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Abstract: Shennv Cave is a typical Karst cave and located in Songtao County in Guizhou Province. A part of
it has been developed by the tourism. In order to record the animal resources in detail, we investigated on the
animal community structure in the cave and took measurement on some environment factors in the mean time
in July 2016. A total of 645 animal specimens and 9 soil samples (250 g/bag) were collected. The content of
air temperature, humidity and content of gases CO, CO2, O2 and H2S were measured in the field. We
identified the species and found out all the animal species belonging to 3 phyla, 8 classes, 13 orders, 24
families and 37 groups. Of them Diestrammena marmorata was the dominant species, and it is accounted for
the entire group of 67.60%. We used the atomic absorption spectrometry to analyze content of heavy metals
Pb and Cd, used and atomic fluorescence spectrometry method to determined the contents of Hg for the soil
samples. The results showed that the pollution of Hg was more serious compared with the soil background
value in China, and the comprehensive heavy metal pollution index was far more than the heavy pollution
grade line. We analyzed the structure characteristics of the cave animal community by the method of
correlation analysis with the diversity index. The homogeneity index J' and the dominance index C of the
cave animal community had a significant correlation with the content of H»S in the air. The maximum
diversity was significantly negatively correlated with the temperature. The correlation between the spatial
distribution of the cave animals and the environmental factors was analyzed by canonical correlation analysis.
The spatial distribution of Chilopoda, Amphibia, Mammalia had a little difference, and all were positively
related to the content of COz in the air and the content of lead in the soil. The distribution of Arachnoidea was
positively correlated with the content of Oz. The distribution of Diplopoda was positively correlated with
humidity, and the distribution of Gastropoda was positively related to the amount of HzS in the air.
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Table 1 The category components at different ray zone in the Shennv Cave

JtAt Light band "] Phylum 4N Class H Order Bl Family JEB Rl Genus or species
H AT The light area 2 5 7 15 24
§99%71 The lightless area 2 4 7 9 10
H% A The dark area 3 8 11 17 20
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Table 2 The species or groups and relative number of the animals in the Shennv Cave

AMAE%L Individual number 5 B E A
Wit Species e o s s Proportion of the total
The light area The lightless area The dark area number (%)
HAEZhH1 ] MOLLUSCA
/4] PULMONATA
IR #2%L Cyclophorid
KImFETIME Ptychopoma expoliatum 8 3 1.71
WEFLE 4R} Corillidae
1IN Plectopylis murata 2 0.31
i i2FL Subulinidae
282 Opeas striatissimum 1 0.16
UL P EMELNE Tortaxis erectus 2 1 0.47
AR O. gracile 1 0.16
NETRE O. gracilior 2 0.13
INBERRAE O, utriculus 1 0.16
JOUB B % Rl Ariophantidae
JRI/NEEME Macrochlamys perdita 1 1 0.31
HEE GG M. cathaiana 1 0.16

K41 ARTHROPODA
547 CRUSTACEA

#idUkl Oniscidae

MBS 18 Pocellio scaber 13 13 25 701
W4 ARAVHNIDA

iR} Tetragnathidae

KWk Leucauge magnifica 5 1 1 1.09

B WSk A 2 P Tetragnathidae sp. 1 2 1 0.62
ERWEAL Theridiidae

IR ZEWHELR Parasteatoda tepidariorum 4 2 0.93
BEWkFl Salticidae

R K& Wik Phintella cavaleriei 1 0.16

hE%3kik Bianor aenescens 3 047

WKk Spartaeus platnicki 4 0.62
[El ik F} Araneidae

Wi Wk Cyclosa monticola 1 016

MBEL Ik C. laticauda 1 016

FHilElik Neoscona scylla 1 0.16

TLGAWk Araneus pentagrammicus 1 016
Lkl Agelenidae

KAk Tegenaria domestica 2 031

FRRAR T Fr Agelenidae sp. 1 016

K555 kRl Phalangidae
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=)
ANMAHL Individual number S
YFh Species 1 EoE s Proportion of the total
The light area The lightless area The dark area number (%)
i Opilio sp. 15 233
594k Rl Leptonetidae
1R IKE3Wk Leptoneta xui 1 1 0.31
WL ISk L. falcata 3 0.47
% /247 DIPLOPODA
Rl Paradoxosomatidae
T B it Kronopolites svenhedini 3 0.47
T 46 B it FH Glyphiulidar
HHER LI Glyphiulus valgatus 1 37 5.89
g G ERE Paracortinidae
TR BMEEE G Uniclavellus cavicolous 1 0.16

