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The relationship between community structure of ground-dwelling vertebrates

and habitat types in the Wanglang Natural Reserve
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Abstract; The community structure of grand-dwelling vertebrates in the Wanglang Natural Reserve, Sichuan Province, was
examined in relation to a wide range of habitat changes associated with logging, tourism, and restoration measures. Eight
sampling sites from a range of habitats were monitored using drift-fences and pitfall traps from August to November 2006. A
total of 778 individuals representing 21 species of vertebrates were captured in 75 d, including three species of amphibians,
one species of bird, and 17 species of mammals. The capture rate of vertebrates was 32.4%. The vertebrate community was
dominated by four species with high abundance. The relative abundance of the species was correlated with their distribution
ranges (P < 0.001). Each species was trapped on different dates. Fifteen species were captured within 14 d, no new
species were captured from day 15 to 30, and rest of the six species were captured after 30 sampling days. For long-term

investigations, 15—30 days interval is enough to encounter vertebrate species from this method. The cumulative number of
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species at the sampling site exhibited a logarithmic growth curve. After 40—60 specimens were trapped, 70% of the overall
species richness in one sampling site was monitored. In general, changes in the quality of habitat resulted in considerable
differences in species composition, abundance, and distribution pattern of community structure, with a marked decline in
diversity and evenness indices, and a substantial increase in the proportion of dominant species. The diversity of vertebrates
in different habitats indicated that species diversity index (2.099) and evenness index (0.875) was highest, but the
species dominance index (0.149) was lowest in weakly disturbed primary forest. Both primary shrubland with tourism and
secondary shrubland experiencing spontaneous recovery from logging had moderate indices. In contrast, the secondary forest
with artificial recovery had the lowest species diversity index (1.337) and evenness index (0.520) , but the highest species
dominance index (0.454). Based on the similarity index of community structure, a phenogram was reflected in three
assemblages representing weakly disturbed, partially disturbed, and heavily disturbed habitats. Among three disturbance
factors, timber harvest accounted the high level of disturbance and 42.9% difference in species composition between logged
and un-logged forest communities after 50 years of clear cutting. Species most affected by tourism were associated with
primary forest under an intermediate level of disturbance, whereas after 50 years of regeneration, the spontaneous recovery

produced a mixed community structure that had recovered and exhibited higher species diversity.
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Table 2 Species and numbers of ground-dwelling vertebrates captured in pitfall traps at Wanglang NR

| H # Fif KL
Class Order Family Species Total
PIATEZX Amphibia FHEH Caudata /INBEFR Hynobiidae A7 1RSSR Batrachuperus tibetanus 7
JoEEH Anura IEERE} Bufonidae AEVEIELR Bufo andrewsi 14
IR Ranidae 25 UK Rana kukunoris 44
B9 Aves #IE H Passeriformes i JE B} Timaliidae TEAMERS Garrulax elliotii 1
TR 74X Mammalia B U H Insectivora MR Soricidae 38 MRS Sorex araneus 393
LU HIRG Sorex cylindricauda 72
KR Soriculus caudatus 37
5 B Anourosorex squamipes 19
BBl Talpidae K W)# Euroscaptor longirostris 3
i Uropsilus soricipes 13
Wit H Rodentia FUEL Cricetidae Y4 R Eothenomys chinensis 19
fe L L Apodemus chevrieri 89
KE-UE B Apodemus latronum 8
NP EUE B Niviventer excelsior 12
1 R B Myospalax baileyi 3
K R Rattus norvegicus 2
FEF Ondatra zibethicus 3
H 5 Micromys minutus 3
Bkt Dipodidae P AREE ERL Eozapus setchuanus 26
BB Sicista concolor 6
Y H Lagomorpha FURE Ochotonidae JH LI Ochotona thibetana 4
AT Total 6 F 9 B 21 Ff 778 H

BT TN T T e

2.2 SRR s
RN R OB R A 2 RE o f .
AR VIR MO TR A DT
SO FIBIL S B R RO 30 FL(T78 & Y[
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2%) FEIEMRIEE(5.6%) ., 4 FLIFI A SR 598 H 0

i R 76.9% ’ S R ’
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WELMEADC(r = 0.921, P<0.001) , 7045 LA FN B4 Log, (M%) SHmHRMBRINER (3 MFhEHS)
RO Baa /DR AP, o AR R BR (& 4) Fig.4 The log,,( counts) of vertebrates in relation to the number
2.3 HACRAUEH B of sampling sites ( three species hidden)
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b 2—5,33.3%—41.7%) , e AR 1Y J2: 32 BRI T4 09 J5 AR MEA (B3 6—7,9.0%—19.7% ) F1$EAH XT 55 1)
JEAEF AR (FEHL 8,11.3%) , JRAEMREEHL 6—8 FOREA SR I I8 FE R AR MFE L 1—5 7 X iR R JRATT, I AE
MEF R E R E | AR AT B IR X SRR A R
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Table 3 Number of captured individuals and captured rate of ground-dwelling vertebrates

