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The relationship between the geographical distribution trends of flea
species diver sity and the important environmental factor in the Hengduan
Mountains,Y unnan
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Abstract : This paper is based on investigations of the vertica distribution of fleas and their hostsin
nine sample areasin seven mountain ranges and refersto related data anadyzed with statistica methods.
Acoording to the standardized mean of the diverdty index for fleasin the vertica zonesof each moun-
tain range, the paper analyses and discusses the problems of the relationship of hosts and of important
environmenta factors with the geographica distribution trends and rules of flea gecies diverdty in
Yunnan Province' s Hengduan Mountains. The results show geographica distribution trends such that
flea ecies diverdty gradually decreasesfrom the northwest to the south and the northeast. Thistrend
is related primarily with humidity and rainfall , then secondarily with latitude, flea richness, geograph-
ica environmental condition, vertical zonation , human activities, etc. It isconcluded that the different
geographicd distribution trends between fleas and hosts was the main cause of their different adgptabil-
ity to the environment , of which humidity isoneof theimportant factors. In addition, theflea ecies
richness in the Hengduan Mountainsisthe highest in the Chinessfleafauna. It was demonstrated that
habitat heterogeneity in the Hengduan Mountains affects ecies diverdty , which actson the rdation
ship between gecies and area.
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Table 1 Compostion and digtribution of fleasin the Hengduan Mountainsof Yunnan
Fecies Mt. Geaoligong Mt. Daxue Mt. Yulong Mt. Laojun Mt. Cangshan Mt. Bacao Mt. Wuliang Others

Pulex irritans

Xenopsylla cheopis

Ctenophthal mus quadrat us
C.
C.
C.
C.
C.

C.

yunnanus
aprojectus
| ushuiensis
probascis
xiei

dinormus

Geusibia torcsa

G. digitifoma

G. quadrata

G. yunnanensis

G. stencsinuata

V
v

Amphali us spirataeni us manosus

A. spirataeni us spirataeni us
Amphipsylla quadratoi des

A. tutachaliensis

A. tuta dechingensis

Frontopsylla digingensis

F. spadix

F.
Dasypsyllus gallinulae

if dei tiishani

tomentosa
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1 () Tabel (continued)

Species Mt.

Gaoligong Mt. Daxue

Mt. Yuong Mt. Laojun Mt. Cangshan Mt. Bacao Mt. Wuiang

Others

C. gallinae tribulis
C. gare
Stenischia angustif rontis
S. montanis
S. humilis
S. liui
S. liae
S. mirabilis
S. wui
S. brevis
S. chini

( )
Stenischia 9.
Stenischia repestis
Stenischia xiei
Hystrichopsylla rotundisi nuata

H. weida yunnanensis

H. zii
( )
Hystrichopsylla .
( )

Hystrichopsylla 9.
Neopsylla speicalis specialis
N. specialis dechingensis
N. speicalis schismatosa
N. biseta biseta

N. biseta eleusina

N. beseta bijiangensis
N. megaloba

N. fimbrita

N. longisetosa

N. stevensi

N. dispar

N. affinis

N. honora honora

v
v
J
v
v v
v
v
v
v
v
v v
v
v v

v
v v
v v
v v
v
v

v

S S S
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1 () Tabel

(continued)

Species Mt.

Gaoligong Mt. Daxue

Mt. Yuong Mt. Laojun Mt. Cangshan Mt. Bacao Mt. Wuiang

Others

N. honora rhombasa
Genoneopsylla claviprocera
G. longisetosa
Rhadinopsylla dahurica
R. accola
R. stenof ronta
R. biconcava
R. lei

( )
R. 9.

