #f OreogIan is mac-

ropterus ( Vinciguerra)

35. OreogZanisde-
couri ( Pellegrin)

36. Glyptothorax

zainaensis Wu et al

37. GZ3;/)Zo;iorti:r

cavia( Hamilton)

38. Glyptothorax

minimacu Catatus

39. GZ:ypoAonz:r

longjiangensis Mo et Chu

40. M Pareuchiloglanis fe-

Vinciguerra)

41. Pareach iloglan i s ka-

mengensis (Jayaram)

42. Pareuchiloglanis

gongshanensis Chu

43. MM.^^ Pseudechemis suh

ca/w5( McClelland)

44. Si^JKtS Pseudexostorm yun-

mnensis brachysoma Chu

Ift Cyprinodontiformes

5 If iftl4 Oryziatidae

45. lt|0:yzi'ai Zan'/)e5

sinensis Chen, Uwa et Chu

6 1^ Poedliidae

46. Sft Gambusia affinis

(Baird et Girard)

IS Synbranchiformes

7 18 Synbranchidae

47. Mwiopterus albus

(Zuiew)

*

*^>^
(

*

*

:

I

i>s
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1(5 Perciformes

8 Nandidae

48. S)SBa<^z'i-cit2n'o(Ham-

ilton)

9 It Channidae

49. ^^M. Channa gachua

( Hamilton)

1.4.2

26°20'

32

3) 97%; 6

18%, Nujiang 29 9

29 31% 20 69%
2)

3

Irrawaddy Nujiang

/% /%

N 2 5 6 18 3 5 9 34.5 3 8 13 9 29 49

S 8 22 32* 97 7 18 20 69 9 28 47* *

8 33 9 29

* 4 ** 1

1.4.3

9 29 49 17 64 127

4 !;
S

1 1

22 7 8 15( 8 7 5
4
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2 -
10°15° -

""

2.1 450km

27°40'28°50'N) 23°

25° 24°30'26°)

2.2

-
500m

3500m

4500m

2.3

"V"

2.4

3672.8mm ( 1970 1990

4795. 9mm, 1667. 6mm
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1977mm 1204mni

11 4 13%

15%) 15%20%

3

3. 1

3

7 4 5 2 8

8 15

-
3.2

'
[Tor ( Tor) hernispinus] {Barbodes opisthoptera ) . (^Epalze-

orphynchus bicornis) -
QSchizothorax rmkiangemis:>

26°20')

3.3

1998) "l^t (Glypr

oarwe n) " Irrawaddy Salween-
15

8
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Irrawaddy 15 11

( 1) 26 49 53%

( Schizothorax meridionalis ) ^ (Schizothorax duLongen-

sis) (Schizothorax myzostomus ) ^ ( Schizothorax griseus )

G3/mom'c?z>:yc/iM5z'nfegWg:ymna/^M5)5
{Schizothorax nukiangensis ) . (Schizothorax yunnanen-

sis paoshanensis) (Schizothorax gongshanensis ) 3

1

8

(Sisoridae)

15 6 5

Pczre"c/n7ogZam'5gcmg5/ia;2em75' 8 iGlyptothorax cav-

ia), (Pareuchiloglanis feae) 15 (Bogarius yarrelli )

{Gagata cenia)

(.Pareuchiloglanis kamengensis)

-

" iGlyproarwenum) " 1998)

f

Bagan'M5 {Exostorna abiatum)

Barbinae)

4 [ (Torhemispinus) <^Tor qiaojiensLO

(Barbodes opisthoptera ) , ! B. margarianus)^; (Labeonidae)

(Epalzeophyrchus bicornis ) ( (Placocheilus cryptone-

mus) ( (CrossocheUus Uitius) (
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(Garraqiaojiemis) ( 4

(

. 1981.. . 118130. 1995. . . . . 337350. 1998. . . . . 389402. 1979. - . 4(1): 7282. 1987. . 6: 7983. 1989. .. 1990. ).. 1993. .. 1994. - . VT: 113120. 1994. Podoaceae . VI 121126. 1991. .. 1964. .. 1977. .. 1992. .. 1995. .. 1995. .. 1989. .
Anderson J M. 1878. Anatomical and zoological researches: Comprising an account of the zoological results of the two

expeditions to western Yunnan in 1868 and 1865 861869

Chu Xin-Luo. 1986. Ichthyofauna and Its Geographical Subdivision in Yunnan. China. Proceedings of the Second In-

ternational Conference on Indo-Pacific Fishes 471 476

Menon A G K Sen T K. 1966. Extension of the geographical range of Euchiluglasis hodgarti ( Hora) with certain

observations of glyptosternoid fishes of the family Sisorldae. Sci Cult, 32(4) 211—212

Biological Effect of the Burma-Malaya Geoblock Movement

on Fish Fauna in Gaoligong Mountains

LI Heng LONG Chun- lin

(Kunming Institute of Botany, The Chinese Academy of Sciences , Kunming 650204)

Abstract The present paper introduces the process of the Burma-Malaya Geoblock

movement northward and the historical environmental changes in the Gaoligong

Mountains. The biological effect of the Burma-Malaya Geoblock movement on the fish
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fauna in the region has been studied based on current data of fish occurred in the drain-

age system of the Salween River and Irrawaddy River within the region: The two

drainage systems have fish fauna from both the Palaearctic region and Oriental regions.

The line demarking the transition between Asiatic fish fauna to the south and the Ti-

betan Plateau fish fauna to the north is at approximately 26°N latitude with neither fish

from the north passing the line to the south nor those from the south to the north.

The Gaoligong Mountains is a center of species differentiation for many fish taxa. The

endemism of fish in the region reaches as high as 53% of the total fish fauna. The or-

igin of fish fauna in the Gaoligong Mountains may be from the tropics and may be from

the temperate area of Palaearctic region. The authors believe that the family Sisoridae

has a tropical origin but its individual genera and species have different origins. Most

genera in the Sisoridae originated from the tropics while Glyproarwenurn and its related

genera probably originated from Tibet.

Key words Gaoligong Mountains, Fish fauna, Burma-Malaya Geoblock Geoblock

movement, Biological effect
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(

1973 4 7 11 1974 7

2 1

Scutiger gongshanensis

1 ^ (730388) " " 2750m; 1973 6 16

7 $ $ " " 25003300m; 1973

6

16 18

S. sikkirnensis)

54mm;

3 4 1 2
115.9% E

H5

* 1979 . 4(2): 185188

• 469 •



I 2-2/1 2-2 I 2-2/1 3-3 I 3-3/1: 3-3

6 26 19.5mm;

31. 5mm; 7. 5mm; 16. 5mm; 9mm;

pH6.4)

25003300m

12 5 6 9°C 5.5X:

""
Philautus longchuanensis

1^(74110046); 1600m; 1974 7 16

12^ ^ , 1974 7 16 L8

P. gracilipes) 1/4

<i Philautus rhododiscm)

21. 2mm;
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3 4 2 1

E 1/4

"X"

"X"

13501600m " "

Calotes Hingdonzvardi bapoensis

1 730010 1450m; 1973 5 15

1 730036 1973 6 6

Ca/ore5/L )b>2gc^nxmrc/f

98+204mm 100+202mm

3

10
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1973 5 6

11 5 6 14 16. 3) X (810. 1) mm

#1 . 1961. . . 13640

. 1962. . . 14( 73104. I960. 1958 . 12(2): 149174

Boulenger G A. 1890. The Fauna of British India , including Ceylon and Burma. Reptilia and Batrachia. London.

1540

Myers G S, Leviton A E. 1962. Generic classification of the high-altitude pelobatid toads of Asia. Copeia (2) 287

291

Pope C H. 1935. The Reptiles of China. Nat Hist Central Asia, 10 457487

Smith M A. 1935. The Fauna of British India including Ceylon and Burma. Reptilia and Amphibia. Ixmdon. 2 (Sau-

ria) 204205

New Species and New Subspecies of Amphibians

and Reptiles from Gaoligong Mountains Yunnan

YANG Da-tong SU Cheng-ye LI Si-mm

(Kunming Institute of Zoology , Academia Sinica)

This paper presents two new species of Anura and a new subspecies of Sauria.

Their diagnoses are described as below. All the types are kept in the Kunming Institute

of Zoology, Academia Sinica.

Scudger gongshanensis Yang et Su sp. nov.

Holotype. No. 730 388 adult male; 12th Bridge ( Gongshan Xian (
Yunnan, altitude 2750m; June 16, 1973.

Paratypes. 7 adult males and a lot of tadpoles, collected from 12th Bridge and

Dong-shao-fang( Gongshan Xian, Yunnan, altitude: 2500 3300m; June

1618 1973.

Diagnosis. This new species differs from Scutiger sikkimensis in the males having

small outer palm tubercles, a pair of small axillary glands, two subgular internal vocal
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sacs, and lineae masculinae.

Philautus longchuanensis Yang et Li, sp. nov.

Holotype. No. 74110046, adult male; Gongdong() Longchuan Xiaii(
Yunnan, altitude 1600m: July 16, 1974.

Paratypes 12 ^ ^ locality, same as holotype; July 1618 1974.

Diagnosis. This new species is closely related to Philautus gracilipes but differs

from it in having all the discs red-colored, the toes about 1/4 webbed. It is also related

to Philautus rhododiscus , but differs from the latter in having the disk of the third fin-

ger not larger than the tympanum , and possessing an external subgular vocal sac.

Calotes kingdonwardi bapoensis Yang et Su subsp. nov.

Holotype. No. 730010, adult male; Bapo( ) Gongshan Xian, Yunnan, alti-

tude 1450m; May 15, 1973.

Allotype. No. 730036 locality same as holotype; June 6 1973.

Diagnosis. This new subspecies differs from the nominate subspecies Calotesk.

kingdonwardi in having subquadrangular smooth scales on the mandibular area, except

for the central row, and granular scales on the gular sac, and the hindlimb reaching to

the posterior angle of the mouth.
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C Ag-NOR

*

( Anura, Bufonidae)

( 650223)

2 (Bufo himalayanus)

B (R melanostictus) C Ag-NOR 2 11

2r!=22 NF=44) 2 A 6

B 5 2 2

2 C

Ag-N'OR

C Ag-NOR

{Bufo himalayanus) (B . melanostictus)

(Bufo) Inger 1972 )

1984) C Ag-NOR,

1

1. 1

2$ , 3 2100m

1 2 1300m

1.2 C Ag-NOR

lO/zg/g

1524h

1984): 0.4%KC1)

3045min = 1 2 3 90min

lOmin, =3: 1)

* 1998 6 7 14
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40min 1:3)

2 15min

10% Giemsa(pH6.8) lOmin, 100

10

C Stmner(1972) BSG

38°C 5% Ba(0H)2 7 lOmin, 2XSSC 65°C

10% Giemsa (pH6. 8) 57min 10 C Ag-

NOR Howell 1980) 10

Ag-NOR Green 1980)

2

2. 1

2n= 22 2

A B A 6 No. 16 No. 4

m) sm) AR=1.65±0. 14)

m; B 5 No. 7 11 m No. 7

2^2 = 22 2 A

5

No. 16 No. 5 m sm AR = 1. 65 +
0.07) m; B 5 No.7 11 No. 8

sm, m No. 11

1983)

1

1 =10)

B. melanostktm B. himalayanus

No. •RL) (AR) RL) (Ai?)

117. 31±0. 42 (1. 19±0. ODrn 18. 53±0. 51 (1. 37±0. 05)m

216. 18 0. 53 (1. 25±0. 04)m 16. 13±0. 65 (1. 24±0. 08)m

313. 73±0. 29 (1. 49±0. 06)m 13. 05±0. 28 (1. 45±0. 03)m

412. 37±0. 27 (1. 81±0. 09)sm 12. 45±0. 29 (1. 56±0. 14)m/sm

511. 10 0. 24 (1. 65±0. 07)m/sm 10. 68±0. 44 (1. 09±0. 05)m

68. 43 0. 29 (1. 33±0. 03)m 8. 05±0. 25 (1. 34±0. 07)m

74. 920. 11 (1. 29±0. 03)m 5. 24±0. 12 (1. 360. 02)m

85. 84±0. 15 (1. 82±0. 05)m 4. 90±0. 07 (1. 33±0. 05)m

94. 49 0. 16 (1. 24±0. 08)m 4. 68±0. 08 (1. 19 0. 07)m

103. 72±0. 23 (1. 29±0. 17)m 3. 62±0. 13
.

(1. 17 0. 04)m

112. 91±0. 12 (1. 38±0. 06)m 2. 92±0. 07 (1.21 0. 04 )m

• 475 •



2.2 C

C No. 1 No. 5

No. 6 C No. 1 No. 2

C No. 6

2. 3 Ag-NOR

Ag-NOR No. 11

Ag-NOR 1 Ag-NOR

1

Ag-NOR No. 11 1 Ag-NOR No. 5

Ag-NOR

3

(Bufo)

300 100 2n = 22

( 2^2 = 20 ( Kuramoto

1990) 2^2= 22 6 5

Morescalchi

1973)

No. 4 sm No. 5 m sm No. 4 m sm

m; No. 11

No. 6

C Ag-NOR No. 1 No. 5

No. 6 C No. 1 No. 2

C No. 6

C "" Schmidt 1978),

C C

Ag-NOR Ag-NOR

No. 11 Ag-NOR 1

Ag-NOR 1 Ag-NOR No. 11

1 Ag-NR ^^0.58-1^01^
Ag-NOR
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. 1992. (Anura: Bufonidae) . .
77100. 1983. . 3: 6978. 1984. . 3(1): 7985. . 4(1): 3839

Green D M , Bogart J P, Anthony E H et al. 1980. An interactive, microcomputer-based karyotype analysis system

for phylogenetic cytotaxonomy. Coput Biol Med, 10 219227

Inger R F. 1972, Bufo of Eurasia. In: Blair W F. Evolution in the Genus Bufo University of Texas Press , Austin

and London. 102118

Morescalchi A. 1973. Amphibia, In: Ciarelli A B Capanna E, Cytotaxonomy 82 Vertebrate Evolution. New York:

Academic Press. 233248

Schmid M 1978. Chromosome banding in Amphibia; 1. Constitutive heterochromatin and nucleolus organizers re-

gions in Bufo and Hyda Chromosoma (Berl. ) 66 361— 388

A Study on Karyotype
,
C-banding

and AG-NORs of Two Species of Bufo

in Gaoligong Mountains , Yunnan

LIU Wan-zhao YANG Da-tong

(Kunming Institute of Zoology, Academia Sinica, Kunming, Yunnan 650223)

Abstract In this paper, karyotypes, C-banding pattern and Ag-NORs of 2 species

of Bufo, B. hbnalayanus and B. melanostictus were examined and presented. Karyo-

types of the two species examined have 2n= 22 chromosomes consisting of 6 large and 5

small pairs. They differ from each other both in chromosome shapes and positions of

secondary constriction. C-banding pattern revealed that B. melanostictus has more posi-

tive heterochromatic areas than B. himalayanus. Silver stained karyotypes indicated

that Ag-NORs of B. melanostictus were located in the long arms of pair No. 11 adhering

to positions of secondary constriction. But Ag-NORs of B. himalayanus were located in

one chromosome of pair No. 7 one pair in long arms of No. 11 and one pair in long

arms of No. 5. The implications of systematics and evolution of the findings are also

discussed.

Key words Anura, Bufonidae, Bufo, Karyotype, C-banding, Ag-NORs
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C Ag-NOR

*

( 650223)

megophrys lateralis) C Ag-NOR
2r?= 26 NF=52

No. 2

No. 5

R C

C Ag-NOR No. 2

Ag-NOR No. 5

C Ag-NOR

(Megophrys lateralis) Pelobatidae)

——C Ag-NOR

1

1.1

6 ^ ^ , 34 3

1.2 C Ag-NOR

10- 5

* 1998 4(2) 148 151
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10 I5h

Giemsa pH6. 8) 10 lOmin, 100

10

C Sumner AqBSG 38°C

()[Ba(OH)]= 5g/100ml 7 lOmin, 2XSSC 65°C

Giemsa pH 6. 8) 10 5min 10

C

Ag-NOR Howell 1980) 10

Ag-NOR
Green 1980)

2

2.1

2n=26 2 6

No. 1 No. 5 No. 6 m) No. 3 sm)
No. 4 m/sm) No. 2

7 No. 7 No. 8 No. 10 No. 11 No. 12

m) No. 9 No. 13 C [ 1(A)]

11*11 n
M 'liM if m... m

il i : i* li i ,u,

A

• ft B *

B

C

S Si • 1
1 1 " l i 1 1 », # * n. 0. „. , u „,

,

l# is If il li IS 1 A- i* mm mm

1 C Ag-NOR

A( A), C B) Ag-NOR(C):

DF: D)C E) Ag-NOR(F);

f

U

3

If

1«

I

*ws
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No. 5

No. 11 No. 12 1.45

[ 1(D)] 1

1 /V=10)

No.
Zr) ra) Zr) ra)

1 17. 08±1. 21 1. 29+ 0. 09(m) 16. 81±0. 92 1. 24 0. 05(m)

2 14. 57±1. 36 1. 59±0. 08(m) 14. 24±0. 70 1. 52 0. 18(sm)

3 11. 68±0. 67 1. 84±0. 24 (sm) 11. 70 0. 49 1. 97±0. 21(sm)

4 10. 62 0. 48 1. 62±0. 16(m/sm) 10. 67±0. 42 1. 58±0. 14(m/sm)

5 9. 670. 83 1.27±0. 07(m) 9. 83±0. 58 1.36±0. 06(m)

6 9. 12±0. 52 1. 33±0. 09(m) 9. 36±0. 46 1.29 0. 07(m)

7 5. 27±0. 48 1. 19±0. 05(m) 5. 78±0. 29 1. 16 0. 05(m)

8 4. 56±0. 34 1. 27±0. 08(m) 4. 68±0. 41 1. 32 0. 03(m)

9 4. 240. 38 5. 87±0. 36(st) 4. 27 0.39 4. 48 0. 43(st)

10 3. 78±0. 26 1. 29±0. 09(m) 3. 79±0. 30 1.27 0. 08(m)

11 3. 39±0. 23 1. 17±0. 05(m) 3. 34±0. 37 1. 15±0. 03(m)

12 3. 12±0. 25 1. 43±0. 14(m) 3. 18±0. 32 1.45±0. 06(m)

13 3. 06±0. 27 3. 88±0. 29(st) 3. 16±0. 22 3. 73±0. 14(st)

B* 3. 26±0. 47 1. 25±0. 09(m)

*

2.2 C

C

No. 1 No. 5 C No. 16) C

No. 3 No. 4 No. 2

C C

[ 1 (B)]

C

No. 4 No. 7 C' No. 5 [ 1 (E)]

2. 3 Ag-NOR

Ag-NOR Ag-NOR
No. 2

[ 1 (C)] Ag-NOR No. 5

[ 1 (F)]

3

(Megophrys) 24

8
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27!= 26 6+7 6 7

5+8 5

8

1993)

No. 5 No. 2

Ag-NOR C

C

(1994)

1993) 2^2 = 27

2w = 27
50%

B

Ag-

NOR

1992)

1994)

. 1993. . 20: 126132. 1992. . 13(1): 512
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. 1994. . 15( 158165. 1987. . 60):

4548 . 1994. . 15( 124130

Anderson J. 1879. Anatomical zoological researches Comprising an account of two expeditions to western Yunnan in

1868 and 1875. In: Reptilia aid Amphibia. London. 2 705860

Frost D R. 1985. Amphibian Species of the World. A Taxonomic and Geographic Reference: Assoc sys. Lawrence.

Kansas. Coll. Allen Press. 732

Green D M Bogart J P Anthony E H , et al. 1980. Genner, An interactive, micro-bcomputer-based karyotype

analysis system for phylogenetic cytotaxono. Coput Riol Med, 10 219227

Howell W M Black D A. 1980. Contraled silvei^staining of nucleolus organizer regions with a protective collioal de-

veloper a 1-step method. Experiential, 36 10141015

Morosecalchi A. 1977. Phylogenetic aspects of karyological evidence. In: Hechi M K Goody P C. Hechi BM Major

Patterns in Vertebrate Evolution, New York: Plenum Press. 149167

Morosecalchi A Olmo E Stingo V. 1977. Trends of karyolo gical evolution in pelobatid frogs. Experiential, 33

1577 L578

Omura T. 1967. A method for chromosome preparations from amphibian bone morro cells without invetro culture and

centrifugation. Zool Mag (Tokyo). 76 (7) 239— 240

Sumner AT. 1972. A simple technique for demonstrating centromeric heterochromatin, Exp Cell Res, 75: 304306

Study on Karyotype
,
C-banding and Ag-NORs

of Two Geographic Populations of

Megophrys Lateralis from Gaoligong

Mountains Yunnan Province

LIU Wan-zhao YANG Da-tong

( Kunming Institute of Zoology, Academia Sinica, Kunming, Yunnan 650223)

Abstract Karyotype, C-banding and Ag-NORs of two populations of Megophrys

lateralis from the Gaoligong Mountains in western Yunnan were examined and charac-

terized. The results demonstrate that the karyotypes of Megophrys lateralis from

Gongshan and Tengchong are composed of 2n= 26 ( NF= 52). Although karyotypes of

the two populations resemble each other in diploid number and most chromosome

shapes , the differences in both conventional and banded karyotypes are found in the foll-

owing respects: Secondary constrictions of the samples from Gongshan on long arms

of pair No. 2 adjacent to centromere, while those of karyotype of the samples from

Tengchong were located on short arms of pair No. 5. An extra small chromosome

was found in a male from Tengchong, which is possibly a B-chromosome. This chrono-

sume was not found in the samples from Gongshan. (S)Ag-NORs of the samples from

Tengchong are on long arms of pair No. 2, and those of the samples front Gongshan are
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on short arms of pair No. 5. C-banding karyotype demonstrates that the samples from

Gongshan have more developed heterochromatin than those from Tengchong. No heter-

omorphic chromosomes were found related to sex in the two geographic populations.

The cytogenetic and taxonomic implications of the findings are discussed in this paper.

Key words Anura, Pelobatidae, Megophrys lateralis , Karyotype, C-banding pat-

tern, Ag-NORs
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( 650092)

1989 1990 3

28 2 7 13 48

2 9 29 76 38 50%, 19

25.0% 2 2.63% 16 -
21.05% 1 1.32%

1002500m

-

1989 1990 3

1991 6 400

28

2 7 13 22 19 48

2 9 29 27 35

1

1. 1

28

1

3.6%; 14 50%; 1 3.6%;- 8 28.6%; 4 14.2%

- 27

* 1992 1 2 8895
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36.4% 15002500m
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2)

2

1000'1500m 1500--2000m 2000--2500m 2500-'3000m 3000-'3500m 3500-'4000m

% % % % % %

5 17. 2 10. 3 10. 3 1 3. 4

13 27. 1 16. 7 16. 7 1 2. 1

- 7 14. 6 8. 3 8. 3 1 2. 1

5 8. 3 10. 4 10. 4 2 4. 1 1 2. 1

1 3. 4 3. 4

2. 1

3. 4

2. 1 1 2. 1

3 1.0 50 50 9 32. 1 5 17. 9 3 10. 7

14 29. 2 47. 9 47. 9 9 18. 8 4 8. 3

1 3. 4 1 3.4 1 3.4

50.0%, 10002500m

80%-- 32 13 0 28 57 14

3

3

Amphibia

Caudata

I. Salamandridae

!• Tylototriton verrucosus

, ,
10002100

Anderson

Anura
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II. Pelobatidae

2. Megophrys lateralis

(Anderson)

3. M. minor stejneger

4. Kill it Scutiger gongshanensis

Yang et Su

5. ^$lj^!jt Oreolalax rugosus (Liu)

6. l^ptohrachium chapaensis

7. Leptolalax pelodytoides

(Boulenger)

III. Buionidae

8. Bw/oanc/rrtt',"' Schmdt

9. B. hunruinus Andetson

10. B. melanostktus Schnei-

der

11. a o«;>/iaM5 Ye

IV. Hylidae

12. H^yZatmwecmw.^;

gongshanensis Li et Yang

13. H. annectam

annectans (Jerdon)

V. Ranidae

14. Rana grahami Bou-

lenger

15. R. chaochiaensis Lin.

16. i?. amoldi Dubois

17. R. limnocharis Boie

18. R tigrina rugulosa Wieg-

mann

19. R phrynoides Bou-

lenger

10002000

1400—2000

25004000

2000—3500

10001500

10001500

8003500

1400—2000

4502000

8001545

-

'ifS

'
'

15003000

10002200

15003000

20003500

15002500

4501500

5001000

15002000

'

'

20. zj R. andersonii Boulenger 750—2000
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21. i?. pleuraden

22. Amolops viridimaculatus

Jiang

VI. Rhacophoridae

23. ^lil^S Rhacophorus gongs-

hanensis Yang et Su

24. leucomystax

(Gravenhorst)

25. R mutus (Smith)

26. Rhacophorus rhodopus

liu et Hu

VII Microhylidae

27. Microhyla heymonsi

vogt

28. M ornate ( Dumeril et

Bibron)

Reptilia

Testudinata

I. Emydidae

1. Chinemys reevesii

Squamata

II. iftf Agamidae

2. Calates emma Gray

3. C. kakhienensis ( Aander-

son)

4. C mystaceus Dumeril et

Bibron

5. m^%M Japalura splendida Bar-

bour et Dunn

6. J. dymondi (Boulenger)

7. ZJ J • yunnanensis Anderson

8. j£Wf J. varcoae (Boulenger)

III. Gekkonidac

15002000 '
15002000 '

U002000

14001800

5002000

8002060

450 1050

8001400

800

'
4501800 '
1200—1800

5001000

15003000 '
1800

14002620

1630 '
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9. Hemiphyl-

lodactylus yunnanensis LongLingen-

sis Zhou et Liu

10. H. yunnanensis

yunnanensis

11. Hemidactylus hoivringii

(Gray)

IV. Scincidae -

12. 41 Bygasoma boulengeri

(Van Denburgh)

13. B. indicum (Gray)

14. 4iiR maculatum (Blyth)

V. Anguidae

15. ^4S4Sr Ophisaurus gracilis (Gray)

Typhlopidae

16. Typhlops diardi Schlegel

VI. Colubridae

17.

us Theobale

18. P. monticola (Cantor)

19. Dinodon septentrionalis

(Guenther)

20. Elaphe por-

phyracea porphyracea (Cantor)

21. £. carinata cari-

nata (Guenther)

22. E radiata (Schlegel)

23. £. taemura (Cope )

24. A^tetium yunnanensis An-

derson

25. /,_ya)£/o?3 fasciatus An-

derson

26. Amphiesma modesta

Guenther

1300 1350

1540

5001450

10002000

5001500

4501300

1300 1800

5001500

500 1600

15002000

15002000

15002500

18002000

6001560

13003000

9001600

1610

11002100

'

m
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27. 4. octoLineata (Bouleng-

er)

28. Plagio npholis blakcwayi

Roulonger

29. Boiga inuLtomaculata

(Roie)

30. ' Psammodynastes pulveru-

lentus (Boie)

31. Natrix muchalis (Bou-

lenger)

32. N. stolata hel-

leri (Schmidi)

33. OHgodon b(^U"s (Stan-

ley)

34. Ps^^wc^ortTKK/or?

macraps sinensis Boulenger

35. P. macrops mac-

rops (Blyth)

36. ft3^"s>^orra' (Schlogel)

37. P. mucosus (Linnaeus)

38. Sibynoph" collar"

(Gray)

39. Zaocys nigromar-

ginatus (Blyth)

40. Calamaria pavimenta-

ta Dumeril et Bibron

41. .4/i"f"//"/)n^5z>7a (Boie)

42. ^Wig Entechinus major (Guenth-

er)

VII. Elapidae

43. B Ophiophagus hannah

(Cantor)

1350 1800

13001700

6001620

8001620

15002500

5001900

15001900 '

10503150

13001560

5001500

900

10402100 '
15002000

500 1500

5001620

15002500

5001800
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44. Naja n.

kaouthia Lesson

VIII. Viperidae

45. Trimeresurus jerdcinii

Guenther

46. T. monticola monticola

Guenther

47. T. ."ey'wgm'^yMW-

nanensis Schmidt

48. r. albolabris Gray

22 59% 9.0%; 19

47.7%, 15.8%

27 44.5%

37%; 35 51.4%

31.4%

. 1979. —— . . 2527. 1986. . . 1 153. 1983. —— . 2(3): 71. 1961. . . 1364. 1978. . . . 1100. 1983. . 2(3): 3749. 1984. - -. 3(3): 5154; 1985. . 4(3): 225233. 1986. . 5(2): 134144

3^, . . 1986. . 5(3): 199203

5002000

15002800

10002600

14002100

4001350
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The Analysis of Amphibious Reptile Fauna in

Gaoligong Mountains Reserve of Yunnan

WU Jie-yun

(Department of Biology, Yunnan Normal University, Kunming 650092)

Abstract 29 species and subspecies of amphibian which belong to 2 orders, 7 fami-

lies and 13 genera and 48 species and subspecies of reptilian which belong to 2 orders, 9

families and 29 genera in Gaoligong Mountains reserve of Yunnan have been proposed by

my two investigations in 1989 and 1990 and combining the previous work by other inves-

tigations. And 50. 6% of which (39 species) are Southwest China Region, 24. 7% of

which (19 species) are South China Region, 2. 6% of which (2 species) are central Chi-

na Region, 20. 8% of which (16 species) are central-south China Region and only 1.3%

of which (1 species) are Qing Zang Region. According to this above , It would suggest

that the Gaoligong Mountains fauna should be delimited to oriental region. It posses the

species of the southwest China Region dominately and its vertical distribution center lo-

cates in 10002500m. And it could also include some Palaearctic region elements due to

the impact of non-vertical zonal distribution.

Key words Ggoligong Mountains, Reptile fauna. Analysis
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65.3% 10002500m

72%-- 16.3 3 2 0 10.2 44.9 10.2

5

'

5

Caudata

I. Salamandridae

1. ^M^^ Tylototriton verrucosus Anderson

Anura

II. Pelobatidae

2. Megophrys lateralis (Anderson)

3. /jgjtM, minor stejenger

4. Scutiger gongshanensisYang et Su

5. Oreolalax rugosus (Liu)

6. G M Leptobnu'hium chapuens" (Bourret)

7. Carpophrys pelodytoides (Boulenger)

III. Buionidae

8. B"/oa"c/re^m"' Schmdt

9. B. hurmanus An detson

10. 8 B. melanostictus Schneider

IV. Hylidae

11. Hyla annectans gongshanensis

12. H. annectans annectans

V. Ranidae

13. iStafii^S Rana grahami Boulenger

14. B. japonice chaochiaensis Lin.

15. J?, maculosa chayuensis Ye

16. i?. limnocharis Boie

17. i?. tigrina rugulosa Wiegmann

1000— 2000

10002000

15002000

2500—4000

20003500

10001500

1000 1500

15003500

15002000

5002000

15003000

20003500

15003000

20003500

15002000

5001500

500 1000

-^
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18. i?. phrynoides Boulenger

19. i?. pleuradenn

20. A. viridimaculatus Jiang

21. i?. arnoldi Dubois

Rhacophoridae

22. lEMS^^ Rhacophorus leucomystax (Gravenhorst)

Testudinata

I. Emydidae

1. Chinemys reevesii

Squamata

II. Agamidae

2. Calotes emna Gray

3. C. mystaceus

4. Japalura splendida Barbour et Dunn

5. iff J • yunnancnsis Anderson

III. Gekkonidae

6. Hemidactyluy hovuringii O
IV. Scincidae

7. tiifii Lygosoma indicum

V. Typhlopidae

8. Typhlops diardi

VI. Colubridae

9. fW"5 OTiu.MZarf."i- Theobale

10. P. monticola (Cantor)

11. l=3^tK Dinodon septentrionaLis (Guenther)

12. Elaphe porphyracea porphyracea

(Cantor)

13. E. taeniura Cope

14. Nam.jT /jMcW" (Boulenger)

15. Oligodon bMu.s (Stanley)

16. Pseudoxenodon macrops sinensis Bou-

lenger

17. P/;y"s"mM (Schlegel)

15002000

15002000

1500—2000

15002500
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800

5001500

5001000
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15002000

5001500

5OO1500

5001500

5001000

15002000

15002000

15002000

500— 2000

15O025OO

15002500

15002000

500—1500

/m
_^
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18. S!'6:y>«o/)/u';s co/fZari's (Gray)

19. Zaoc:vs"t'gnwujrgi'mjf«« (Blyth)

20. Calamaria pavimentata Dumeril et Bibron

21. ^^42 Ahaetulla prasina (Boie)

22. /Vafn'jc rfoZato /ie««r!' (Schmidt)

23. ^fl^tS Entechinus major (Guenther)

VII. Elapidae

24. 0/>/iz'o/>/iagi« (Cantor)

25. Naja n. kaouthia Lesson

VIII. Viperidae

26. Trimeresurus jerdanii Guenther O
27. T. monticola monticola Guenther O

o

1000—2000

1500—2000

5001500

5001500

500— 1500

15002500

5001000

15002500

15002500

10002000

. 1987. . . 110119, 166179. 1987. —— .. 172201. 1985. . 4(3): 225234. 1983. . 2(3): 11. 1961. . . 1364. 1986. . 5(2): 134144. . 1986. . . 1154. 1987. . . 350

368. 1983. . 2(3): 37. 1986. . 5(3): 199203. 1979. . . 2537. 1987. . . 819

A Analysis about the Fauna of the Amphilian and Reptile on the

North Section of the Gaoligong Mountains Nature Sanctuary

WU Jie-yun

( Yunnan Normal University, Biology Department)

/m
_^

Abstract This paper is on the foundations of three investigations that we made
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during 1989~ 1990 and of the work that the predecessors had made. We analysed the

fauna of the amphibian and retile on the north section of the Gaoligong Mountains Na-

tional Nature Sanctuary. We think that the middle mountain zone belongs to the Orien-

tal realm and the high mountain zone has some characteristics of the Palearctic realm.

Key words Investigation, Gaoligong Mountains, Fauna
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David H. KAVANAUGH1

2

(1 94118)

(2 . 650204)

Lezsft^) 3

( Leistus tanaognathus (Leistus gaoligongensis)

(Leistus lihengae), 2130m,

24°49.9' 98°46.0')

2300m. 24°56.9' 98°45.4') .
Q949

The first Sino-American expedition to the Gaoligong Mountains of Yunnan Prov-

ince, China involved systematists from the Kunming Institutes of Botany (KIB) and Zo-

ology (KIZ) and the California Academy of Sciences (CaAS) and was conducted in Oc-

tober and November of 1998. Fieldwork was designed to include a general reconnais-

sance of southern portions of the Gaoligong Mountains and initial efforts toward an in-

ventory of the plants and animals of the mountain range , especially the biota endemic to

the native mixed hardwood/ conifer forests.

The Gaoligong Mountains of extreme western Yunnan extend north-south for more

than 300 kilometers, with their crest, in the central part of the range, forming the bor-

der between China and Myanmar. They also separate and form parts of the watersheds

of two of southeast Asia's major rivers, the Irrawaddy (Dulongjiang) and Salween (Nu-

jiang) rivers. Due to their geographic isolation and rugged topogr aphy, upper reaches

of the range are less disturbed than most other areas in Yunnan; and two reserves, the

Nujiang and Gaoligong Mountains Nature Reserves , have been established to protect re-

maining tracts of old growth forest.

Areas of primary forest were sampled at several points along the axis of the range

,

on both eastern and western slopes; and a total of about 8000 terrestrial invertebrates

were collected by team members. Among these were representatives of three species of

the carabid beetle genus Leistus Frdlich ( 1799). Ten Leistus species are previously

* 1999 VI):99120
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known to occur in Yunnan Province (Farkac 1995) , and one these, Leistus brancuccii

Farkac , has been recorded from the Gaoligong Mountains. Nonetheless, all three spe-

cies sampled during the expedition appear to be new species. In this report , we present

diagnoses and descriptions of these new species, with illustrations of important features

of external and genitalic structure. We also provide a preliminary key for identification

of adults of Leistus species known or suspected to occur in Yunnan Province and briefly

discuss the status of the taxonomy of genus Leistus in China.

