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The butterfly diversity of different habitat types in Qilian Qinghai Prov-
ince

CHEN Zhen-Ning ZENG Yang
Department of Biology Qinghai Normal University Xining 810008

Abstract The faunal composition of butterflies in different habitat types in the Qilian area of Qinghai
Province northwest China was surveyed from 1997 to 1999. Five habitat types were classified based on
altitude climate soil and vegetation differences hilly cultivated land mountain steppe forest steppe

alpine shrub meadow and bare rock. Of the total collection of 4 367 specimens 53 species of 35 genera
in six families were identified. Species richness species composition similarity Jaccard index and spe-
cies diversity index Shannon-Wiener index H' were calculated for the five habitat types. The species
richness increased in the following sequence bare rock 6 spp. mountain steppe 13 spp. forest
steppe 14 spp. alpine shrub meadow 22 spp. and hilly cultivated land 23 spp. . In contrast

the species diversity increased in a different sequence bare rock H' =1.4629  forest steppe H' =
2.2398  mountain steppe H' =2.2676  hilly cultivated land H' =2.7071 and alpine shrub mead-
ow H'=2.7734 . The butterfly species composition between forest steppe and hilly cultivated land had
the highest similarity Jaccard index = 0.3704  with the second highest similarity between mountain
steppe and alpine shrub meadow Jaccard index = 0.2500  and the lowest similarity between bare rock
and other habitat types.
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1.48  km’ 2.05% 1 -18.3 ~ -13.6C 7 -9.1~
12.8C -3.7~ -2.6C
-39C 30C =0C 962 ~ 1698C
5287 m 270 ~ 400 mm 4000 m
2180 m 2700 ~3360 m 600 mm
2160 ~ 2970 h 1
1
Table 1 The comparison of different habitat types in Qilian area
m
Habitat type Altitude Climate Soil Vegetation
0.8%C 80% =0C
1527C 110 ~ 120
120 ~ 150 184.9 ~406.8mm Main crops are Triticum aestivum  Hor-
H‘illy 2800 ~ 3100 Mean annual temperatu‘re about 0. 8°C  assur- Chestnut soil  cher deum 1;1.nglzfe var. nudum Bmsl'sica
cultivated ance rate 80% =0%C accumulated tempera- i campestris  Solanum tuberosum and Pisum
land ture 1527°C  frost-free period 110 ~ 120 E?Ze]in 1 moumtamt - tiqum. The main wild plants are Poa
days growth periods 120 ~ 150 days mean ack sol annua  Stipa penicillata  Kobresia bellar-
annual precipitation 184.9 ~406.8 mm dii  Astragalus chrysopterus Medicago lu-
pulina and Amblytropis multiflora.
-2.6C 80% =0C
962.3°C 90 ~ 110 100
~150 300 ~400mm
. Mean annual temperature —2.6°C  assurance
M 2180 ~
oluntam 80 -~ 3830 rate 80% = 0°C accumulated temperature Alpine steppe soil The main plants are Stipa penicillata  Sti-
steppe 962. 3°C  frost-free period 90 ~ 110days pa purpurea  Carex moorcroftii  Poa an-
growth periods 100 ~ 150days mean annual nua and Stellaria chamaejasme.
precipitation 300 ~400mm
-3.3C 80% = 0C 737 ~
1263°C 100 ~ 150
409 ~'500 mm 30% ~75%
Forest steppe are distributed among the north- Main vlants are Pi jassifolia Sabi
Forest 2100 ~3400 ern side of mountain and river valley. Mean an-  Mountain gray-cinna- a.l p'a 5 are ficeq cassijoa Sa ”.La
. . chinensis  Poa annua  Agropyron cris-
steppe nual temperature - 3.3%C assurance rate monic soil ..
. taum  Carex moorcroftii  Achnatherum
80% =0°C accumulated temperature 737 ~ ..
. . splendens and Polygonum viviparum. The
1263°C  no frost-free period growth periods total ¢ 1 s 30% ~75%
100 ~ 150 days Mean annual precipitation otat cover degree 18 ? v
400 ~ 450 mm.
-3.9C 80% =0C
596°C 400 ~ 500 45% ~
mm 90%
Alpine shrub meadows are distributed among Main plants are Salix cupularis S. chilo-
. 2850 ~3700  the northern side of mountain and the southern . phila  Populus davidiana  Dasiphora fru-
Alpine . . Meadow soil . . . .
hrub meadow side of river valley. Mean annual temperature ticosa  Hippophae rhamnoides  Kobresia
SHrub meatow -3.9C assurance rate 80% =0°C accu- humilis K. bellardii Poa annua Carex
mulated temperature  596°C  no frost-free pe- moorcroftii  Polygonum viviparum  P.
riod mean annual precipitation 400 ~ 500 sphaerostachyum. The total cover degree is
mm. 45% ~90%
>3700 Bare rocks are distributed among the upper part There are only sparse lower and short-

Bare rock

Meadow soil

of mountains old corrie and moraine regions.

Some regions are covered by modern glacier.