AR F s %
zfries ! 2 3 4 3 6 7 8 %ﬁ}olt‘fgﬁ Thi%ji)ﬁjiizrate
J6I7 RS Batrachuperus tibetanus 1 2 3 1 7 0.29%
HEVGYEIR Bufo andrewsi 4 2 3 5 14 0.58%
1 SR Rana kukunoris 5 7 13 14 2 3 447 1.83%
PR Garrulax elliotii 1 1 0.04%
W3 R Sorex araneus 126 63 64 58 44 20 11 7 393 *** 16.38%
LU ARG Sorex cylindricauda 5 16 12 12 11 7 4 5 72 3.00%
KR Soriculus caudatus 1 9 7 4 8 8 37 1.54%
S R ) Anourosorex squamipes 10 1 1 2 1 2 2 19 0.79%
K W)§E Euroscaptor longirostris 2 1 3 0.13%
WRE Uropsilus soricipes 5 4 2 1 1 13 0.54%
Y8, Eothenomys chinensis 4 4 4 1 3 1 2 19 0.79%
T LA R Apodemus chevrieri 25 12 12 14 12 7 3 4 89 3.71%
K4 R Apodemus latronum 1 5 1 1 8 0.33%
JI VG FAIE B, Niviventer excelsior 5 1 3 3 12 0.50%
T R B Myospalax baileyi 1 . 2 3 0.13%
MK B Rattus norvegicus 2 2 0.08%
% B, Ondatra zibethicus 1 1 1 3 0.13%
£ Micromys minutus 2 1 3 0.13%
PN ARBE B Eozapus setchuanus 3 3 2 6 6 3 3 26 1.08%
B B Sicista concolor 4 1 1 6 0.25%
B Ochotona thibetana 2 1 1 4 0.17%
B HbANAEL Total number 192 125 116 125 100 59 27 34
FEHAH AR The captured rate 64.00% 41.67% 38.67% 41.671% 33.33% 19.67% 9.00% 11.33%

FEHLHIFIEL Species richness 13 13 11 13 14 12 8 11

T XA 5645 W P e AS TR St 18] A 9 3RAR YR 14 34951 43 Fi Evenly distribution of species among different sites are tested by X*test; * P<0.05;
* P<0.01, % % % P<0.001

RRFh S e B B AR B B IS AR (R 4) o 7 DR ERE BT U 955 2 d RIgERER 13 N F 10 d
AR R, S AR A S 61.9% ;15 NIFRNTE 14 d NEIERSE ;28 15—30 d A SEhE I FHE 5% 4 6
APIFAE 30 d G WK,

PR A AR o R, X PRI X — A X W R T R A S B R X (E 5) ,10—14 d (i
BRI LA T DL T ff— b XY ZRIG h sl . Z 5 2 A — ey o i Fp s, Ho5 |, o it
BE, A RERIINATAIC T . KT — X A TR AV A sl W I, PR R 0 A sl I =2 [, ) s 4 TR B 15—30 d,

S FEHL R R EE R A BRI OGN Z (B 6) , W B AR b P 19 2R 2 800 A 2 gl i 21 R Rk
KEHA LA YL, AR Z R BN S KRR L, [FIE AR B Kt & A (y = aln
(x) = b) KILE | DFEHLP IR 40—60 HAEAS S, RIAT Wil 211206 b 70% B9 Fh A 1T R AR 24 1 1) 3h 4
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Table 4 The shortest days of captured success for ground-dwelling vertebrates