This is Scientific Contribution # 4 from the Center for Biodiversity Research and

Information (CBRI) at the California Academy of Sciences.

1 Materials and Methods

This study is based on examination of 154 specimens representing the species de-

scribed herein and several hundred additional specimens representing other Leistus spe-

cies. Most of the species previously described from China, including those recorded

from Yunnan, are known from very few specimens, most of which ( including holo-

types) are deposited in private collections (e. g. Farkac 1995). We therefore relied on

original and subsequent published descriptions, rather than on specimens, for many crit-

ical comparisons and for developing the key to the known species of Yunnan. This is un-

fortunate , but it was necessary in order to complete this report at this time. We are con-

fident that, if descriptions and accompanying illustrations for the species previously

known from Yunnan are accurate, the species described herein indeed represent new

taxa. Descriptions used for comparative purposes are those of Andrewes ( 1929)

Banninger (1925), Dvorak (1994) Farkac (1993 1995) and Perrault (1980 1985a,

1985b, 1991).

Although the descriptions of most Leistus species previously recorded from Yunnan

include measures of body length, what these values actually represent is unclear. We in-

clude two measures of body length (in millimeters) in the description of each species to

facilitate future comparisons. Standardized body length (SBL) equals the sum of three

measurements: head length, measured along the midline from the apical margin of the

clypeus to a point opposite the posterior margin of the eye; pronotal length, measured

along the midline from the apical to basal margin; and elytral length, measured along

the midline from the apex of the scutellum to a point opposite the apex of the longer ely-

tron. Apparent body length ( ABL) equals the distance measured along the midline from

the apex of the labrum to a point opposite the apex of the longer elytron, SBL is pre-

ferred over ABL because it measures only fixed lengths and is not subject to variation in

the alignment or retraction or extension of body parts.

We also include for each new species values for several indices, most of them used

by Farkac (1995). These include: antennal index (lA) (equals length of antennomere

5/ length of antennomere 3) labial palpus index (ILP) (equals length of palpomere 3/
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length of palpomere 2) pronotal index 1 (IPw/1) (equals width / length of pronotum)

pronotal index 2 (IPm/b) (equals maximum width of pronotum / basal width of prono-

tum) elytral-pronotal index ( lE/P) ( equals greatest width across combined elytra /

maximum width of pronotum) and elytral index ( lEl/w) ( equals length / width of

combined elytra). Farkac (1995) did not specify how elytral length was measured. Be-

cause the elytra base is always, but to a varying extent, hidden beneath the base of the

pronotum , we suggest that elytral length for this index be measured the same as for that

component of SBL, namely as the length along the midline from the apex of the scutel-

lum to a point opposite the apex of the longer elytron. It is unlikely that Farkac used

this particular measure of elytral length, so our values for lEl/w are probably not di-

rectly comparable with his.

Observations of structural features were made with a Wild Model M-5 stereoscopic

dissecting microscope. Measurements were made using a calibrated ocular grid with a

scale interval of 0. 1mm and illustrations were prepared with the aid of a camera lucida,

both mounted on the Wild microscope.

2 Taxonomy

2. 1 Descriptions of New Species

2. 1. 1 Leistus tanaognathus new species ( (Figs. 1 5 and 10)

Figs. 14 Left mandible, clypeus, and labrum

a: Dorsal aspect, b: left lateral aspect, mandible only; scale line= 1. 0mm. 1:

Leistus tanaognathus n. sp. 2: Leistus lihengae n. sp. 3 Leistus gaoUgongensis n. sp.

4 Leistus yunnanus Banninger

TYPE MATERIAL Holotype, a unique female, deposited in KIZ labeled

" CHINA, Yunnan Province, Gaoligong Mountains, Baoshan Prefecture, Baoshan

County, Nankang Yakou, 2449. 9' N 98°46. O'E" / "2130m, 47 November 1998,
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Stop i*98-129B D. H. Kavanaugh, C. E. Griswold, C. -L. Long, R. Li h' S. -X.

He collectors" / "Sino-American Expedition, Gaoligong Mountains, Yunnan, Peoples

Republic of China, October-November , 1998" / "Holotype Leistus tanaognathus Ka-

vanaugh 8^ Long" [red label]. Type locality: Nankang Yakou.

Etymology. The specific name is derived from the Greek words , tanaos, meaning

"long and gnathos, meaning "jaw in reference to the markedly elongate mandibles

of the type specimen.

Diagnosis. Adults of this species can be distinguished from those of all other known

Leistus species, except Leistus championi Andrewes, by their markedly long and apical

down-curved mandibles (Fig. 1). From the L. championi, they can be distinguished on

the basis of form of the gular carina with a graded series of distinct tubercles, from

longest laterally to shortest medially, on the carina (Fig. 5) in L. tanaognathus; with-

out distinct tubercles in L . championi (Perrault, 1985b, Fig. 22) shape of the pro-

notum relatively longer and narrower ( IPw/1 = 1. 38 ) slightly less narrowed basally

( IPm/b = 1. 74 ) and with lateral explanation broader in L. tanaognathus; relatively

shorter and wider ( IPw/1 = 1. 42 1.44 ) slightly more narrowed basally

(IPm/b=l. 86) and with lateral explanation slightly narrower in L. championi (Perra-

uh 1985b, Fig. 3) and larger size [female ABL =11. 9mm in L. tanaognathus;

9. 5mm in L. championi (Perrault 1985b)].

Description. Size large for the genus, female SBL= 10. 3mm and ABL= 11. 9mm,

Body form typical for genus, IE/P=1. 38 IEl/w= 1. 60. Head, labrum, and antenno-

mere 1 black, mandibles, maxillae, palp" and middle portions of antennomeres 2~4

reddish brown antennomeres 512 and bases and apices of antennomeres 34 pale

reddish; pronotum black with lateral margins slightly paler (piceous) elytra black;

legs with femora black, tibiae and tarsi pale reddish. Dorsum without metallic reflec-

tion. Head with frons sparsely but moderately coarsely punctate, also faintly rugulose

laterally, vertex more sparsely and finely punctate; pronotum with discal region

sparsely and very finely punctulate, apical, basal and lateral regions coarsely and moder-

ately densely punctate; elytral intervals impunctate; thoracic venter (except prosternum

medially, proepisternum laterally and medial two-thirds of metasternum) very coarsely

and densely punctate; abdominal venter smooth, except sternum 2 ( first visible ster-

num) and lateral portions of sterna 3 and 4 ( second and third visible sterna) very coarse-

ly and densely punctate. Pronotum shiny, head slightly duller, eytra faintly iridescent.

Microsculpture comprised of moderately impressed isodiametric sculpticells on head,

faintly impressed isodiametric sculpticells on pronotum, and faintly impressed irregular

and slightly transverse ( less than twice as wide as long) sculpticells on elytra.

Head shape typical for genus, constriction posterior to eyes long, less abrupt, nar-

rowed at about 45 angle to longitudinal axis. Eyes large, markedly convex. An tennae

moderately elongate, extended to apical 40% of elytron; antennomere 1 ( scape) ex-
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Figs. 59 Submentum, insertion of gular setae

a: Posterior aspect, inverted (ventral side up), b: Insertion pattern, ventral aspect

scale line=0. 5mm; gc= gular carina; ls= lateral setae; ms= medial setae. 5: Leistus

tanaognathus n. sp. 6: Leistus niger Gebler. 7: Leistus lihengae n. sp. 8: Leistus

gaoligongensis n. sp, 9 Leistus yunnanus Banninger

tremely long, straight, slightly narrowed basally; antennomere 2 (pedicel ) with three

subapical setae, one anteroventral and two anterodorsal; antennomere 4 glabrous; an-

tennomere 5 slightly longer than antennomere 3 lA = 1. 23 flagellar antennomeres

(512) markedly elongate and slender. Labrum (Fig. 1) long, apical margin smoothly

convex, with two pairs of setae. Clypeus with apical margin truncate. Mandible (Fig. 1)

long and distinctly deflected downward apically, markedly explanate basolaterally, nar-

row and parallel-side subapically, lateral margin with extremely deep sinuation. Maxilla

with palpiger trisetose (one short, slender seta inserted basomedially, one long, spini-

form seta inserted subapicomedially , and one long, spiniform seta inserted apically on a

very long process) stipes with five long spinform setae, first (anteriormost) second,

and third setae inserted apically on very long, separate processes, fourth and fifth (pos-

teriormost) setae inserted apically on medium length, separate processes. Labium with

anterior margin of ligular sclerite extended as a long-tined trident, fringe setae and basal

setae absent from trident; ligular sclerite with a broad medial carina, terminated

anteroventrally as a medium-length tubercle at the base of the trident, one pair of setae

inserted on apex of tubercle; paraglossae separate, lobate; labial palpus with palpomere

2 relatively short and palpomere 3 relatively long, ILP= 0. 98 palpomere 2 unisetose

(near basal end). Mentum with apical tooth moderately bifid; 2 pairs of m2 setae (Ka-
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vanaugh 1979) inserted slightly anterior of mental base, lateral pair longer, inserted

on short but distinct tubercles and slightly anterior of shorter medial pair; m3 setae in-

serted on short tubercles; epilobes with short but distinct apical teeth on which m4 setae

are inserted; gula (submentum) with lateral setae inserted on a pair of medium-length-

tubercles and 3 pairs of medial setae inserted on tubercles of graded length (from longest

laterally to shortest medially) on a transverse carina (Fig. 5).

Pronotum (Fig. 10) markedly convex, slightly cordate, base slightly narrow

,

IPw/l=138 Ipm/b= 174 lateral margin markedly arcuate, with a short , moderately

deep sinuation anterior to basal angle; lateral explanation markedly broad throughout;

apical angles short, markedly broad , moderately rounded; basal angles rectangular; lat-

eral margination absent; anterior margination complete except for medial 25% deeply

impressed, moderately wide; anterior transverse impression broad and moderately deep;

posterior transverse impression deep and narrow; basal foveae deep, slightly narrow,

moderately divergent basally; midlateral seta present , without a swelling medial to point

of insertion; basolateral seta absent. Elytra moderately convex, with silhouette subrect-

angular basal margination moderately short, moderately concave anteriorly; humerus

angulate* slightly rounded, humeral carina distinct, sharp, not projected anteriorly,

humeral tooth absent; striae moderately deep, moderately punctate; interval 3 with five

Figs. 1015 Pronotum, dorsal as pect. scale line= 1. 0mm

(refers to Figs. 1012 and 14 only)

10 Leistus tanaognathus n. sp. 11: Leistus Lihengae n. sp. 12: Leistus gaoligongensis

n. sp. 13: Leistus birmanicus Perrault ( redrawn from Perrault, 1985a, Fig. 8). 14:

Leistus yunnanus Banninger. 15: Leistus brancuccii Farkac (re drawn from Farkac

1995 Fig. 3)
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discal setae (one near apex) setiferous punctures slightly foveate; interval 9 with 10 se-

tae (umbilicate series). Hindwing full-sized.

Intercoxal process of prosternum moderately broadly lanceolate, with margination

complete. Metasternum slightly short, length posterior to mesocoxa equal to diameter

of mesocoxa. Sterna 4 to 6 each with a pair of posterior paramedial setae; sternum 7

with two pairs of apical paramedial setae in female.

Legs longer than average for genus; hindcoxa with one basal seta; front and middle

tarsi with climbing setae ventrally on tarsomeres 1 to 4 in both sexes.

Male genitalia unknown.

Female with basal apodemes of tergum 8 absent or very short. Hemisternite 8

with mediumlength setae on medial one-third of apical margin, basal apodeme wide,

moderately emarginate apically, with lateral arm markedly shorter than medial arm.

Proctiger (tergum 9) hemispheric, narrowly membranous apically. Valvifer ( late rot-

ergite 9) with basal apodeme moderately broad. Gonacoxa with five or six short ventral

diagonal setae and two short mediodorsal setae. Bursa copulatrix (Fig. 28) with longitu-

dinal axis ( lateral aspect) slightly arched basodorsally; spermathecal chamber slightly

short, symmetrical , broadly wedge-shaped, triangular (dorsal aspect) , slightly extend-

ed posterodorsally (lateral aspect) insemination duct not sclerotized; spermathecal duct

long, loosely and irregularly convoluted distinctly thicker proximally and gradually

narrowed distally, inserted in apical midline on spermathecal chamber.

Habitat distribution and life history. The holotype specimen was collected at night

at the edge of a patch of disturbed mixed hardwood forest with very sparse understory.

It was found running over dry leaf litter on the forest floor, about 10 meters away from

the edge of a small forest stream. No additional specimens of L. tanaognathus were

found in several hours of continued searching in the same area, while more than 80 spec-

imens of L. gaoligongensis were encountered in the same habitat during this time.

Geographical distribution. At present , known only from the type locality in the

southern Gaoligong Mountains of western Yunnan Province.

Geographical relations with other species. This species is sympatric with L. gaoli-

gongensis at Nankang Yakou,

Taxonomic and faunistic affinites. Based on similarities in adult morphology, this

species appears to be very closely related only to L. championi , which Perrault ( 1985a,

1985b) included in his nepalensis group of subgenus Evanoleistus Jedlicka. Its faunal af-

finities are therefore toward the west, with the Leistus fauna of the Himalayan region of

India and Nepal.

2.1.2 Leistus gaoligongensis new species (
(Fig. 3, 8, 12, 25 and 27)

Type material. Holotype, a male, deposited in KIZ, labeled "CHINA, Yunnan
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Province, Gaoligong Mountains, Baoshan Prefecture, Baoshan County, Nankang Yak-

ou 24°49. 9'N 98°46. 0'E"/"2130m, 4 7 November 1998 Stop #98-129B D. H. Ka-

vanaugh , C, E. Griswold, C. -L. Long, R. Li, S. -X, He collectors"/" Sino-A-

merican Expedition, Gaoligong Mountains, Yunnan, Peoples Republic of China, Octo-

ber-November, 1998"/" Holotype Leistus gaoligongensis Kavanaugh &- Long". Para-

types, a total of 130, deposited in KIZ and CaAS: 53 males and 35 males, same locality

and expedition labels as holotype/" Paratype Leistus gaoligongensis Kavanaugh &-

Long" 27 males and 15 females, labeled " CHINA, Yunnan Province, Gaoligong

Mountains, Baoshan Prefecture, Baoshan County, 26 air km E of Tenchong at Luoshui-

dong, 24°56. 9'N 98°45. 4'EV"2300m 2631 October 1998 Stop # 98-127A, D. H.

Kavanaugh , C. E, Griswold, C. -L. Long &- S. -X. He collectors"/" Sino-American

Expedition, Gaoligong Mountains, Yunnan, Peoples Republic of China, October-No-

vember, 1998"/"Paratype Leistus gaoligongensis Kavanaugh Long". Type locality:

Nankang Yakou.

Figs. 1623 Pronotum, dorsal aspect

16: Leistus businskyi Dvorak (redrawn from Dvorak, 1994 Fig. 7). 17: Leistus angulicollis

Fainnaire (redrawnfrom Perrault, 1991, Fig. 4). 18 Leistus krali Farkac ( redrawn from

Farkac , 1993, Fig. 6). 19 Leistus deuveianus Farkac (redrawn from Farkac, 1995 Fig. 4).

20: Leistus jani Farkac (redrawn from Farkac, 1995 Fig. 5). 21: Leistus kuhani Farkac (re-

drawn from Farkac, 1993 labeled as Fig. "3", but cited as "2" in the caption). 22 Leistus

kucerai Farkac ( redrawn from Farkac 1995 Fig. 7). 23 Leistus klarae Farkac ( redrawn from

Farkac 1995 Fig. 6)
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Etymology. This species is named for the Gaoligong Mountains, where both known

populations of this species occur.

Diagnosis. Adults of this species can be distinguished from those of all other known

Leistus species by the following combination of character states: body black, antenno-

meres 2 to 12, mandibles, labrum, and tibiae and tarsi pale reddish; elytra with distinct

greenish-golden metallic reflection; lateral margin of mandible distinctly sinuate

(Fig. 3a) gular setae inserted on very short, separate tubercles not or only slightly con-

nected by low cuticular bridges (gular carina absent) pronotum (Fig. 12) with lateral

margin evenly arcuate and with a short , deep sinuation anterior to rectangular basal an-

gle, lateral explanation markedly wide; male median lobe (Fig. 25) with apex long and

asymmetrically expanded apically, apical orifice without wing sclerites basally.

Figs. 24 27 Median lobe of aedeagus

a: Left lateral aspect, b: Apex, ventral oblique aspect ( perpendicular to plane of

apical ventral surface) scale line=0. Smm. 24 Leistus lihengae n. sp. 25: Leistus

gaoligongensis n. sp. 2627. Parameres of aedeagus . lateral aspect; a- Right pa-

ramere , b: Left paramere; scale line = 0.5mm. 26: Leistus lihengae n. sp. 27:

Leistus gaoligongensis n. sp.

Members of this species are most similar to those of L. brancuccii Farkac, with

which they share form of the pronotum and general shape of the apex of the m ale medi-

an lobe, but from which they can be distinguished by their greenish-golde nelytral re-

flection (bronze in L. brancucci) , pale reddish antennomeres 2 to 4 (pale brown in L.

brancuccii) pale reddish tibiae (darker in L. brancuccii) and longer apex of the medi-

an lobe (shorter in L. brancuccii , see Farkac, 1995 Figs. 22 and 23).

Description, Size medium for the genus; male SBL=7. 38. 3mm and ABL=8.4
9. 2 mm, female SBL= 7. 78. 6mm and ABL= 8. 5 9. 9mm. Body form typical for

just, but elytra slightly shorter and broader than in most species, males with IE/P=

1. 24 I. 32 and IEl/w= 1. 57 1. 67, females with IE/P= 1. 31 1. 33 and IEl/w =
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1. 55~ 1. 59 relative head width greater in females than in males. Head and antenno-

mere 1 black, labrum, mandibles, maxillae, palpi, and all antennomeres pale reddish

( labrum slightly darker in some individuals) pronolum black, with lateral margins

slightly paler (piceous) elytra black; legs with femora black, tibiae and tarsi pale red-

dish. Head and pronotum without metallic reflection, elytra with distinct greenish-

golden metallic reflection. Head with frons sparsely and finely punctate, also faintly

rugulose laterally, vertex finely punctulate; pronotum with discal region smooth , apical

and basal regions coarsely and moderately densely punctate, lateral regions sparsely and

finely punctate; elytral intervals impunctate; thoracic venter with prosternum anterolat-

erally , mesepisternum, mesepimeron, metasternum laterally, and metepisternum

coarsely and moderately densely punctate, other areas smooth or sparsely and more fine-

ly punctate; abdominal venter smooth, except sternum 2 and paralateral portions of

sternum 3 coarsely and moderately densely punctate. Head, pronotum and elytra shiny,

elytra very slightly iridescent. Microsculpture comprised of faintly impressed isodiamet-

ric sculpticells on head, very faintly (nearly effaced) slightly transverse (less than twice

as wide as long) sculpticells on pronotum, and moderately impressed markedly trans-

verse (more than three times as wide as long, formed into microlines in some areas)

sculpticells on elytra.

Head shape typical for genus, constriction posterior to eyes short abrupt, narrowed

at about 750 angle to longitudinal axis. Eyes large, markedly convex. Antennae slightly

elongate, extended to apical half of elytron; antennomere 1 ( scape) moderately long,

straight, slightly narrowed basally antennomere 2 (pedicel) with three subapical setae,

one anteroventral and two anterodorsal antenomere 4 glabrous; antennomere 5 distinct-

ly longer than antennomere 3 IA= 144~160; flagellar antennomeres (5 12) markedly

elongate and slender. Labrum (Fig. 1) long, apical margin smoothly convex or slightly

projected medially, with two pairs of setae. Clypeus with apical margin truncate. Man-

dible (Fig. 3) medium length, not distinctly deflected downward apically, markedly ex-

planate basolaterally, narrowed distally , lateral margin with a moderately deep sinua-

tion. Maxilla with palpiger bisetose (with two long, spiniform seta, one inserted sub-

apicomedially and one inserted apically on a long process) stipes with five long spin-

form setae, first (anteriormosl) , second , and third setae inserted apically on short or

moderate length, separate processes (one individual examined with first and second se-

tae on one basally-fused short process) , fourth and fifth (posteriormost) setae inserted

apically on short , separate processes. Labium with anterior margin of ligular sclerite ex-

tended as a long-tined trident, fringe setae and basal setae absent from trident; ligular

sclerite with a broad medial carina, terminated anteroventrally as a medium-length tu-

bercle at the base of the trident, one pair of setae inserted on apex of tubercle; paraglos-

sae separate, lobate; labial palpus with palpomere 2 relatively short and palpomere 3

relatively long, ILP = 0. 91 ~0. 95, palpomere 2 unisetose ( near basal end). Mentum
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with apical tooth emarginate or slightly bifid; 2 pairs of m2 setae inserted slightly ante-

rior of mental base, lateral pair longer than medial pair; m3 setae inserted on short tu-

bercles epilobes each with a short but distinct apical teeth on which m4 seta is inserted;

gula (submentum) with lateral setae inserted on a pair of short tubercles and 2. 5 or 3

pairs of medial setae inserted on very short tubercles ( lateral two pairs incompletely

jointed by slightly raised cuticular bridges, but not forming a carina) (Fig. 8).

Pronotum ( Fig. 12) markedly convex, moderately cordate, base slightly narrow,

IP w/l=l. 46 1. 56 Ipm/b = 1. 61 1. 78 lateral margin markedly arcuate, with a

short , moderately deep sinuation anterior to basal angle; lateral explanation broad

throughout, center of explanation slightly convex as a raised longitudinal swelling paral-

lel to lateral margin in anterior half to two-thirds in most individuals; apical angles very

short , markedly broad, markedly rounded; basal angles rectangular; lateral margination

faintly present anteriorly only; anterior margination complete or narrowly interrupted

only at middle, deeply impressed, moderately wide; anterior transverse impression nar-

row and deep; posterior transverse impression markedly deep and narrow; basal foveae

deep, medium-width, moderately divergent basally midlateral seta present , with a

small swelling medial to point of insertion; basolateral seta absent.

Elytra moderately convex, with silhouette subrectangular; basal margination medi-

um-length , slightly or moderately concave anteriorly; humerus angulate, slightly

rounded, humeral carina distinct, sharp, not projected anteriorly, humeral tooth ab-

sent; striae medium-depth , moderately punctate; interval 3 with four to six discal setae

(one near apex in most individuals) , setiferous punctures slightly foveate; interval 9

with six to nine setae (umbilicate series). Hindwing full-sized.

Intercoxal process of prosternum moderately broadly lanceolate, with margination

complete or complete except at apex. Metasternum slightly short, length posterior to

mesocoxa slightly greater than diameter of mesocoxa. Sterna 4 to 6 each with a pair of

posterior paramedial setae; sternum 7 with one pair of apical paramedial setae in males,

two pairs in females.

Legs average length for genus; hindcoxa with one basal seta; front and middle tarsi

with climbing setae ventrally on tarsomeres 1 to 4 in both sexes.

Male genitalia with median lobe as in Fig. 25 basal bulb rounded and markedly

closed basally; dorsobasal piece present as a large, simple sagital fin in dorsal midline;

mid-shaft medium-width, moderately tapered apically, circular in cross-section preapi-

cal shaft narrow, slightly tapered apically in lateral aspect , straight and slightly tapered

apically in ventral aspect, without right or left lateral flanges, ventral curvature evenly

concave; apex extremely long, apically expanded asymmetrically as in Fig. 25b (oblique

ventral aspect) , broadly hooked dorsally (lateral aspect, Fig. 25a) , plane of apical face

(apical aspect) markedly deflected left, without a ventral longitudinal keel; apical orifice

slightly deflected right, without wing sclerites basally. Parameres (Fig. 27) asymmetri-
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cal; left paramere (Fig. 27b) short, broad narrowed basally; right paramere (Fig. 27a)

moderately long, slender.

Female with basal apodemes of tergum 8 absent or very short. Hemisternite 8

with medium-length setae on medial one-third of apical margin, basal apodeme wide,

slightly emarginate apically, with lateral arm slightly shorter than medial arm. Procti-

ger (tergum 9) hemispheric, narrowly membranous apically, Valvifer (laterotergite 9)

with basal apodeme moderately broad. Gonacoxa with six to eight medium-length ven-

tral diagonal setae and three or four short mediodorsal setae. Bursa copulatrix (Fig. 30)

with longitudinal axis (lateral aspect) slightly arched basodorsally; spermathecal cham-

ber slightly short , symmetrical, broadly wedge-shaped, triangular ( dorsal aspect )

,

slightly extended posterodorsally ( lateral aspect ) insemination duct not sclerotized;

spermathecal duct long, loosely and irregularly convoluted, distinctly thicker proximally

and gradually narrowed distally, deflected slightly right just distal to insertion in apical

midline on spermathecal chamber.

Habitat distribution and life history. Almost all specimens were collected at night in

partially disturbed mixed hardwood forest, most on or beside abandoned and overgrown

dirt roads or trails, where ground cover was sparse enough to make the beetles clearly

visible. Individuals were most abundant in moist areas at the edges of seeps or small for-

est streams but were also found in dry leaf litter , Many individuals were found perched

or running on dead twigs fallen branches of trees, or bamboo stalks lying on the

ground, rather than on the ground itself and these sites appear to serve as gathering

points. Several copulating pairs of adults were found at such sites at both localities. No

individuals were found by beating understory or forest edge vegetation, either during the

day or at night; and only one individual was found perched on a low understory leaf at

night .

Geographical distribution. At present , known from only two localities, 14 air kilo-

meters (akm) apart, in the southern Gaoligong Mountains of western Yunnan Province.

Geographical relations with other species. This species is sympatric with L. tanaog-

nathus at Nankang Yakou and with L. lihengae ( and perhaps also L. bmncuccii see

below) at Luoshuidong.

Taxonomic and faunistic affinities. Based on similarities in adult morphology, this

species appears to be closely related to L. bmncuccii, L. birtnaniciis , L . lihengae, L.

yunnanus and other species which Perrault ( 1985a) included in his crassus group of

subgenus Evanoleistus Jedlicka. Its faunal affinities appear to be toward both the east

and west , with the Leistus fauna of the region extending from eastern Pakistan (Leistus

heinzi Farkac) , through the Himalayan region and northeastern Myanmar, and across

Yunnan, Sichuan, Guizhou, and Fujian Provinces to Taiwan (Leistus smetani Farkac)

and Japan (Leistus crassus Bates),

Taxonomic notes. Farkac (1995 148) recorded Leistus brancuccii from the Gaoli-
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gong Mountains at "25°57 N 98°45 E". If the cited coordinates are actually in degrees

and minutes, rather than degrees only (as written) , then this record is also from Lu-

oshuidong. In 1995 the cited year of collection of the female specimen on which this re-

cord is based, the main road from Bawan to Tengchong over the Gaoligong Mountains

passed through Luoshuidong, and the cited elevation for the record, "2200~2500m" is

also appropriate for this locality. However, if the cited coordinates are, in fact, as writ-

ten (i. e. in degrees only) then the record for L. brancuccii is allopatric with respect

to both L. gaoligongensis and L. lihengae, about 30 akm southwest of the southern

limit of the known range of the former and 45 akm southwest of the type locality of the

latter.

Leistus brancuccii is unique among Leistus species presently known from Yunnan in

that it is the only one recorded from more than one mountain range in the province (i.

e. Gaoligong Mountains and Cangshan) or also from outside the province (i. e. from

Guizhou Province) ( Farkac 1995). A general pattern of extre mely restricted geo-

graphical ranges of species holds as well for the Leistus faunas of several other provinces

in China (see additional discussion below). This pattern, coupled with the fact that the

record for the Gaoligong Mountains is based on a single female, and Farkac ( 1995) ap-

parently did not examine characters of female genitalic structure, suggests that this re-

cord may be suspect. The Gaoligong Mountains specimen indeed may be conspecific

with L. brancuccii; but perhaps it is a female of L. gaoligongensis. If the latter, then

that specimen either does not fit Farkac's description of L. brancuccii or, alternatively,

it does not fit our description of L. gaoligongensis. A third possibility is that it repre-

sents a distinct, undescribed species, adults of which are active in Spring (cited collec-

tion date was "816 v. 1995").

2. 1. 3 Leistus lihengae new species( )
(Fig. 2 7 11 24 and 26)

TYPE MATERIAL—Holotype, a male, deposited in KIZ, labeled "CHINA,

Yunnan Province, Gaoligong Mountains, Baoshan Prefecture, Baoshan County, 26 air

km E of Te nchong at Luoshuidong, 24°56. 9'N 98°45. 4'E" 2300 m, 2631 October

1998 Stop #98-127A D. H. Kavanaugh, C. E. Griswold, C. - L. Long S. -X.

He collect ors"/" Sino-American Expedition, Gaoligong Mountains, Yunnan, Peoples

Republic of China, October-November, 1998/" Holotype Leistus lihengae Kavanaugh

Long". Paratypes, a total of 21 deposited in KIZ and CaAS: 15 males and 6 fe-

males, same label data as holotype/" Paratype Leistus lihengae Kavanaugh Long".

Type locality: Luoshuidong.

Etymology. We take great pleasure in naming this species in honor of Professor Li

Heng, leader of the first Sino-American expedition to the Gaoligong Mountains.

Diagnosis. Adults of this species can be distinguished from those of all other known
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Leistus species by the following combination of character states: body black, antennae,

mandibles, labrum and legs entirely pale reddish; head and pronotum with distinct

greenish metallic reflection, elytra with brilliant copper or golden metallic reflection;

lateral margin of mandible distinctly sinuate (Fig. 2a) gular setae inserted separately

and directly on surface of submentum ( gular carina absent) pronotum (Fig. 11) with

lateral margins without or with only a short and very shallow sinuation anterior to ob-

tuse basal angle; male median lobe (Fig. 24) with apex long and asymmetrically expand-

ed apically, apical orifice without wing sclerites basally.

Members of this species appear to be most similar to those of L. birmanicus Perra-

uh with which they share general form of the pronotum and shape of the apex of the

male median lobe, but from which they can be distinguished by the greenish metallic re-

flection on the head and pronotum (absent from L. birmanicus ) copper or golden me-

tallic reflection of the elytra ( greenish in L. birmanicus) antennae and legs entirely

pale reddish (antennomere 1 and tibiae darker in L. birmanicus) and basal piece ( sagi-

tal fin) of male median lobe large (smaller in L, birmanicus; see Perrault , 1985a,

Fig. 9a).

Description. Size medium for the genus, male SBL=7. 2~7. 7mm and ABL=8. 1
8. 7mm female SBL=7. 68. 1mm and ABL=8. 48. 8mm. Body form typical for ge-

nus, except head slightly narrower and elytra slightly shorter and wider than in most

species, males with IE/P=L 26L 29 and lEl/w=l. 591. 67 females with IE/P=

1. 331, 38 and IEl/w= 1. 491. 55 relative head width equal in males and females,

elytra relatively shorter and wider in females than in males. Head black, labrum, man-

dibles, maxillae, palpi and all antennomeres pale reddish; pronotum black, with lateral

margins slightly paler (reddish brown) elytra black; legs with femora, tibiae and tarsi

pale reddish. Head and pronotum with distinct greenish metallic reflection, elytra with

brilliant copper-golden metallic reflection. Head with frons sparsely and finely punctate,

also faintly rugulose laterally, vertex finely punctulate; pronotum with discal region

smooth, apical and basal regions coarsely and sparsely punctate, lateral regions sparsely

and finely punctate; elytral intervals impunctate; thoracic venter with prosternum an

-

terolaterally, proepisternum posteriorly, mesepisternum, mesepimeron, and metepis-

ternum coarsely and sparsely punctate (metasternum with a few coarse punctures at ex-

treme lateral edge only) , other areas smooth or sparsely and more finely punctate; ab-

dominal venter smooth, except sternum 2 and paralateral portions of sternum 3 coarsely

and moderately densely punctate. Head, pronotum and elytra shiny. Microsculpture

comprised of faintly impressed isodiametric sculpti cells on head, faintly impressed bro-

ken isodiametric sculpticells on pronotum, and moderately impressed moderately trans-

verse (about twice as wide as long) sculpticells on elytra.

Head shape typical for genus, constriction posterior to eyes short, abrupt, nar-

rowed at about 75° angle to longitudinal axis. Eyes large, markedly convex. Antennae
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slightly elongate, extended to apical half of elytron; antennomere 1 (scape) moderately

long, straight, slightly narrowed basally; antennomere 2 (pedicel) with three subapical

setae, one anteroventral and two anterodorsal; antenomere 4 glabrous; antennomere 5

distinctly longer than antennomere 3 IA=1. 441. 60 flagellar antennomeres (512)

markedly elongate and slender. Labrum (Fig. 1) long, apical margin smoothly convex or

slightly projected medially, with two pairs of setae. Clypeus with apical margin trun-

cate. Mandible (Fig. 2) medium length not distinctly deflected downward apically,

markedly explanate basolaterally, narrowed distally, lateral margin with a moderately

deep sinuation. Maxilla with palpiger bisetose (with two long, spiniform seta, one in-

serted subapicomedially and one inserted apically on a long process ) stipes with five

long spinform setae , first (anteriormost) second, and third setae inserted apically on

short or moderate length, separate processes (one individual examined with first and sec

ond setae on one basally-fused short process) fourth and fifth (posteriormost) setae in-

serted apically on short, separate processes. Labium with anterior margin of ligular

sclerite extended as a longtined trident, fringe setae and basal setae absent from trident;

ligular sclerite with a broad medial carina, terminated anteroventrally as a mediumlength

tubercle at the base of the trident, one pair of setae inserted on apex of tubercle; para-

glossae separate? lobate; labial palpus with ILP = 0. 870. 93 palpomere 2 unisetose

(near basal end). Mentum wi th apical tooth emarginate or slightly bifid; 2 pairs of m2

setae inserted slightly anterior of mental base, lateral pair longer than medial pair; m3

setae inserted on short tubercles; epilobes each with a short but distinct apical teeth on

which m4 seta is inserted; gula ( submentum) with lateral setae inserted on a pair of

short tubercles and 2 pairs of medial setae inserted on very short, separate tubercles (no

trace of a carina) (Fig. 7),

Pronotum (Fig. 11) markedly convex, markedly cordate, base slightly narrow,

IPw/ 1=1.481.67 IPm/b= 1. 63 1. 70; lateral margin markedly arcuate, with a

short , very shallow sinuation anterior to basal angle; lateral explanation broad through-

out, center of explanation slightly convex as a raised longitudinal swelling parallel to

lateral margin in anterior half in most individuals; apical ang les very short, moderately

broad, markedly rounded; basal angles slightly or moderately obtuse; lateral margin

-

ation faintly present anteriorly only; anterior margination complete except for medial

25% , moderately impressed, moderately wide; anterior transverse impression narrow

and deep; posterior transverse impression markedly deep and narrow; basal foveae

slightly shallow, medium-width, moderately divergent basally; midlateral setaepresent

with or without a small swelling medial to point of insertion; basolateral seta absent.

Elytra moderately convex, with silhouette subrectangular; basal margination medi-

um-length slightly or moderately concave anteriorly humerus angulate slightly

rounded, humeral carina distinct, sharp, not projected anteriorly, humeral tooth ab-

sent striae medium-depth, moderately punctate; interval 3 with three to six discal setae
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(one near apex in most individuals) , setiferous punctures slightly foveate; interval 9

with six or seven setae (umbilicate series). Hindwing full-sized.

Intercoxal process of prosternum moderately broadly lanceolate, with margination

complete or complete except at apex. Metasternum slightly short, length posterior to

mesocoxa slightly greater than diameter of mesocoxa. Sterna 4 to 6 each wi th a pair of

posterior paramedial setae; sternum 7 with one pair of apical paramedial setae in males,

two pairs in females.

