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Faunal composition and vertical distribution of fleas in the eastern part of

Daba Mountains Hubei province China
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Preventive Medical Science Wuhan 430079 China 2. Institute of Microbiology and Epidemiology ~Academy
of Military Medical Sciences Beijing 100071 China
Abstract With snow line as snow falls in winter or melts in spring place rat clamps up and down along
border of snow line of the mountain to capture rodents and collect flea specimens outside their bodies and
routine investigation methods selecting 7 different representative altitude gradients and 6 different habitat
types an 11 years’ continuous study had been carried on in the eastern part of Daba Mountains in Hubei. The
results showed that 1 of the 51 species of 9 974 fleas collected belonging to 28 genera of 8 families 25
species belong to the Palaearctic region 49.02% 21 belong to the Oriental region 41.18% and 5 are
wide-spread 9.80%  evaluated with individual proportion the difference between the Palaearctic region
37.97% and the Oriental region 50.30% is not as obvious as species composition 2 the faunal
characteristics of vertical distribution of fleas in the eastern part of Dabashan Mountain is that the Oriental
species occupy absolute predominance under altitude 1 500 m the Palaearctic species account for 44.82% -
56.41% at altitude 1 600 — 2 300 m while the individual proportion of the Palaearctic species is 33.47% —
60.16% at the same altitude range some special indicators in the Oriental region such as Typhlomyopsyllus

bashanensts and its host Typhlomys cinereus can be seen in the Palaearctic region when the altitude is elevated
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to 2 600 m the Palaearctic species account for 55.00% and T. bashanensis and its host T'. cinereus can
not be found any more when the altitude was above 2 800 —2 980 m the Palaearctic species proportion and
individual proportion are 65.00% and 89.51% respectively 3 of the 51 species of fleas in the eastern part
of Daba Mountains 24 species are also distributed in Qinling Mountains accounting for 70.58 % of 34 species
known in Qinling the Palaearctic species proportion in the two mountains was 49.02% and 52.94%
respectively. According to principles of similarity in faunal elements host animals vegetation zone and
geographical conditions the altitude lineation 1 000 — 2 000 m of fleas in the south slope of Qinling
Mountains proposed by Zhang Jin-Tong et al. 1989 was revised and elevated to about 2 600 m. The position
and direction of the revised altitude lineation is corresponding to lower border limit of subalpine coniferous
forest. Above the line the Palaearctic elements dominate in both species number and individual number

while below the line there exists a mixture of the Oriental the Palaearctic and some endemic elements. In the
author’ s opinion although the fauna of animal species is a key indicator in determining the characteristics of
mountain fauna the faunal proportion of species and individuals and the living extent of some animals with
special indications are of greater significance in altitude lineation to comprehensively determine the property of
animal fauna. Meanwhile it can make people better understand the vertical distribution of the Palaearctic and
the Oriental elements in mountains and make wiser judgment conforming to the reality.

Key words Fleas faunal composition vertical distribution Palaearctic region Oriental region altitude

lineation eastern part of Daba Mountains
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Fig. 1 Vertical distribution of vegetation in eastern part of Daba Mountains Hubei province China
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Table 1 Composition dominance of individuals and faunal elements of fleas at different altitude in the eastern part of Daba Mountains