PR AR Y
YIFh Species 1 2 3 4 5 6 7 8 The iﬁfiﬁ of
captured success

A6 T5 1R Batrachuperus tibetanus 21 2 7 20 2

TEPGWELE Bufo andrewsi 2 21 4 22 2

= A Rana kukunoris 21 9 8 8 46 7 7

PR Garrulax elliotii 45 45

5 B Sorex araneus 9 21 2 12 3 7 5 12 2

LS RFE Sorex cylindricauda 3 3 6 4 11 30 7 7 3

KR Soriculus caudatus 8 2 2 2 2 7 2

S5 2R Anourosorex squamipes 39 57 39 53 72 58 56 39

KW Euroscaptor longirostris 35 35 35

Wk Uropsilus soricipes 21 35 17 36 12 12

4 . Eothenomys chinensis 6 6 2 27 16 35 7 2

EILHE B Apodemus chevrieri 21 2 2 20 2

KE4E B Apodemus latronum 9 2 2 8 7 30 24 7 2

JU PG FE R Niviventer excelsior 57 44 47 46 44

125 JE 8 B Myospalax baileyi 21 ) 14 14

Y& B Rattus norvegicus 31 31

B F Ondatra zibethicus 45 41 40 40

B Micromys minutus 8 57 8

PYNIARBE B Eozapus setchuanus 21 6 15 12 7 9 7 6

B B Sicista concolor 7 14 8 7

B Ochotona thibetana 7 20 24 7
2.4 HONEFHESIIIRE 0 2R B 50 s

AN TFTRE S O S5 4 S BE TS R PSR S S R & 0 ] e

R IR (F ) s U PR 8 47 1L A 3s | 1
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Fig. 5 The shortest days of captured success for ground-
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Fig.6 The accumulative number of species of ground-dwelling vertebrates in relation to the accumulative number of samples
RS REFEH TS MDY B BETE S EASE
Table 5 Characters of community diversity of ground-dwelling vertebrates in different habitats
ZAREEFE ST Index 1 2 3 4 5 6 7 8
W E & B Richness index 13 13 11 13 14 12 8 11
Wy Fh Z A FEEL Diversity index 1.337 1.733 1.538 1.834 1.961 2.066 1.767 2.099
5] B8 2L Evenness index 0.520 0.676 0.641 0.715 0.743 0.831 0.849 0.875
L #EE F5 5L Dominance index 0.454 0.292 0.342 0.257 0.233 0.174 0.226 0.149
R 6 N[ ] 3 FG 25 A Bh 400 BE TR AR DU L B
Table 6 Comparison of similarity indexes of grand-dwelling vertebrates in different habitats
FEHb Sampling sites 1 2 3 4 5 7 8
2 70.9 —
3 77.8 85.9 —
4 72.3 82.4 85.1 —
5 71.5 78.6 75.9 84 —
6 58.1 73.3 63.9 72.6 71.5 —
7 60.2 64.7 62.3 63.1 65.8 67.3 —
8 39.6 59.5 49.4 54.2 62.3 72.1 55.2 —
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Fig.7 The cluster phenogram of similarity index of communities
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of grand-dwelling vertebrates in different habitats
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Table 7 Comparison of Richness index and Diversity index of grand-dwelling vertebrates in short and long time period

YyFf 4 B B Richness index TETE ZREPEHE 2L Diversity index
R HuA I FLE T HO R A S P T
Sampling sites 15d 75 d H.{H Ratio Communities of grand- Communities of grand- HLE Ratio
dwelling mammals dwelling vertebrates
1 6 13 46.2% 1.142 1.337 85.4%
2 7 13 53.8% 1.607 1.733 92.7%
3 6 11 54.5% 1.266 1.538 82.3%
4 7 13 53.8% 1.589 1.834 86.6%
5 7 14 50.0% 1.724 1.961 87.9%
6 7 12 58.3% 1.964 2.066 95.1%
7 5 8 62.5% 1.595 1.767 90.3%
8 8 11 72.7% 2.026 2.099 96.5%
SFEHI{E Mean 6.6 11.9 56.5% 1.61 1.79 90.1%

RO R AR AT A HE Sh WV AR P A BOR B ORI RZ R, Hy T3 22 B ol )™ BEORT A% AR /) 784 M A7
LB | B R ARAMR A A [ G R AR AR T AR T B, AH A A ) 20 A M 4 67 TS5 0 2 R A I
$ o iR T AR R TRV AN T 200, Xk Tl i 7 A I BR AR ik i Sl JE AN BEE AR AR o i, MRll K A2 41
Ji i, ZEE AL A SRR, I A R

B E I E RO I X P AT R R R TC B RRE RIS ES S T AN
I A 5 AR A W7 i 2 DO 1 R 5 8 T 5 5% P Bl KNS 20 A 5 AR BT Janak Raj Khatiwada 18 48 773 3C
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