Legs average length for genus; hindcoxa with one basal seta; front and middle tarsi

with climbing setae ventrally on tarsomeres 1 to 4 in both sexes,

Male genitalia with median lobe as in Fig. 24 basal bulb rounded and markedly

closed basally; dorsobasal piece present as a large, simple sagital fin in dorsal midline;

mid-shaft medium-width, moderately tapered apically, circular in cross-section; preapi-

cal shaft narrow, slightly tapered apically in lateral aspect, straight and slightly tapered

apically in ventral aspect , without right or left lateral flanges, ventral curvature evenly

concave; apex extremely long, apically expanded asymmetrically as in Fig. 24b (oblique

ventral aspect) , broadly hooked dorsally ( lateral aspect, Fig. 24a) , plane of apical face

(apical aspect) markedly deflected left, without a ventral longitudinal keel; apical orifice

slightly deflected right, without wing sclerites basally. Parameres (Fig. 26) asymmetri-

cal; left paramere (Fig. 26b) short, broad, narrowed basally; right paramere (Fig. 26a)

moderately long, slender.

Female with basal apodemes of tergum 8 absent or very short; hemisternite 8 with

medium-length setae on medial one-third of apical margin, basal apodeme wide, slightly

emarginate apically, with lateral arm slightly shorter than medial arm; proctiger (ter-

gum 9) hemispheric, narrowly membranous apically; valvifer ( latere tergite 9) with

basal apodeme moderately broad; gonacoxa with five to seven short ventral diagonal se-

tae and two or three short mediodorsal setae. Bursa copulatrix (Fig. 29) with longitudi-

nal axis ( lateral aspect ) slightly arched basodorsally spermathecal chamber slightly

short, symmetrical, broadly wedge-shaped, triangular (dorsal aspect) , slightly extend-

ed posterodorsally ( lateral aspect) insemination duct not sclerotized; spermathecal duct

long, loosely and irregularly convoluted, distinctly thicker proximally and gradually

narrowed distally, inserted apically slightly right of midline on spermathecal chamber.

Habitat distribution and life history. Almost all specimens were collected at night in

partially disturbed mixed hardwood forest, under the same circumstances as described

for L. gaoligungensis. As with that species, many individuals were found perched or

running on dead twigs, fallen branches of trees, or bamboo stalks lying on the ground,

and one copulating pair was found at such a site. No individuals were found by beating

understory or forest edge vegetation, either during the day or at night; and only one in-

dividual was dislodged from moss on a tree trunk 1. 5m above the ground. Adults of L.

lihengae were found together with L. gaoligongensis adults at the type locality.
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Geographical distribution. At present, known only from the type locality in the

southern Gaoligong Mountains of western Yunnan Province.

Geographical relations with other species. This species is sympatric with L. gaoli-

gongensis and perhaps also L. brancuccii (see above) at Luoshuidong.

Taxonomic and faunistic affinities. Based on similarities in adult morphology, this

species appears to be closely related to L. brancuccii ^ L. hinnanicus^ L. gaoligongen-

sis L. yumianuSf and other species which Perrault ( 1985a) included in his crassus

group of subgenus Evanoleistus Jedlicka. Its faunal affinities appear to be as described

for Leistus gaoligongensis.

2, 2 A Key to the Leistus Species Known or Suspected to Occur

in Yunnan Province

Thirteen species of Leistus, including the three described in this report, are known

to occur in Yunnan. Leistus binnanicus Perrault (1985) was described from the Adung

Valley, Myanmar , which is an upper tributary of the Irrawaddy (Dulong Jiang) near the

border with Yunnan. Although not yet recorded from the province, this species may al-

so occur Yunnan, most likely on the western flank of the northern part of the Gaoligong

Mountains, and, therefore, is included in the key.

We remind users of this key that character states cited and illustrations provid ed

are based on our review of the literature and not of representative specimens ( see

above), except for Leistus yunnanus Bnninger ( 1925) and the new species described in

this report. References, including descriptions and illustrations, that we used for spe-

cies included in the key were as follows: Leistus angulicollis Fairmaire (1886) Perrault

(1991) L. binnanicus Perrault: Perrault (1985 original description) Leistus busin-

skyi Dvorak: Dvorak (1994 original description) and Farkac (1993); Leistus brancuccii

Farkac, Leistus deuveianus Farkac Leistus jani Farkac, Leistus klarae Farkac, and

Leistus kucerai Farkac Farkac (1995 original descriptions) and Leistus krali Farkac

and Leistus kubani Farkac Farkac (1993 original descriptions). Characters of pronotal

shape and structure dominate the key because they are useful in distinguishing adults

of these species and pronota have been illustrated for all of the included species. Illus-

trations provided here are redrawn from those provided by previous authors ( see cita-

tions with figure captions ). We did not use characteristics of the median lobe of the ae-

deagus of males in the key because ©examination of these structures requires dissec-

tion, males are still unknown for two of the species (L. krali and L. tanaognathus )

and all species can be distinguished without reference to internal characters. We re-

gard this as only a preliminary, working key, one to be checked and improved through

future comparisons with specimens of all included species.

1 Gular setae inserted separately and directly on the gular surface (Fig. 7) or on short isolated

tubercles ( Figs. 8 9) in L. gaoligongem is and L. yunnanus adults, tubercles may be united

by low cuticular swellings or bridges 2
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l' Gular setae inserted on a district transverse carina (Figs. 5 6) 6

2(1) Pronotum ( Figs. 11 13) without or with only a short very shallow sinuation of the lateral

margin anterior to the basal angle 3

2' Pronotum ( Figs. 12 14 15) with a deep sinuation of the lateral margin anterior to the basal

angle 4

3(2) Legs and antennae entirely pale reddish; head and pronotum dorsally with distinct greenish

metallic reflection; elytra with brilliant copper or golden metallic reflection

Leistus lihengae new species

3' Legs with femur (and perhaps also tibia) and antennal scape (antennomere 1) dark ( brown)

head and pronotum dorsally without metallic reflection; elytra with a greenish metallic reflec-

tion Leistus birmanicus Perrault

4 (2') Pronotum (Fig. 14) with lateral margin narrowly curved and with a long sinuation anterior to

basal angle, lateral explanation widest at middle (near insertion of midlateral seta) and dis-

tinctly narrowed anteriorly and posteriorly

Leistus yunnanus Banninger

4 Pronotum ( Figs. 13 and 15) with lateral margin more evenly arcuate and with a shorter and

more abrupt sinuation anterior to basal angle, lateral explanation wide throughout (or only

slightly narrowed anteriorly) and 5

5(4 ) Antenna with antennomeres 1 to 4 dark (piceous) , antennomeres 5 to 12 paler (brownish)

elytra with a distinct bronze metallic reflection; pronotum (Fig. 15) with lateral explanation

moderately wide Leistus brancuccii Farkac

5 Antennae with antennomere 1 (scape) piceous, antennomeres 2 to 12 pale reddish; elytra with

a distinct greenish golden metallic reflection; pronotum ( Fig. 13 ) with lateral explanation

markedly wide Leistus gaoligongensis new species

6(1 ) Gular carina (Fig. 5) with distinct tubercles, graded from Ion gest laterally to shortest medial-

ly; mandible (Fig. 1) very long, markedly sinuate laterally, and apically recurved ventrally

Leistus tanaognathus new species

6 Gular carina (Fig. 6) without distinct tubercles of graded length mandible ( Figs. 24)
shorter, less sinuate laterally and apically not or only slightly recurved ventrally

7

7(6 ) Pronotum ( Figs. 16 17) markedly narrowed basally, ratio of greatest pronotal width to

width across pronotal base (IPm/b) equals 2. 00 or more 8

7 Pronotum (Figs. 1823) slightly or moderately narrowed basally, IPm/b less than 2. 00

…

9

8(7) Pronotum (Fig. 17) with apical width ( measured between apices of apical angles) distinctly

greater than basal width ( measured between basal angles), lateral margin without a sinuation

anterior to basal angle, apical margin slightly and gradually sinuate medial to apical angles

Leistus angulicollis Fairmaire

8 Pronotum (Fig. 16) with apical width nearly equal to basal width of base, lateral margin

slightly but distinctly sinuate anterior to basal angle, apical margin deeply and abruptly sinuate

medial to apical angles Leistus businskyi Dvorak

9(7 ) Pronotum (Fig. 18) with lateral margin evenly arcuate and with out sinuation anterior to basal

angle, lateral explanation moderately broad at middle but markedly narrowed anteriorly …

Leistus krali Farkac
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9 Pronotum (Figs. 1923) with lateral margin evenly arcuate or not but with sinuation present

least so in L. deuveianus ( Fig. 19) anterior to basal angle, lateral explanation narrow or

broad but not markedly narrowed anteriorly 10

10(9') Pronotum ( Figs. 19 20) with lateral explanation narrow 11

10' Pronotum ( Figs. 2123) with lateral explanation moderately or markedly broad 12

11(10) Pronotum (Fig. 19) with sinuation of lateral margin very shallow anterior to basal angle, basal

angles distinctly obtuse Leistus deuveianus Farkac

11' Pronotum (Fig. 20) with sinuation of lateral margin deep anterior to basal angle, basal angles

rectangular Leistus jani Farkac

12(10 ) Pronotum (Fig, 21) with sinuation of lateral margin very short, just slightly anterior to basal

angle, basal angles rectangular, lateral margination present on lateral explanation anterior to

insertion of midlateral seta Leistus kubani Farkac

12' Pronotum (Figs. 22 23) with sinuation of lateral margin long er, more distant from (anterior

to) basal angle, basal angles rectangular or obtuse, lateral margination absent from lateral ex-

planation 13

13(12 ) Pronotum (Fig. 22 ) with sinuation of lateral margin deep, basal angles rectangular, lateral

explanation very broad Leistus kucerai Farkac

13 Pronotum (Fig. 23) with sinuation of lateral margin shallow, basal angles obtuse, lateral ex-

planation only moderately broad Leistus klarae Farkac

3 Discussion

All three species described in this report appear to represent Leistus subgenus

Evanoleistus Jedlicka (1967) as redefined by Perrault (1980 1985a, and 1985b) with

L. tanaognathus probably related to species in Perrault's (1985a and 1985b) nepalensis

group and both L. gaoligongensis and L. lihengae related to species in his (Perrault,

1985a) crassus group. As noted by both Sciaky ( 1994) and Farkac (1995) subgeneric

concepts within genus Leistus , and especially with respect to subgenera.

Evanoleistus, Neoleistus Erwin (1970) and Leistus s. str. are in need of further

clarification. A detailed phylogenetic analysis is required to better understand relation-

ships among these groups.

Our knowledge of the diversity of Evanoleistus^ as currently interpreted, has ex-

panded tremendously in the last decade. Jedlicka included only his new species, Leistus

nepalensis Jedlicka (1967) in his new subgenus. Subsequently, 15 other species de-

scribed before 1960 and formerly included in other subgenera have been transferred to

Evanoleistus. The first of these species described was Leistus crassus Bates (1883). By

the end of the 1970s 14 species were known , and 10 more species were described dur-

ing the 1980s ( Deuve 1985 Perrault 1985 1986). No less than 44 new species

(Dvorak 1994 Farkac 1993 1995 Farkac and Sciaky 1998 Morvan 1991 Perrault

1990 1994 Sciaky 1994, 1995) including the three described here, have been added in

the 1990's bringing the total number of species presently included in Evanoleistus to
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68. Of these f 43 (63%) are known only from localities in China; and, as suggested by

Farkac (1995) this number is sure to increase as new areas in China are sampled.

Based on our current knowledge of the geographical distributions of Evanoleistus

species in China, the general pattern appears to be one of extremely restricted geograph-

ical ranges of species, particularly in Yunnan, Sichuan, Gansu, and Qinghai Provinces.

All species known from this region, with the exception of L. bnzncucci are known only

from single mountain ranges or mountain systems; and, as suggested above , Farkac s

(1995) concept of L. brancuccii may have been too inclusive ( i. e. the record of L.

brancuccii from Gaoligong Mountain s may be based on a female of L. gaoligongensis).

Whether this pattern reflects geographical ranges that are really this restricted or merely

inadequate sam pling remains to be tested.

A second feature of the pattern apparent to date is that of sympatry among two or

more geographically restricted species in the same mountain range or system, although

these species may occupy different altitudinal ranges on the same mountain/system. For

example, L. gaoligongensis is sympatric with L. tanaognathus and L. lihengae in the

Gaoligong Mountains; Leistus kubani and L. krali are sympatric in the Habashan,

northwestern Yunnan ( Farkac 1993) L, jani and L, klarae are sympatric west of

Zhongdian, northwestern Yunnan (Farkac 1995) Leistus perraulti Sciaky and Leistus

cylindricus Sciaky are sympatric at Zhangla, northern Sichuan ( Sciaky 1994); and

Leistus haeckeli Farkac, Leistus sciakyi Farkac, and Leistus vurasei Farkac and Sciaky

are sympatric on Gongga Shan, southwestern Sichuan (Farkac 1995 Farkac and Sciaky

1998).

Comprehensive faunal surveys of areas previously sampled are likely to discover ad-

ditional new species, as well as additional instances of sympatry among Evan oleistus

species. Areas that remain poorly sampled or never have never sampled like northern

portions of the Gaoligong Mountains, should yield even more new species when ex-

plored. Clearly the basic faunal inventory of Leistus in general and Evanoleistus in parti-

cular for China is far from complete, and future field and laboratory efforts are likely to

be highly informative. However, interpretation of the distributional patterns that are

recognized must await development of a sound hypothesis of phylogenetic relationships

among the species represented.
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Three New Species of Genus Leistus Frolich

( Coleoptera Carabidae Nebriini ) from Gaoligong

Mountains of Yunnan Province , China

David H. KAVANAUGHi LONG Chun-lin^

(1 California Academy of Sciences, San Francisco . CA 94118 USA)

(2 Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)

Abstract Three new species of Leistus Frolich all from southern parts of the

Gaoligong Mountains of western Yunnan Province, China, are diagnosed, described and

illustrated: Leistus tanaognathus n. sp. ( type locality = Nankang Yakou, 24°49. 9' N
98°46. E, 2130m) Leistus gaoligongensis n. sp. (type locality = Nankang Yakou

,

24°49. 9 N 98°46. E, 2130m) and Leistus lihengae n. sp. (type locality= Luoshui-

dong, 24°56. 9'N 98°45. 4'E 2300m), A preliminary key to the Leistus species known

to occur in Yunnan Province is provided.

Key words Gaoligong Mountains, Carabidae, New species, Leistus tanaognathus

,

L. gaoligongensis , L. lihengae
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2. 2. 2
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6
6
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/m (S) N) (D) C) H) E)

2800 0.

2500 2 2 0. 4 0. 5000 0. 6932 1. 0000

2000 3 320 64. 0. 9104 0. 2007 0. 1827

1500 8 394 78. 8 0. 7538 0. 5954 0. 2864

5722 1114. 4 0. 4644 1. 3541 0. 4207

2. 2. 3

5 7

7 <?)
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Pheidole nietneri Emery 36. 552

1525 Pheidole fervida Smith 77. 481

1000 P/iez'&Zeca/JeZZz'm' Emery 41.472

Monomorium mayri Forel 28. 822

Pseudolasius cihdeLus Wu et Wang 13. 447

2. 3. 2

4

9

9

/m (S) iV) (D) C) H) £)

2500 1 10 2.0 1. 0000 0. 0000

2000 7 290 58. 0. 3887 0. 5833

1525 13 262 52. 4 0. 6126 0. 9422 0. 3673

1000 31 13802 2760. 4 0. 2799 1. 5978 0. 4653

9
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1525m 2000m
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2. 3. 3

4 10
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0. 000 0. 111
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0.000. 25

2.4

2. 4. 1

4
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aOOOm) 35 77 6
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/m /%

2450 Dorylus vishnui Wheeler 89. 573

2000 Paratrechina taylori Forel 59. 387

PAf/fioZe 1««"0"!. Forel 26. 383

1500 O«wa<oga"fr6froz Mayr 43. 719

Pseudolasim fumiliur" (Smith) 17.012

Pheidole xvatsoni Forel 13. 256

sp. 1 Pseudolasius sp. 1 11. 877

1000 PheicMe lighti Wheeler 30. 572

Bothriomyrmex myops Forel 10. 875

Tapinoma melanocephalum (Fabricius) 10. 859
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ni (S) ,V) (D) (0 H) (£)

2450 6 796 159.2 0. 8069 0. 4398 0. 2454

2000 16 1012 202. 4 0. 4261 1.2125 0. 4373

1500 31 9211 1842.

2

0. 2537 1. 8302 0. 5330

1000 40 5940 1188.0 0. 1341 2. 5526 0. 6920

2. 4. 3
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13 9)
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0. 000 0. 119

0. 000 0. 077 0. 164

13 4

0.000.25

3

3.1

6

4

2000m

3.2

2000m 2000m

2500m

• 532 •



2000m

3.3

3.4

4 0.00
0.25

0.250.50

3.5

2000m

2000m

. 1994. . . .. 1237. 1995. . . 1134. 1996. . 16(1): 5860. 1995. . . 1214. 1995. . . 1395. 1999. . 20(2): 118125

Bingham C T. 1903. The fauna of British India including Ceylon and Burma. Hymenoptera 2. Ants and Cuckoo-

wasps. London: Taylor and Francis. 1414
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study on the Ant Communities of the

Vertical Band on East Slope of the

Gaoligong Mountains Nature Reserve

XU Zheng-hui JIANG Xing-cheng CHEN Zhi-qiang WU Ding-min

(Faculty of Resources » Southwest Forestry College, Kunming, 650224, Yunnan, China)

Abstract Ant communities and their species diversity of the vertical band on east

slope of the Gaoligong Mountains Nature Reserve are studied at the north, north-mid-

dle, middle-south and south sections. The ant communities of the vertical band have ob-

vious regularity on east slope of the nature reserve. Along with the altitude increasing,

number of dominant species of ant communities commonly decreases, but percentage of

dominant species increases. Number of species and individual density decrease while alti-

tude increasing. Along with altitude increasing, predominant index generally increases,

but species diversity index and evenness index decrease. Some exceptions are also ob-

served at the same time. The exceptional high predominant index and extraordinary low

dominant species number , species diversity index and evenness index found in the Pinus

yunnanensis forest at north section are related to the condition of the vegetation being a

pure forest, however the extremely high species number and individual density of the

forest are due to the marginal effect. The exceptional high predominant index and spe-

cially low dominant species number, individual density and species diversity index in the

monsoon evergreen broadleaved forest at middle-south section are caused by fragmenta-

tion of the vegetation. In contrast, the comparatively lower percentage of dominant spe-

cies and predominant index, and the relatively higher species diversity index and even-

ness index in the upper portion of the mountain at middle-north and middle-south sec-

tions are related to the vegetation keeping a virgin forest state. Similarity coefficients

between ant communities of the vertical band at all the 4 sections on east slope of the na-

ture reserve are almost all in the range of 0. 000. 25 which representing an extremely

dissimilar level. Only the similarity coefficient between ant communities of the Alnus

nepalensis forest and monsoon evergreen broadleaved forest reaches the range of 0. 25~

0. 50 which being a moderate dissimilar level.

Key words Ant community, Species diversity, Gaoligong Mountains Nature Re-

serve , East slope, China
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1500m. 2000m. 25()0rn 36km

27km, 72km 16 1

8m ( 10 5 ImX

lm
20cm

2mX2m

75%

1999)

Bingham 1903 Bolton 1994, 1995

1995)

1

/m

ftp
IS.

/% /%

/% /cm

1 ' ZOUU co 40 0. 90 5 50 98 20

2 2000 SE 40° 0. 80 30 25 85 35

3 ' 1500 E 40° ( 0. 30 8 60 95 4~6
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,/m

1000 1 4 6 8

1500 26 1 8 16

2000 8 1 4 10

2500 1 1 5

2 1000m 1500m

26 1 20()0m

10 1 2500m

5 2500m

1000m 1500m. 2000m. 2500m

1500m 2000m

4

1000m 1500m. 2000m. 2500m 3

3 )
/m

1000 Tapinoma melanocephalum (Fabricius) 28. 682 67. 057 10. 859

Pheidole capellini Emery 20. 982 41.472

SK^'J^'^K Monomorium mayri Forel 18.015

P Paratrechina sauteri Forel 13. 988 28. 820

Pseudolasius cibdelus Wu et Wang 13. 447

Pheidole lighti Wheeler 30. 572

Bothriomyrmex myops Forel 10. 875

1500 0£7/2iUog".«j&r6;>o/ Mayr 43. 719

Pheidole feruida Smith 86. 548 77. 481

Pheidole vuatsoni Forel 13. 256

sp. 1 Pseudolasius sp. 1 11. 877

Pseudolasius familiaris (Smith) 17.012

2000 sp. 2 Pseudolasius sp. 2 33. 333

CVfc7m2^yg(2."er Mayr 25. 556

Monomorium gracillimum Smith 19. 240

Pheidole ivatsorri Forel 95. 313 26. 383

Dorylus vishnt4i Wheeler 49. 655
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1000 i)S' 20 2831 566. 2 0. 1854 1. 9246 0. 6424

25 5722 1144. 4 0. 4644 1. 3541 0. 4207
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4

0. 2799 1. 5978 0. 4653
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6 796 159. 2 0. 8069 0. 4398 0. 2454

4 1000m

20 40
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2500m

2500m 4
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. 1994. . . .. 1237. 1995. . . 1134. 1996. . 16(1): 5860. 1995. . . 1214. 1999. 20(2): 118125. 1995. . . 1395

Bingham C T. 1903. The fauna of British India including Ceylon and Burma. Hymenoptera 2. Ants and Cuckoowasps.

London: Taylor and Francis. 1414

Bolton B. 1994. Identification guide to the ant genera of the world. Cambridge Harvard University Press. 1~222

Holldobler B, Wilson, E O. 1990. The ants. Cambridge The Belknap Press of Harvard University Press. 1732

A Study on the Ant Community of

Horizontal Band on the East Slope of the

Gaoligong Mountains Nature Reserve

XU Zheng-hui WU Ding-min CHEN Zhi-qiang JIANG Xing-cheng

(Faculty of Resources, Southwest Forestry College, Kunming, 650224, China)

Abstract On the east slope of Gaoligong Mountain each section has its endemic ant

species except the middle-south section at 2500m. From north to south, the amount of

endemic species increases at 1000m 1500m, 2000m and 2500m contours, but the north

section at 1500m and 2000m has exceptionally high endemic species number. Most spe-

cies appears as dominant species only in a sample plot at different altitude contour on the

east slope, and dominant species of the north section are commonly different from that

of the south section. Dominant species numbers of north section are higher than that of

south section at 1000m and 2000m contours, in contrast dominant species number of

north section is lower than that of south section at 1500m. At 2500m, dominant species

numbers of different sections tends to be equal. A common regularity is shown in spe-

cies number and density at horizontal band on the east slope. From north to south, spe-

cies number and density increase at 1000m and 2500m contours but decrease at 1500m.
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Obvious regularity is also observed in predominant index, species diversity index and

evenness index at 1000m contour. From north to south, predominant indices decrease

but diversity indices and evenness indices increase with exception at north section. Due

to the secondary and fragmentation of vegetation, ant communities have no regularity in

predominant index, species diversity index and evenness index at 1500m, 2000m and

2500m contours. Although the east slope with similar vegetation type at same contour,

ant communities have distinct difference from one to another and with similarity coeffi-

cients range from 0. 00 to 0. 50. At 1000m on the foot of the mountain, similarity coeffi-

cients between ant communities are higher and range from 0. 25 to 0. 50. While the alti-

tude increasing, similarity coefficients between ant communities at the same horizontal

band decrease.

Key words Ants, Community, Gaoligong Mountains Nature Reserve, East slope,

Horizontal band
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1% /%

cm

5 1650 40° 0. 60 50 50 95 35
6 2500 W 35° 0. 70 70 5 95 1015

7 2000 W 38° 0. 50 20 10 50 3 -4

8 1750 25° 0. 85 80 20 90 56
9 2500 NW 25° 0. 80 30 20 100 5

10 2000 W 25° 0. 30 40 20 90 3

11 2450 W 20° 0. 85 0. 5 15 95 2

12 2000 W 33° 0. 80 20 5 98 5--15
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3
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/m /%

2500 sp. 1 Stenamma sp. 1 33. 333

Myrmecina striata Emery 33. 333

Tetramorium laparum Bolton 22. 222

Myrmica ritae Emery 11. Ill

2000 Paratrechina indica Mayr 41. 481

sp. 1 Gaoligongidris sp. 1 23. 706

Paratrechina taylori Forel 14. 815

1750 Pachycondylu luteipes (Mayr) 85. 877

2500 sp. 1 Prenolepis sp. 1 40. 345
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Bolton B. 1994. Identification Guide to the Ant Genera of the World. Cambridge: Harvard University Press. 1— 222
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A Study on the Ant Communities of the Vertical

Band on West Slope of the Gaoligong

Mountains Nature Reserve in Yunnan , China

XU Zheng-hui LI Ji-guai FU Lei LONG Qi-zhen

(Faculty of Resources, Southwest Forestry College, Kunming, 650224

- China zhxu@ public, km. yn. cn)

Abstract The ant communities and their species diversity of the vertical band on

west slope of the Gaoligong Mountains Nature Reserve were studied for the first time.

Along with the increasing of altitude, number of dominant species increases at the north

and north-middle sections, but decreases at the south section. While the altitude in-

creasing, percentage of dominant species decreases at the north and north-middle sec-

tions, but increases at the south section. A basic rule is revealed at all the 4 sections of

the west slope that along with the increasing of altitude the species number decreases.

Another basic rule is observed at the 4 sections of the west slope that the density of indi-

viduals decreases while the altitude increasing. At the north and north-middle sections
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the predominant index decreases while altitude increasing, but the index increases at

middle-south and south section. Along with the altitude increasing, the species diversity-

index increases at north section, without regularity at north-middle section, and decrea-

ses at middle-south and south sections. At north north-middle and middle-south sec-

tion, evenness index increases while altitude increasing, but the index decreases at south

section. Similarity coefficient between ant communities of the vertical band on west

slope at all the 4 sections is almost all between 0. 000. 25 with only one coefficient

surpasses this range. We think the basic rules of the species diversity of ant communi-

ties on west slope under the state of virgin vegetation should be that along with the alti-

tude increasing, number of dominant species decreases, percentage of dominant species

increases, species number decreases, individual density decreases, predominant index

increases, species diversity index decreases, and evenness index decreases. The unusual

situation observed in the practical investigation might be caused by the destroying of

vegetation on the foot of the mountain and half way up the mountain.

Key words Ants, Community, Species diversity, Gaoligong Mountains Nature Re-

serve 5 West slope, Altitudinal zonation
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A Study on the Ant Community of Horizontal

Band on the West Slope of the

Gaoligong Mountains Nature Reserve

XU Zheng-hui LONG Qi-zhen FU Lei LI Ji-guai

(Faculty of Resources, Southwest Forestry College, Kunming , 650224, China)

Abstract Every ant community has its endemic species with different position at

the contour lines 1500m, 2000m, and 2500m on the west slope, but the number of en-

demic species without regularity from north to south. The south section has the maxi-

mum number of endemic species at the 1500m contour, in contrast the north section has

the maximum number of endemic species at the 2000m and 2500m contours. Dominant

species of the north and south sections are different. At 1500m and 2000m contours,

south section has more dominant species with a low percentage, and north section has

less dominant species with a high percentage. But at 2500m contour, north-middle sec-

tion has more dominant species with low percentage, and south section has less domi-

nant species with a high percentage. Ant communities show distinct regularity at hori-

zontal band on the west slope. Species number of south section is higher than the north

section at 1500m contour. At the 2000m contour, species number decreases from north

to south with exception at secondary shrub of the middle-south section. However, spe-

cies numbers of different section tend to be equal at 2500m contour. From north to

south, predominant indices decrease at 1500m contour, but increase at 2000m and

2500m contours only with exception at the north section. From north to south, species

diversity and evenness indices increase at 1500m, but decrease at 2000m and 2500m con-

tours with exception at north section. On the west slope, similarity coefficients between

ant communities with different position at the same contour line are 0. 000. 50 which

appears a extreme dissimilar to median similar level. It means that ant communities of

the Gaoligong Mountains Nature Reserve have obvious difference from north to south at

horizontal band on the west slope. From north to south, similarity coefficients between

the adjacent ant communities decrease at 1500m but increase at 2500m contour.

Key words Ants, Community, Gaoligong Mountains Nature Reserve, West slope.

Horizontal band
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. 75%

1999)

Bingham 1903 Bolton 1994 Holldobler et al.

1990, 1995 1995)

1

/m

/% /%

/% 1cm

1 '& 3000 NW 25° 0. 30 1 100 5

2 2500 45° 0. 70 60 20 100 1520

3 ' 2000 NW 45° 0. 80 50 10 95 7

4 1650 NW 40° 0. 60 50 50 95 35
5 ' 3000 S 40° 0. 95 95 5 70 35
6 2500 S 40° 0. 90 5 50 98 20

7 ' 2000 SE 40° 0. 80 30 25 85 35
8 1500 E 40° 0. 30 8 60 95 4~6

9 2500 W 35° 0. 70 70 5 95 1015

10 2000 W 38° 0. 50 20 10 50 3

11 1750 NW 25° 0. 85 80 20 90 56
12 ' 2500 SE 35° 0. 80 10 5 95 35
13 ' 2000 SE 35° 0. 20 30 90 50 23
14 1500 SW 40° 0. 70 40 35 90 45
15 2500 NW 25 0. 80 30 20 100 5

16 2000 W 25° 0. 30 40 20 90 3

17 2500 E 45° 0. 80 35 45 90 5' 10

18 2000 SE 40° 0. 80 40 40 90 5' 10

19 2000 W 33° 0. 80 20 5 98 5'-15

20 1500 W 33° 0. 40 50 50 80 35
21 2000 S 40° 0. 95 50 10 98 5'-15

22 1500 SE 30° 0. 80 55 55 85 35
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A Comparative Study on the Ant Communities

on the West And East Slopes of the

Gaoligong Mountains Nature Reserve

XU Zheng-hui FU Lei LI Ji-guai LONG Qi-zhen

(Faculty of Resources, Southwest Forestry College, Kunming • 650224, China)

Abstract Dominant species of ant communities have distinct difference on the west

and east slopes of the Gaoligong Mountains Nature Reserve. Only 3 common dominant

species are observed on both west and east slopes with the same altitude, however per-

centages of the 3 species are different on the two sides of the mountain. Dominant spe-

cies number of east slope is higher than that of west slope at north and south sections

and dominant species with a lower percentage on the east slope. But at north-middle and

middle-south sections, dominant species number of west slope is higher than that of east

slope and dominant species with a lower percentage on the west slope. The main targets

and indices of ant communities differ greatly on west and east slopes with the same alti-

tude. Density of east slope is usually higher than that of west slope but with exception

at middle-south section. Species numbers and species diversity indices of east slope are

higher than that of west slope at north and south sections, but on the contrary at north-

middle and middle-south- sections. Predominant indices of west slope are higher than

that of east slope at north and south sections, but on the contrary at north-middle and

middle-south sections. Evenness indices of east slope are usually higher than that of

west slope. Similarity coefficients between ant communities on the west and east slopes

with the same altitude are in the range of 0. 000. 25 which representing a extremely

dissimilar level at north, north-middle, middle-south and south sections. It means that

ant communities have great difference on the west and east slopes of the Gaoligong

Mountains Nature Reserve.

Key words Ants, Community, Gaoligong Mountains Nature Reserve, West and

east slope, Comparison

571



(
( 650224)

6 50 164

8 50

166 1 GaoZzgongWm gea nov. ) , 1

Sfewarn^na Westwood); 5 Po"era _ranf/i<2 sp. nov. ,

Ponera pianmana sp. nov. Ponera bavoana sp. nov, Ponera

diodonta sp. nov. ^^^^M^ Gaoligongidris planodorsa sp. nov. ) 11

40

1

2

2

1650m 2000m

2

2 2

2

1500m

• 572 •



1500m

41

1500m 2000m

0.000.25

3

1500m 2000m. 2500m

1500rn 2000m 25(X)m

1500m 2000m

2500m

1500m 2000m

2500m

1500m 2000m 2500m

1500m

2000m 2500m

0. 000. 50

1500m 2500m

4

2500m 1000m 1500m.

2000m. 2500m 1500m

1 1000m 2000m

1500m 2500m

2500m

1000m 2500m 1500m

2000m

1000m

1000m

2. 5526 ) 1500m

• 573 •



1.8302) 2000m 1. 5960)

2500m 0.6932)

0.000.50

1000m 0.250.50

5

3000m

3

4

0.000.25

6

1000m

10002000m 2000m

135km,

3

9km

3 15

15 13

7

3 6

50 164

50 164

• 574 •



8 -
15

3 -
5

6

5 6- 69 35 -
4 5 -

27 23 22

3 1
sp. 1) - 5

9

9. 1

7

4

9.2

7

9.3

7 4

• 575 •



3

1

2

9.4

7

10

8 50 166 1 G"o/zgo"gzWrz5 gen. nov. )

,

1 S^^mma Westwood); 5 Po/j-

era xantha sp. nov. }^^s^^ Ponera pianmana sp, nov. ,
ij/ly^^^ Ponera bavuana

sp. nov, Po7iera diodonta sp. nov. Gaoligongidris plan-

odorsa sp. nov. ) , 11 40

54

• 576



1 Yukilmum2

(1 100080)

(2 Shinohara-cho 1249-8 Kohoku-ku, Yokohama, 222-0026 Japan)

(On-

ycholabis pendulangulus Liang and Imura, n. sp. )

(
Onycholabis Bates (1873) is one of the genera belonging to the tribe Platynini of the

family Carabidae. It was proposed by Bates for a Chinese species, O. sinensis Bates,

which he described based on a single female specimen collected from the banks of the

Yangzi River in Sichuan Province, China. Since then, eight more taxa belonging to this

genus have been described: O. melitopus Bates , 1892 ( — Cardiomera oberthueri Main-

dron, 1899 ) (India); O. acutangulus Andrewes, 1923 ( India) O. arrowi Jedlicka,

1935 (Philippines); O. luzonensis JedliCka, 1935 (Philippines) O. macropsg Louwer-

ens, 1955 (Borneo); O. sinensis nakanei Kasahara; 1986 (Japan) , O. uenoi Paik and

Lafer, 1995 (Korea) and O. vietnamicus Kasahara, 1995 (Vietnam). All of these spe-

cies/subspecies are distributed in eastern and southeastern Asia, from India east to Ja-

pan and south to Borneo (Indonesia).

In early 2001 , while working in the insect collection of the Institute of Zoology,

Chinese Academy of Sciences, Beijing, the first author (Liang) discovered three strange

specimens collected from Northern Vietnam. One of them bore a determination label by

S. L, Straneo indicating "Onycholabis acutangulus Andr, ". Antennomere 3 pubscent

and four times as long as antennomere 2 mandibles long and claw-like, striae deep and

punctate indicated these Vietnamese specimens to be amember of Onycholabis. Howev-

er, careful comparative review of other specimens of O. acutangulus indicated that they

had uniquely shaped front pronotal angles, and therefore were not conspecific with

Andrewes ' species. These specimens were then sent to the second author (Imura) for re-

view, and agreement was reached on their status as a species new to science.

* 2003 28 (4) 688691
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Liang and Imura completed a manuscript describing this new taxon and submitted it

for publication. The manuscript was then sent by the journal editor to Dr. David Ka-

vanaugh for review. Kavanaugh recognized this new species from 60 specimens which he

had collected in 1998 in the Gaoligong Mountains of western Yunnan Province, China.

He immediately contacted Liang and offered to include the additional material in the spe-

cies description. Liang and Imura then with drew their manuscript and the expanded

description, including the materials from China and Laos , is provided here.

The abbreviations used herein are as follows: HW-greatest width of head including

eyes; PL-length of pronotum, measured along the mid-line; PW-greatest width of pro-

notum; PBW-width of pronotal base, measured between the tips of hind angles; EW-

greatest width of elytra; EL-greatest length of elytra.

OnychoLabis penduLangulus Liang et Imura, NEW SPECIES (Figs, 16)

Figs. 16 Onycholabis pendulanguLus , Liang and Imura, NEW SPECIES.