Dominance of individual number at different altitude

Faunal element

Species I I i N v U Wi
400 m 600 - 1000- 1600- 2000- 2600 m 2800~ Palacarctic Oriental ~Wide-
900m 1500m 1900m 2300m 2980 m spread
Pulex irritans 21.05 1.04 0.39 N
Ctenocephalides felis felis 5.26 N
Chaetopsylla wenxianensis 2.56 N
C. wangi 0.47 1.28 N
Hystrichopsylla weida qinlingensis 0.30 0.62 3.59 0.97 4.32 0.30 N
H. multidentata 0.03 2.74 N
H. shaanxiensis 0.45 0.47 3.27 0.97 2.97 2.28 N
Stenoponia dabashanensis 0.30 0.47 3.24 2.43 N
Neopsylla clavelia 0.45 2.87 6.56 0.67 0.54 2.13 N
N. specialis specialis 36.84 21.88 17.31 6.17 0.72 0.15 N/
N. anoma 2.80 2.85 0.53 0.27 1.06 N
Nearctopsylla beklemischevi 0.54 0.15 N/
Stenischia mirabilis 0.74 0.93 0.77 0.17 0.27 0.15 N
S. humilis 0.45 2.17 0.59 0.14 2.43 0.15 N/
Rhadinopsylla eothenomus 0.08 0.18 0.14 10.00 0.30 N/
R. biconcava 0.06 0.28 3.51 9.73 N
Doratopsylla hubeiensis 0.19 0.15 N/
D. araea 0.39 0.18 v/
Palaeopsylla longidigita 8.18 3.11 0.62 0.39 N/
P. remota 24.70 29.11 28.70 4.39 32.70 4.41 N/
P. mai 0.03 N
P. wushanensis 0.56 0.47 1.08 N
P. chiyingi 0.15 0.54 N
P. brevifrontata 0.89 1.09 2.64 0.78 3.51 NG
P . anserocepsoides 0.08 1.13 0.50 0.27 N
Ctenophthalmus taiwanus terrestus 3.57 3.80 1.93 0.19 N
C. exiensis 18.75 3.73 3.4 1.92 12.43 3.19 N
Liuopsylla conica 0.30 1.24 1.63 0.17 0.27 N
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1 Table 1 Continued
%
Dominance of individual number at different altitude Faunal element
Species [ I 1] IV V It I
400 m 600 — 1000- 1600- 2000- 2 600 2800 - Palaearctic Oriental ~Wide-
900m 1500m 1900m 2300m ™ 2980 m spread
Nycteridopsylla quadrispina 5.26 N
N. iae 31.58 N
Peromyscopsylla himalaica australishaanxia 1.93 4.04 0.98 0.03 N
P. scaliforma 0.03 0.14 3.51 0.46 N
Typhlomyopsyllus bashanensis 0.74 0.23 0.15 0.53 N
Minyctenopsyllus triangularus 0.31 0.80 0.15 N/
Geusibia liae 0.83 4.06 2.16 4.56 N
Frontopsylla spadix shennongjiaensis 1.04 5.20 15.61 4.50 1.08 4.10 N
F. megasinus 0.15 0.03 2.97 9.27 N
Paradoxopsyllus calceiforma 1.04 0.85 N
Amphalius spirataenius badongensis 0.15 0.08 3.03 6.81 12.43 52.28 N/
Macrostylophora microcopa 0.03 N
M. hebeiensis shennongjiaensis 0.16 N
M. muyuensis 3.72 1.09 0.36 0.72 N
Megathoracipsylla pentagonia 0.08 N
Paraceras melis flabellum 0.16 N/
P. crispus 2.33 0.12 N/
Dasypsyllus gallinulae gallinulae 0.18 N
Ceratophyllus garet 0.24 N
C. eneifdei tjanschani 0.03 J
C. wui 10.63  69.09 N,
Monopsyllus anisus 8.48 1.40 0.06 N/
M. fengi 1.04 9.78 0.15 N
Total Species number 5 22 34 39 29 20 20 25 21 5
o Individual number 19 672 1288 3 369 3 598 370 658 49.02 *  41.18  9.80
I~V I = VI represent different altitudes respectively. * The data in the brackets are
the percentage of faunal element.
2.2
1 600 ~ 2 300 m
5
3
2.2.1 1
400 m
Rattus norvegicus
16.00% 5
36.84% 21.05% Canis familiaris
5.26%
Lu et al. 2003
2.2.2 I}
600 ~ 900
m