There are much solid precipitation.

stalked plant. Main plants are Androsace
erecta Arenaria przewalskii  Rhodiola al-
gida and Saussurea medusa.
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Coenonympha

amaryllis Lycaeides qinghaiensis

11
Colias erate Colias fieldii
Pieris rapae Pontia daplidice
Coenonympha xinjiangensis
Aphantopus hyperanthus Neolycae-
na tengstroemi Plebejus ar-
gus Polyommatus venus
Coenonympha semenovt
Melitace jezabel 2
Aglais urticae Mel-
itace diamina
Aporia hippia Vanessa cardut 2
Euments auto-
noe Lycaeides argyrognomon
Parnassius orleans
Parnassius szechenyii

a Oeneis buddha

Clossiana gong

Mesapia pelori-

Lycaena sp.
12 Par-
nassius epaphus Parnassius orleans
Parnassius acdestis
Parnassius imperator Colias sp.
1999 Paroeneis palaearcti-
cus Paroenets sikkimensis
Boloria pales Isso-
ria eugenia
Loxerebia sp. 4
Parnassius cephalus Par-

nassius acco Parnassius simo
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2

Table 2 Dominant species and abundance of the butterflies in different habitat

Hilly cultivated Mountain Forest Alpine shrub Bare
land steppe steppe meadow rock

Species o o
% Abun- % Abun- v Abun- % Abun- o Abun-
Percentage Percentage Percentage Percentage Percentage

dance dance dance dance dance

Papilionidae
Papilio xuthus

o -

P. machaon
Parnassiidae
Parnassius epaphus 3.
P. orleans + + +
P. szechenyii 5.5 + 4+ +
P. cephalus 16.2 + +
P. acco 1.3 +
P. acdestis
P. imperator 0.7 +
P. simo 29.2 + +
Pieridae
Colias erate 2.1 +
C. fieldii
C. montium 8.6 + + 8.8 + + 3.0 +
C. richthofeni 11.1 + + 5.2 + +
C. sp. 1.1 +
Aporta hippia 7.1 + +

W

[< V)
+
+

I
o
+

(5]
W
+

3]
2o
o

Mesapia peloria 3.3 +
Pieris rapae 7.3 + +
P. davidis 1.9 + 4.5 + +
Pontia daplidice 2.8 +
Baliia butleri 1.1 + 6.4 +
Anthocharis bieti 1.2 + 1.8 +
Satyridae
Lasiommata deidamia 0.7 +
Melanargia halimede 1.5 +
Paroeneis sikkimensis

N —
- e
SR

+

P. palaearcticus

Eumenis autonoe 4.8 +
Oeneis buddha 10.2 + + +
Coenonympha amaryllis 14.8 + + +
C. xinjiangensis 3.8 +
C. semenovi 17.9 + + + 12.4 + 4+ +

Aphantopus hyperanthus 7.9 + +

Erebia alcmena 3.9 + +

Loxerebia sp.

(5]
®© X
N o

o+ o+
Nymphalidae
Speyeria aglaja 1.1 + 2.1 +
Fabriciana adippe 1.9 + 3.0 +
Clossiana gong 12.1 + +

w
mxl'o
+

+ o+ +
Boloria pales
Issoria eugenia

Aglais urticae 2.9 +

—_
W
+

[\S]
—_
(=)

Vanessa cardui . + + +
Nymphalis antiopa 0.5 + 2.4 +
Melitace jezabel 17.4 + + + 5.1 + +
M. cinxia 1.1 +
Lycaenidae
Neolycaena tengstroemi 2.1 +
Lycaena sp. 5.7 + 4+ +
Cupido minimus 2.8 + 1.5
Maculinea teleia 9.2 + + 10.5 + +
Albulina orbitula 11.9 + + 4.5 + +
Lycaeides argyrognomon 1.8 +
L. ginghaiensis

_.

w o

oo,
+

Plebejus argus
Polyommatus venus

+ 1~50 + + 51 ~100 + + + 100 Abundance + 1~50 inds. + + 51 ~100 inds. + + + over 100 inds.

3.2 34 5

Jaccard
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Table 3 The number of common butterfly species in different habitats
Mountain steppe Forest steppe Alpine shrub meadow Bare rock
Hilly cultivated land 3 10 1 0
Mountain steppe 4 7 0
Forest steppe 1 0
Alpine shrub meadow 2
4
Table 4 The similarity coefficient of butterflies in different habitats in the Qilian area
Mountain steppe Forest steppe Alpine shrub meadow Bare rock
Hilly cultivated land 0.0909 0.3704 0.0227 0
Mountain steppe 0.1739 0.2500 0
Forest steppe 0.0286 0
Alpine shrub meadow 0.0769
5
Table 5 The comparison of the main indices of butterflies in different habitats
S N H’ J D
Habitat type Family Genera Species Individual Specu?s diversity E\:enness Dommance
number number index index index
Hilly cultivated land 5 19 23 1127 2.7071 0.8634 0.1952
Mountain steppe 5 11 13 579 2.2676 0.8841 0.1796
Forest steppe 5 13 14 495 2.2398 0. 8487 0.2101
Alpine shrub meadow 5 16 22 1851 2.7734 0.8973 0.1361
Bare rock 3 4 6 315 1.4629 0.8164 0.3841
#4E Bare rock
| REMNE Alpine shrub meadow
L) Mountain steppe
| HME Forest steppe
W& M Hilly cultivated land
0 0.2 0.4 0.6 0.8 1
1 Jaccard
Fig. 1 The Jaccard similarity clustering graphs of butterfly species of different habitats
3.3
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