1 Dorsal habitus of holotype. 2 Aedeagus, lateral view. 3: Apical part of aedeagus, dorsal view. 4 Left pa-

ramere , lateral view. 5 Right paramere , lateral view. 6 Female reproductive tract, ventral view( paratype

from Yunnan). Scale bar: 0. 2mm for Figs. 25 0. 4mm for Fig. 6

Types. Holotype: a male, deposited in Institute of Zoology, Chinese Academy of

Sciences, Beijing (lOZ) , labeled: "CHINA, Yunnan Province, Gaoligong Mountains,

Baoshan Prefecture, Baoshan County, Bawan, (1040m, 24°57. 1'N'98°50. I'E), 8 No-
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vember 1998 Stop #98-130, D. H. Kavanaugh, C. E. Griswold, R. Li &- H. -X. He

collectors" / "CASENT 1008749" / "HOLOTYPE OnychoLabis pendulangulus Liang

&- Imura".

Paratypes. 32 males and 27 females , same collection data as holotype, in California

Academy of Sciences (CAS) IOZ and Kunming Institute of Zoology (KIZ) one male,

"Tonkin [= northern Vietnam] , Hoa-Binh , Jul 1939 A. de Cooman" in lOZ, one fe-

male, same locality and collector, but "Mar. 1937" in Department of Zoology, Nation-

al Science Museum, Tokyo, and one female, same locality and collector, but with no

date, in lOZ; 1 male, " Tonkin, Hoabinh, Jan. 1917 R. V. de Salvaza" , in Natural

History Museum in London (BMNH) 1 male, "Laos, Thadeua, 9. II. 1918, R. Vita

is de Salvaza", in BMNH; 2 males and 3 female, "Laos, Tha Deua, 3. II. 1918 R. V.

de Salvaza", in BMNH 1 male and 2 females, " Luang Prabang, Ban Samang , 20. XI.

1918 R. V. de Salvaza" , in BMNH.

Type locality. Bawan , Baoshan County, Baoshan Prefecture, Yunnan Province,

China. Diagnosis. The new species seems to be most closely related to Onycholabis acu-

tangulus Andrewes , based on the chaetotaxy of pronotum (anterior and posterior lateral

setae) elytra (two setae on interval 3) and terminal abdominal sternite (one pair of pos-

terior paramedial setae in males and four pairs in females) but the former is readily dis-

tinguishable from the latter by the uniquely shaped front angles of the pronotum, which

are nearly perpendicularly bent ventrad and sharply pointed at the tips. The pronotal

front angles of O. acutangulus are rectangularly (or slightly acutely ) shaped and

sharply projected forwards, but not bent ventrad. In the other members of the genus,

the pronotal front angles are more or less rounded.

Description. Length 9. 2 ~ 9. 8mm (including mandibles). Width: 3. 4~ 3. 8mm.

Black though much more brown in teneral individual, partially with faint iridescent lus-

ter on ventral side; mandibles, labrum and mentum red-brown; antennae, palpi and legs

light brown. Head as in the other members of the genus, with large and strongly promi-

nent eyes and remarkably constricted neck; vertex gently convex above with the surface

very smooth and shiny, microsculpture partly and sparsely visible, formed as isodiamet-

ric mesh; frontal furrows rather deeply concave, almost parallel in front and slightly

divergent posteriad; outside of frontal furrows longitudinally rugulose; anterior supra-

orbital setae inserted before mid-eye level, posterior ones a little before post-eye level;

mandibles long, slender, gently curved inwards and gradually tapered toward tips which

are not so sharply pointed; terminal segments of maxillary palpi slender, almost as long

as the penultimate, a little cylindrical in median portion and truncate at apices; terminal

segments of labial palpi shorter than the penultimate; penultimate segments of labial

palpi bisetose; median tooth of mentum bifid with each apex sharply pointed; submen-

tum quadrisetose; antennae filiform, extending to the middle of elytra; relative lengths

of scape and segments 2 — 6 as follows: 1.00 : 0. 46 : 1. 83 : 1. 58 - 1. 21 :

.
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1. 21. Pronotum trapezoid, wider than long, widest at apex, and almost as wide as head;

PW/HW approximately 1. 03 (1.021.06) PW/PL 1. 24 (1.211.27) PAW/PBW

L 56 ( 1. 47 ~ L 68 ) apical margin widely and rather deeply emarginate throughout;

front angles triangularly produced forwards with the apices nearly perpendicularly bent

ventrad and sharply pointed at tips to form thorn-like spines; lateral margins finely re-

flexed above, almost parallel-sided in apical third, rather acutely convergent towards

basal sixth, then gently sinuate before hind angles which are triangularly pointed and

protruded laterad; two pairs of marginal setae inserted, one at apical seventh and anoth-

er on hind angles; basal margin obviously bisinuate and unbordered; disc moderately

convex above, with the surface smooth, though rather sporadically scattered with large

punctures along basal and lateral portions, microsculpture visibly forming transverse

meshes; median longitudinal line narrow but distinctly impressed throughout, laterobas-

al foveae deep. Elytra subovate, moderately convex above, widest slightly posteriad

middle, much wider than pronotum, with distinct shoulders; EL/EW 1.61 ( 1. 58 ~
1. 67) EW/PW 1. 80 (1. 751. 86) basal borders short and gently curved; basal mar-

gins wide, oblique and extended to shoulders which are distinct, though roundly arcu-

ate; lateral sides almost parallel-sided in basal portions, moderately convergent toward

apices, slightly but apparently produced just before apices which are conjointly rounded;

scutellar stride long, lying on primary intervals, punctate; striae between intervals

rather deeply impressed, forming regularly set rows of punctures except apical fourth

where punctures become indistinct; intervals smooth, microsculpture visibly forming

transverse meshes, gently convex above in apical half and progressively flatter toward

apices; a pair of anterior discal pores recognized on the third striae at basal fifth, poste-

rior ones visible on the second striae a little behind the middle. Sterna rather coarsely

punctate and metasterna smooth. Terminal sternite with one seta on each side in male,

34 setae in female. Legs long and slender, basal three segments of male protarsi not

dilated though associated with two rows of adhesive hairs on ventral side, fourth seg-

ment bifurcated at tip. Aedeagus long and slender, slightly arcuate at basal third in lat-

eral view, then almost straightly extending toward apex which is round (Fig. 2) in dor-

sal view, apical lamella slightly tapered towards apex, nearly twice as long as wide

(Fig. 3) left paramere foliate and rounded at apex (Fig. 4) right paramere small and

narrow , with rounded apex (Fig. 5). Female reproductive tract as in Fig. 6 apical geno-

coxite triangular, with four lateral and one dorsal ensiform setae, basal genocoxite with

apical fringe of eight or nine setae bursa copulatrix without microtrichia spermatheca

slightly arcuate, spermathecal gland with spherical apex.

Distribution. Presently known from Bawan of Baoshan County, on the eastern

slope of the Gaoligong Mountains in Western Yunnan Province, China, from HoaBinh

Province, Northern Vietnam, and from Luang Prabang and Tha Deua Northern Laos.

The specimens from Yunnan were collected at night by headlamp from the moist stone
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masonry walls of a drainage ditch beside the road. The area was shaded by large trees,

and water was seeping over the walls and from cracks in the stone walls. There was a

thin layer of algae and mosses on some of the wettest parts of the wall.

Etymology. The new species is named for its uniquely shaped pronotal front an-

gles. Material examined. A total of 73 specimens (39 males and 34 females) were ex-

amined (see types).
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A New Species of the Genus Onycholahis

Bates { Coleoptera , Carabidae ) from

China , Vietnam , and Laos

LIANG Hong-bin^ Yuki InW
(1 Institute of Zoology, Chinese Academy of Sciences, Beijing 100080 China)

(2 Shinohara-cho 1249-8 Kohoku-ku Yokohama, 222-0026, Japan)

Abstract Onycholahis pendulangulus Liang and Imura, new species, is
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described from Western Yunnan Province, China, Northern Vietnam and La-

os. Adults of this species are readily distinguished from members of other con-

generic species by the uniquely shaped front angles of the pronotum. Photo-

graph of dorsal habitus, illustrations of aedeagus and female reproductive tract

are provided.

Key words OnychoLabis Bates, Carabidae, new species
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Notes on Drypta longicollis MacLeay and the Status

of the Genus-group Name, Desera Dejean, 1825

{ Coleoptera Carabidae Dryptini)
*

Hong Bin-liangi David H. Kavanaugh^ Mingyi Tian^

(1 Institute of Zoology, Beijing 100080, China)

(2 California Academy of Sciences , Golden Gate Park, San Francisco , CA 94118, USA)

(3 South China Agricultural University, Guangzhou 510642, China)

Abstract The taxonomic status of Drypta longicollis MacLeay, 1825 , mistreated as Desera longi-

collis ( MacLeay) for over a century, is clarified in this paper as a species of Drypta Latreille. With

Drypta longicollis as type species, genus Desera Dejean is a subjective junior synonym of Drypta and

Dendrocellus Schmidt-Gobel is the valid generic name for the species with pentinate tarsal claws and pre-

viously included in Desera. Specimens identified as Drypta Longicollis MacLeay in Andrewes' collection

(Natural History Museum) are found to represent Desera unidentata ( MacLeay 1825). Additional de-

scriptions of Drypta longicollis and Desera unidentata ( MacLeay) and photographs of their type speci-

mens are provided.

Desera Hope (1825) is one of the two old world genera currently recognized in tribe

Dryptini of family Carabidae. Its members differ from those of the other genus, Drypta

Latreille (1796) in having pectinate tarsal claw ( Andrewes 1936). About 18 Desera

species have been described ( Lorenz 1998a) , mainly distributed in southeastern Asia.

While sorting specimens of Carabidae in the collection of the Institute of Zoology

(lOZ) , in Beijing, the first author (Liang) discovered several interesting Desera speci-

mens collected from Yunnan Province, China. These specimens with brown femora

,

black tibia, and acute outer angles of their elytra, keyed out as Desera longicollis

(MacLeay 1825) based on the works of Heller (1923) Andrewes (1936) and Hansen

( 1976). However, Jedli cka's monograph ( 1963) indicated that, in D. longicollis Ma-

cLeay, the "Aussenwinkel der Flugeldecken stumpf" [outer angles of elytra acute]. In

an effort to resolve this contradiction, Liang wrote to Dr. Thierry Deuve in Museum

National d'Histoire Naturelle (MNHN) in Paris to request information about the type

specimen of this species. Deuve kindly examined the type and informed Liang that the

outer angle of each elytron in the type of D. longicollis MacLeay was rounded (Fig. 1)

not acute.

* 2004 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES, 55( 18) :377383
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Liang then sent his specimens to the third author (Tian) in MNHN for compari-

son. Subsequent morphological comparison revealed that these specimens were not iden-

tical with those of D. longicolLis. Tian also noticed that the types of Desera longicollis

with simple claws, was actually a member of the genus Drypta , the genus in which this

species was originally described, and not of the genus Desera. Subsequently, Liang bor-

rowed specimens of Desera unidentata ( MacLeay 1825 ) and Drypta longicollis Ma-

cLeay from the Natural History Museum ( NHM) in London and MNHN, and deter-

mined that the specimens from Yunnan were identical with Desera unidentata ( Ma-

cLeay) (Fig. 2) specimens.

Fig. 12 Habitus and labels of type specimens

Scale lines=2. mm. 1 Lectotype of Drypta longicollis

MacLeay, 1825 (from India). 2 Holotype of Drypta

unidentata MacLeay, 1825 (From Java)

The fact that Drypta longicollis McLeay is actually a member of genus Drypta La-

treille and not of Desera Dejean, is also problematic because D. longicollis is the type

species of Desera Dejean. The valid generic name for the species with pectinate tarsal

claws, currently included in genus Desera , needs to be established.

The purpose of this paper is: to establish the valid generic name for the species

currently included in genus Desera Dejean; to remove Drypta longicollis MacLeay
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from that genus and return it to genus Drypta Latreille, and to provide additional de-

scriptive information that may aid in the identification of specimens of both Drypta

longicollis and
"
Desera^^ unidentata.

The abbreviations used in this paper are as follows: Ant 1 = antennomere 1

(scape), Ant 3= antennomere 3 PL= length of pronotum measured along median line,

PW= Widest width of pronotum, EL= length of elytra, EW= widest width across both

elytra.

Status of the Genus Name Desera Dejean

Latreille (1796) described genus Drypta but did not list any included species with

his original description. He later designated Carabus emarginatus Gmelin ( = Carabus

dentatus P. Rossi) as type species (Latreille 1802). The status of Drypta Latreille as

a valid genus is unquestioned.

In his description of Drypta longicollis Dejean ( 1825) listed
"
Desera Bonelliana

Leach" as a synonym of that species; and, at the end of his description, he mentioned

that Leach had established a distinct genus Desera for this species. A review of

Leach's pertinent published works ( Leach 1815 1817) and of his classification as re-

ported by Smouelle ( 1819) has failed to find any mention of a genus Desera or of a spe-

cies, Desera Bonelliana so Dejean s assignments must have been based on determina-

tions in Leach's collection and not on a published account. Hope (1831) briefly de-

scribed Desera napalensis , but failed to note the presence of pectinate tarsal claws in

that species. Later (Hope 1838) he cited Leach as the author of Desera and designat-

ed Cicindela cylindricollis Fabricius ( = Carabus distinctus P. Rossi) as the type species

of the genus. In a subsequent brief description of Desera ( Hope, 1838:105) he once

again omitted any mention of pectinate tarsal claws. His apparent failure to appreciate

this distinguishing feature of true " Desera^ species probably accounts for his selection of

a true Drypta . D. distincta (Rossi) , as his type species of Desera.

The authorship of genus Desera has remained a point of contention, with some au-

thors (e- g. Bousquet 2002, Lobl and Smetana 2002) citing Dejean (1825) as the au-

thor and others (e. g. Csiki 1932 Andrewes 1939, Lorenz 1998b) crediting Hope

(1831). If hope is the author based on his use of name in 1831 then Desera napalensis is

the type species of Desera by monotypy. If his claim of authorship were based on his

1838 paper, with his designation of Cicindela cylindricollis Fabricius as type species,

then Desera would be a subjective junior synonym of Drypta Latreille, as was suggested

by Andrewes (1939). In fact, Bousquet (2002) has settled the argument to our satisfac-

tion, citing Dejean as author, with Article 11.6 of the 1999 International Code of Zoo-

logical Nomenclature as the justification, and with Drypta longicollis MacLeay as type

species by monotypy. This means that Desera is a subjective junior synonym of Drypta

Latreille.
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In 1846 Schmidt-Gobel described genus Dendrocellus, listed distinguishing fea-

tures ( including the presence of pectinate tarsal claws) , and included three species.

Two of these were described as new. The first, Dendrocellus discolor , is new recog-

nized as a junior synonym of Desera nepalensis Hope. The second, Dendrocellus flavi-

pes , which Schmidt-Gobel has misidentified as Drypta flavipes Wiedemann and trans-

ferred to his new genus, is conspecific with and a junior synonym of Drypta geniculata

Klug. The third species was D. geniculata Klug itself. Schmidt-Gobel did not designate

one of these as type species.

Chaudoir (1861 ) first included Drypta longicolLis MacLeay in Dendrocellus, and

several other workers followed ( Bates 1892 , Andrewes, 1919 and 1936 Winkler

1924 , Jedlicka 1963 , Hansen 1967). Dupuis (1912) cited Dendrocellus as a subge-

nus of Desera in his description of Desera gilsoni from Taiwan. Andrewes (1939 133)

synonymized Desera with Drypta , based on Hope's ( 1938) type species designation,

recognized Dendrocellus as a valid genus name, and selected D. discolor ( = Desera ne-

palensis Hope) as type species. However, Dendrocellus has been treated as a junior

synonym of Desera Dejean (or Hope) by most recent workers (e. g. see Lorenz

1998b Lobl and Smetana 2003).

Our conclusion that the type species of Desera Dejean ( i. e. Drypta longicollis

MacLeay) should be included in Drypta leads us to joint Andrewes (1939 ) in treating

Desera Dejean (not Hope) as a synonym of Drypta Latreille and Dendrocellus Schmidt-

Gobel as the valid name for the species with pectinate tarsal claws and formerly included

in Desera Dejean (or Hope [see below]).

Species Redescription

Drypta longicollis MacLeay , 1825 (Figs. 1 34)

Drypta Longicollis MacLeay, 1825 28 (India)

Drypta Longicollis Dejean, 1825, I: 185 (India).

Dendrocellus longicollis Dejean; 1892 385 (Burma).

Desera longicolLis MacLeay; Jedlieka, 1963 486 (Burma, India).

3 Fore-tarsal claws j 4 Outer angle and sutural

angle of left elytron. Scale bar=0. 24mm in Fig. 3

Figs. 3 4 Drypta longicollis MacLeay.

1825 (lectotype from India)

Specimens examined. Lectotype (Fig. 1) a

male (MNHN), "Type, Coll. Dejean", "Ex

Museo , Chaudoir",
"
longicollis Dej. , Indes

Orient. " paralectotype, 1 female ( MNHN)

,

"Ex Museo, Chaudoir", *' longicolLis Dej.

,

Indes Orient. . Both lectotype and paralecto-

type are designated here.

and 1. 00mm in Fig. 4

Description. Tarsal claws in type speci-

mens simple (Fig. 3) and outer angle of each



elytron round (Fig. 4). Ant 1 with basal third brown, apical two thirds black. Ratio

Ant 1 : Ant 3= 4. 20 (paralectotype) ratio PL : PW=1. 65 (lectotype) , 1. 64 (paralec-

totype) ratio EL - EW= 1. 74 ( lectotype) , 1. 78 (paralectotype) ratio EW : PW =

2. 30 (lectotype) , 2. 29 ( paralectotype). For additional morphological characteristics,

refer to Dej can's description (1825 185186).

Distribution India and Myanmar ( = Burma).

Remarks. Drypta longicollis was described by both MacLeay and Dejean in 1825

,

based on the same specimens (in Dej can's collection) from India ( MacLeay 1825 28

Dejean 1825 185). MacLeay 's work was several months earlier than Dej can's, and

therefore this species name is attributed to MacLeay ( Andrewes 1919 134).

It is strange that Andrewes , after examination of the type of Drypta longicollis

MacLeay , still mistreated it as representing a Desera species. He also mistreated Desera

unidentata (MacLeay) as Drypta longicollis MacLeay (see "Specimens examined" be-

low).

Desera unidentata (MacLeay, 1825) (Figs. 2 56)

Drypta unidentata , MacLeay, 1825 28 (Java).

Desera unidentata (MacLeay) Andrewesl919

DendrocelLus Longicollis Dejean; Chaudoir,

1861 545 (India).

Desera longicollis MacLeay Andrewes, 1936

136 (India).

Desera longicollis Dejean; Hansen, 1967 403

(Laos).

167 (Java).

Figs. 56 Desera unidentata (MacLeay

1825) (type from Java)

5 Fore- tarsal claws; 6 Outer angle and sutural angle

of left elytroa Scale bar = 0. 24mm in Fig. 5 and

1. 00mm in Fig. 6

Specimens examined. Total 15 specimens.

Holotype, 1 female ( NHM ) ,
" unidentata

Mac. ", "Java, Horsfield, 60 15" "6015 E. I. C. "Type, H. T. " "58" "54";

1 specimen (NHM, sex status undeterminable) , "Bonvouloir collection" ,

"
Desera uni-

dentata MacLeay, compared with type H. E. A. "unidentata Macleay {Dendrocellus)

Schmidt Gobel, Java", " H. E. Andrewes coll. , B. M. 1945 1997"; 1 female

(NHM), "Dammerman, N. W. Seomba, Laora lOOM, 104 IV 1925", "Ex Mus. Bu-

itenzurg" , "Desera unidentata Macl. H, E. Andrewes det. " 1 male (NHM), "An-

daman Is. , 1915 1938" "Ex Coll. Brit. Mus. ", " Desera longicollis Dej. ( See

back) compared with type, H. E. A. [on the back of the label] in type the angle of

structure is not dentate" 1 male (NHM) , "Annam, Keng trap, May 1917, R. V. de

Salvaza",
"
Desera longicollis Dejean, H. E. Andrewes det. " H. E. Andrewes

Coll. B. M. 19451997 1 female (NHM), "47252", "Captn Wimberley", "Anda-
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man Islands", "Fry Coll. , 1905. 100 "
Desera longicolLis Dej. H. E. Andrewes

det, " /'Dendrocellus longicollis Dej. Andaman Is."; 1 female (MNHN) ,
" Malacca,

H. Deyrolle" , "Ex Museo, Chaudoir"
,

" unidentata , Java, C. Gary, Reiche"; 1 male

(MNHN) , "Java", "Ex Museo, Chaudoir"

,

''unidentata , Java, C. Gary, Reiche"; 2 fe-

males (MNHN) , "Ex Museo, Chaudoir"

,

''unidentata , Java, C. Gary, Reiche"; 1 male

(lOZ) , "China, Yunnan Province, Nujiang Prefecture, Lushui County, Liuku Town-

ship, Liuku, 800m", N25. 86010% E98. 85155% 2526 June 2000 Stop #00-7, D. H.

Kavanaugh H. -B. Liang collectors"; 1 male and 2 females (lOZ) , "Yunnan, Men-

gla"20 April 1982, Peiyu Yu collector, by light trap"; 1 female (lOZ) , "Yunnan,

Xishuangbanna, Xiaomengyang, 850m", 25 April 1987 Shuyong Wang collector".

Description. Because Andrewes (1919) gave a quite detailed redescription, we sim-

ply add the following: Ratio Ant 1 • Ant 3= 3. 67 (type) , 3. 263. 56 (others); ratio

PL PW=1. 62 (type), 1. 50 L. 76 (others) ; ratio EL : EW=1. 67 (type), 1. 70
I. 82 (others) ratio EW : PW=2. 47 (type) 2. 242. 52 (others).

Distribution Indonesia (Java) , India ( Andaman Is. ) Vietnam (central) , China

(Yunnan).

Remarks. Specimens of Desera unidentata ( MacLeay) can be distinguished from

those of all other known Desera species by the following combination of character

states: femora brown except for apices (black), tibia black, outer angles of elytra

strongly dentate (Fig. 6) , elytra widened posteriad, elytral intervals densely punctate,

tarsal claws markedly pectinate with length of individual pectinations ( teeth) subequal

to width of base of tarsal claw (Fig. 5). Andrewes ( 1919) gave a redescription of this

species; but there are several errors included, namely: this species was reported as

restricted to Java (but present materials indicate that its distribution extends from Java

north to India, Laos , Vietnam, and China) antenomere 3 was described as having

its base and apex red and separated by a black subapical ring ( but in all specimens we

examined, the basal half of this antennomere was blackish brown and its apical half

brown) the prothorax was described as nearly twice as long as wide (but it is only

1. 501. 75 times as long as wide among specimens we have seen) and the tarsal

claws were described as finely pectinate ( but they are markedly pectinate in all speci-

mens thai we examined).
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A New Species of Aristochroa Tschitscherine ( Coleoptera

Carabidae Pterostichini ) from the Gaoligong Mountains

of Western Yunnan Province , China*

David H. Kavanaugh^ LIANG Hong-bin^

(1 Department of Entomology California Academy of Sciences, Golden Gate Park, San Francisco,

CA 94118, U. S. A and Research Professor, Biology San Francisco State University San Francisco

,

California.

)

(2 Institute of Zoology Chinese Academy of Sciences , Beijing 100080, China.

)

A new species of the genus Aristochroa Tschitscherine, A. abrupta Kavanaugh and

Liang, sp. nov. is described from the Gaoligong Mountains of western Yunnan Prov-

ince, China (type locality: Danzhu He drainage, 2830m, Gongshan County). Members

of this species are distinguished by the abrupt sinuation of the lateral margin of the pro

-

notum in all adults and the long, triangular, right-deflected lamella of the aedeagus in

males. Illustrations are provided for these and other structures. This species is unusual

also in its occurrence at lower elevations (2770m to 3400m) than most other members of

the genus.

The pterostichine carabid genus Aristochroa was described by Tschitscherine

(1898) to include a total of five Chinese species. Since then, 12 new species have been

added to the genus ( Tschitscherine 1903, Straneo 1938 Xie and Yu 1993, Sciaky and

Wrase 1997 Zamotajlov and Fedorenko 2000, Liang and Yu 2002).

In July 2000, while conducting fieldwork for an inventory of the carabid beetle fau-

na of the Gaoligong Mountains of western Yunnan Province, China, we collected several

specimens of Aristochroa at localities in each of two separate river valleys on the eastern

slope of the mountain range, in Gongshan County, Nujiang Prefecture. In May and Sep-

tember 2002 several more specimens of the genus were collected in or near these val-

leys. Subsequent morphological comparison of these specimens with representatives

and/or descriptions of all other known species has convinced us that they represent a

species previously unknown to science. A description of this new species follows.

Aristochroa abrupta Kavanaugh and Liang, sp. nov. ( Figs. 1,2,4,6,8, 10,11)

Types. Holotype, a male, deposited in Institute of Zoology, Chinese Academy of

Sciences, Beijing (lOZ) , labelled: "CASENT1006544"/"China, Yunnan Province, Nu-

* 2003 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES, 54: 238244.
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jiang Prefecture, Gongshan County, Danzhu He

drainage, 13. 5 airkm SW of Gongshan, 2830m"/

"N 27. 629477E98. 62010% 30 June- 5 July 2000,

Stop # 00-17K, D. H. Kavanaugh, C. E. Gris-

wold, Liang H. -B, D. Ubick, and Dong D. -Z.

collectors". A total of 21 paratypes (11 males and

10 females) are deposited in the California Acade-

my of Sciences (CAS) Kunming Institute of Zool-

ogy (KIZ) and lOZ ( see specimen data below,

under Geographical distribution).

Type locality. Danzhu He drainage, 2830m,

N27. 629477E98. 62010% Gongshan County, Yun-

nan Province, China.

Diagnosis. Adults of A. abrupta sp. nov. can

be distinguished from all other known species of

Aristochroa by the following combination of char-

acter states: pronotum with lateral margins deeply

and abruptly sinuate in posterior one-fifth, parallel

anterior to base, with four ( three or five in a few

specimens) lateral setae anterior to middle, hind

angles rectangular, basal foveae smooth, impunc-

tate; pro-, meso- , and metepisterna smooth, im-

punctate; elytral interval 3 with two (one in a few

specimens) discal setiferous pores; elytral intervals

1,3,5 and 7 strongly convex, microsculpture distinct on all intervals.

If one were to use the key to species of Aristochroa provided by Liang and Yu

(2002) , specimens of A. abrupta would key out at couplet 13 with specimens of A.

gratiosa Tschitscherine and A. militaris Sciaky and Wrase. However, that key does

not include the three species described by Zamotajlov and Fedorenko (2000) (namely,

A. sciaky i, A. dimorpha , and A. kangdingensis ) and is therefore incomplete. We
choose not to provide a new key to all known species at this time because it seems likely

that additional new species will continue to be found in the near future. Instead, we

simply mention characters useful for distinguishing A. abrupta adults from those of A.

gratiosa , A. militaris, A. sciakyi , A. dimorpha , and A. kangdingensis.

Adults of A. abrupta are most similar to those of A. gratiosa , but differ with them

in having the lateral margin of the pronotum more deeply and abruptly sinuate and less

crenulate ( compare Figs. 2 and 3) the lateral longitudinal grooves of the basal foveae

shorter and slightly S-shaped (long and straight in A. gratiosa) the subapical sinuation

of the elytral margin much deeper ( compare Figs. 4 and 5) and the shape of the aedea-
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gus in males and the gonostylus of the ovipositor in females distinctly different ( compare

Figs. 6 and 7 and Figs. 8 and 9 respectively). They differ with adults of A. militaris

in both pronotal shape and shape of the male aedeagus ( compare Figs. 2 and 6 here with

Figs. 45 and 20, respectively, in Sciaky and Wrase 1997). They differ with A. dhnor-

pha adults in having intervals 1 3 5 and 7 markedly convex (only faintly convex in

the latter) with A. sciakyi adults in having deeply sinuate lateral pronotal margin (on-

ly slightly sinuate in the latter) , and with A. kangdingensis adults in having the deep

pronotal lateral sinuation (faintly sinuate in the latter) , smooth basal foveae (coarsely

rugose in latter) and distinct microsculpture in intervals 1,3,5 (absent from these in-

tervals in the latter).

Figs. 2

7

Figs. 2 3 Pronotum, dorsal aspect. 2 Aristochroa abrupta sp. nov. 3 Aristo-

chroa gratiosa Tschitscherine. 45: Elytral apex, male, dorsal aspect. 4 Aristo-

chroa abrupta. 5 Aristochroa gratiusa. Scale line=l. 0mm. 6—7 Male genitalia: a.

median lobe, left lateral aspect; b. apex of medial lobe, dorsal aspect c. right pa-

ramere , lateral aspect left paramere. lateral aspect. 6 Aristochroa abrupta sp.

nov. 7 Aristochroa gratiosa Tschitscherine. Scale Iine=l. Omm

Description. Total length (measured along midline from apex of longer mandible to

apex of longer elytron) 12. 9~ 14, 5mm in males and 12. 4~14. 6mm in females; width

(measured across greatest width of elytra) 4. 8~ 5. 4mm in males and 5. 0~5. 7mm in

females. Antennae, mandibles, labrum, femora, tibiae and ventral surface black or red-

dish black; palpi and tarsi reddish brown; head, pronotum, and elytra with distinct cop-

pery luster (with faint to moderately distinct green highlights in most individuals, most

distinct on head and pronotum).

Mandible short , faintly rugose on dorsal surface, hooked and pointed at apex. La-

brum transverse, slightly emarginate at apex, with six setae. Clypeus convex. Frontal

furrows deep, impunctate, divergent and slightly bifurcate posteriorly. Vertex convex,

smooth , impunctate, microsculpture mesh pattern transverse, indistinct. Eyes large,

convex, Tempora short , oblique. Antennae extended posteriorly to basal one-eighth of

elytra, pubescent from apical half of antennomere 4, antennomere 3 slightly longer than
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Figs. 89 Female genitalia ventral

aspect

8 Aristochroa abrupta sp. nov. 9 Aristo-

chroa gratiosa Tschitscherine , left oviposi-

tor only. Scale line= 1. 0mm

the scape. Terminal labial palpomere slightly

dilated toward apex, apex truncate. Mentum

tooth wide, moderately emarginate. Ligula widely

dilated at apex, with four apical setae.

Pronotum (Fig. 2) large, transverse, widest

at or slightly anterior to middle, ratio of pronotal

width to length (PW : PL) = 1. 33 (range 1. 25
1. 36 in males, 1. 261. 40 in females) , base not

or only slightly narrower than apex. Microsculp-

ture mesh pattern transverse, most distinct in lat-

eral furrows and basal foveae. Apical margin

slightly emarginate, apical margination widely in-

terrupted in the middle. Apical angles rounded,

slightly projected anteriorly. Lateral margins with

only a few shallow crenulations, smoothly arcuate

from apical angles to one-third from base, then

abruptly sinuate to basal angles. Lateral furrow narrow, with four ( three or five in a

few specimens) setae anterior to the middle, one seta near the basal angle. Basal angles

rectangular. Disk convex, sparsely and transversely rugose laterally, longitudinally ru-

gose at middle both apically and basally , basal area deeply depressed. Medial longitudi-

nal impression deep, except shallow at or terminated before both apical and basal mar-

gins. Anterior transverse impression shallow, posterior transverse impression deep.

Basal foveae smooth, impunctate, outer longitudinal groove slightly S-shaped, one-half

as long as inner groove. Prosternum impunctate, with a longitudinal depression in the

middle, microsculpture mesh pattern transverse. Pro-, mes- and met-episterna impunc-

tate, microsculpture mesh pattern distinct, transverse.

Elytra ovate, convex, widest and highest slightly posterior to the middle, ratio of

elytral length to width (EL - EW) = 1. 51 in males ( range 1. 451. 59) 1. 38 in females

( range 1. 33~ 1. 43). Microsculpture mesh pattern distinct, isodiametric. Intervals 1
3 5 7 strongly convex; interval 3 about 2. 2 times as wide as interval 4 in the middle,

with two dorsal setiferous pores, basal one adjoining stria 3 and apical one (absent in

some individuals) adjoining stria 2. Stria shallow, punctures indistinct, stria 7 with one

setiferous pore near the apex. Scutellum smooth , scutella striola shallow, parascutellar

setiferous pore absent. Humerus well-marked, round, slightly tuberculate. Basal mar-

gin straight or slightly concave anteriorly, forming an obtuse angle with lateral margin

at the humerus. Lateral margin markedly sinuate anterior to apex (Fig. 4). Abdominal

sterna impunctate, sparsely rugose laterally. Sternum VII with two pairs of posterior

paramesial setae in males (one pair or two pairs with a third seta unilaterally in a few in-

dividuals) , two pairs of setae in females.
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Male with aedeagus distinctly bent at the middle, thickened ventrally anterior to

apex, apex thin and slightly bent ventrad in lateral view (Fig. 6a) apical lamella long,

triangular, markedly deflected right and apically narrowed in dorsal view (Fig. 6b). Pa-

rameres as in Figs. 6c and 6d.

Female genitalia as in Fig. 8. Gonostylus broad , arcuate. Spermatheca pointed and

slightly coiled apically, spermathecal gland elongate, tubular.

Sexual dimorphism Males with antennae slightly (about 5%) longer than females;

females with elytra relatively wider and with greatest elytral width more distinctly pos-

terior to middle than in males.

Geographical distribution At present known only from the eastern slope of the

Gaoligong Mountains in Gongshan County, Nujiang Prefecture, western Yunnan Prov-

ince, China. We have examined a total of 22 specimens (including the holotype and 21

paratypes) from the following localities: Danzhu He drainage [13. 5 airkm SW of Gong-

shan, 2830m, N 27. 629477E 98. 62010°, 30 June-5 July 2000, Stop # 00-17K D. H.

Kavanaugh, C. E. Griswold, H. B. Liang, D. Ubick, and D. Z. Dong collectors (3

males and 1 female); 13. 5 13. 8 airkm SSW of Gongshan, 2720 2840m N 27.

632677 E 98. 60861° to N 27. 633317E 98. 60356% 30 Jun^5 July 2000, Stop # 00-

17E, D. H. Kavanaugh , C. E. Griswold, H. B. Liang, D. Ubick, and D. Z. Dong col-

lectors ( 1 female)]; 13. 5 to 15. 7 airkm SSW of Gongshan, 2700 3100m N
27. 630637E98. 62074° to N 27. 627057 E 98. 59204°, 30 June-5 July 2000, Stop # 00-

17A D. H. Kavanaugh , C. E. Griswold, H. B. Liang, D. Ubick, and D. Z. Dong col-

lectors ( 2 males, 1 female)] Qiqi He drainage [Dongshaofang-Yakou , 27°4l' 40" N,

98°28'47" E 3400m, 1 May 2002, G. D. Yang collector (1 male) No. 12 Bridge camp

area, 16. 3 airkm W of Gongshan, N27. 715037E 98. 50244% 2775m, 15 19 July 2000

Stops ti^ 00-23D and E D. H. Kavanaugh, C. E. Griswold, H. B. Liang, D. Ubick,

and D. Z. Dong collectors ( 2 males and 5 females) same locality, 2 May 2002 , H. B.

Liang and W. D. Ba collectors (4 males)] Pula He drainage[Dabadi , 41km W of Gong-

shan on Dulong Valley Road, 3000m, N27. 79655°, E098. 50562°, 27 September to 6

October 2002 , Stop # DHK-2002-031F, D. H. Kavanaugh, PE. Marek, H. B. Liang,

X. C. Liang, 8>: D. Z. Dong collectors, (2 females)]. Fig. 10.

Geographical variation. No locality-specific morphological differences have been ob-

served among individuals from the different localities sampled for this species.

