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Cluster Analysis on the Distribution Patterns
of Grasshopper in Ningxia
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Abstract Ningxia was divided into 22 area units based on the environment and regionalism. To facilitate the cluster
analysis the grasshopper species in Ningxia were divided into three groups. (Dall-area-distributed species distributed in
all the 22 areas  (@more-area-distributed species  distributed in more than one area (@ one-area-distributed species

distributed only in one area . The more-area-distributed species were clustered based on distributions and then grouped
into 14 groups. The distributive areas of each grasshopper group were taken as their distribution pattern. The results show
that The distribution of more-area-distributed grasshopper species in Ningxia is in disconnected the grasshopper species
sharing the same distribution patterns in Ningxia have the similar distribution pattern in China Helanshan is the hotspot of
grasshopper distribution. The fragmented environment is the reason for the unconnected-distribution of more-area-distribut-

ed grasshopper species in Ningxia.

Key words Ningxia Grasshopper Zoogeography Distribution patterns Cluster

Zhang & Yu 1995

66 400 km? 0.69% Zhang et al 1999 Qin 1991 Ren & Zhu 1997
87 9% Li & Ren 1999
Zhang
1995 1999
Zheng & Wan
1992 Wang et al 1991 Wang & Zhang 1998
Wang et al 2001 Zhang 1995

Zheng & Wan 1992 Ren & Zhu 1997

* 2003 -07-29 2003 - 11 -01



Zhang

Lei et al

Guido
2002

1.1

Zheng
Wan 1992

22
1.2

Saussure

Mey .

13
1.3

& Gianelle 2001

Zhang 1995 Zhang 2000
1995

2002 Zhou et al 2002

Plotkin et al

1960 ~ 1995
1994 Zheng &

20

87 22

22
Oedaleus infernalis
Locusta migratoria manilensis

Acrida cinerea Thunberg
22
54

22 1
30 17

Jaccard

Tang & Feng 2002 DPS

2
2.1
1 54
2
0.71 12
3 a b
2.1.1
2-1 3-1 6
5
2 2-2 3 2a 2b
2a 3
5
3 2-3 3 3a 3b
3¢ 3b
3b 3a 6
5
3b

2b

3¢



98

25

1

Table 1 Distributions of more-area-distributed grasshopper species in Ningxia
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14 15
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Haplotropis brunneriana

Pseudotmethis rubimargonis

P

Filchnerella brachyptera ™

F . beicki

. salashanicus

Eotmethis holanensis *

Rhinotmehtis hummeli

Atractomorpha sinensis

Dericorys annulata roseipennis

Oxya intricate

0
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Calliptamus abbreviatus

C . barbarus

Arcyptera coreana
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C

B
B

C
C
C
C
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C
C
C
C
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E . unicolor

Oedaleus decorus asiaticus

Angaracris rhodopa

Bryodemella holdereri

B . tuberculatum dilutum
. kozlovi *

. nigroptera "