Xenodaeria telios

( )
X. 9.
( )
X. 9.
Doratopsylla coreana
D. liui
D. jii
( )
D. 9.
al aeopsylla yunnanensis
P. kuechenae
P. remota
P. nushanensis
P. opacusa
P. talpae
P. chiyingi
P. laxidigita
P. miranda
P. polyspina
( )
P. 9.
P. medimina
P. incurva
Peromyscopsylla hi malaica si nica

P. himalaica sichuanoyunana

Cratyni us yunnanus yunnanus

v
v
v
J
v
v
v
J
v
v v

v
v v v v
J
v
v v
v
v v
v v
v v
v
v v v v v
J
v
J
v
v
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1 () Tabel (continued)

FPecies Mt. Geoligopng Mt. Daxue Mt. Yulong Mt. Laojun Mt. Cangshan Mt. Bacao Mt. Wuiang Others
V
C. yunnanus jingdongensis
V
C. yunnanus lui
+
Acropsylla episema gi rshami
v v v v v
Paradoxopsyl| us custodis
P. intermedius
P. jinshajiangensis
+
P. longiprojectus
v v v v v V v
Macrostylophora euteles
v v
M. bispiniforma bispiniforma
M. bispiniforma gongshanensis
+
M. hastatus menghaiensis
v v
M. bacshanensis
v N v
Spuropsylla moncseta
Paraceras laxisinus
P. melis flabellum
v v
Callopsylla sparsilis
C. petaurista
C. changduensis
C. kaznakovi
C. gemina
v
Megabot hris r hi pisoi des
v v
Nosopsyl | us elongat us puerensis
+
N. elongatus longchuanensis
+ v v v
Monopsyl | us anisus
v
Liuopsylla clavula
( ) N N
Liuopsylla 9.
v
Rowleyella gongshanensis
v
R. nujiangensis
v
Smitipsylla quadrata
N v N N v v
L eptopsylla segnis
+
Lentistivalius ferinus
+ v

L . _occidentayunnannus
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1 () Tabel (continued)

FPecies Mt. Geoligopng Mt. Daxue Mt. Yulong Mt. Laojun Mt. Cangshan Mt. Bacao Mt. Wuiang Others
Vv v Vv v
Aviostivalius klossi bispiniformis
+ v
Stivalius aporus rectodigitus
+
Syngenopsyl | us calceatus remot us
Chaetopsylla homoea
C. zhengi
Vermipsylla parallela rhinopitheca
Tunga callida
Thaumapsylla breviceps orientalis
-
B " ; { +” and* other” mean fleas quoted from references; show the
mountans) . (Mt. Xuebang) (Mt. Nu) (Mt. Danddika) (Mt. Mianmian) (Mt. Xiaoxue)
(Mt. Ailao) (Mt. Jizu) (Mt. Hing) (Mt. Bamang)
2
Table 2 Rdationship between environmenta factors and pecies diversty of fleasin the Hengduan Mountains
( Ecology index of fleas) (Environmenta factors)
: %) c)y ¢ )
Mountain range ( East North ) L
H S J C Capture Hog richness longitude  latitude Altitude(m) Predpitation
rate( %) (mm)
2.0267 44 0.7509 0.2293 25.28 30 98°30 27°46 4200 1639.6
Mt. Geoligong
(east)
1.8998 29 0.7985 0.2215 16.81 17 98°42 26°03 3600 1566. 6
Mt. Gaoligong (west)
1.6309 22 0.6982 0.2723 12.24 27 99°45 26°37 4247 1192.0
Mt. Lagjun
1.2815 28 0.5862 0.4194 25.06 27 100°12 2710 5596 938.6
Mt. Yulong
1.5253 35 0.6084 0.3320 16.08 29 100°06 25°44 4120 1069. 0
Mt. Cangshan(east)
1.6399 25 0. 6965 0.2676 8.15 22 100°03 25°44 4120 1077.0
Mt. Cangshan(west)
1.0591 16 0.5386 0.4824 14.35 21 101°18 26°14 3657 788.3
Mt. Baiceo
1.6932 28 0.6752 0.2934 11.09 35 99°39 24°08 3504 1442.0
Mt. Daxue
1.6327 28 0.6645 0.2911 14.51 26 100°40 24°26 3291 1096. 4
Mt. Wuliang
Note: H : Secies diversty; S: Feciesrichness; J: FAdou evennessindex; C: Ecologicad dominance
3.2 (1.
2 , 0591) (1.2815) 1 ,
y g
(2.0267) - -
(1.8998) , (1.6932) , (r=-0.

(1. 6399) (1.6327) , 0038) ,
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