Habitat distribution. Adults of this species have been collected from several locali-

ties on the eastern slope of the Gaoligong Mountains, in two different major drainage

systems: the Danzhu He and Pula He systems. Compared with most other known spe-

cies of Aristochroa , the new species occurs at lower elevations, ranging from 2770m to

3400m. Most Aristochroa species are restricted to montane regions above 4000m ( range

for the genus from 25005000m) with all known records below 4000m confined to are-

as well north of the known range of A. abrupta (in Sichuan and Shaanxi provinces) ex-
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98 '0'0"E 98 3U U ' b 99°0'0"E

Fig. 10 Map of the Gongshan study area( insert: study area outlined in

white; black box locates area of enlargement)

Sites at which specimens of Aristochroa abrupta sp. nov. were collected are iden-

tified by solid white circles and the type locality by a star

cept for Aristochroa dequinensis Xie and Yu (1993) also from northern Yunnan, with a

known altitudinal range from 3450 4650m. The only species know to occur at eleva-

tions as low as A. abrupta is Aristochroa militaris Sciaky and Wrase (1997) (with a

known altitudinal range of 2500 3300m) which occurs at the northern distributional

limit for the genus in Shaanxi Province (at 33. 51°N).

At each of the known localities, A. abru pta adults have been found in mixed coni-

fer and broadleaf deciduous forest, either on the forest floor, which includes a moist,

mossy and shrubby understory, or along road cuts through granitic sandy soils and boul-

ders. In the latter habitat, beetles were collected by hand , mainly at night, on or near

large boulders.

Etymology. The specific epithet is derived from the Latin, abrupt us, meaning bro-

ken off or cut off , in reference to the deep and abrupt basolateral sinuation cut into the

lateral margin of the pronotum.
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4 ca5fa"ea sp. nov. (2533 50)

27°59'N 98°37'E; 2540m alt. ) , 2002-04-17,2 2 1 1 28°01'N 98°37'E;

2540m alt ) , 2002-04-26 1 27°47'N 98°35'E; 2020m alt. )

,

2002-04-20 1 28°01'N 98°37'E; 1606m alt. ) , 2002-10-8 1

27°59'N 98°37'E; 2480m alt. ) , 2002-04-24 1

(27°42'N 98°18'E; 800m alt. ) , 2002-07-20

Woma /m^fogana Ren 2003)

1

5 U7oma go"g5/mmVa sp. nov. ( 34 40 51)

27°44'N 98°39'E; 1500m alt ) , 2002-04-13,

J7/ametogar^a Ren 2003)

V

5

11.7mm)

6 UZom" sp. nov. ( 4146 52)

27°59'N 98°37'E; 2540m alt. ) , 2002-04-17,

2

Wloma polita (Wiedemann 1821)]

45
10mm

Gaoligong Mountains, locates in the border between Yunnan in China and Burma,

is a region of important biological diversity, so it is concerned in the whole world. We
found six new species of Uloma Latreille, 1829 belonging to the tribe Ulomini of

Tenebrionidae through identifying specimens of this region, and the specimens are col-

lected by Dr. Liang Hong-Bin in Institute of Zoology of Chinese Academy of Sciences.

All specimens are deposited in the Museum of Hebei University.

1 Uloma mulidenta sp. nov. (Figs. 18 47)

Male. Body oblong; brown or dark, antennae, labrum, mouthparts and legs red-

• 599 •



dish brown; weakly shining in dorsum and on venter. Head slightly subhexagon; la-

brum transversely elliptic, prominent to anterior border with sparse long hair; clypeus

distinctly grooved in flattened Y-shape front border arcuate-emarginate , feebly elevat-

ed, rather closely and minutely punctata; mentum cordate, with margin elevated and

hairy groove in semicircular. Antennae reaching basal 1/2 of pronotum; 3'^ segment

about 1. 14 times longer than 4*^
,

5*^ segment to apex gradually widened, 7^^ segment

sharply prominent to inner border, 9^^ ~ 10^^ segments transverse-oblong , more than

twice as board as long, terminal segment semicircular; relative length (width) of 2^
ir' segments: 8 (10) 12. 5 (10.5) 11 (11. 5) 10 (13) 10(14.5)

10. 5 (19. 5), 10 (17) 10 (17.5) 10 (17.5) 14. 5 ( 15). Pronotum about

1. 38 times as broad as long; front border broadly emarginate; sides arcuate-curved,

finely margined, broadest at middle, strongly roundly narrowed forward, gently nar-

rowed to rear; basal border weakly bisinuate; front angles relatively prominent, hind an-

gles obtuse; disc sparsely, finely punctata, roundly excavated at median of anterior por-

tion, with close punctures. Scutellum pentagon. Elytra distinctly punctate-striate, inter-

vals nearly flat, finely punctate with fine, transverse wrinkles. Propleuron longitudinally

wrinkled with coarse punctures. Pretibiae less strongly widened to apices, inner margins

emarginate at base, with short, yellow hair; outer margins differently dentate , base of

each tooth with a process spaced by short hair; supine surface with inequable, reticulate

punctures; a row of small teeth on venter, Mesotibiae dentate at outer margins. Metati-

biae smooth at outer margins, relative length of ~ 4 of metatarsal segments: 4. 2
1.1 1.0 3. 5* Base of aedeagus relatively wide, but apex feebly narrow and sublinearly

truncate, the apex of aedeagus bearing one semilunar depression at dorsum , and with a

dumb-bell form excavation backwards; aedeagus sharply curved in lateral view.

Figs. 18 Uloma mulidenta sp. nov. male

1 Pronotum; 2 Antenna; 3 Mentum; 4 Tibia and tarsus of forefoot; 5 Tarsus of metafoot; 6^7 Apical

aedeagus in dorsal and ventral view; 8: Aedeagus in lateral view
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Body length: 13mm; width; 5. 0mm.

Female unknown.

Holotype ^ Mt. Gaoligong (27°59'N 9837'E; 2540m alt ) Yunnan Province, 17

April 2002, collected by LIANG Hong-Bia Paratype 1 ^ , Mt Gaoligong (2746'N 98°39'

E; 1510m alt ) Yunnan Province, 25 July 2002, collected by LIANG Hong-bia

Diagnosis. This new species is similar to Ulorna takagii Masumoto, 1986 but the

differences between them as Tablel.

Table

Ulorna takagii Masumoto, 1986 Uloma mulidenta sp. nov.

L Light reddish brown, front borders of pronotum, apices of

femora, base and outer margins of tibiae blackish brown

2. Pronotum moderately shining, elytra rather strongly shin-

ing

3. Excavation of pronotum without breach

4. Outer margins of pretibiae with 46 teeth

Distribution: China (Taiwan)

Brown or black in dorsum antennae mouth

parts, legs blackish brown

Weakly shining

Hind margin with 3 breaches

10 teeth

China (Yunnan)

Etymology. From the latin, multidenta, meaning outer margins of pretibiae bearing

too much teeth.

2 Uloma versicolor sp. nov. (Figs. 916 48)

Male. Body oblong; blackish brown, antennae, labrum, mouth parts, legs and ab-

domens light brown weakly shining in dorsum and inventer. Head subhexagon; labrum

transverse oblong; clypeus distinctly grooved in flattened Y-shape, feebly elevated,

finely punctate but robustly to hind borders; gena elevated; mentum cordate, somewhat

Figs. 916 Uloma versicolor sp. nov. , male

9 Pronotum; 10 Antenna; 11 iMentum; 12 Tibia of forefoot; 13 Tarsus of metafoot; 14~ 15 Apical

aedeagus in dorsal and ventral view; 16 Aedeagus in lateral view
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concaved in middle portion, with margins elevated and short hair crowded. Antennae

reaching basal 1/3 of pronotum; 3"^ segment about 1. 77 times longer than 4' 5 seg-

ment to apex gradually widened, 5'*" segment slightly prominent to inner border ,
10'*'

segment oblong, terminal segment semicircular; relative length (width) of 2"^ ~ 11*

segments: 6.5 (8) 11.5 (8) 6.5 (8) 8 (9) 8 (9) 8 (11. 5), 8.5 (14), 8

( 15. 5) , 8 (15), 10 (14. 5). Pronotum about 1. 43 times as broad as long; front border

broadly emarginated; sides arcuate-curved, finely margined; basal border weakly bisinu-

ate; front angles prominent , hind angles obtuse; transverse oval excavation near front

margins, with robust punctures; disc with sparse, fine punctate in middle, but boldly

punctate at both sides. Scutellum pentagon. Elytra distinctly punctate-striate, intervals

nearly flat, finely punctate with some transverse wrinkles. Propleuron coarsely, longi-

tudinally wrinkled. Pretibiae less strongly widened to apices, inner margins emarginate

at base with a row of hair; outer margins bearing about 8 10 outer teeth; supine sur-

face of pretibiae finely punctate, with a lot of small excavations, depressedly concaved

near apex; a row of 4~6 teeth on venter. Mesotibiae dentate at outer margins, relative

length of lst4'h of metatarsal segments: 3. 0 0. 9 0. 8, 2. 6. Base of aedeagus relative-

ly wide, but apex obviously narrow and sublinearly truncate, the apex of aedeagus bear-

ing one semicircular depression at dorsum , and with a subcircular excavation backwards

but sublinearly truncate at base; aedeagus slightly curved in lateral view.

Body length 11mm width 5. 0mm.

Holotype ^ Mt. Gaoligong (27°59'N 9837'E; 2540m alt. ) Yunnan Province,

17 April 2002, collected by LIANG Hong-bin.

Diagnosis. This new species is similar to Uloma fukiensis Kaszab, 1954, but the

differences between them as Table 2.

Table 2

Uloma fukiensis Kaszab. 1954

1. Dorsum of head not grooved in transverse Y-.shape

2.
5'h segment of antenna triangular in inner portion

3. Front border of pronotum not emarginate; margins of

mentum without hair

4. Bay, antennae, legs and mouth parts lighter in color

and rather bright

Distribution: China (Fujian, Taiwan)

Uloma versicolor sp. nov.

Grooved in transverse flattened Y-shape

Normal

Transversely emarginated; cordate, con-caved in

middle portion and margins hairy

Dorsum of head and thorax dark, elytra bay,

antennae, mouth organs, prothorax and legs black-

ish brown, abdomen not bay

China (E. Yunnan)

Etymology, From the Latin, versicolor, meaning the color of the body is various.

3 Uloma Liangi sp. nov. (Figs. 1724 49)

Male. Body depressed , oblong; blackish red-brown, antennae, mouth parts and
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legs lighter red; strongly shining in dorsum and on venter. Labrum trapezoid; head sub-

hexagon, distinctly grooved in flattened Y-shape; clypeus depressed, sublinearly trun-

cate in front, closely and finely punctata, but sparse gradually toward posterior portion;

gena elevated, with margins obliquely truncate, rather closely and finely punctate; frons

concaved in middle, coarsely and sparsely punctate; mentum subcordate, prominent to

front border, depressed in middle, a pair of hair-ring in semicircular at both sides. An-

tennae reaching basal 1/2 of pronotum, 3'''*~ir^ segments covered by hair, 3""^ segment

longus-club segment to apex gradually widened, 5^^~10^^ segments slightly promi-

nent to inner border, terminal segment transverseoval, relative length (width) of 2"'*~

ir" segments: 6 (7) 8 (7) 6 (8) 7 (11) 7 (12) 6. 5 (13. 5) 6 (15) 6. 5 (15)

7 ( 16 ) 10 ( 14 ). Pronotum about 1. 42 times as broad as long; front border

emarginated, sides feebly arcuate-curved and widely margined, broadest at middle,

strongly narrowed forward, gently narrowed to rear; basal border weakly bisinuate;

front angles slightly prominent , hind angles obtuse; pronotum distinctly excavated near

front border with 2 pairs of small processes located in anterior and posterior edge of the

excavation respectively, and punctures in excavation sparse and conflicting, disc

sparsely and finely punctate, but boldly punctate at both sides. Scutellum pentagon

,

sparsely and finely punctate. Elytra distinctly punctate-striate , intervals nearly flat,

finely and sparsely punctate with some transverse wrinkles. Propleuron coarsely and

longitudinally wrinkled. Pretibiae strongly widened to apices, inner margins distinctly

emarginate at base, with a row of short hair, others sublinearly truncate, not acuate at

apex; outer margins bearing about 810 outer teeth, with a small process and several

short hair at base; supine surface differently concaved in size with a depressed excava-

tion near apex; a row of 46 teeth on venter. Mesotibiae with 5 small teeth at outer

margins. Metatibiae smooth, not dentate at outer margins, relative length of P^~4^*' of

metatarsal segments: 2. 7 0. 9 0. 8 2. 5 basal segment a bit longer than terminal seg-

Figs. 1724 Uloma liangi sp. nov. male

17 Pronotum; 18 Antenna; 19 Mentum; 20 Tibia of forefoot; 21 Tarsus of metafoot;

2223: Apical aedcagus in dorsal and ventral view; 24 Aedeagus in lateral view
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merit. Aedeagus sublinearly truncate and slender to apex, feebly elevated at dorsum of

apices with a shallow excavation, and a concavation downward; aedeagus slightly curved

in lateral view.

Body length 11mm; width 4. 5mm.

Holotype ^ Mt. Gaoligong (27°59'N 98°37'E; 2540m alt. ) Yunnan Province,

17 April 2002, collected by LIANG Hong-bin. Paratypes 2 ^ ^ , 2 same data as

holotype.

Diagnosis. This new species is similar to Uloma excisa Gebien, 1913 but the

differences between them as table 3.

Table 3

Uloma excisa Gebien, 1913 Uloma liangi sp. nov.

1. Pronotal excavation with 2 pairs of processes placed

in posterior port-ion and near anterior edge Without process, anterior and posterior portion of the exca-

respect-ively vation formed ripping-angle, anterior portion transversely

2. Mentum depressedly concaved , sides margins elevat- round, posterior portion depressedly round

ed with band of hair Transverse-oblong , front margins with breaches, both

sides hairy

3. Prehead not grooved in Y-shape Grooved in Y-shape

Distribution: China ( Fujian, Guang-dong, Taiwan ) China (Yunnan)

Viet Nam

Etymology. The new species is named for Dr. LIANG Hong-bin in Institute of Zo-

ology of Chinese Academy of Sciences.

4 Uloma castanea sp. nov. (Figs. 2533 50)

Male. Body depressed, oblong; blackish red-brown, antennae, mouth parts and

legs lighter brown. Head transverse, labrum trapezoid; clypeus sublinearly truncate in

front, distinctly grooved in flattened Y-shape, finely punctate but boldly backward;

genaslightly elevated, with outer margins feebly arcuate, and closely punctate; mentum

subcordate, depressed , sparsely and finely punctate with slender grooves in both sides;

ligula covered with close and short hair. Antennae reaching basal 2/3 of pronotum, 3"*

segment about 1. 07 times longer than 4"^, 5 segment to apex gradually widened, 6'^~

9'h segments slightly prominent to inner border, 10'^ segment transverse-oblong, termi-

nal segment transverseoval all segments covered with hair, relative length (width) of

2~* ll'h segments: 5. 5 (7. 5) 8 (7) 7. 5 (8. 5), 7. 5 (10. 5), 7 (11. 5) 7 (13) 7

(15) 8.5 (16) 8.5 (16), 12. 5 (14). Pronotum about 1. 34 times as broad as long;

front border emarginated; sides feebly arcuate-curved and widely margined; basal border

weakly bisinuate; front angles slightly prominent, hind angles obtuse; a excavation near

front border, with sparse and fine punctures but boldly backwards, and 2 pairs of small
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processes located in anterior and posterior edge of the excavation respectively, disc

sparsely and finely punctate, but closely punctate at sides. Scutellum subcordate,

sparsely punctate. Elytra distinctly punctate striate, intervals flat, sparsely and finely

punctate. Propleuron slenderly and longitudinally wrinkled. Protibiae strongly widened

in apical portion, inner margins distinctly emarginated at base, others sublinearly trun-

cate; outer margins bearing big and obtuse teeth, with a small process at base; supine

surface differently concaved in size; a row of 4~5 teeth on venter. Mesotibiae with 5

small teeth at outer margins, relative length of ~ 4^*" of metatarsal segments: 2.2

1. 0 0. 6, 2. 2. Apex of aedeagus sublinearly truncate, feebly elevated at dorsum with a

shallow excavation; aedeagus sharply curved in lateral view.

Figs, 2533 Uloma castanea sp. nov. male

25 Pronotum; 26 Antenna 27 Mentum; 28 Tibia of forefoot 29 Tarsus of

metafcx)t 30 3 1 Apical aedeagus in dorsal and ventral view; 32 Lateral view; 33

Stylus in dorsal view

Body length 11mm; width 4. 04. 5mm,

Holotype ^ Mt. Gaoligong (27°59'N, 9837'E; 2540m alt. ) Yunnan Province,

17 April 2002 collected by LIANG Hong-bin. Paratypes 2 ^ ^ , 2 same data as

holotype; 1 1 Mt. Gaoligong (2801'N 98°37'E; 2540m alt. ) Yunnan Prov-

ince, 26 April 2002 1 Mt. Gaoligong (27°47'N 98°35'E; 2020m alt ) Yunnan

Province, 20 April 2002 1 Mt. Gaoligong (28°01'N 9837'E; 1606m alt. ) Yun-

nan Province, 8 Oct. 2002 1 Mt. Gaoligong (2759'N 9837'E; 2480m alt. )

Yunnan Province, 24 April 2002 1 Mt. Gaoligong (2742'N 98'18'E; 800m alt. )
Yunnan Province, 20 July 2002 collected by LIANG Hong-bin.

Diagnosis. This new species is similar to Uloma rnetogena Ren, 2003 but the

differences between them as Table 4.
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Table 4

z
UloTfio. metoga na Ren * 2003 U/ castanea sp nov

1. Body black at dorsum, red at abdomen Bay-brown at dorsum and abdomen

2. Front border of clypcus excavated in middle with 2 Dcpressedly elevated; depressed with arns at

tooth-like process base and sides

3. Mentum with triangular process in middle With dustpan-excavation, triangular proess

4. Pronotum with shallow round-excavation in anterior Located in front border and sides , a obtuse

portion process located in middle of hind border

Distribution: China (E. Tibet) China (W. Yunnan)

Etymology. From the latin, castanea , meaning chestnut brown.

5 Uloma gongshanica sp. nov. (Figs. 3440 51)

Female. Longitudinally oval; black, antennae, mentum, ligula, mouth parts, legs

and abdomen lighter red; weakly shining in dorsum and abdomen. Head transverse,

subhexagon; labrum transverse-elliptic , with sparse and long hair, and prominent to

front border; clypeus sublinearly truncate in front, finely punctate, with frons-clypeus

groove distinct; frons and gena feebly elevated, with sides arcuate, differently punctate

in size; eyes transversely broad, with 34 facets at narrowest point in lateral view;

mentum cordate, broadly grooved at both sides, V-shape elevated in middle, with

coarsely and transversely wrinkled; ligula slightly emarginated in middle of front bor-

der, with sparsely hairy; maxillary palpi each with securiform terminal segment. An-

tennae reaching basal 1/3 of pronotum, 3""^ IV^ segments covered with soft hair, 4'^

segment subquadrate, 5'^ segment to apex gradually broad, 8* ~ lO'*" segments trans-

verse-oblong, terminal segment somewhat orbiculate, relative length (width) of 2"^

Figs. 3440 Uloma gongshanica sp. nov. female

34 Pronotum; 35 Antenna; 36 Mentum; 37 Tibia of forefoot; 38 Tarsus of metafoot

3940: Stylus in dorsal and ventral view
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ir' segments: 7 (9) 10.5 (9.5), 8 (11) 9 (12), 9 (14) 10 (15. 5), 8 (16), 9

(17) 9 (17) 8 (14. 5). Pronotum about 1. 46 times as broad as long, finely and

sparsely punctate; front border slightly emarginated, widely margined; sides strongly

arcuate-curved and broadly margined, broadest at middle, gently narrowed to rear,

strongly narrowed forward, basal border weakly bisinuate; pronotum closely and finely

punctate, a pairs of oblique depression near base. Scutellum triangle, finely punctate.

Elytra distinctly punctate-striate, boldly punctate, intervals flat with fine punctures,

side-margins visible only at both ends in dorsal view, Pygidium with a semicircular exca-

vation. Pretibiae slender, feebly widened at apex, inner margins relatively narrowed at

base, others slightly bent, with hair in margins; outer margins bearing 6 wavelike

teeth, with short hair between teeth; supine surface robustly concaved; a row of 68
teeth on venter. Mesotibiae bearing petty spines. Metatibiae smooth , relative length of

1st 4th
of metatarsal segments: 4.2 0.9 0.9 2. 4. Genital armature of ovipositor

bearing a long feeling-hair respectively, and some short hair at base.

Body length 12mm; width 5. 0mm.

Male: unknown.

Holotype Mt. Gaoligong (2744'N 9839'E; 1500m alt. ) Yunnan Province,

13 April 2002, collected by LIANG Hong-bin.

Diagnosis. This new species is similar to Uloma metogana Ren, 2003 , but the

differences between them as Table 5.

Table 5

Uloma metogana Ren, 2003 Uloma gongshanica sp. nov.

1. Black in dorsum, slightly red in abdomen Black

2. Front border of clypeus bearing 2 tooth- like process in middle Without process

3. Menturn with triangular process in middle With V-shape bridge

4. Pronotum with shallow round-excavation in middle Without excavation

5. Outer margins of fore tibiae bearing 7 teeth 5 feeble teeth

6. Body length 10. 7mm 11. 7mm
Distribution: China (E. Tibet) China (W. Yunnan)

Etymology. The new species is named for the holotype where was collected.

6 Uloma splendida sp. nov. (Figs. 4146 52)

Female. Body oblong; obviously bright-black; antennae, labrum, mentum, mouth

parts, legs and abdomen orange. Head small, subhexagon; labrum transverse-elliptic

,

slightly prominent to front border, with sparse and long hair; clypeus sublinearly trun-

cate in front, feebly elevated, closely and finely punctate; frons elevated with bold

punctures; gena slightly elevated, closely and finely punctate, with sides arcuate, exca-

vated in front of eyes; eyes transverse, with 2 3 facets at narrowest point in lateral
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view; mentum slightly prominent in front, elevated in middle, differently punctated in

size, concaved in all margins, with narrow grooves at both sides; ligula diamond-horn,

excavated in middle with several hair. Antennae reaching basal 1/2 of pronotum, 3^''~

segments covered with soft hair, 3' segment a bit longer than 4*^
,
5" segment to

apex gradually board, 9*^ ~ 10^^ segments transverse-oblong , terminal segment orbicu-

late relative length (width) of 2"
I segments: 5 (7) 8 (7) 6 (8.5) 6 (9) 5

(10) 6. 5 (11) 6. 5 (12. 5), 7 (13. 5), 7. 5 (14. 5), 10 (14). Pronotum about 1.4

times as broad as long, sparsely punctate; front border deeply emarginated, but margins

interrupted at middle; broadest in middle, gently narrowed to rear, strongly narrowed

forward, with widely margined; basal border weakly bisinuate; front angles acute hind

angles obtuse. Scutellum pentagon-like, finely punctate. Elytra distinctly punctate-stri-

ate boldly punctate, intervals flat but finely punctate; whole side-margins visible in

dorsal view, obviously in humeral portion. Pretibiae slender, gradually widened to a-

pex inner margins evidently narrowed at base, others sublinearly truncate, with a row

of hair at apices portion; outer margins bearing about 810 teeth, with a small process

at base; supine surface coarse, depressedly concaved near outer margins, 2 ~ 3 short

teeth on venter. Mesotibiae coarse, with spinal hair. Metatibiae smooth, relative length

of lst4th of metatarsal segments: 2. 7 0. 9 0. 6 2. 4. Genital armature of ovipositor

bearing a long feeling-hair respectively, and some short hair at base.

Body length 10mm; width 4. 0mm.

Male: unknown.

Holotype Mt Gaoligong (2759'N 9837'E; 2540m alt. ) Yunnan Province, 17 A-

pril 2002, collected by LIANG Hong-Bia Paratypes 2 same data as the holotype.

Figs. 41^46 Uloma splendida sp. nov, , female

41 Pronotum; 42 Antenna; 43 Mentum; 44 Tibia of forefoot 45 Tarsus of

mclafoot 46: Stylus in dorsal view

Diagnosis. This new species is similar to Uloma polita (Wiedemann 1821) but

the differences between them as Table 6.
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Table 6

Uloma polita (Wiedemann 1821)

1. Mentum grooved in all margins

2. Outer margins of pretibiae bearing wavelike teeth

3. Black

4. Body length 11 12mm

Distribution: E. &- S. China; Burma, Indonesia, Ma-

laysia , Sri Inka

Uloma splendida sp. nov.

Only longitudinally concaved at both sides

4 5 sharp teeth

Bright-black in dorsum, antennae, mouth parts, legs

and epipleura brown

9 10mm

China (Yunnan)

Etymology. From the latin, splendida , meaning bright black.

Figs. 4752
47 ••Uloma mulidenta sp. nov. ); 48:L//oma versicolor sp. nov. )

49 Uloma liangi sp. nov. ) 50 :Uloma castanea sp. nov. )

51 tUloma gongshanica sp. nov. ( 52 :Ulo7na splendida sp. nov.(
Acknowledgments The authors wish to express their hearty thanks to Dr. LIANG

Hong-Bin for specimens of Gaoligong Mountain •
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Six New Species of the Genus Uloma From

Gaoligong Mountains in China

( Coleoptera ,
Tenebrionidae)

REN Guo-dong LIU Shan-shan

(College of Life Sciences. Hebei University. Baoding 071002 China)

Abstract In the paper, six new species of Uloma Latreille from Gaoligong

Mountains of China are described, namely Uloma mulideiita sp. nov. U. ver-

sicolor sp. nov. U. liangi sp. nov. U. castanea sp. nov. U. gongshanica

sp. nov. and U. splendida sp. nov. • All type specimens are preserved in the

Museum of Hebei University.

Key words Coleoptera, Tenebrionidae, Ulomini, New species, China

610



(
1

2

(1 710062)

(2 671000)

2 (Coptotettix fugon-

gensis sp. nov. ) {Euparatettixoides gongshanensis sp. nov. ) .

. .
Q969.26

1998

Tetrigidae) 2

0r# Coptotettix fugongensis sp. nov. ( 13)

2

3 E 10 8

1 3 1 3 1 2

3. 8 1

§5

8. 5mm 10. 011. Omm
7. Omm 9. 09. 5mm
5mm 6mm

* 2002 27(2): 265268
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13 Mm^^(Coptotettix fugongensis sp. nov. )

1: 2: 3:

1 1 1998-03-21

iCoptotettix gongshanensis Zheng) (^Coptotettix

indicus Hancock) , 1

1

Coptotettix gongshanensis

.
Coptotettix fugongensis sp. nov. Coptotettix indicus

iff# Euparatettixoides gongshanensis sp. nov.

( 46)
1.3
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46 £M/)"ra?«>m.jr(nWe<i' gwigi-A"".5 sp. nov. )

4: 2 5: 2 6:

2. 5. E
6 7 1 3 1 3 1

2

^ 6mm, 9mm
7. Omm 8. 5mm
4. 8mm 5. Omm

1998-03-21

(

EuparatetUxoides guangxietisis Zheng) ,

2
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2

Euparatettixoides gongshanensis sp. nov.

^ 1.45 i 1.30

. 1998. . . 1390. 1998. 12 . . 1278. 1997. . 6 (1) 511. 1992. . 1 . . 8294. 1994. . 13 (4) 1461491

Hancock J I. 1915. Indian Tetrigidae ( Acrydiinae). Records of the Indian Museum, 11 (1): 55138

Shisodia M S 1991. Taxonomy and Zoogeography of the Tetrigidae (Orthoptera: Tetrigoidea ) of North Eastern

India. Rec Zool Surv India Occ Paper. No. 140, 1204

Two New Species of Tetrigidae from

Gaoligong Mountains Region

( Orthoptera : Tetrigoidea

)

ZHENG Zh^Min' MAO Ben-Yong'

(1 Institute of Zoology, Shaanxi Normal University, Xian 710062

(2 Department of Biology, Dali Teachers College, Dali 671000)

Abstract In the present paper, two new species of Tetrigidae are described. Type

specimens are kept in the Institute of Zoology, Shaanxi Normal University.

Coptotettix fugongensis sp. nov. (Figs. 13 )

This new species is allied to Coptotettix gongshanensis Zheng and Coptotettix indi-

cus Hancock. It differs from both in ©width of vertex slightly narrower than the width

of an eye; anterior margin of pronotum obtuse angular; (2) median keel of pronotum

lamellar; without two short longitudinal keels between shoulders; hind wing reac-

hing the top of hind femur in profile, upper margin of pronotum arc in anterior part

and straight in posterior part.
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Length of body: ^ 8. 5mm, 10. 11. 0mm. Length of pronotum: 7. 0mm,

9. 09. 5mm. Length of hind femur: ^ 5mm, 6mm.

Holotype paratype 1 1 Yunnan Fugong ( 27° 1
' N, 98°6'E) 21 Mar.

1998 collected by XU Ji-Shan.

Euparatettixoides gongshanensis sp. nov. (Figs. 46)
This new species is allied to Euparatettixoides guangxiensis Zheng , but differs in:

width of vertex 1. 3 times the width of an eye; in profile, vertex and frontal ridge forming

a right angle; median keel of pronotum lamellar; in profile, upper margin of pronotum arc

in anterior part and straight in posterior part hind process of pronotum slightly reaching be-

yond the top of hind femur; ©hind wing reaching beyond the top of hind process.

Length of body: ^ 6mm, 9mm. Length of pronotum: ^ 7. 0mm 8. 5mm.

Length of hind femur: ^ 4. 8mm, 5. 0mm.

Holotype ^ paratype Yunnan Fugong (27°1'N 98°6'E) 21 Mar. 1998

collected by XU Ji-Shan.

Key words Orthoptera , Tetrigidae , New species, Gaoligong Mountains
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Namsangia

N. garialis, Distant (1907) ""
Namsangia

Namsangia bambusae

14mm 15mm

4

2 3

* 1984 6(2 3) 197 199
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13 Mzw,sa"gz'a bambusae Yang, s p. n.

)

1^ ; 2: ,; 3:

16 17mm

1 21 1981-V-111 10 8 1981-IV-28

21^^(1981-V-1,

llmm

6am6i/5"e gciWa/H

19mm)

Distant (19072 59)
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Fig. 166 ) Fig. 167)

2

A New Species of Namsangia from West

Yunnan Injuring Bamboo

( Homoptera : Cicadellidae

)

YANG Ji-kun

(Beijing Agricultural University)

Abstract Holotype ^ allotype and paratypes 2 21. (1981-V-ll)

from Baoshan Co. , 8 ^ ^ (1981-IV-28) from Tengchong Co. all in Baoshan Pr. and

21 ^ ^ (1981-V-l) from Ruili Co. of the Dehong Dai-Jingpo Aut. Pr. Yunnan Prov-

ince. Allied to the type species of this genus N. garialis Distant ( 1907) from India,

head with a long and recurved process , but the apex is not ampliated and spatulate as

the type species. Length of body including the tegmina 14 15 mm. ( ^ ) and 16

17mm. () whereas in the N. garialis it is 19mm.

The male (Fig. 1) is darker in colour than the female (Fig. 3) , head, pronotum and

scutellum with orange red markings, but this is variable in specimens, as the female is

chiefly orange red and with blackish striae and markings only. The type specimens are

kept in the Insect collections of the Beijing Agricultural University, and two pairs of

them in the Northwestern College of Agriculture.

Key words Namsangia bambusae , New species* West Yunnan
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2. 1 Papilionidae) 10 22

Ac/ifZZzifes /"""or Cramer), A. pam I

(Papilio xuthus L. ). P. biantur Cramer), P. machaon L. ) .

R helenus L. ) menelaides protenor Cramer), M.
nephelus Boisduval). (M. polytes L, ) M alcmenor C. &-

R. Felder) (Byasa daemonius Alpheraky) . (B. polyeuctes Dou-

bleday) . B. latreillei Donovan) , (ChUasa agistor

restrictor Leech) , {Graphiwn sarpedon L. ) (G.

cloanthus cloanthus Westwood) ( Princeps demoleus L. )

(Lamprotera curius Fabricius ) ( Pazala glycerion mandarina

Oberthur) Ij
(P. tarnerlanus Oberthur)

(

Pathysa agetes

Westwood) . (P. iu"zp/iato Cramer)

2. 2 Parnassidae) 1 2

( Parnassius cephalus Gr. -Grsh. ) P. simu Gray)o

2.3 Pieridae) 16 32

(Aporia agathon Gray) A largeteaui Oberthur) .

A goutellei Oberthur) , A. hippia Bremer).

[A. lasraldei nutans (Oberthur)]. A acraea lotis

Leech) (A. larraldei Oberthur) , (Mesapia peloria Hewitson)

,

Aogez'" on>"m/z'.s' Oberthur) A melete Men-

etries) (A.canidia Sparrman), (Pieris bmsskae

nepalemis Doubleday) . Ap/>z'a.s- Zcz/ag^^ Doubleday) (^Catop-

silia ponmona Fabricius) . <^Cef)ora nadina Lucas)

(Colias fieldi chmensis Oberthur) , C. erate sinensis Verity)^

(Delias pasithoe U ) (D. belladonna Fabricius) .

D. agostina Hewitson) . D. hyparete L. ) . D. wile-

mani Jordan) . (Eurema hecabe L. ) (E. brigitta StoU),

(Dercas verhuelli Hoeven) D. nina MeU)
(Gonepteryx amintha Blanchard) . G. aspasia Menetries ) ,

(Ixias pyrene L. ) <<Pontia duplidice L. ) (Prioneris thestylis

Doubleday) ( (^Hebomoia glaucippe L. ) (
2.4 Danaidae) 4 9

<^A ia chrysippus L. ) [_Euploea mulciber mul-

ciber (Cramer)], (E. mukiber Cramer), ( E. rnidarnus

• 620 •



L. E. coregodartii Lucas Paranticci

aglea Stoll) . P. sita KoUr) . P. melaneus Cramer) ,

l^Danaus genutia (Cramer)]

2.5 Satyridae) 9 34

(Neope simulam Leech) [/V. christi (Oberthur)]

(N. nuirheadii Felder). iV. niphonica Bulter).

(N. yama Moore) (N. pulaha didia Fruhstorfer)

(Auloceni marlhia Oberthur) A padma Kollar)

(A. sybillina Oberthur) , iCallerebia orixa polyphemus Oberthur),

C. perocellata Wkt. ) . Lw/ie moeZZen' Elwes)

(L. aiidersoni Atkinson) . (L. confusa Aurivillius) , (t. eu-

ropa Fabricius). L. insana Kollar). L. jalaurida

NiceviUe) . L. maitnya NiceviUe) . L. inekara Moore) .

L. proxima Leech) L. rohria Fabricius). L.

sura Doubleday) , (L. venna KoUar) , [L. niitakana (Mat-

sumura)] (Mdanitisleda L. ) M. phedima Cramer)

(JAycalesia horsfieldi Moore). M. Lepcha Moore).

(M. persens Fabricius) . (Orwtriaena medus Fabricius), (Pa-

rarge episeopalis Oberthur), (P. minmcula Oberthur),

(Ypthima baldua Fabricius) (Y. (iromcw Oberthur)

2.6 Amathusiidae) 2 3

Stichophthalma fruhstorferi Rober, S.

louisa Wood-Mason) , \J^aunis aeropeaerope (Leech)]

2.7 Nymphalidae) 46 83

(Acraea issoria Hubner) (Adoliar dirtea Fabricius)

(AglaLs wticae L ) A. urticae chiriensis Leech)

(Apatura bka Kollar) [A. chevana chevana

(Moore)] (A. iris L. ) , (Araschnia prorsuides Blarnchard) ,

(Argyeus hperbius \ A. laodice Pallas). An'-

adne ariadyie L. ) . [_Damora sagana (Doubleday)]. (D. sa-

gana Doubleday) . (Auzakia da a Leech) P"m5"r-

pa hourberti Oberthur) (Athyrna cama Moore) (A. perius

L. ) A. nefte asita Moore). A. jina

sauteteri Fruhstoder) , Bre"f/if5 <i"/)A?7e Denis et Schiffermuller)

(Boloricieuplrosyne\ [_Cethosia cyane (Drury)]

[C. hiblis bihUs (Drury)] \^SunmaUa dcirasca (Doubleday)].