Aiolopus thalassinus
Epacromius coerulipes
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Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Celes skalozubovi 1 0 1.0 000 0O O0OOO0OOOOTOUOTUOO0OOTO0OO0OO0
Sphingonotus mongolicus o0 o0 O0O0O0O0OO0OT1TO0OO0OO0OTOOOTOT1IOO0OTO0OTO0OTIOo
S . ningsianus 1 0 00 00 O1 000 0OO0OO0OO0OTL1O0OO0OO0OO0OTOTGO
S . nebulosus o1 0 0O0OO0OO0ODOTOOTOOOTOTOTO0OOOTO0OO0OTI1IO0
Leptopternis gracilis 1 0 001 00 0 0O O0OO0OOT1TO0OO0OUOTOOUOTUOTO0ODO
Compsorhipis davidiana 1P o1»1r110001O0O0OT1TQO0TT1TO0UO0OUO0OTO0TO0TO0
Trilophidia annulata 1 01001 000 O0OOOOOTI1O0OT1T1T1T1T1'1
Gomphocerus licenti 1 0 0600 OO OOOOOOOTUOT1TO0OO0OO0OT11
Dasyhippus barbipes o o0 o0 0 o0o0O0O0OO0ODO0OSO0ODO0ODUO0ODTO0LDT1TTO0T1O0T1TTO0O00O0
Myrmeleotettix palpalis 1 0 000 OO O OOOOOOOOOTOT1O0O0OTUO
Aeropedellus liupanshanensis ™ 1 0o 000 OO0 OOOOOOOTI1TT1TO0OT1TO0T1TT11
A . helanshanensis * 1 0 06 0100 0 0 0 0 0 O0OO0OO0OOUO0OO0OOTO0OO0OO0
Euthystira yuzhongensis o1 0 0 0 0 0 0 O 0O 0 0 O 0O 1 0 0 0 0 O
Mongolotettix japonicus 1 0 06 00 OO0 O OOOOOOOTOT1TO0OOTO0OO0OO0
Acrida kozlovt 1 0100 000 0 0 OOOOOOUOOOO0OTOTGO
1. Helanshan 2. Liupanshan 3. Yinchuan 4. Yongning 5. Helan 6. Pingluo
7. Huinong 8. Shizuishan 9. Taole  10. Qingtongxia  11. Wuzhong  12. Lingwu
13. Zhongwei 14. Zhongning  15. Yanchi 16. Tongxin 17. Haiyuan 18. Guyuan
19. Xiji -~ 20. Longde  21. Jingyuan  22. Pengyang
) Endemic species in Ningxia
10 2-10  3-10
4 2-4  3-4 2
5 2-5  3-5 5 1 2-11  3-11
4
6 2-6 3-6 4
3 12 2-12 3-12 1
7 2-7 3-7 6
2
6 © -
8 2-8 3-8 2 ) @
9 2-9 3-9 3 3 5
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[ R RYUE Eotmethis ningxiaensis

| /NEAASHR Atractomorpha micropenna

[~ W ZR &8 Haplotropis neimongolensis
BIRMH Y Filchnerella nigritibia
WEEAM F helanshanensis
KiPMYZNE Pseudotmethis brachypterus

B ¥ IS nis Brgodema byrrhitibia

Mg SRIRZNE Sphingonotus taolensis

[l & B B8 Ningxiacris lenggerensis
MR Sphingonotus yenchihensis
K#Muk4E Aeropedellus longipennis
PR LRI A. mahuangshanensis
IS0 4 R Angaracris morulipennis

A& B Filchnerella rubimargina

T H 838 Squamopenna ningxiana
RE1EWRIE deropedellus longdensis
KWK EE Confusacris brachypterus

WU Pararcyptera microptera meridionalis
BRAG4ENE Chorthippus dichrous

P RIE Angaracris barabensis

| ¥REE Aeropedellus ruteri

[~ TWRYEWE Acrida incalida
. FHERBIE Oxya chinensis

LB, Dasyhippus peipingensis

50 km

Endemic species

BRI FEIE Omocestus petraeus

LEANEYE Omocestus haemorrhoidalis
FANEEW O, viridulus

BWMAESE  Chorthippus louguanensis
MIRIRINE  Sphingonotus yechengensis

b F U8 Chorthippus hammatstroemi

Distribution of one-area-distributed grasshopper species in Ningxia

Nonendemic species
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%48 Haplotropis brunneriana i
sh 48 Chorthippus chinensi ~—-| !
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i
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HZARLE8 Mongolotettix japonicus
B BAB Filchnerella beicki 2a

W 2LIZW Pseudotmethis alashanicus |__}——
BB MR Callipttamus barbarus
HG U8 Atractomorpha sinensis

WHM/NENR Oedaleus decorus asiaticus :,:}_‘ [
KIBRIWE Compsorhipis davidiana 2b

PRI Angaracris rhodopa
KAFE Oxya ad
BINEAR Chorthippus aethali
BREWE C. dubius
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Fig.2 Dendrogram of more-area-distributed grasshopper species in Ningxia based on distributions
1~12 2a 2b 3a 3b 3c

The dashed shows the distance index where the grouping is done 1 -12 2a 2b 3a 3b and 3c are the

names of groups.
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1~12 2a
1-12 2a

3
Fig.3 Distribution patterns of more-area-distributed grasshopper species in Ningxia
2b 3a 3b

2b 3a and 3b are the numbers of distribution patterns.
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