357
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2200 m
Apodemus agrarius  20.04% Ratius niviventer 2.2.6 VI
15.60% 15.06% Wil Crocidura 2 600 m
attenuata 11.38% 22
24.70% 17.93% Eothenomys eva
21.88% 18.75% 17.93% Wi 17.93% 16.55%
8.48% 8.18% 3.72% 20 32.70%
3.57% 12.43% 12.43%
0.15% 10.00% 4.32%
910 m 0.27%
2.2.3 I} 1 000
~1500 m 2.2.7 VI
120 km 2 800 ~ 2 980 m
43.94%
19.71% 16.64%
25.65% Apodemus draco 13.29% Myospalax rothschildi 0.18 % 20
A. speciosus 12.98% Wi Anourosorex 52.28%
squamipes 9 .85% 34 9.73% 9.27%
29.11% 4.56% 2.74%
17.31% 9.78% 0.15%
5.20% 4.04% 2.3
0.54% 51 5
" 7 minv v
2.2.4 I\ 1 600 ~ 1 800 m
24.76%
23.56% 7.93%
25.64% 24.69% 18.84% 4.13% 5 8
Wil 10.44% 39 4 6
32.12% 17.14% 37.94% 14.59% VI
7.34% 1 VI 5 2 2
4.02% 0.33%
0.20% 0.17% 3
400~1500 m 37
2.2.5 Vv 4 27.34%
2 000 ~2 300 m 19.05% 8.79%
6.72% 7 Il 4
24.23% Ochotona thibetana 20.18% 8.48%
14.44% W 10.19% Typhlomys 1600~2300m 41 4
cinereus 2.27% 29 27.29%
22.03% 16.69% 8.42%
14.57% 14.21% 5.94% 2 7 I\
13.13% 6.21% 3

1.71%

2600~2980m 24
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2.4.3
3
51 2.5476 2.5421
13 2.4636 2.2856
38 34 2.1554
89.47% 1.3699 1.8200
22 57.89%
2 600 m
3
3-4
10
6-9 1 800 m 12 600 m
0.6~0.8
2
1 1
J
0.3006
2.5 0.2853 2
3
Table 3 The species diversity evenness and ecological dominance indices of fleas
in different altitudes in the eastern part of Daba Mountains
Alitud Species Individual Species Evenness Predominant
Code Vegetation zone rade number number diversity index index index
" S N H J c
1 Low hill zone 400 5 19 1.3699 0.8512 0.2853
It Farmland and village 600 — 900 22 672 2.1554 0.6973 0.1617
- 3 . . .
I Mixed Evergreen and deciduous forest 1000~ 1500 4 1288 2.5476 0.7224 0.1367
v Deciduous forest 1 600 -1 900 38" 3011 2.4636 0.67373 0.1530
v Mixed Coniferous and deciduous forest 2000-2 300 2 12 2.5421 0.7629 0.1170
Vi Abies and bamboo forest 2 600 20 370 2.2856 0.7630 0.1576
W Alpine coniferous forest 2 800 -2 980 20 658 1.8200 0.6075 0.3006
* Owing to uncertainty C. wui was not included in the statistics.
2.6 7
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600 ~ 2 980 m 0.00 ~
0.08
1 600
~1900m 2600 m 2000~2300m 2 800
~2980 m
4 1989
4 1994 2001
q 1997
Table 4 Similarity coefficient ¢ of fleas species of
different altitude in the eastern part of Daba Mountains 2 600 m
| Il Il IV V Vi
1 0.08
Il 0.05 0.65
N 0.2 045 0.5
v 0.03  0.50 0.47  0.66 2 600 m
W 0.00 0.35 035 0.5l 0.69 1
M 0.04 0.31 0.32 0.48 0.58 0.67 2 600 m
1 Low hill zone 400 m [ Farmland and
village 600-900 m |l Mixed evergreen and
deciduous forest 1 000-1500 m [V Deciduous forest
1600-1900m V Mixed coniferous and deciduous
forest 2000 -2300m VI Abies and bamboo
forest 2600 m VI Alpine coniferous forest 2 800 —
2980 m .
2
3 2300 m
13 V"
650 km 3 51
24 34
1988a 1988b 1999 2003 1989 4
2004 1980 1989 70.58%
Amalararaeus
18
4

1 600 ~2 200 m
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48.38%
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104

207 5.
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49.02%
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3
58
11.53%
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