IChalinga eluesi (Oberthur)], LChildrena childreni (Gray),
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] [C/m\"'""" gwig gwzg (Obertur)], <Xyrestis thyo-

damas Bohduval)

.

(Eutlhalia uconthea kingtungensis Lee)

£. lepidae Buthler) . [£. kardama (Moore)]. [£.

lubentina (Cramer)] [£. alpheda (Godart)] (Euripus nycteLius

Doubleday) [E. anosia (Moore)]. £. thibetana Poujade),

(Fabricianaadippe F. nerippe Felder. ) .

(Herona marathus Doubleday)

(

Hestina nama Doubleday),

H". persimilis Westwood) . (Hypolimnas bolina L. )

(H. misippus L. ). <iKcmiska canace L. ) (Litinga cottini

Oberthur)

(

Melitaea araesia Bremer ) ( M. jezebel

Oberthur) (M. yuenty Oberthur) (Muduza procris Cra-

mer) (Neptis mahendra Moore) (N. nemorum Oberyhur) ^

(N. dejeani Oberthur) , N. hylas luculenta Fnruhstorf-

er) N. miah Moore) . (N. Jiashona Swinhoe) , (N.

sappho Pallas, (N. nata Moore) . [Pantaporia

hordonia (Stoll)] (Parathyma venata Leech) (Phalan-

ta phalantlua Drury) , (Polygonia calbum L. ) (P. caure-

urn L. ) , (Polyura athamas Drury) Ij (P. dolon West-

wood) . (P. eudamippus Doubleday). (P. narcaea Hewit-

son) (^Precis almana L. ) R hierta Fabricius)

R iphita Cramer). (R lemonias L. ). (R orit-

hya L. ) P. orithya isocratia Hubner). (Pseud-

ergolis vuedah Kollar) (Rohana parisatis Westwood) , (Se-

phisa Chandra Moore) [Stibuchiona nioea (Gray)]. (S-
alia daraxa Dbldy) , iSymbreyithia hippoclxL' Cramer), (Va-

grans egista Cramer) , [Tanaecia julii (Lesson)] {Vanessa

cardui L. ) (V. indica Herbst) (Vindula eruta Fabricius,

2. 8 Libytheidae) 1 2

(Libythea myrrha Godart,

myrrha sanguinalis Fruhstorfer, )

2.9 Riodinidae) 5 13

iAbisara abnormis Moore). A. freda Bennett),

[ fyuLla (Westwood)]. [A fylloides (Moore)],

[A neophron (Hewiisan)], (Dodona deodata Hewitson)

D. egeon Westwood). D. heiirici Holland) . (D. eu-

genes Bates) , D. ouida palay Fruhatoifer )
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iPolycaena Layna Leech) (Stiboges nymphidia elodinia Fruhsterf-

er) l,Zemeros flegyas (Cramer)]

2.10 Lycaenidae) 8 10

W (A^idirm orbkula pheretes lioHmansegg) (Cunetis

acuta Moore) (Heliophorus saphir Blenchard). (H. brah-

ma Moore) . [H. ilacde (de Niceville)]. (Loscura atymnus

Cramer)

(

Helleia li Oberthur ) iRapaLa suffusa

(Moore)] LSpindasis syama syama (Horsfiedld)]

(Udara dilecta Moore)

2. 11 Hesperiidae) 13 15

{^Badamia exclamatiunis ( Fabricius)] (Carterocephalus

alinoides Lee ) [ Celaenorrhmus aurivittatus ( Moore )]

[Choaspes benjamii (Guerin-Meneville)] [_Damuo tethys moon (Ma-

bille)] [Gangara kbadea (Hewitson)]. [Htnwa Vitta

(Butler)], iLobocla bifasciata (Bremer et Grey)]. iMaoreana

trichoneura (Felder et Felder)] [ Notocrypta curvifascia ( Felder et

Felder)] Wchiodes bouddha (Mabille)]. [O. siva

(Moore)], [O. subhyalina (Bremer et Grey)] (Pelopidas

sinensis Mabille) > \^Pyrgus maculatus (Bremer et Grey)]

3

3.1

11 115 225 400

I II 11

3.2

3.3

20 60 "
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2500

3.4

3.5

. 1987. . 8(1): 343352. 1995. . . 1152. 1992. . . 1152. 1981. . . 1213. 1994. . . 1408 409854

Butterfly Resources of Nujiang

Canyon in Yunnan

DONG Da-zhi' David Kavanauph- LI Heng'

(1 Kunming Institute of Zoology, Academia Sinica. Kunming Yumnan 650223, China)

(2 California Academy of Science, San Francisco, California 94118 USA)

(3 Kunming Institute of Botany, Academia Sinica, Kunming. Yunnan 650224 , China)

Abstract The present paper describes 225 species of butterfly, involving 11 fami-

lies and 115 genera, recorded in a survey in Nujiang Canyon of Yunnan Province. Five

proposals are offered about the protection of the butterfly resources and rejuvenation of

the ecological environment of Nujiang Canyon,

Key words Butterfly resource, Nujiang Canyon, Yunnan
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*

( . 650223)

(Vespida) (Vespula rm-

jiangensis sp. nov. ) .
S 969. 554. 4

A

(VespuLa nujiangensis Dong et Wang) 1)

15mm

1 1

1

1

1 1 1

1

1

1 1

1 1

1

1 1

1 2 1

1 1 35
1 1 6 1

13)

)()D IOD 0.3 OCD OOD 1.2

1 2 1.8 1) 15)

3

* 2004 26(4) 14414
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16 (V1?^s/jmA2 nujiangensis Dong et Wang, sp. nov. )()
1: ; 2: 3: ; 4: 5: 6:

E 12

1 1

1

14)

1.2 3 1

2 3 16) 1 2 5. 8

1 0.4

2 1 0.6

35
6 1: 2)

1996. IV. 5 1100m 24°98'

98°55'

LVespula minuta arisana (Sonan)], 1929

15mm; 1 OOD IOD 0.3

OCD OOD 1.2 1 2 5. 8

25

. 1985. . 30 . 3346
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. 1986. ). 4): 201206

Akre R D Greene A MacMonald J F et al. 1980. The yellow jackets of American north of Mexico USDA Agricul-

ture Handbook. 102, 552

Archer M E. 1981. The Euro-Asia species of the Vespula rufa group ( Hymenoptera, Vespidae) with descriptions of

two new species and one new subspecies. Kontyu, 49: 5464

Archer M E. 1982. A revision of the subgenus Rugovespula nov. of the genus Vespula ( Hymenoptera, Vespidae).

Kontyu, 50 216269

Christopher K Starr. 1992. The social wasps ( Hymenoptera: Vespidae) of Taiwan. Bulletin of National Museum of

Natural Science, 3 39138

Greene A. 1991. DolichovespuLa and Vespula. In: Ross K G, Matthews R W. op. cit. 263~308

A New Species of the Genus Vespula

( Hymenoptera Vespidae ) from Nujiang

of Yunnan Province

DONG Da-zhi WANG Yun-zhen HE Yuan-hui WANG Rui-wu

( Kunming Institute of Zoology, Academia Sinica. Kunming , Yunnan 650223 , China)

Abstract A new species of the genus Vespula is described in this paper; Vespula

nujiangensis sp. nov. The type specimen is deposited in Kunming Institute of Zoology,

Academia Sinica.

Vespula nujiangensis Dong et Wang, sp. nov. (Figs. 16 )

The new species is allied to Vespula minuta arisana ( Sonan ) , 1929 but differs

from it in a body length of about 15mm; slypes with a median longitudinal brownish

mark; head wider than thorax, ODD 0. 3 times as long as lOD, OCD 1. 2 times as long

as OOD; mesoscutum wholly black; metabasitarsus 5. 8 times as long as the 2nd tarsus;

abdominal segments 26 brown , with blackish transverse band on the base.

Length of body about 15mm.

Holotype Nujiang Liuku, Yunnan, Alt. 1100m. 25°58' N. 98°65' E. Septem-

ber 5 1996, Coll. Dong Dazhi.

Keywords Hymenoptera, Vespidae, Vespula , New species, Nujiang
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(

( 650223)

(Vespula) C/espula gan-

gshanensis sp. nov. ) . .
2002

Vt^s/^i^Z" gongshanensis Dong ( 15)

1 1

1 1 2

3
'

1

1

1 4 1

1 1 5

1 6

1

1)

OOD IOD

2

OCD 0()D 0.5 3) 12

1 2 3

3

1

2)

1
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1 1

1 1

2.5 3 1 2 3

1 2 3. 3 5)

4) 1 0.3 2

2

0.5

35 6

22mmo

15 Vi?5/)jiZa gongshanensis sp. nov. )

1:. ; 2: ; 3: ; 4:, 5:

1,2,

2

1 35
1 6 1

13 7

16mm
14
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16mm, 385

386 200 2 . 11.1 2950m 27
°

47' 98° 30'

57 10003000

rufa rufa (Linnaeus)]

22mm OOD

IOD 2 OCD OOD 0.5 1 2 3. 3

1

. 1985. . 31 ). . 3346. 1986. . 201206

Akre R D, Greene A, MacMonald J F ct al. 1980. The yellow jackets of American north of Mexico USDA Agricul-

ture Handook. 102 552

Archer M E. 1981. The Euro-Asia species of the Vespula rufa group ( Hymenoptera, Vespidae) with descriptions of

two new species and one new subspecies. Kontyu, 49 5464

Archer M E. 1982. A revision of the subgenus Rugovespula nov. of the genus Vespula ( Hymenoptera, Vespidae).

Kontyu, 50 216~269

Christopher K Starr. 1992. The social wasps (Hymenoptera: Vespidae) of Taiwan. Bulletin of National Museum of

Natural Science, 3 39—138

Greene A. 1991. DolichovespuLa and Vespula. In: Ross K G Matthews R W. op. cit. 263~308

A New Species of the Genus Vespula

( Hymenoptera : Vespidae ) from Gongshan

Yunnan , China

DONG Da-zhi LIANG Xing-cai WANG Yun-zhen HE Yuan-hui

(Kunming Institute of Zoology, Academia Sinica, Kunming Yunnan 650223 , China)

Abstract A new species of the genus Vespula of Gongshan, Yunnan, Vespula

gongshanensis sp. nov. is described in this paper. Its types specimens are deposited in

Kunming Institute of Zoology , Academia Sinica.

Vespula gongshanensis Dong, sp. nov, (Figs. 1~5)

This species resembles Vespula rufa ( Linnaeus) , 1758 but can be easily separated

on the basis of following characters: Length of body about 22mm; scape of antenna

brownish-red Clypeus wider than high; occiput strongly cocave medically; OOD 2 times
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as long as lOD, OCD 0. 5 times as long as 0D; hind legs 1st tarsus 3. 3 times as long

as 2nd tarsus; front , vertex, temple wholly yellow; mesoscutum with "U" shaped and

curve brown markes sutellum , metasutellum and propodeum black, and marks of abdo-

men etc.

Length of body about 22mm.

Holotype allotype ^ paratype 386 Gongshan, Yunnan. Alt. 2950m,

27°47'N 98°30 'E October 1 2002, Coll. Dong Dazhi and Liang Xingcai.

Key words Hymenoptera, Vespidae, Vespula , New species, Gongshan, Yunnan
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*

( 45t

( 200025)

4 !tet {Eosentomon rehaiense)

.

(£ . tengchongense) ^ L itS • megastigma ) irt (E. guyongense) „

IVVn 6/9. !feit !ItTt.
Q969. 11^1

A
0254-5853 (2000) 02-0149-06

40 ^^
ivvn 6 /9 ^

IVVn 6/10 {Eosejitomon belli) (Yin 1982)

$^1 (E. dian) (Yin. Xie, Imadate 1995) 4^ :

(E. rehaiense) , $^^ (E. tengchongense) ^ L (E. megastigma)

(E. guyongense) IVVn 6/9

1 ^ftf^^f^Tt Eosentomon rehaiense sp. nov . ( 1: AE)
886|^m 87/^m 91/^m 10;^m = 8.6

74^m, 18/im = 4.1; = 0.9 t-l

=

0.9; t-2 t-3 a C b a C d

e g f-
1 f-2 a' b'-

2

b'-l b'-2
C' 36/^m ll^im; 44pm

12;im 9/im 1

1 Eosentomon rehaiense sp. nov.

I II III I 11-111 IV V VI VII VIII IXX XI XII

4 6/16 6/16 4/10 10/16 10/16 8/16 6/16 4/16 6/9 8 8 9

62/6 62/6 64/8 4/3 6/3 6/9 6/9 6/9 6/9 0/7 8 12

* 2000 21(2) 149 154
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1 rehaiense sp. nov. ) (AE) fe(£. tengchongense sp. nov. )(FK)
A: B: ; C: S ; D: VVn E: F: G:

H: ; I vvn ; J: K:

1 1996)

(E. rehaiense) V VII t_2

b (E. belli) (Yin 1982) £. dian){Ym, Xie

and Imadate 1995)

2 W<4^"Sfi7C Eosentomon tengchongense sp. nov, ( 1: FK)
710820/^m 93 l03)/^mX (7887)|Mm 9 l(Vm

=1011 7274;im 13 I7;zm =4.55.4

=

0.9 1.0 t-
1 =0.91.0 t-2 t-3

a C b d t-3 e g f-1 f-2
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a' t-2 b'-
2

b'-
1 c'

3641;im lOpm; 4551/^m ll|Ltm 9pm

2

2 Eosentomon tengchongense sp. nov,

I II III I nin IV V VI VII VTII IXX XI XII

4 6/16 6/16 4/10 10/16 10/16 6/16 6/16 4/16 6/9 8 8 9

62/6 62/6 64,/8 4/3 6/3 6/9 6/9 6/9 6/9 0/7 4 8 12

2 1996); 1
1996)

(E. tengchongense) V VII

C' (E. belli) (E. dian)

3 L K Eosewfomo" meg"a5g"ma sp . nov. ( 2: AE)
920/^m 113;um 97;im 16;^m =7. 3

85^m, 18;im = 4.7; = 1.0 t-
1

=

1.0; t-2 t-3 a C b d e g

f-
1 f-2 a' b'-2 b'-1 b'-2

C' 44pm 53/zm 14;im

12.4pm 3

3 L'S'^Tl Eosentomon megastigma sp. nov.

I II III I nni IV V VI VTI VIII IXX XI XII

6/16 6/18 4/10 10/16 10/16 4/16 4/16 2/16 6/9 8 8 9

62/6 62/6 64/8 4/3 6/3 6/9 6/9 6/9 6/9 0/7 8 12

1 1996)!1?^ (E. megastigma) t-3 d c'

VV^ ^ (E. belli) (£. di-

an)

4 'J;^1^$7C Eosentomon guyongense sp. nov. ( 2: FI)
645/ni 107)um 78/im 12/^m = 8.90

72/im, 19/im =3. 8; = 0.96 t-1

=
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2 L fct E. megastigma sp. nov. (AE)
E. guyongense sp. nov. (FI)

A: B: S ; C: ; D: VVn ; E:

F: ; G: H: vvn ; I

1.1; t-2 t-3 a C b d e

g H f-2 a' d b'-l b'-

2 C' 41|Ltm l(Vm; 52/^m llj^m,

l(Vm 4

4 '^^'^^Eosentomon guyongense sp. nov.

1 II III I 11-111 IV V VI VII VIII IXX XI XII

4 6/16 6/16 4/10 10/16 4/16 2/16 2/16 2/16 6/9 8 8 9

62/6 62/6 64/8 4/3 6/3 6/9 6/9 6/9 6/9 0/7 8 12

1 1996)
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i^f:. gioo"ge"5f C' IVVTI
li^E. ^>eZ/z !1^£. dian.^

. 19S2. 4^1 . 3(1): 1130
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*

Charles E. GRISWOLD^ 2 Gustavo HORMIGA^

(1 . 94118)

(2 . 650204)

(3 . 20052)

Pimoidae)

(Pimoa) "^ (Pimoalihengae) ( .
. . .

Q949

The Gaoligong Mountains extend north-south along the border between China and

Myanmar, dividing the watersheds of the Irrawaddy (Dulongjiang) and Salween ( N"u-

jiang) rivers. Because of its physical isolation and long standing political instability the

area is less disturbed than most other regions in Yunnan. Two nature reserves . the Nu-

jiang Nature Reserve and Gaoligong Mountains Nature Reserve, protect parts of the

range. Large tracts of old growth forest persist in the mountains. This area, part of the

' East Himalayan Region ' has been recognized as an area of biotic richness and endem-

ism (Myers 1988).

In October and November of 1998 the first Sino-American expedition to the Gaoli-

gong Mountains aimed to collect plants and animals endemic to the native mixed hard-

wood/conifer forests of these mountains. Among the material collected by authors Gris-

wold and Long and colleague David Kavanaugh were males and females of a new species

of pimoid spider. Pimoids live in the Himalayas, the Alps and Cantabrian Mountains

( northern Spain), and western North America. Twenty one species of pimoid were

known previously the discovery of this species brings the total to twenty two species.

Pimoa anatolica Hormiga has been previously described from Tsuyung() Yun-

nan, a locality close to the capital of Yunnan ( Hormiga 1994). Discovery of a second

Pimoa species in Yunnan from the far eastern Himalayas underscores the potential rich-

ness of the Himalayas in new Pimoidae as suggested by Hormiga ( 1994 19). In the

structure of male and female genitalia Pimoa liherigae new species is most similar to the

* 1999 XI): 91~9S,
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India-Nepal Himalayan species Pimoa crispa (Page) , P. gandhii Hormiga and P. in-

discreta Hormiga, rather thxin to P. anatolica , highlighting the Himalayan character of

the Gaoligong Mountains biota.

Females of Pimoa lihengae new species were collected from sheet webs woven be-

tween large boulders along a large, fast moving stream in good, mixed hardwood forest.

Some of these webs were more than 45cm across the exposed edge. Spiders hung be-

neath the sheets: during the night they ventured to near the outer edge of the web but

during the day remained under that part of the web hidden within dark recesses between

boulders. Males were found through general collecting by beating or hand picking from

the vegetation.

This is Scientific Contribution from the California Academy of Sciences ( CaAS)

Center for Biodiversty Research and Information(CBRI).

1 Materials and Methods

Prior to examination with a Hitachi S-520 Scanning Electron Microscope all struc-

tures were critical point dried. Vulvae were cleaned by exposure to trypsin, bleached in

Chloral Bleach, stained with Chlorazol Black, and mounted in Hoyer's Medium for ex-

amination and photography. Examination was via Olympus SZH and Leitz Ortholux II

microscopes. Small structures were examined in temporary mounts as described in Cod-

dington (1983).

The description and conventions follow Hormiga ( 1994). Abbreviations are listed

in Table 1. Figures in this paper are listed as* Plates all those from other papers as

'Plates'. All measurements are in mm. The position of the metatarsal trichobothrium I

is expressed as in Millidge (1980 105) the ratio of the distance from the base of the

metatarsus to the trichobothrial base divided by the length of the metatarsus. Specimens

measured were chosen to encompass largest and smallest individuals.

2 Taxonomy

Pimoidae Wunderlich

Pimoidae Wunderlich 1986 119.

Pimoidae, Hormiga 1993, 1994. Platnick 1993 339; 1997 311.

Diagnosis. Pimoidae is the sister group of Linyphiidae and shares with that family

the synapomorphies of stridulatory striae on the ectal side of the chelicerate, autospasy

of the legs at the patella-tibia junction, and a sticky silk sheet web. Pimoids may be dis-

tinguished from linyphiids by having the paracymbium continuous with the base of the

cymbium (Plate 111:8 V 17) , having a retrolateral pimoidcymbial sclerite (PCS: Plate

111:10, V:15) and denticulate process (CDP: PI ate 111:8 V:15 17) on the cymbium,

and lacking an embolic division of the palpal bulb.

Pimoidae) Linyphiidae)
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Plate III: 8, V 17),

Plate m: 10 V 15) Plate III: 8 V 15 17)

Pimoa Chamberlin and Ivie

MeteUa Page 1931 195197 1946 387. Roewer 1942 920. Bonnet 1957 2820.

[Preoccupied by Metella Muller 1839].

Pimoa Chamberlin and Ivie 1943 9 10. Brignoli 1983 231. Crawford 1988 23.

Roth 1988 45. Platnick 1989 275 1993 339; 1997: 311. Hormiga 1993 534

1994 19.

Louisfagea Brignoli 1971 161 163. Ribera 1980 226. Platnick 1989

259. Hormiga 1993 534 ( regarded as junior synonym of Pimoa).

Pimoa lihengae , new species, Plates IV
Types. Male holotype and paratype from native forest at Nankang pass over

Gaoligong Mountains at 2100 m, 24° 50 N 98° 47 E 36km from Bawan Township,

Baoshan Prefecture. Yunnan China, collected 4 7 November 1998 by C. Griswold, D.

Kavanaugh, and C. -L. Long. Holotype male deposited in Biology Department. Hunan

Normal University, Changsha, China, paratype male in CaAS.

Etymology. It is our pleasure to name this species in honor of Professor Li Heng,

leader of the first Sino-American expedition to the Gaoligong Mountains.

Diagnosis. The male palp is most like that of P. crispaiFage) ( Hormiga 1994) in

having a hook-shaped pimoid cymbial sclerite (PCS) and a large, blunt cymbial denticu-

late process (CDP) with many conspicuous denticles ( Plate V 15 , 17) but differs from

this species in having the E longer than the PEP (Plate V: 15), having the pedipalpal

tibia no longer than wide (Plate V 1517) and having the MA ( media apophysis)

more slender (Plate III 9 , V 17). The female genitalia are most like those of P. gan-

dhii Hormiga (Hormiga, 1994) and P. indiscreta Hormiga (Hormiga. 1994) in having

the copulatory ducts (CD) contiguous or fused along the midline: P. lihengae differs

from these in having the spermathecae (S) inconspicuous, only slightly raised (Plate V
21 22) , the CD narrowly contiguous both distal and proximad of the S ( Plate V 20

,

21) and the CD (Plate V 21 ) more strongly curved than in P. gandhii and less curved

than in P. indiscreta.

P//"o" cn./)" (Hormiga, 1994, Plate 233, 234)

Plate V 15),

(Plate V 15 17) Plate III 9 V 17) P.

gandhii Hormiga ( Hormiga 1994) P. indiscreta Hormiga ( Hormiga 1994)

Plate V 20 21)

Plate 20, 21),

• 639 •



p. graruMn p. indiscreta ,

Pimoa cn'i/Ja (Hormiga, 1994, ) P. gandhii Hormiga ( Hormiga, 1994) P. in-

discreta Hormiga (Hormiga, 1994) P. grandhii; P. indiscreta.

Note. Males of the new species P. lihengae key out to male couplet 9 in Hormiga

(1994) they can be distinguished from P. nematoides Hormiga by having the CDP

blunt Plate V 16) and lacking thick spines on the proximal third of femur I from P.

sinuosa Hormiga by not having the CDP curved toward the PCS, and from both of these

species by having more than 15 conspicuous denticles on the CDP (Plate V 15). Fe-

males key out to female couplet 6 in Hormiga (1994) having the apex of the epigynum

rounded (Plate 111:4 6 ,V 18). They can be distinguished from P. hespera (Gertsch

and Ivie) and P. morw Hormiga by having the CD length greater than the spermathecal

width (Plate V 20, 21) and from P. haden Chamberlin and Ivie and P. jellisoni

(Gertsch and Ivie) by having the ventral plate of the epigynum (VP) oval and taper ing

distally rather than keyhole-shaped (Plate III 6, V:21).

Male, (holotype). Total length 6. 67. Cephalothorax 3. 13 long, 2. 58 wide, 1. 03

high; carapace yellow-brown, dusky on ocular area, pars cephalica with dark longitudi-

nal band extending between PER and thoracic fovea, narrowest posteriorly; clypeus and

lateral margins of pars thoracica mottled dusky gray. Sternum 1. 93 long, 1. 64 wide;

sternum, labium and coxae yellow-brown, sternum dusky gray at sides, palpal coxae

with transverse dusky mottling, leg coxae with dusky mottling spreading broadly on an-

terodistal surface and forming narrow proximal band. Abdomen 3. 93 long, 2. 58 wide,

2. 58 high; dark gray except paler around pedicle, dorsum with four transverse light

marks , anterior two and fourth paired, third entire across abdomen , venter with paired

longitudinal light marks. AME diameter 0. 13. PME 1. 25, PLE 1. 50 ALE 1. 62 times

one AME diameter. AME separation 0. 46 times their diameter, PME separation 0. 80

times their diameter. PME-PLE separation 0. 90 times one PME diameter, AME-ALE
separation 0. 46 times one ALE diameter. Clypeus height 2. 87 times one AME diame-

ter. Chelicerae with 2 prolateral teeth and three minute retrolateral denticles. Cheliceral

stridulating files conspicuous. Legs orange-brown , femora III and IV with basal, medi-

an and distal dark annuli. Leg measurements (Femur + Patella + Tibia + Metatarsus

+ Tarsus= [ Total]):!: 7. 33 + 1. 13 + 7. 80 + 7. 27 + 2. 53= [26. 06] II 7. 13 +
1. 07 + 7. 00 + 6. 93 + 2. 13= [24. 26] III: 4. 53 + 0. 80 + 3. 60 + 4. 00 + 1. 47=

[14. 40];IV: 6. 07 + 1. 00 + (missing) + ( missing) + (missing) = [] Palp: 1. 07

+ 0. 36 + 0. 43 + (absent) + 0. 87= [2. 73]. Legs (of paratype) 1423 . Femur 1 2. 27

times length of cephalothorax. Legs covered with short setae. Metatarsus I trichoboth

-

rium 0. 86. Palpus as in Plates II 3 III: 710 V 1517; tibia as wide as long, with

3 retrolateral and 2 prolateral trichobothria; cymbium with PC hook-shaped , CDP with

more than 15 cuspules, PCS spindle-shaped, with fine transverse striae; bulb with PEP

simple, shorter than filiform E C broad , covered with filiform processes , largely hiding

• 640 •



threadlike MA .

Female, (from ESE of Pianma), Total length 7. 58. Cephalothorax 3. 06 long, 2. 42

wide, 0. 87 high; markings as in male. Sternum 1. 61 long, 1. 45 wide; sternum, labium

and coxae yellow-brown, unmarked. Abdomen 4. 52 long, 3. 42 wide, 3. 55 high; mark-

ings as in male except dorsum with three pairs of procured, transverse light marks

(Plate : 1). AME diameter 0. 19. PME 0. 92, PLE 1. 00 and ALE 1. 00 times one AME
diameter. AME separation 0. 50 times their diameter, PME separation 0. 91 times their

diameter. PME-PLE separation 1. 09 times one PME diameter, AME-ALE separation

0. 58 times one ALE diameter. Clypeus height 1. 67 times one AME diameter, Cheli-

cerae with three large prolateral and three small retrolateral teeth. Cheliceral stridula-

ting files inconspicuous. Legs orange-brown, femora and tibae with basal, median and

distal dark annuli (Plate I 2). Leg measurements (Femur + Patella + Tibia + Meta-

tarsus + Tarsus= [Total]): I: 5. 53 + 1. 07 + 5. 53 + 5. 07 + 2. 40 = [19. 60] ; II:

4. 67 + 1.07 + 4. 07 + 4. 27 + 2. 00= [16. 08] III: 3. 33 + 0. 93 + 2. 67 + 2. 87 +
1. 40= [11. 20] IV 4. 60 + 1. 00 + 4.00 + 3. 80 + 3. 07 = [16. 47] ; Palp: 1.07 +
0. 37 + 0. 43 + (absent) + 1. 40 = [3. 27]. Legs 4123. Femur I 1. 74 times length of

cephalothorax. Leg setation as in male. Metatarsus I trichobothrium 0. 86. Spinnerets as

in Plates IV 11 ~ 14 PMS and PLS lacking AC spigots. Epigynum as in Plates II

46 V 18, 19 longer than wide, tapering to rounded tip; DP gradually narrowed

distally. Vulva as in Plates V 22 22 S inconspicuous, only slightly raised, CD

strongly curved and narrowly contiguous both distad and proximad of the S.

VARIATION. -Male cephalothorax (N=2) ranges in length from 2. 61 to 3. 13 fe

male ( N = 10 ) from 2. 58 to 3. 68. he abdominal dorsum may have one or two tran

sverse, procurved light bands, and these bands may be divided (Plate 1) or meet in the

middle.

Additional materia! examined. CHINA: Yunnan: Nujiang Prefecture: Lushui Coun-

ty, native forest at 9. 5 road km ESE Pianma, 25°59'N 98°40'E elev. 2500m, 15

18. X. 1998 C. Griswold, D. Kavanaugh, C. L. Long Baoshan Prefecture: Bawan

Township, pass over Gaoligong Mountains at 2100m, Nankang, 36 air km SE Teng-

chong, 24°50'N, 98°47'E native forest, 47. XI. 1998 C. Griswold, D. Kavanaugh,

C. L. Long, 17 females, 9 in Biology Department, Hunan Normal University, Chang-

sha, China, 8 in CaAS.

Distribution. Known from native forest in the Gaoligong Mountains between 2000

and 2500m and from 26°N to 24°50'N.
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List of Anatomical Abbreviations Used in the Text and Plates

AC aciniform gland spigot FL flagelliform gland spigot

AG aggregate gland spigot(s) MAP major ampuUate gland spigot

ALE anterior lateral eyes mAP minor ampullate gland spigot

AME anterior median eyes PC paracymbium

C conductor PCS pimoid cymbial sclerite

CD copulatory duct PEP pimoid embolic-tegular process

CDP cymbial denticulate process PER posterior eye row

CO copulatory opening PI piriform gland spigot(s)

CY cylindrical gland spigot(s) PLE posterior lateral eyes

DP dorsal plate of the epigynum PME posterior median eyes

E embolus S spermatheca

FD fertilization duct VP ventral plate of the epigynum
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A New Spider of the Genus Pimoa from Gaoligong

Mountains Yunnan China (Araneae,

Araneoidea , Pimoidae

)

Charles E. GRISWOLD^ LONG Chun-lin' Gustavo HORMIGA'

(1 California Academy of Sciences, San Francisco, California 94118)

(2 Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)

(3 Department of Biological Sciences, George Washington University, Washington, DC 20052)

Abstract A new pimoid spider, Pimoa lihengae is described from the montane

forests in the Gaoligong Mountains of western Yunnan Province, China. The structure

of male and female genitalia suggests that this species is closely related to Pimoa from

the Himalayas of India and Nepal

Keywords Pimoa lihengae New species, Pimoidae, Gaoligong Mountains

• 643



*

(

(

PaZafo/w^^ZZa) 3 R Za_rK^z>zm

sp. nov. ) , IS 5oW<:!'5" group ) § (P. polyspina sp. nov. )

( remota- group) (P. medimina sp. nov. ) ( brevifroatata- group )

,

1985 10 3200m)

(Palaeopsylla) (Wagner 1903)

$ Palaeopsylla laxidigita sp. nov.

fi?

I 5on'"5-group) (R osetica) doff 1953) (
7

3. 03. 6

12)^ 1 2 1 3

3 3 2 2 (3) 5

4/5

1 5 11^18 16

46 2 56 (7)

30 51

5!It 1 1 2 1 6

* 1989 14(1) 106 113

644 •



15 ^tH'fi'S»0f# PalaeopsyUa Laxidigita sp. nov,

1: . 2: fl5 3: 4:

5: 7

7 2 2 3

17 2 16 47 69 57
2724 02 3 3) 8

45

9

1 67 4 2 (1)

3 45) 7 2 89 45

8

34 56 45 1

2

2 2 iSorex cylindricauda) , 1

I iSorex caudatus), 1 (Sorex emeus), 1. 6 2. 1mm;

1. 8~2. 2mm

645 •



2, Palaeopsylla polyspina sp. nov.

fl? 2 1

11? re>moto-group)

(P. longidigita Chen, Wei et Li)

fi? 1 2 9

1 2225

7

67) 11? 3

45 3 2 2
5 2/3

1 5 1.5 1.7

W 16 67
2 4

25 5 5 1 2

1

1 6 7 2

3

14
17 2 57 1 15 45 (7)

36 24 2 (2) 27 1

3

8) 8 45

9 910 2 8 9)

7 7 1 5 3 8

1 6 8 5

3. 74.5 1 12

3 2 /V"5z7Z"6 gra-

cilis; 1 $ 1. 72. 1mm; 2. lmm

S PalaeopsyUa medimina sp. nov.

4 II

• 646 •



69 PalaeopsylLa polyspina sp. nov.

6: , 7: ;8: ,; 9:

( brevifrontata-gro— ( P. brevifrontata Chang)

(Wu and Liu 1984) P. anserocepsoides Chang, Wu et Liu 1984)

(
11? 2 2 9

7(
10) ^^1 2

3 3 3.34.1

3 2 2 45 4/5

1 5 11^ 18 (19)

56
2025 5 1

2 1 1 6 7

2 3 4

17 2 7

1 15 67 58 36 25 01
68 510 (2) 57 25 27 1

• 647 •



3

11) 8 68^
9

7 9 2

11 1213) 7 56 416

i 8 34 56 8

57 9
34

4

1013 , palaeopsylla medimina sp. nov.

10: ; 11:

I

2
:

I

3 :
7 '

^ 10 18 1 1

(Scaptonyx fusicaudatus) , 11 1
(Eothe nys eli

1 Oc/K;""a sp. L82. 3mm; 1.92. 3mm

Wagner 1903 § 40

17
Smit

(I960) 4 wz"or-group)

(klebsiana-group)

.

1979) 1984)

• 648 •

L



(P. obtuspina Chen, Wei, Li 1979)

c>6£M5/>z>2"-group) 6

(1986)

S
3 Smit (1960) Hopkins. Rothschild (1966)

(1984) 1986)

fi? 3

9

8 8

3 fl?

9

8

8

.
9

9

6

11?

S

. 1979. .
22(3): 349354

. 1986. . . 546573
^. 1984. Hystrichopsyllidae )

. 9(3): 301308

Hopkins, Rothschild M. 1966. An Illustrated Catalogue of the British Museum, IV 152207

Lewis R E. 1973. New species of Palaeopsylla Wagner, 1903 from Nepal, with a discussion of the remota species

group (Siphonaptera: Hystrichopsyllidae). J Parasit. 59 187197

Smit F G M. 1960. Notes on Palaeopsylla, a genus of Siphonaptera. Bull Br Mus Nat Hist (Ent. ) 9 369~386

• 649 •



Three New Species of the Genus Palaeopsylla

from Gaoligong Mountains Yunnan Province

( Siphonaptera Hystrichopsyllidae

)

XIE Bao-qi GONG Zhen-da

( Research Institute of Epidemic Diseases of Yunnan Province)

This paper describes three new species of Palaeopsylla Wagner , 1903 collected

in October, 1985 from Gaoligong Mountains ( about 3200m ) , Gongshan County,

north-western, Yunnan province. All the type specimens are deposited in the Research

Institute of Epidemic Diseases of Yunnan Province

Palaeopsylla laxidigita sp. nov. (Figs. 1 5)

This new species is similar to P. osetica loff , 1953 (only the female was known)

of the soricis-group , but differs from the latter and other members of this genus by the

following characters: 1) in female, the posterior margin of st. VII with a triangar si-

nus, its upper lobe is broad and truncate, and the lower lobe is rounder 2) in male,

the movable process of clasper is broader, only about 3. 03. 6 times as long as widest

at the apex part (hence the new species is named).

Holotype ^ allotype paratypes 2 ^ ^ , 2 off Sorex cylindricauda

1 off Sorex eraneus. Body length: ^ 1. 62. 1mm; 1. 8 2. 2mm.

Palaeopsylla polyspina sp. nov. (Figs. 69)
This species is related to P. longidigita Chen, Wei et Li, 1979 of the remota-

group, but differs from the latter and other members of this genus by the following

characters: the first spine of genal comb being rounded apically, instead of slightly

pointed; the dorsal margin of pronotum distinctly longer than its dorsal spine of pro-

notal comb; in male, the distal arm of st . IX narrowing gradually from base toward

apex, its dorsal margin with one row of 2225 small spiniform bristles (hence the new

species is named) the process of clasper wider than that of the latter species; in fe-

male, the posterior margin of st. VII oblique and straight, without posterior dorsal.

Holotype ^ allotype paratypes 3 ^ ^ , off Sorex caudatus other paratypes

2 off Nasillus gracilis 1 ^ , off Sorex eraneus. . Body length: ^ 1. 7 ~
2. 1mm; 2. 1mm.

Palaeopsylla medimina sp. nov. (Figs. 1013)
This new species resembles closely to P. brevifrontata Zhang, Wu et Liu, 1984

and P. anserocepsoides Zhang, Wu et Liu, 1984 (only the female were know) of brev-

ifrontata-group, but differs from the latter two species by the following characters:
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the incrassation of frons below tubercle is widened near the oral angle; the dorsal

and ventral margin of the second spine of genal almost parallel; in male, the posteri-

or arm of st. IX obviously longer, about as long as anterior arm, and narrowing gradu-

ally from the base toward the apex; in female, the posterior margin of st. VII with

two small sinus, its medial lobe triangular and distinctly protruding beyond dorsal and

ventral lobes ( hence the new species is named).

Holotype ^ allotype paratypes 10 ^ ^ , 18 off Nasiffus gracilis

other paratypes 1 ^ , 1 off Seaptonyx fusicaudatus 1 ^ , 1 off Sorex cylindri-

cauda 1 off Eothenomys eleusis 1 off Ochotona sp. Body length; ^ 1. 8

2. 3mm; 1. 9~2. 3mm.

The paper is concluded with a discussion on the problem of the three new species

assigned to the species-group. The authors consider that P. laxidigita sp. nov. P.

polyspina sp. nov. and P. medimina sp. nov. should orderly assigned to soricis-

group remota-gxou^ and brevifrontata-group , though of which two species showed cer-

tain differs from the descriptions in the pass.

Key words Siphonaptera, Hystrichopsyllidae , Palaeopsylla, New species

• 651



*

(
(

(Liuopsylla) ' L. clavula sp.

nov. ) (L cornea) (Zhang. Wu W Liu 1985)

lj (Nasm"s gracillis).
(Liuopsylla Zhang Wu et Liu 1985)

(Anourosorejc squamipes)

5 LiuopsyLLa clavula sp. nov.

L. cornea) (
8 8(

©9

1)

li? 4 3 1 7

1 2 4 1 912
3 4 5 5 2/3

( 1 2) 1 6 16

67
5 6 3 3 3 1 30

1 79

* 1990 15(4) 500502

652 •



4 3

1 4 5 7 5 6

1 2 3 4

3 5 1 2

2 27
26 45 46 4 4 24 14

3

2( 35) 8 4) 8

6 7 3

1 7 5)

9

1

9 L2 3

38

V *6)

16 L/"o/)s_y"rZcit;u/" sp. nov. ^
1: . 2: . 3: 8 4: 5: ,

6: .

• 653



2 (NasUlus gracilis), 1985 10 1530

26003200m) 2. 52. 6mm

9

3

. 1985. —— .
10 (1) 6771

A New Species of the Genus Liuopsylla from

Mt. Gaoligong China

( Siphonaptera Hystrichopsyllidae

)

XIE Bao-qi DUAN Xin-de

( Yunnan Institute of Epidemic Diseases)

Liuopsylla clavula sp. nov. (Figs, 16)
This new species in male is related to L. conica Zhang, Wu et Liu, 1985 but readily

separable from the latter by following important characters: the t. VIII with its length

slightly smaller than width of the median portion, instead distinctly larger; the apical

process of st. VIII clavated (hence the new species is named) , instead of cone-shaped (3)

the immovable process of clasper nearly eqilateral triangle, its antirior margin without

bristle; the movable process of clasper nearly upside-down boot-shaped , instead of ba-

nanashaped © the posterior margin of distal arm of st. IX with a ventral dilation dis-

tinctly and with a lot of bristles as well as small spiniforms.

Female unknown.

Holotype male, paratypes 2 males(body length 2. 5 2. 6mm) separately off Nasil-

lus gracilis , collected in 15~ 30, October, 1985 from Gaoligong Mountain (elevation a-

bout 2600~ 3200m) , Gongshan County, North-western region of Yunnan Province and

are deposited in the Research Institute of Epidemic Diseases of Yunnan Province.

Key words Siphonaptera , Hystrichopsyllidae , Liuopsylla , New species
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^
. 1979. . 1(2): 91102. 1986. . . 595620

Hopkins G H E Rothschild M. 1966. An illustrated Catalogue of the Rothschild Collection of Fleas in the British

Museum, 4: 521529 888901

A New Species of Ctenophthalmus from

Mt. Gaoligong, West Yunnan

( Siphomaptera : Hystrichopsyllidae

)

GONG Zheng-da HUANG Wen-li

(Research Institute of Epidemic Diseases of Yunnan Province, Xiaguan, 671000)

Ctenophthalmus (Sinoctenophthalmus) lushuiensis sp. nov.

The new species distinguished from other members of the subgenus except C. (S.

)

parens (Jordan 1932) and C. (S. ) dinorrnus (Jordan 1932) by the deeper concavity

of the apical margin of the movable process of male.

In male, it differs from parens and dinorrnus in the median of movable process narrower

( usually more than twice as long as its median width) the disto- lateral lobe of paramere narro-

wer and strongly convex ( usually more pointed) the distal arm of st. IX much less than half

length of proximal arm; in addition, also differs from the former species in the posterior apical

angle of movable process well developed, and its posterior margin not so convexity; differs

from the latter by the median dorsal expansion of paramere broader and shorter, and the apical

margin area of movable process strongly sclerotized

In female, it differs from the former species in the apical margin of st. VII with a

prominent rounded median lobe and below which the margin is more deeply sinuate;

differ from the latter in the t. VIII without distinct unciform sclerotization.

Holotype ^ allotype paratypes 44 ^ ^ , 33 ex Eothenomys cachinus

paratype 1 ^ ex Neotetracus sinensis cutting! , collected from Mt. Gaoligong (98°68 E.

Long. 26°0l' N. Lat. elevation 28003200m) Lushui County, Yunnan Province in

November and December, 1987 and April, 1988. Body lenght: ^ 1. 9 2. 4 mm;

2. 22. 8mm. all type specimens are kept in the Research Institute of Epidemic Disea-

ses of Yunnan Province,
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Shannon-Weiner index H=—tp, InP,

Pielou

(1949) H/lnS
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(43.13%), 13.72%); II

10 21.75%) S (20. 68%),

17.24%); in

21 45. 65%) 28.12%)

fi? 15.62%); IV 6 13.04%)

54.34%) fi? 23.91%)

12 2

44 95. 65%) 29 63.04%)

S 20003500m 2450

3100m m 25003000m 29503100m

n 20002500m 24502950m
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1. 82582

0. 67039

0. 75413

0. 79248

0. 85347

0. 68469

0. 7162

0. 81744
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1

1
3

2700m

2.3

3 2/3

5

i
27 24

14 1

3

(
1332

65 1.53 55. 38 43. 07

37 2. 70 2. 70 8. 11 24. 32 13.51 29. 73

26 3. 85 80. 77

17 5. 88 5. 88

12 25 8. 33 33. 33 25

134 0. 74 0. 74 1.47

39 5. 13

56 33. 92 1.79 1.79 17. 85 1.79 23. 21 10. 71 1. 79

47 21.28 10. 64 44. 64 19. 15 2. 13

39 71. 79 10. 26 17. 95

27 11. 11 14.81 70. 37 3. 70

12 83. 33

31 32. 26 3. 32 12. 90 9. 68 9. 68 19. 35

4 3. 32

7 14. 29 28. 57 50
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14 30.43%); 23 50%) 1 1986)

33
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. 1999. . 14(4):

486495. 1990. .

Ecological and Fauna of Fleas on

Mt. Gaoligong of Yunnan

GONG Zheng-da XIE Bao-qi LIN Jia-bing

(Institute of Epidemiology of Yunnan Province, Dali 671000)

Abstract During the years 1985 to 1991 we made investigations on the fauna and

ecology of fleas on Mt. Gaoligong. A total of 47 species which belong to 23 genera of 5

families were obtained.

According to the vegetation and elevation altitude above sea level , the Mt. Gaoli-

gong was divided into 5 (in eastern slope) and 4 (in western slope) vertical zones. A-

mong these zones, the highest number and diversity indexes of species of the fleas were

in III zones ( Cool-temperate coniferous and broadleaf mixed forest , 2500 3000m in

eastern slope and 2950~3100m in western slope) and the lowest in IV and V zones (al-

pine bush, that is 3100~3600m in western slope, and 35004000m in eastern slope).

On the other hand, the fleas fauna of Mt, Gaoligong shows a high degree of endemicity

(32 endemic species account to 70% of total species discovered).

Based on the distribution of the main Palaearctic and Oriental and endemic alpine

species, could be considered the typical species of Oriental region as main distribution

below the altitude of 2800m (in eastern slope) and 3000m (in western slope) the oppo-

sites be-long to Palaearctic; the zone in about 2800m ( Cool-temperate coniferous and

broadleaf mixed forest) was the division line between the two regions of Mt. Gaoligong.

Key words Fleas, Ecology and fauna, Mt. Gaoligong, Yunnan
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( 671000)

1987 (Hystrichopsylla)

(^Eothenomys cachinus)

14 HystrichopsyLUdH. )zii sp. nov.

1: 2: 3:; 4:

* 1992 35(2) 241243
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$ HystrichopsylLa (Hystroceras) zii

fi? 46 40 (H.

)

stenosterna (Liu, Wu et Chang 1974)

7. 3mm); E 40 1 7 3

4 7

8

14)

^ 46 78
3 3 34 58

1213 4 2/3

24
^^41 ( 43( fi?

1/2 1/2 3

3 17 E 40 4 5

2 3 5

17 3 27 24
9 12 4 4(3) 4

7

9 15 8 13

8 3 2

7.3rnm; 1987 12

98°68' 26°01' 3100m)

. 1979. . 1(2): 103106. 1984. .
(3) 301309

Hopkins G H E, Rothschild M. 1962. An illustrated catalogue of the Rothschild Collection of fleas (Siphonaptera) in

the British Museum. Vol. Ill, 43— 79

Jameson, Hsieh. 1967. Notes on the flea genus HystrichoptylLa (Siphonaptera) from Japan and Tai-wan. J Med Eat,

4(2) 8182
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A New Species of Hystrichopsylla from Mt.

Gaoligong Yunnan Province

( Siphonaptera : Hystrichopsyllidae

)

GONG Zhang-da

(Research Institute of Epidemic Diseases of Yunnan Province, Xiaguan 671000)

Hystrichopsylla (Hystroceras) zii sp. nov.

Only female is known.

This new species is allied to H. (H. ) stenosterna Liu, Wu et Chang 1974 but dif-

fers in the following diagnostic characters:© larger (7. 30mm long); the lateral bris-

tles of hind tibia more numerous, about 40 bristles; with 4 longer antepygidial bris-

tles on each side; bristles I-VII T only with 3 row; st. VII with less numerous

bristles than in stenosterna , its apical margin broadly, with a concavity; spiracle of t.

VIII exceptionally large, broom-form.

Holotype paratype ex nest of Eothenomys cachinus collected from Mt.

Gaoligong (98°68 E. Long. 26°01 N. Lat, elevation 3100m) , Lushui County, Yun-

nan Province in December , 1987. Body lenght: 7. 3mm. The type specimens are kept in

the Research Institute of Epidemic Diseases of Yunnan Province.
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( 671000)

1987 98°68' 26°

01', 3100m) OcAoto/M foerrsti osgoodi

1 ^ ) § (^Geusibia quadrata S (G. minutiprominula Zhang et

Liu, 1984) G. m. ningshanensis Zhsag et Liu, 1984) G.

digitiforma Gong et Lin, 1990) G. torosa Jordan, 1932)

9

1987 Ge-

nus Ge"5z m (Jordan 1932) 3

5 Geusibia quadrata sp. nov.

(G. minutiprominula) (Zhang and Liu

1984) G. m. ningshanensis (Zhang and Liu 1984) G.
digitiforma) (Gong and Lin 1990) G. torosa) (Jordan 1932),

9

"Y"

9 1/2

6 3

* 1992 17(3) 363365
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1~3 § Geusibia quadrata sp. nov.

1^ 2: 3: 8

4/5 3 23 5 8 30

22

6 4

3

3 3 1 55 15

11 2 3 4 4

17 27
14 2 2 2 2

8 7 3

5

8 "V"

5 14

3 11

2

6 30

9 1 3

1987 12 98°68'

26°01' 3100m) Oc/ioro7za /oerrsff

OSgood i

. 1990. . 18(1): 111114. 1986. . . . 754776
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. 1984. .
9(4): 402409

Smit F G A M. 1975. Siphonaptera collected by Dr. J. Martens in Nepal. Senckenbergiana Biol, 55 357398

A New Species of Geusibia from Mt.

Gaoligong Yunnan Province

( Siphonaptera : Leptopsyllidae

)

GONG Zheng-da

( Research Institute of Epidemic Diseases of Yunnan 671000)

Geusibia quadrata sp. nov.

This new species ( only male is known) is related to G. minutiprominula ( Zhang

and Liu 1984) [including G. m. ningshanensis (Zhang and Liu 1984)]; G. digiti

-

forma (Gong and Lin 1990) and G. torosa (Jordan 1932) but differs from the latter

three species by the following characters: the acetabular bristle placed distinctly below

the level of the long bristle of movable process; the postero-ventral projection of

clasper shorter and small (H) the postero-ventral angle of movable process conspicuous

by convex arid without sinus; the ventral dilation of distal arm of st. IX broader

,

square (hence the new flea is named) the ventral-apical angle of crochet is developed

and broader than that of minutiprominula ( including G. m. ningshanensis) and digiti-

forma. In addition, it differs from minutiprominula minutiprominula (including G. m.

ningshanensis) by the st. VIII without a Y-shaped internal scterotic strut borne in the

ctentral portion; it differs from digitiforma by the much shorter apodeme of t. IX (on-

ly about 1/2 as long as manubrium) , and fixed process with a conspicuous tooth-like

projection on the postero-margin of subapical part; it differs from torosa by the much

long and narrow fixed process of clasper.

Holotype ^ ex Ochotona fuerrsti osgoodi , collected from Mt. Gaoligong in (96°

68 E. Long. 26°01 N. Lat, elevation 3100m) , Lushui County, Yunnan Province in

December, 1987. Body lenght 3. 4mm. The type specimen is kept in the Research Insti-

tute of Epidemic Diseases of Yunnan Province.

Keywords Siphonaptera , Leptopsyllidae , Geusibia , New species

• 672 •



*

(
*

(

. .
(RowleyeUa arborea

Lewis 1971) 1985 10

"R. nujiangensis, Lin et Xie, sp. nov.

1987 11

R. arborea) i?. nujiangensis)

4 2 9

57
7

8

2/5 1/3

3

34 12
23

5 ^ 18 18(6) 16(1)

58 68
1 47

30 23
1217 27 6 2

3 0. 80. 9mm 5 5 1

3

14 57

* 1989 4(4): 3032
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14 1
2 4 1

26 7 1 2 1 3 7 2

36 2 3

1) 8 79
57 15 8 1

3

1 9 3)

2 1

57 2)

4)

5 6) 7 7

34 8

1 1 9 4

1.2 3. 2 2.73.7)
1 1 8 2

16 R gongsangensis sp. nov.

1: 2:; 3: 9 4: ; 5: 6: 7

6 6 D. pemyi

hcnvelli, 1987 11 14 98°50' 27°69'

2300m) 2. 1mm, 2. 32. 6mm
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. 1986. . . 9891226

Lewis R E. 1971. RowleyelLa arborea , a new genus or Squirrel flea from Nepal (Siphonaptera: Ceratophyllidae) . J

parastol, 57(6) 13491353

A New Species of the Genus Romleyella

from Yunnan , China

( Siphonaptera Ceratophyllidae )

GONG Zhen-da DUAN Xing-de

(Institute of Epidemic Diseases of Yunnan Province)

Rowleyella gongshanensis sp. nov.

This new species is allied to R. arborea ( Lewis 1971 ) and R, nujiangensis sp.

nov. but differs by the following diagnostic characters in male, the movable process

narrower than that of the alliced species; the spiniform setae on the post- and subposte-

rior margin 4 longer and 2 shorter; the distal arm of st. IX divided into broadly apical

and narrow basal portion by a broad , open sinus; the apical portion with a subspiniform

on the anterior margin, and the 57 slender long bristle on the postmargin; the api-

cal portion of crochet blunt. In female the stylet narrow, longer; the upper lobe of

apical margin of sternite VII convex; the dorsal margin of bulaga of spermatheca flatten

instead arched also differ from that in R. nujiangensis; the pre - ventral angle of terg-

uin VIII with a broad sinus not as that in R. arborea.

Holotype ^ allotype paratypes 6 6 ex D. pernyi hoivelli collected

from Mt. Gaoligong (98° 50' E. Long. ,
2769' N. Lat. elevation 2300m. ) Gongshan

County, Yunnan Province in November, 1987. Body lenght 2. 1mm; 2. 3

2. 6mm. All type specimens are kept in the Research Institute of Epidemic Diseases of

Yunnan Province,

Key words Rowleyella gongshanensis ,New species , Gongshan , Yunnan

I
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(

S (Cnztymus-

subgenus Augustus . Li, Hsieh et Liao 1980)

5 ilfft Cratynius {Augustus) Lui sp. nov.

Cratynius (Angustus) Yunnanus Li, Hsien et Liao 1980

2

9

2

6 4 35 45
3/5

56 3

68

a

34
5 2 1521

2 57 15
4524 2 12 02 4 24 2 01 0 27

25 3

8 3 1)

6 2 3

* 1998 3(4) 7881
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9 1 3) 2 12
4) 7

6 7 3 810 8

45 2. 8 2

6

17 OaOw"5(A« )Lui sp. nov.

1: 2: 3: 9 4: (5: 6: ;
7: 7

3 2 2. l2.6mm ^2.953.2mm
1987 11 12 1988 5

98°68' 26°01' 28002950m) NeoWracMS sfwemz's

cuttingi

-
3 (Hylomys suillus MuUer),

1983

H3;/wro»5 5"fMS (Blgth 1859),

1983)

1984) 1986) 1987 1988)

{Neotetracus sinemt,)

1965)

27°69' 2400m
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. 1980. . ' 5(2): 128129

. 1980. . 2(1): 4145

. 1986. . . . . 708712

A New Species of Cratynius from Mt.

Gaoligong , Yunnan Province

( Siphonaptea Leptopsyllidae

)

GONG Zheng-da LEI Ya-min

(Institute of Epidemic Diseases of Yunnan Province)

Abstract

Cratynius(Angustus)lAu sp. nov.

This new species is allied to Cratynius(Angustus)Yunnanus Li , Hsieh et Liao 1980

but differs in the following diagnostic characters: the clasper narrower (about 2 time

as long as wide) ,and longer than manubrium ©the movable process being widest at the

middle; the apex pontion of the distal arm of st. IX narrower, shouter and about half

length of basal portion; the apical portion of the crochet aedeagus broader than in the

allied species, and its posterior margin with 2 conspicuous external angle; in female;

the spermatheca with sharp demarcation between bulga and hilla, the bulga rounded and

wider than the hilla.

Holotype , allotype
,
paratypes 3 2 ex Neotetracus sinensis cuttingi

collected from Mt. Gaoligong(98°68'E. long. 26°01'N. Lat. , elevation 28002950m. )
Lushui County, Yunnan Province in November, 1987 and May, 1988. Body lenght: ^
2. 12. 6mm. 2. 95 3. 2mm. All type specimens are kept in Institute of Epidemic

Diseases of Yunnan Province.

Key words Flea New species Cratynius Mt. Gaoligong Yunnan
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• ( 671000)

19851991 .. 750 . 4 9 15 24

A draca) (24.03%). £. cachinus) (23.05%) (N. conifucia-

nus) (19.16%)

. .
R512. 34: R373. 3: Q959. 837

A

1988

8

19851991

1

27003200m)

40%

1985 1988 1991

442 9 15 20

* 1989 . 16(3): 2326
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1

1

/ /%

1. •t'^JEli. Apodemus draca 172 38. 9

2. tin. Niviventer confxcianus 41 9. 28

3. iV. brahma 10 2. 26

4. iV. eha 11 2. 49

5. N, excelsior 10 2. 26

6. f^MH. Eothenomys eleusis 37 8. 37

7.£^ cachinus 43 9. 73

8. E. miletus 4 0. 23

9. Drcmomys lokriah 4 0.91

10. D. pemyi 1 0. 23

11. Tamiops sminhoei 2 0. 45

12. Petanrista abiventor 7 1. 58

13. Soriculus macrurus 13 2. 94

14. Blarinella guadraticauda 3 0. 68

15. Soriculus caudatus 8 1. 81

16. Amntroso/Tjc sqtmmipesi 7 1. 58

17. ^t§"8^S| Nasillus gracilis 1 0. 23

18. Parascaptor leucurus 1 0. 23

19. iVeoeZracM"z"e"" 39 8. 82

20. Ochotona forresti 28 6. 33

442 100

12 7

1 38.91%); 9.73%)
(9.28%) 8.37%) (8. 82%),

2

1987

Shannon-Winner

H'=- P'lnP,

I. 17002450m); II.

24502950m); III. 29503100m) IV.
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31003500m)

308 79. 87%
17.85%; 2. 27%

n 14 I m 10 11 IV 6

2 3

11 III I

IV I 52.78%)
19.44%) 11 38.61%)

17.82^0 m
(38. 54%), 17.71%) 12.5%) IV

71.79%) 10. 26%)

2

IV III II I

298 483 509 542 1832

39 96 101 72 308

13. 09 19. 88 19. 84 13. 28 16. 81

Rodents 37 74 76 59 246 (79. 87%)

Insectivora 2 16 24 13 55 (17.85%)

Rabbits 2 1

cachinus 28 37 6 71

£. rnelanogaster 2 2

Apodemus draca 4 17 39 14 74

N. excelsior 1 12 4 17

N. eha 4 4 8

JV. brahma 1 2 3

Niviventer canfucianus 3 18 38 59

ntidus 5 5 10

M pahari 2 2

N. gracilis 1 5 7

8 It 3. guadraticauda 1 2 6 3 12

S. macrurus 3 5 1 9

S. caudatus 1 4 5/V. sinensis 6 7 2 15

A. squamipesi 4 2 6, T. belangeri 1 1

O. forresti 6 1 7
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3

S) /^') U)~i 10 1. 5516 0. 6925

~

n 14 2. 0409 0. 7733

m 11 1. 9119 0. 7973

TV 6 0. 9866 0. 5507

3

750

4 9 15 24

24502950m) 29503100m, 2700
3200m)

(24. 04%), 23.05%) 19% 16%)
34 1988

. 1989. . 24(1): 2832. 1992. . 7(4):

139401' ' . 1992. . 3(3):

173176

. 1990. 1990 250): 2426. 1989. . . 179213

The Vertical Distribution and Community Structure of

Small Mammal Hosts of RSSE Nature Foci in

Mt. Gaoligong, Yunnan

GONG Zheng-da DUAN Xing-de ZI Deng-yun et al.

(Yunnan Provincial Institute of Epidemic Disease Control and Research , Dali , Yunnan 671000 China)

Abstract The small mammal hosts for Russian spring-summer encephalitis

(RSSE) had been investigated in the RSSE nature foci in the Mt. Gaoligong of Lushui

• 682 •



County in Yunnan Province from 1985 to 1991. The 750 specimens were trapped, be-

longing to 24 species, 15 genera, 9 families, 4 orders, which the dominant species were

A. draca(2A. 03%). E. cachinus(23. 05%) and N. conifucianus (19. 16%). According

to the results of the vertical investigation, the small mammal density, the diversity and

evenness index were the higher of the wet evergreen broadleaf forest and the cool-tern-

perater coniferous and broadleaf forest. It was considered that A. draca , E. cachinus

and N. conifucianus as the hosts of RSSE play an important role in epidemiology.

Key words The RSSE nature foci, Small mammal host, Vertical distribution,

Community structure, Mt. Gaoligong , Yunnan
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( 671000)

14003500m

487 1561 5 12 31

31

R384.

4

98°15'

98°31' 27°15'28°15'

14003500m 1996 9 L0

1400m)

1990 1993 12

1

2500m 1400m) 2500m

18502200m) 2500m

20002400m) 2500m 33003500m

2

2.1

487 Logmorpha) Ro-

dentia) Insectivora) 8 16 21 487

1561 5 12 31 2500rn

2

(Laelaps echidninus) (Laelaps nuttalli) (
78. 04%), (Rattus nitidus) 2500m

(Mus pahari) (Oocidum attenuated

* 1998 13(3) 7477
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68. 63%), U elapsguizhouemis) 76. 15% 2500m

(Apodemus draca) (Sorex excelsus)

(Eothenomys mdanogaster) 64. 49%); <X"e-

laps chini) (Xoelaps fukienemis) 68.16%) 2500m

(Eothe ys eleusis) (Niviventer eha

(Nasillm gracilis) 84.16%)

66. 55%
19901993 12

12

Rottus flavipectus) (Ornithonyssus bacoti)

12( (<Apodemus cheurieri) <iEothenomys mile-

tus) (Mus caroli) {Loelaps jettmari) ^

(

Eulae-

laps shanghaiensis ) ( Haemogamasus olivi formis )

(Laelaps algericus)

.

12

2.2

31 1993)

I. Laelapidae (Beriesh 1892)( Laelaps (Koch 1836)

(1) cA/m' (Wang et Li 1965)

(2) WtW^ Laelaps clethrionomydis ( Lange 1955)

(3) Laelaps echidninus Berlese 1887

(4) Laelaps extrimi Zachvaikin 1948

(5) m^MW^ Laelaps fukienensis (Wang) 1965

(6) Laelaps guizhouensis Gu et Wang 1981

(7) Laetapshongaiensis Grcohovskaya et Nguen-Xuen-Xoe 1961

(8) Ladapsmittcilli Hirst 1915
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(9) Laelaps paucisetosa Gu et wang 1981

(10) Laelaps traubi Domrow 1962

(11) Laelaps turkestanicus Lange 1955

(12) Laela ps xingyiensis Gu et Wang 1981

(13) Laelaps jindongensis Tian 1990

( Androladaps Berlese 1903

(14) Androlaelaps singalaris Wang et Li 1965

( Dipolaelaps Zemskaya et Pionthovskaya 1960

(15) Dipolaelaps anourosores (Gu et Wang) 1981

( Hypedaelaps Zachvatkin 1948

(16) Hyperlaelaps microti (Ewing) 1933

( Hypuaspis Canestrini 1885

(17) Hypoaspis pavlovskii Bregetova 1956

( Ij
Hirstionyssus Fonseca 1948

(18) Hirstionyssus sunci Wang 1962

( Haemogamasus Berlese 1980

(19) Haemogamasus dauricus Bregetova 1950

(20) Haemogamasus gongshanensi s Tian et Gu 1989

(21) Haemogamasus oLiviformis Teng et Pan 1964

(22) Haemogamasus guadratus Teng et Pan 1964

(23) Haemogamasus quadrisetatus Vitzthum 1926

(24) Haemogama su s szechvuanensis Zhang 1964
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( Euladaps Berlese 1903

(25) Eulaelaps dremomydis Gu et Wang 1984

(26) Eulaelaps stabularis (Koch) 1836

(27) Eulaelaps substabdaris Yong et Gu 1986

II. Parasitidae Oudemans 1901

( Parasitus Latreille 1759

(28) Parasitus consanguineus Oudemans et Voigts 1904

III. Aceocejidae Baker et Wharton 1952

( ProctoZaeZa/)5 Berlese, 1923

(29) Proctolaelaps pygmaeus (MuUer) 1859

IV. Ascidae Voigts et Oudemans. 1905( ) Lasioseius Betlese 1916

(30) Lasioseius sp.

V. Macrochelidae Vitzthum 1903( Mocrocheles Latri 1829

(31) MacrocheLes sp.

I. Insectivora

~ Erinaceidae

(~•) Neotetracus

1. N. sinensis Trouessart 1909

Talpidae( Nasillus Thomas

2. N. gracilis Thomas 1911( Parascaptor Gill

3. P. leucurus (Blych 1850)

Soricidae

( Sorex Linnaeus

4. H) S. excelsus Allen 1923

5. S. bedfordiae Thomas 1911( Soriculus Blyth 1854



6. S. inacrutus (Hodgson) 1863

( Croc idura Wagier

7. C attenuata Milne Edwards 1872

() Anourosorex Milne-Edwards

•8. A squamipesi Milne-Edwards 1872

II. Rodentia

Petauristidae

(A) Petaurista Link 1795

9. P. aLbiventor (Gray) 1834

Sciurdae

( Dremomys Heude 1898

10. D. lokHah (Hodgson) 1836

Muridae

( Apodemm Kaup 1829

11. A. draca (Barrett-Ham-

ilton) 1900( Rattus Fischer 1803

12. i?. nitidus (Hodgson) 1845( Niviventer Marshall

13. N. confucianus (Milne-Edwards) 1871

14. N. andersoni (Thomas) 1911

15. N. eha (Wroughton) 1916( Mus Linnaeus 1758

16. M. pahari Thomas 1916

Cricetidae( Eothe nys Miller 1896

17. £. melanogaster (Milne-Edwards) 1871

18. E. eleusis (Thomas) 1911( Microtus Sehrank 1798

19. M. darkei Hinton 1923

III. Logomorpha

Ochotonidae( M.^JM Ochotona Link

20. a forresti Thomas

21. O. gaoligongensis Wang et Gong 1989

• 688 •



. 1993. ). . 1391. 1994. .
5(5): 340343 . 1989. . . 163214

Cuo X G. 1997. Spatial pattern analysis of iMelaps echidninus and Laelaps nuttalli using Iwao's method and a signif-

icance test of random deviation (Acari: Laelapidae). Systematic and Applied Acarology, 2: 8993

Fauna Investigation of Gamasid Mites from the Gaoligong

Mountains and the Dandanglika Mountains

GUO Xian-guo QIAN Ti-jun

( Laboratory of Vector and Pathogen, Dali Medical College, Dali , Yunnan ,671000

)

Abstract The Gaoligong Mountains and the Dandanglika Mountains on the both

sides of the Dulongjiang River in Western Yunnan were selected to investigate the fauna

of gamasid mites on small mammals. The altitude of investigated areas are from 1400m

to 3500m above the sea level. 487 small mammals were captured and identified to be 3

orders, 8 families, 16 genera and 21 species. From the body surface of all the captured

small mammals. 1 561 gamasid mites were collected and identified to be 5 families, 12

genera and 31 species, Rattus nitidus ,Mus pahari , Crocidura attenuata , Apodemus dra-

ca Sorex excelsus Eothenomys melanogaster Eothenomys eleusis Niviventer eha and

Nasillus gracilis are dominant species of small mammals in different altitude and habi-

tats. Laelaps echidninus , Laelaps guizhouensis , LaeLaps chini , Laelaps fukienesis and

Haemogamasus gongshanensis are dominant mite species. All the mites, together with

their small mammal hosts, are listed in detail.

Key words Gamasid mite, Fauna, Gaoligong Mountains, Dandanglika Mountains,

Yunnan
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2

2.1

487 Logo~

mnorpha) . Rodentia) Insectivora) 8 16 21

487 1561 5 12 31 31

7 50 7

(Laelaps guizhouensis ) (L. echidninus) > (L. nuttal-

Z0 X. fukienensis)

.

X. chini) , (Haenmogama-

SUS gongshanensis ) (Myperlaelapsmicn)ti

2.2

7 59.68%)

(34. 68%) 6 1.45%9.09%)
90.91%98.18%) 1 24

2 2

1 7

-

/% /%

364 352 13 3. 69 339 96. 31

232 229 18 7. 76 211 90. 95

70 69 3 4. 29 66 94. 29

178 174 5 2. 81 169 94. 94

275 274 4 1.45 270 98. 18

124 117 74 59. 68 43 34. 68

55 55 5 9. 09 50 90. 91

2

luielaps xingyiensis 31 31

L. paucisetosa 4 4

L. turkestanicus 41 41

traubi 3 3

L. clethrionomydis 15 14 1

L. jindongensis 20 20

L. extremi 3 3
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L. hongaiensis 1 1

Hypoaspis pavLovskii 8 8

AndroLaelaps singularis 2 2

Dipolaelaps anourosorex 22 20 2

Haemogamasus szechivanemis 6 6

H. oliviformis 9 9

H. quadrisetatus 6 6

quadrates 3 2 1

H. dauricus 23 15 8

Eulaelaps dremomydis 3 3

E. stabularis 4 4

£. substabularis 24 24

Hirstionyssus sunci 1 1

Parasitus consanguineas 1 1

4^ Proctolaelaps pygmaeus 12 12

Lasioseius sp. 11 11

Macrocheles sp. 1 1

2.3

31 12

3

3

/%

i 32 1 3. 13

364 7 5 3. 29

232 1 2 1. 29

70 1 1. 43

275 0. 36

178 4 2. 25

9

4 1

26 1 2 11. 54

124 7 5. 65

14 2 14. 29

2 1

231

.
3

1990
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. 1992. . 35(4): 405410. 1997. ). 22(4):356358. 1997. . . 22(4):359362. 1998. . 7(1):36. 1992. . .: . 127130

Guo X G. 1997. Spatial pattern analysis of Laelaps echidriitius and Laelaps nuttalli using Iwao's method and a signifi-

cance test of random deviation (Atari laelapidae ) Systematic and Applied Acarolotty, 2 8993

Guo X G. 1998. Host-specificity and host-selection of gamasid mites ( Acari Gamasina ) . Systematic and Applied Acarol-

ogy,3: 2934

Sex Ratio and Age Structure of Gamasid Mites

from Gaoligong Mountains and

Dandanglika Mountains

GUO Xian-guo QIAN Ti-jun

( Laboratory of Vector and Pathogen, Dali Medical College, Dali 671000)

Abstract Objective: To probe into the sex ratio and the age stricture of gamasid
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mites. Methods Stratified sampling method of field investigation and conventional iden-

tification were adopted. The species of gamasid mites with enough individuals in the

field collection were chosen as the main target in the study . Results 21 species of small

mammals with 487 individuals were captured in the field investigation. 31 species of ga-

masid mites with 1561 individuals were collected from the body surface of the small

mammal hosts. Of seven main species of the mites, the female ratios ( 90. 91% ~
98. 18% ) of six species were remarkably higher than the male ratios (1. 45%~9. 09% )

except Haemoganasus gongshanensis whose female ratio (34. 68% ) was lower than its

male ratio (59. 68% ). No larva was collected in all the species of the mites and few pre-

nymphs and postnymphs were found in the identification. Conclusion In most natural

populations of gamasid mites, the male individuals are usually much fewer than the fe-

male ones, which might be related to parthenogenesis.

Key words Acari, Gamasid mite, Sex ratio, Age structure
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m

a

2 mVm<l
mVml mVm=l

2.

2. 1

487

3

8 16 21 1561 5 12 31

9

5 9

5 1

1 9

/

Laela ps xingyiensis Mus pahari 25 32

L. guizhouensis Mms pahari 25 364

L. echidninus Rattus nitidus 46 232

L. nuttalli Rattus nitidus 46 65

fukienensis Niviventer eha 51 85

L, turkestanicus Niviventer eha 51 39

L. chini Eothenomys eleusis 115 183

Hyperlaelaps microti Eothenomys eleusis 115 36

Haemogamasus gongshanensis SI Nasillus gracilis 30 117

2.2

9 /m 1 (1.86
22.12),

2

2

9

m m ' m

1. 28 3. 21 2. 18

14. 56 196. 26 1.86

5. 04 74. 58 3. 74

1.41 5. 85 3. 23

<i 1. 67 20. 03 7. 58
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m cr m ' m

0. 76 11. 30 19. 25

1. 59 26.21 10. 74

0. 31 2. 34 22. 12

3. 90 57. 47 1. 87

3

9 9

9

. . 1998. . 13(3):7477. 19%. . 12(3): 1719. 1996. .

5

(4):47

Guo X G. 1997. Spatial pattern analysis of Laelaps echidninus and Ladaps nuttalli using Iwao's method and a signifi-

cance test of random deviationC Acari; Laelapidae). Systematic and Applied Acarology , 2 89~93

Guo X G. 1998. Host-specificity and host-selection of gamasid mitesC Acari Gamasina). Systematic and Applied Acarol-

ogy3:2934
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Research on Spatial Pattern of Gamasid Mites from

the Mountains of Gaol
i
gong and Dandanglika

GUO Xian-guo QIAN Ti-jun

( Laboratory of Vector and Pathogen, Dali Medical College, Dali 671000)

Abstract Objective: To study the spatial pattern of the gamasid mites, on the body-

surface of small mammal hosts. Methods The studied gamasid mites were conventional-

ly identified and classified and the small mammal hosts ectoparasitized by the mites were

regarded as sampling units. After adding up the individual distribution of different spe-

cies of the mites on each host sampling unit, patchness index was used to measure the

spatial patterns of various species of gamasid mites. Results 9 main species of gamasid

mites collected from the Mountains were chosen as the target mites in this paper. All

the involved mites on their correspondent small mammal hosts showed an aggregated

distribution pattern. Conclusion 9 species of gamasid mites involved have an aggregated

living habit or tendency when they parasitize their corresponding small mammal hosts as

ectoparasites.

Key words Acari, Gamasid mite, Spatial pattern , Gaoligong Mountains, Dandang-

lika Mountains , Yunnan
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*1

2 3

1

(1 650223)

(2 650204)

(3 650022)

28 3 6 11 11

37. 9% 5 17. 2%

2000m

.
Q 938. 1

1983

12 hm2 1700 347 117

844 58 81

31001880m)

2000m

( 1); 1500m 10

1210m

1999 XI): 7983
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1

An
+

/% ' ' ;Ml ^

/% TO

^
/(mg/kg) 1 (mg/kg)

1 on 1

1

11 vU 81. 246. 2 0. 6 8. 60 352. 5 1_

25602830 2. 08 85. 9 252. 3 8. 3 8. 93 296. 3 0.8 69. 2

18802200 1. 25 83. 2 680. 2 18. 7 16.82 438. 4 1. 2 126. 6

14001820 0. 76 44. 5 425. 3 15. 5 4. 16 142. 1 1.0 146. 5

10001210 0. 12 26. 6 335. 2 5. 7 1. 72 56. 5 2. 7 99. 1

* X 10.4 /g

1995

1

(020cm) 22

1985)

1973; 1979)

2

2.1

28 3 6 11

1987) 11 37. 9%;

5 17. 2% 3 3 10. 4%
4 2 6. 9%; 1

3.4%

Fungi Imperfecti 6. Didymopsis

7. Trichothecium

8. Sdenotila

9. Ch romosporium

10. Cephalosporium

11. Verticillium

Dematiaceae

12. Hormodendrum

I

Moniliales

Moniliaceae

1. Penicillium

2. Trichoderma

3. Paecilomyces

4. Coccospora

5. A?/)f7"g us
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13. Coniosporium 22. Mwcor

14. fVncom'a Ascomycetes

15. Hormiscium Eurotiales

16. Monotospom Cephalothecaceae

Tuberculariaceae 23. Cephalotheca

17. Fusarium Endomycetales

Mycelia Sterilia Endomycetaceae

Phycomycetes 24. Ere scus

18. Endogone 25. Endomycopsis

Cunninghamellaceae 26. As<:oc\y6e

19. Cunninghamella Ascoideaceae

Mortierellaceae 27. Ascoidea

20. Haplosporangium Sphaeriales

Mucoraceae Chaetomiaceae

21. Absidia 28. Chaetomium

2.2

2 2

5 9

;
;

34

2000m 1880
2200m 12 22. 7 25603100m

7.0 12.3 1000
1400m 6. 3 18. 3

1)

18802200m 10001210m 18. 7 X

10. 4 5. 7X10.4 3100m

0. 6 X 10. 4
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(Trichoderma)
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(Coccosporu)

(Hormodendrum)
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(Monotospora)

(Chaetomium)

<Ast)ergiUus

(Didymopsis)

(

Ch rornosporium )

(.Hormiscium)

(Fusarium)

C"mn>jg/ia?nd/a)

Hcjplosporangium)

Mwfor)

TrichotheciurrO

SeZ*>"W!'Za)

(

Cephalosporium )

Wrt;W,'"/«)

/Vruom'a)

A!m'£j^fa)

A.«w:y6e) 1

12

6 6 9 9 12 12 12 11 11 7 7 5

9 11 17 13 20 24 24 24 24 19 19 17

3100m 6. 49t:( 1985)
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2000m

1985)

1)

1500m 10

1210m

1000

1210m

825mm. 26. 6% J. 72^^ 56. 5mg/kg

3

1630m 50% 1400m 68.4% 1210m 73. 7%
1000m 88. 2%

2000m

. 1985. . 11(3):1417. 1985. . 11(11) :18 21. 1979. .:. 1987. .. . 351368. 1985. .. 1973. .:

Composition and Ecological Distribution of the Soil Fungi

in Gaoligong Mountains Nature Reserve

ZHANG Pingi DAO Zhi-ling? GUO Hui-jun^ LONG Bi-yun^

(1 Xishuangbanna Tropical Botanical Garden, The Chinese Academy of Sciences, Kunming 650223)

(2 Kunming Institute of Botany, The Chinese Academy of Sciences , Kunming 650204)

(3 Kunming Branch, The Chinese Academy of Sciences, Kunming 650022)

Abstract This paper reports the composition and ecological distribution of soil

fungi in the Gaoligong Mountains State Nature Reserve in Yunnan Province. Twenty-
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eight genera belonging to 3 classes, 6 orders, and 11 families are founded in the region.

The predominant families are Moniliaceae (11 genera, 37. 9% of the total genera) and

Dematiaceae (5 genera , 17. 2%). All the specimens are deposited in Microorganism E-

cology Laboratory of at the Xishuangbanna Tropical Botanical Garden, Chinese Acade-

my of Sciences, Kunming. The number of genera of the soil fungi is the highest in origi-

nal forests at elevation of about 2000m above sea level, lower in original forests at high

elevation, and the lowest in the secondary forests at low elevation. The pattern of fun-

gal quantity is similar to that of generic number.

Key words Gaoligong Mountains, Soil fungi, List, Ecological distribution
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1 2 3

1

(1 650223)

(2 650204)
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1500m
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1

1.1
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1995 89 020cm)
1

1

/m
T5'/

/(kg/m2)

A

/%
/% /(mg/kg)

1 2200 1. 61 106. 7 16. 59 537. 3

2 1990 1. 29 72. 4 19. 38 442. 8

3 1880 0. 85 70. 5 14. 48 335.0

4 1820 0. 78 55. 2 6. 79 189.0

5 1630 0. 57 31. 8 2. 54 113.0

6 1400 0. 92 46. 4 3. 14 124. 3

7 1400 56 30. 3 2. 11 84.

8 1380 60 28.2 4. 57 211. 2

9 1770 60 48. 9 6.01 256.6

10 1290 26. 5 1. 86 97. 3

11 1300 21. 2 1. 72 98.

1.2

1985)

1.3

1973) 1979)

1.4

Shannon-Wiener H') Simpson D)
(Pielou 1975)

H' =- 2 P. . InP, (1)

D=l_2 (2)

1) 2) P, f P,=rz,/iV ,

Z iV=

1996)
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1995);

1996)

2

2.1

2

(Cunninghamia lanceulata ) (Juglans regia)

(Castaneamcdlissima)

M)
(OM)

OM=0. 7664e ')"M R=0. 8757 "=10(

16. 82% (n= 3). 4. 16% (n=

3) 2. 11% 1.86% 1.72% 5. 29%

2 /g)
1 614. 7 11. 4 23. 2 649. 3

2 689.6 23. 7 112. 1 825. 4

3 464.2 20. 9 80. 9 566.

4 353.3 27. 2 79. 2

5 332. 7 12. 5 94. 5 439. 7

6 318.4 16. 8 41. 4 376. 6

7 245.8 16. 9 24. 6 287. 3

8 461.5 5. 8 128. 6 595. 9

9 366.8 8. 2 44. 6 419. 6

10 505.7 10. 1 87. 7 603. 5

11 146. 2 3. 5 21. 2 170. 9

l10mrn

1989)
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1)

5

1996)

56

1983)

2.2

3 Simpson

Shannon-Wiener

12 22. 7 9. 7 22.3

7.0 12. 3

5.0 14.

3

Simpson Shannon-Wiener

1 12 20 0. 890 2. 346

2 12 24 0. 726 1. 878

3 12 24 0. 726 1. 878

4 11 24 0. 722 1.820

5 11 24 0. 722 1. 820

6 7 19 0. 576 1. 302

8 25 0. 569 1. 334

8 7 12 0. 708 1. 589

9 7 12 0. 708 1. 589

10 7 13 0, 734 1. 631

11 14 0. 543 1. 222
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Shannon-Wiener Simpson

1)

(PenicUliunO (^Aspergillus) (Mucor) 3

40% 56.1% 64.0%

85.7%

22

J R. 1989. . .:. 1995. . 15(3) :268277. 1979. .:
M. 1983. . .:. 1996. . 16(5) :469475. 1996. . 15(3):6467. 1985. .:. 1973. .:

Influence of Land Use on Numbers and Diversity of

Soil Microorganisms in Gaoligong Mountains

ZHANG Ping' DAO Zhi-ling- GUO Hui-jun^ LONG Bi-yun'

( 1 Xishuangbanna Tropical Botanical Garden, The Chinese Academy of Sciences , Kunming 650223)

(2 Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)

(3 Kunming Branch , The Chinese Academy of Sciences , Kunming 650022)

Abstract In this paper microbial quantity, diversity, and generic distribution in

soils of different land uses in the Gaoligong Mountains are determined. The relationship
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between their distribution in soils of different land uses with human disturbance and en-

vironmental elements is also analyzed. The results indicate that the soil microbial quan-

tity and fungal diversity decreases from original forests, secondary forests to young

Cunninghamia lanceolata plantations. Cultivation is usually favorable to soil microbial

growth and reproduction. Both soil microbial quantity and fungal diversity are higher in

mature artificial plantations and upland fields; soil microbial quantity and fungal diversi-

ty are the highest in original forests and the lowest in degraded lands among all land use

types.

Key words Land use, Soil microbe, Quantity and diversity, Artificial disturb-

ance, Gaoligong Mountains
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1

2 3

(1 650223)

(2

(3

.
28 3 6 11 11

37.9%, 5 17.2%,

. .

1983

1.2 X10 5

hm2 1700 347 117 844 58

81

3500 L880m)

1500rn 10

1995

3

1

22

* 1998 17(2) 111113
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2

28 3 6 11

11 37. 9%; 5

17. 2% 3 3 10. 4%; 4

2 6. 9%; 1 3. 4>^

Fungi Imperfecti

Moniliales

Moniliaceae

1. Pcnicillium

2. Trichoderma

3. Pciecz'Zo/O^ces

4. Coccospora

5. AspergUlus

6. Didymopsis

7. Trichothscium

8. SelemotUa

9. Chromnosparium

10. Cephalosporium

11. Vertz'd 'tf^n

Deraatiaceae

12. Hormododendrum

13. Coniosporium

14. Periconia

15. Hormiscium

16. Monotospora

Tuberculariaceae

17. Fusarium

Mycelia Sterilla

Phycomycetes

@ Mucorales

Endogonaceae

18. End gone

Cumminghamellaceae

19. Cunninghamella

Mortierellaceae

20. Haplosporarjgiwn

Mucoraceae

21. A^c^fifz'a

22. Mucor

Ascomycetes

Eurotiales

Cephalothecaceae

23. Cephalotheca

Endomycetales

Endomycetaceae

24. Eremascus

25. Endomycopsis

26. Asa?o;6e

Ascoideaceas

27. Ason'cim

Sphaeriales

Chaetomiaceae

28. Chaetomium

. 1979. .. 1987. . . 351368
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. 1985. .. 1973. .

A Primary List of Soil Fungi from Gaoligong

Mountains Nature Reserve

ZHANG Pingi GUO Hui-jun' DAO Zhi-ling^

(1 Tropical Botanic Garden of Xishuangbanna , Chinese Academy of Science , Kunming 650223)

(2 Kunming Branch Chinese Academy of Science)

(3 Kunming Institute of Botany, Chinese Academy of Science )

Abstract This paper reports the soil fungi from national Gaoligong Mountains na-

ture reserve in Yunnan Province. All 28 genera are listed, they are belonging to 3 clas-

ses, 6 orders, 11 families. The predominant fungi are Moniliaceae belonging to 11 gene-

ra with a proportion of 37. 9% in all genera, and the second are 5 genera of Dematiaceae

with a proportion of 17. 2% in all genera.

Key words Gaoligong Mountains, Nature reserve, Soil fungi, List
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1 2 2

2

(1 650223)

(2 650204)

--
2000m

1

98°34'98°50'E 24°56'26°09'N)

1983

764m( 3100m(
12°C 2340m

1880m

2

2.1

760m 3100m

5

19

* 1999 10(1) 7478
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5°C 1 11

(

Castanea mollissima ) (Juglans regia ) (Zea

mays) 12° 30°

1

/m /cm / %
A.

' V K.^/ Ill / /%

12 1880 5--15 0. 85 95 4 70. 5

7 1990 10- 20 1. 29 100 8 72. 4

6 2200 8--20 1. 61 100 6 106. 7

13 2410 15'-30 1. 69 100 1020 104. 3

12 2560 15--25 2. 97 100 12 116.0

15 2830 10--20 1. 20 80 100 812 55. 9

14 3100 5'15 81.0

113 1820 5'15 0. 78 95 47 55. 2

4 1630 5'15 0. 57 85 1. 5 31.8

5 1400 5-15 0. 92 100 3 46.4

9 1210 5-'15 0. 24 020 01 27.9

10 1000 5--15 25.4

11 760 5--'15 0. 22 100 1 14. 6

1112 1880 5--15 0. 85 95 4 70. 5

1 ( 1810 8'20 1. 36 100 68 55. 2

3( 1820 8-'20 0. 78 95 47 55. 2

8( 1390 5-15 1. 65 95 23 42.

IV17 1400 (56 5-15 30. 3

16 1770 5-'15 48.9

18 ^^^^ 1380 5--15 28. 2

19 1290 5--15 26. 5

I. 11 ni IV

2.2

Martin)

Hutchinson)

N
C02
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3

3.1

3.1.1

2 2410
3100m),

82%99.3%)

2 S X10 4

/g)
/m

z% /% /%

X 104

/g

2 1880 464. 2 82. 20. 9 3. 7 80. 9 14. 3 566.0 2. 30

7 1990 689.6 83.5 23. 7 2. 9 112. 1 13. 6 825.4 0. 95

6 2200 614. 7 94.7 11.4 1.8 23. 2 3.6 649. 3 2. 89

13 2410 143. 2 88. 1 16.4 10. 1 2. 9 1.8 162.5 0. 21

226. 8 88. 7 15. 1 5. 9 13. 8 5. 4 255. 7 0. 32

15 2830 234. 94. 1.4 0. 6 13. 5 5.4 248.9 1.01

14 3100 244. 5 99. 3 0. 6 0. 2 1. 1 0. 5 246.2 0. 54

3 1820 353.3 76. 9 27.2 5.9 79.2 17.2 459.7 1.43

4 1630 332. 7 75. 7 12.5 2.8 94. 5 21.5 439. 7 1.98

5 1400 318.4 84.5 16.8 4.5 41. 4 11.0 376. 6 0. 66

9 1210 262.2 75.4 8. 9 2.6 76. 7 22. 1 374. 8 1.41

10 1000 219. 6 68. 1 2.6 0. 8 100. 4 31. 1 322. 6 1. 26

11 760 360. 8 57.8 25. 4 4. 1 237. 7 38. 1 623. 9 2.01

2( ) 1880 464. 2 81.6 23. 9 4.2 60. 9 14. 2 569.0 2. 3

1( 1810 493. 84. 1 28. 7 4. 9 64.8 11.0 586.5 7. 1

3( ) 1820 353. 3 77. 9 20. 9 4. 6 79. 2 17.5 453. 4 1.4

8( 1390 333. 8 87.6 15. 3 4.0 31. 9 8.4 381.0 2.3

17 1400 245.8 85.6 16. 9 5.9 24.6 8.6 287. 3 2. 2

16 1770 366. 8 87.4 8.2 2.0 44. 5 10. 6 419. 6 2.8

18 1380 416.5 77. 4 5.8 1.0 128.6 21.6 595. 5 2.8

19 1290 505. 7 83.8 10. 1 1. 7 87.7 14.5 603. 5 3.8
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3

/m
(mg/lOOg

/

/(coz^a

/g /h)

/(a^fxi/g

/h)

(
/(mg/g)

(XlO^ind*

/g

12 1880 41 77.8 1081. 51 330. 9 57. 1

7 1990 34 188. 5 1259. 403.8 81. 5

6 2200 25 84.2 992. 9 288. 2 68. 2

13 2410 13 70.2 872. 3 126. 5 13. 3

12 2560 9 45.2 568. 7 98. 5 18.4

15 2830 11 30. 1 525.5 195. 1 6.8

14 3100 6 32.3 477. 9 149. 3 14. 5

113 1820 9 54.5 696. 8 309. 4 49.6

1630 6 44. 9 516. 7 369. 2 57. 2

5 1400 33.4 557.6 179.6 52. 9

9 1210 16.4 268. 7 192. 5 24. 3

10 1000 11. 9 207. 7 145.8 10. 7

11 760 10. 9 183.2 492. 5 42.3

2( 1880 41 77.8 1083. 5 330. 9 57. 1

1( 1810 24 71. 7 855.9 414.7 45.0

3( 1820 9 54. 5 696.8 309.4 49. 6

8( 1390 _ 34.4 574.4 343. 3 38. 4

17 1400 19.9 293. 7 296. 6 29.8

16 1770 22. 5 259. 6 381. 7 40. 9

18 1380 14. 1 201. 332. 5 35.9

19 1290 9. 6 153. 6 420.0 56. 9

— ——
3

4
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Ecological distribution and biochemical properties

of soil microorganisms in Gaoligong Mountains

ZHANG Ping' GUO Hui-jun- YANG Shi-xiong^ DAO Zhi-ling'

(1 Institute of Ecology, Academia Sinica , Kunming 650223)

(2 Institute of Botany, Academia Sinica, Kunming 650204)

Abstract This paper studied the quantities and some biochemical properties of soil

microorganinsm in natural forests of different elevations, collectively-owned forests re-

presenting varying degrees of anthropogenic disturbance and elevations, forests under

different tenures, and soils of different landuse types in eastern slope of Gaoligong

Mountains. At the upper part of the mountain. The quantities and activities of soil mi-

croorganinsm in natural forests increased with decreasing elevation, but at the lower

part, those in collectively-owned forests were decreased with decreasing elevation, due

to the increasing intensity and frequency of anthropogenic disturbance. The quantities

and activities of soil microorganisms declined as the forest tenure varied from state-run

to collective and to individual. After natural forests were replaced by pure plantations*
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the quantities and activities of soil microorganisms rapidly declined. However, in some

cases, soils under cultivation appeared to be favorable to microorganism reproduction.

In mid-elevation( about 2000m) natural forest soils, microorganisms were abundant and

highly active. High elevation and low temperature was unfavorable to microbial repro-

duction and biochemical processes. Intensive felling and utilization of forests could also

reduce the quantities and activities of soil microorganisms to a lower level.

Key words Natural forests, Collectively-owned forests, Soil microorganism, Pure

forest , Gaoligong Mountains
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1

2 2

1

(1 . 650223)

(2 . 650204)

'
Q938. 1

A

1

1995-08-09 020cm)
1

1

m pH

1

2200 4. 16

2

1990 4.83

3

1880 4. 72

1

1820 5. 14

2

1610 5. 00

* 2000 . 18(5) 457461
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/m pH

3

1400 4. 67

1

1400 56 4. 70

2

1380 60 4. 80

3

1770 60 4. 75

1290 5. 84

1300 4. 84

C02

2

2.1

6

2)

5

2

MT) R) GR) CD) NF) BN)

1

649. 3 84. 2 992. 9 288. 2 25 68. 2

2

825. 4 188. 5 1259.0 403.8 34 81. 5

3

566.0 77. 8 1083.

5

330. 9 41 57. 1

1

459. 7 54. 5 696. 8 309.4 9 49. 6

2

439. 7 44. 9 516. 7 369.2 6 57. 2

3

376. 6 33. 4 557. 6 261. 5 5 45. 6

1

287.3 19. 9 293. 7 296.6 29.8

2

595. 9 14. 12 201. 332. 5 35. 9

3

419. 6 22. 5 259. 6 381. 7 40. 9

603. 5 9. 6 153. 6 280. 56. 9

170. 9 6. 5 92. 5 129. 6 10.7

MT:(X10Vg R:(C02fA/g • h);GR:(C02/il /g • h) ;CD: mg/g) ;NF: (mg/lOOg

BN:(X10Vg
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2.2

3 3

—
5

3

3

'(kg/m-"
/-0 /%

/ (mg/kg) /(mg/kg)

m
3

1

1. 61 106. 7 16. 59 537. 3 1. 8 120. 1

2

1. 29 72. 4 19. 38 442. 8 1.3 140. 6

3

0. 85 70.5 14. 48 335.0 0.6 119. 2

1

0. 78 55.2 6. 79 189.0 0. 9 251. 7

2

0. 57 31.8 2. 54 113. 1 1. 1 106. 2

3

0. 92 40. 4 3. 14 124. 3 1.0 81.8

1

30. 3 2. 11 84. 0. 6 60.0

2

28. 2 4. 57 211. 2 0.5 88. 2

3

48. 9 6. 01 256. 6 0.5 144. 5

26. 5 1.86 97. 3 3.3 84.4

21. 2 1. 72 98. 0. 08 45. 4

3

pH

4
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4 =11)

0. 7409* '
0. 8758* *

0. 8589' •
0. 7825* *

0. 6728*

0. 8707* *
0. 9155* *

0. 8009' •
0. 4403 0. 6654*

0. 8776* *
0. 9525* * 0.8179" *

0. 4749 0. 6503'

0. 4773 0. 5266 0. 4831 0. 6187 0. 6628

0. 9401* '
0. 9641* *

0. 9025* *
0. 4168 0. 6488

»

0. 7279* *
0. 8196* '

0. 7353* *
0. 8783* *

0. 6842*

* cr
= 0. 05 * * a=0. 01

1 3);

l10mm

4

0.8741 0.9340 0.8094)

0.6578)

0.4576)
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4) 70%)

50%75%
i^ 0.9401 0.9641 0.9025)

2000m

22

jR. 1989. . .. 1984. .
4(3): 207222. 1989. . . 26(2):186191. 1989. . 9(2): 139143

M. 1983. . .. 1978. .. 1985. .

The Microbial Biochemical Activities

in Soils of Different Land Types in

Gaoligong Mountains

ZHANG Ping' GUO Hui-jun' DAO Zhi-ling- LONG Bi-yun'

(1 Tropical Botanic Garden in Xishuangbanna, Chinese Academy of Sciences, Kunming 650223 PRC)

(2 Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204 PRC)

Abstract The Gaoligong Mountains are of momentous significance in biological re-

search and to which attentions have been paid by many researchers because of its mani-

fold forest types and biological resources. But, felling, herding and planting have dam-

aged forests, resulted in deterioration of environment and land, and threatened the for-
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ests and biological resources in natural reserve because of increasing population. The

variation patterns of soil microbial growth, metabolism and ecological factors, and the

effects of the factors on soil microbes in different land types in Gaoligong Mountains

were studied. The effects of anthropologic disturbance on soil microbe and nutrient con-

tain were investigated. The aim is to provide scientific basis for forest management and-

biological diversity protection.

Land falls into five types, of original forest, secondary forest, artificial planta-

tion, field and waste land, corresponding to five states of landuse, i. e. original state,

secondary forest type for the state of the original forest felled and herded, waste land is

the state of forest damaged , and artificial plantation and field are two main use types of

forest planted. The 11 soil-specimens from different land types were collected in Au-

gust-September , 1995 and microbial number, biochemical activities and nutrient con-

tains in the soils were determined. The correlations between soil microbe and ecological

factors were analysed. The influence of anthropologic disturbance on soil microbe and

nutrient contains were discussed. The result shows that soil microbial growth and me-

tabolism were highest under original forests, and decreased from original forests— sec-

ondary forests-*- Cunninghamia Lanceolata plantation, and lowest in waste land of all

types. The metabolism activities were all lower in artificial plantations and field. The

different degree of correlations were found between variations of ecological factors and

soil microbes in different land types. The growth and metabolism of soil microbes were

extreme significantly correlated with organic matter and effective nitrogen except cellu-

lose decomposition, and significantly correlated with moisture and quick acting potassi-

um except cellulose decomposition with moisture, but the correlation were not all statis-

tically significant between growth and metabolism of soil microbes and quick acting

phosphorus. The results revealed that the main ecological factors influencing the growth

and metabolism of soil microbes in different land types were organic matter, effective ni-

trogen, moisture, quick acting potassium and quick acting phosphorus in sequence.

Anthropologic disturbances influence soil microbe through altering ecological fac-

tor. It is found that the decreasing of organic matter input or decomposition speed and

alteration of environmental condition are main reasons resulting in decreasing of microbi-

al number, activities and nutrient contain and damaging of soil construction.

Key words Land types, Microbial growth and metabolism, Ecological factor,

Correlation, Anthropologic disturbance
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1
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1

1.1

1000m 3100m

200m 1995 89
020cm) 12 1

1

/m
/(kg/m) Z °c /% /% 1 (mg/kg) /(mg/kg)

m

S\

14 3100 6. 49 81.0 8. 60 352 5 1 63. 1

15 2830 1 20 8. 19 55. 9 5. 20 263 2 1 1 25. 9

12 2560 2 97 9. 89 116. 11. 66 329 4 0. 5 112. 4

13 2410 1 69 10. 84 104. 3 17. 90 346 5 0. 5 81. 2

G 2200 1 61 12. 16 106. 7 16. 59 537 3 1. 8 20. 1

7 1990 1 29 13. 49 72. 4 19. 38 442 8 1. 3 40. 6

2 1880 . 85 14. 18 70. 5 14. 48 335 0. 6 119. 2

3 1820 78 14. 56 55. 2 6. 79 189 0. 9 251. 7

4 1630 57 15. 76 31. 8 2. 54 113 1 1. 1 106. 2

5 1400 92 17. 21 46. 4 3. 14 124 3 1. 81. 8

9 1210 . 24 18. 40 27. 9 1. 65 61. 6 2. 7 101. 3

10 1000 19. 73 25. 4 1. 80 51. 5 2. 7 97.

No. 14 (Rhododendron speciferum)

(R. dichroanthuin van apodectum) ? {Viburnum chingii ) No. 15

(Tsuga dumosa). (Lindera obtusiloba) (Skimmia in-

ultinervia ) No. 12

(

Pinus yunnanensis ) ^ (R. delavayi)

{Alnus nepalensis ) No. 13 (Lithocarpus fenestratus ) ^

"h (Graibiodendron yunnanensis) (L . leucostachyus) No. 6

(Castanopsis echidnocarpa ) , (Catnellia vardii ) No. 7

(Quercus variabilis ) ^ (Castanopsis cerutacantha ) (Schi-

?na vuallichii) No. 2 (C. mystrisc) (C. delavayi)

S. argentea) No. 3 <^Lyonia ovalifoUa )
(CycLobalanopsis myrsinaefolia ) No. 4 Q. griffithii).

No.5 No.9 (C. glauca ) .

( Terminalia chebula ) Phyllanthus emblica ) No. 10

(Cipadessa cinerascens ) ^
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1.2

1.3

1.4

Shannon-Wiener (H') Simpson

(D):

H'= - J]P, . InP, (1)

D=l- Y^Pf (2)

1) 2) P, z , =^2,/~ n,

Z' N= 2",'

1.5

1985)

2

2.1

2

2000m No. 7 No. 6 No. 2

1000m
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2 X10 4

/g)
Ijl, . /m mm 7^

£^

14 3100 244. 5 0. 6 1. 1 6. 2

15 2830 234. 1. 4 3 5 248. 9

12 2560 226. 8 15. 1 13. 8 255. 7

13 2410 143. 2 16. 4 2. 9 162. 5

6 2200 614. 7 11. 4 23. 2 649. 3

1990 689. 6 23. 7 112. 1 825. 4

2 1880 464. 2 20. 9 80. 9 566.

3 1820 353.3 27.2 79. 2 459. 7

4 1630. 332.7 12. 5 94. 5 439. 7

5 1400 318.4 16.8 41.4 376. 6

9 1210 262.2 8.9 76. 7 347.8

10 1000 219. 6 2. 6 100. 4 322. 6

2.2

Shannon-Wiener Simpson 1 1

10003100m 1

1880m

(Simpson 0.7 Shannon-Wiener 1.6 No. 6
No. 13 No. 7 No. 2 18802410m)

10001400m) No. 5 No. 9 No. 10),

No.2No. 7 No. 6 12

22. 7 No. 12 No. 15 No. 14 7.

12. 3 No. 5 No. 9 No. 10

6. 3 18. 3

1

/m 2

14

^

uosdons

Ji!yv\-uou
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4

2

8

6

4

2

2-

Z

Z

I

I

I

1

0001

W
00W

5

OS-

4

0881

-

0661

7

n

Of8Z

^
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2. 3

pH

3

3 r2=12)

^ /°C /% /(mg/kg) /(mg/kg) /(mg/kg)

0. 4690 0. 5721 0. 5771 0. 7051 0. 6076 0. 5414

0. 2757 0. 8631 0. 4394 0. 2631 0. 4376 0. 7824

0. 6938 0. 8025 0. 5980 0. 519 0. 4239 0. 5826

0. 5000 0. 6148 0. 7732 0. 6693 0. 3126 0. 5525

Simpson 0. 7533 0. 8003 0. 7643 0. 8121 0. 4847 0. 1233

Shannon 0. 7450 0. 8629 0. 8122 0. 9317 0. 5539 0. 2789

2 3)

— —
10

( No. 5
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Shannon-Wiener Simpson

3)

2000m

22

. 1985. . 11(11): 1821. 1993. . 8(2): 158165. 1995. . 15(3): 268277. 1979. .
M 1983. . .. 1996. . 16(5): 469475. 1978. .. 1985. .. 1973. .

Pielou E C. 1975. Ecological diversity. John Wiley &• Sons Press

A Study on Quantity and Diversity of Soil Microorganisms

in Gaoligong Mountains

ZHANG Pingi GUO Hui-jun' DAO Zhi-ling^ LANG Bi-yun'

(1 Xishuangbanna Tropical Botanic Garden, The Chinese Academy of Sciences, Kunming 650223)

(2 Kunming Branch, The Chinese Academy of Sciences, Kunming 650022)

(3 Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)

Abstract The quantity and diversity of soil microbe were studied in different vege-
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tation types in Gaoligong Mountain, Yunnan. The quantities of microbes, diversity of

fungi, and the amount of nutritions were examined in 12 soil samples, which were col-

lected from different habitats with the elevation ranging from 1000 to 3000 meters. The

result showed that the quantities of bacteria, fungi, actinomyces, and diversity of fungi

varied with elevation. The highest values occurred at the elevation of about 2000 me-

ters, and they decreased as the elevation increased or decreased. The lowest values ap-

peared at bottom of the Mountains. The correlations between soil microbes and the eco-

logical factors varied. The quantities and diversity of soil microbes were significantly

correlated with temperature and organic matter except that there were no significant cor-

relations between the quantity of bacteria and temperature, as well as between quantity

of fungi and organic matter. In contrast , they correlated less with effective nitrogen and

soil moisture content, much less with quick acting phosphorus and quick acting potassi-

um. The results indicate that the main ecological factors influencing the quantity and di-

versity of soil microbes were temperature, organic matter, effective nitrogen, and soil

moisture content.

Key words Gaoligong Mountains, Quantity and diversity of microbe, Ecological

factor, Correlation
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1 2 3

1

(1 . 650223)

(2 . 650223)

(3 . 650223)

.
Q 938. 1

1500m

10

1995

1

1.1

1000m 3100m 200m

1995 89
020cm) 1

2000 37(2) 275279
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1

/m
1 (kg/m2) 1 (g/kg)

14 3100 810

15 2830 1. 20 559

12 2560 2. 97 1160

13 2410 1. 69 1043

6 2200 1. 61 1067

7 1990 1. 29 724

2 1890 0. 85 705

3 1820 0. 78 552

4 1630 0. 57 318

5 1400 0. 92 464

9 1210 0. 24 279

10 1000 254

1.2

1.3

1985) 1985)

2

2.1

6 2) 6

2000m

1000m
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2

/m
X104/g

(C02jul

g • h)

tlx ,ii Ttt; ±tr Jfiir

1

CO? fil

/g • h)

?^
(mg g)

(mgZlOOg
( X 10"*

g

3100 246. 2 32. 2 477. 9 149.3 6 14. 5

2830 248. 9 30. 1 525. 5 95. 1 11 6.8

2560 255. 7 45. 2 568. 7 98. 5 9 18.4

2410 162. 5 70. 2 872. 3 126. 5 13 13.3

2200 649. 3 84. 2 992. 9 288.2 25 68. 2

1990 825. 4 188. 5 1259.0 403.8 34 81.5

1880 566. 77. 8 1083.

5

330. 9 41 57. 1

1820 459. 7 54. 5 696. 8 309. 4 9 49. 6

1630 439. 7 44. 9 516. 7 369. 2 6 57.2

1400 376. 6 33. 4 557. 6 179. 6 52. 9

1210 347. 8 16. 4 268. 7 192. 5 24.3

1000 322. 6 11. 9 207. 7 145. 8 10.7

2.2

3

2000m 1000m

1880m

3

"'m /mm rc

/

(g'kg) (mg kg)

P)

(mg kg)

K)

/(mg/kg)

3100 3364.

9

6. 49 86.0 352. 5 1.0 63. 1

2830 2892.

6

8. 19 62. 263. 2 1. 1 25. 9

2560 2463.

3

9. 89 116. 6 329. 4 0. 5 112.4

2410 2243.

4

10. 84 179. 346. 5 0. 5 81.2

2200 1957.8 12. 16 165. 9 537. 3 1. 9 120.

1

1990 1698.

2

13. 49 193. 8 442. 8 1.3 140.6

1880 1572.

7

14. 18 144. 8 335.0 0.6 119. 2

1820 1507.

2

14. 56 67. 9 189.0 0. 9 251. 7

1630 1313.

8

15. 76 25. 4 113. 1 1. 1 106.2

1400 1108. 2 17. 21 31.4 124. 3 1.0 81.8

1210 961. 9 18. 40 16. 5 61. 6 2. 7 101.3

1000 825. 19. 73 18. 51. 5 2. 7 97.0
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2.3

4

4 )
(P) K)

0. 9665 0. 8104 0. 7732 0. 6693 0. 3126 0. 5525

0. 9832 0. 9562 0. 8882 0. 8061 0. 6513 0. 3707

0. 9484 0. 9548 0. 8883 0. 8541 0. 8442 0. 3205

0. 9435 0. 7591 0. 4587 0. 2993 0. 1918 0. 4867

0. 9946 0. 9345 0. 9009 0. 9038 0. 5957 0. 2345

0. 8737 0. 8244 0. 5938 0. 5757 0. 1609 0. 6964

0.63°C/100m 3)
19 90m 1600mm

2)

4); 1880m

14. rc
1)

2)

4)

— —

5# 9# 10
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Preliminary Study on Soil Biochemical
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