J& 4 CHILOPODA

FEIAR] Lithobiidae

TS AR Bothropolys asperatus 1 016
EH INSECTA

Jg# Akl Rhaphidophoridae

PEkt Diestrammena marmorata 5 5 426 67.60
08 %} Scatophagidae

4§ Scathophaga sp. 4 1 8 2.02
Kkl Tupulidae
KL Tupula sp. 1 6 1.09

Iyl Culicidae

/NI Anopheles minimus 3 0.47
Al Noctuidae

RN Sypna picta 10 1.55
JKIEFL Mesoveliidae

7Kl Mesoveliidae sp. 3 0.47

HEREYI] CHORDATA
PifliZN AMPHIBIA
ik} Bufonidae
B Rk Bufo gargarizans 1 016
L4 MAMMALIA
%53k #E%} Rhinolophidae

BN % 4 Rhinolophus blythi 2 0.31
&1l Total 67 33 545 100

HAHLEBI: 15%UL BTN, 1% ~ 15% W id@Fr, 1%0L T R .
Proportion to the total number: more than 15% of the total number is dominant species, 1% - 15% of the total number is the common

species, and less than 1% of the total number was rare species.



6 34 VR ZIME G IR 5 X s R v 25 K R A —— LA S M RA Bk sk 2 D f 905 *
R3 ANREEERE AL
Table 3 Similarity indices between two communities
The community in the light area The community in the lightless area
i 0.465 0
The community in the lightless area
R
R A 0.1710 02165

The community in the dark area
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Table 4 Diversity, evenness and dominance indexes at different ray zone in Shennv Cave

Bk LULEE S LR R LR B Eic 4 Yok =F = AR H M TEE
Communit The number The diversity The maximum The evenness The richness index The dominance
¥ of species § index H' diversity H'max index J’ of species D index C
ﬁfﬁ‘m’ 24 2.809 8 42047 0.668 3 5.470 1 0.083 1
Light area
. S 10 1.900 6 3.496 5 0.543 6 2.5740 0.2103
Lightless area
i
20 0.994 8 6.300 8 0.1579 3.0155 0.6192
Dark area
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Table S Measurement value of partial environmental factors in each community in Shennv Cave

EEplitjipisaa
The community in the light

area

The community in the
lightless area

The community in the dark
area

ML Air temperature (C) 27 26 23
1 Humidity (%) 82 78 85
—% LB Carbonic oxide CO (mg/kg) 17 17.1 11.5
i35, Tk Carbon dioxide CO, (mg/kg) 272 193 958
At &5 Oxygen O, (%) 28 21 21
Ak S Hydrogen sulfide H,S (mg/kg) 0.44 0.38 021
7K Mercury Hg (mg/kg) 19.52 20.64 10.59
135 Tl Arsenic As (mg/kg) 25.16 33.07 26.33
Soil 4 Cadmium Cd (mg/kg) 0.27 0.67 0.84
Yt Lead in soil Pb (mg/kg) 3.50 2.62 13.41

BDREVE AL 73 MR 1) CCA HEP I D
A H, EE N (Chilopoda) . P i 4
(Amphibia) FUHFLN (Mammalia) Z [A] [
HRUN, ULBRIX 3 NSRS R A B E R
BN 1K 3 NENAETR XN I o A3 5 2 <k
CO, ML Pb BEEIEMHKKR, 5L
% Hg S EEIMEEZENMIKR, XEEA
X3 W) LR T gy, RIS IR
BN R AEYDEEN R CO,, SR B
7 [0 23 (AR L B, 28 S S A A e AN i
W SR COr S RES . MR L3 Pb &
i, MR 7 A, BRI A REEA T A
S92, BB TG AR, Frbons R
BN A S TR R B R . BIR 3 20
STE A LS He & E2REE MK
KAMER, FEFUTILA, &FENXF TR
FIH AN AAETF B kg, BTFH
HAERIR S, AN ETRAARE . HE
A, BT HKHH LS S B 2GR
ZARTH R EE S, 5 ENsh Ok
W) FELIETFHIEET AR,
WS BT HMET A A BECES: N
Y (kRS FELIRACNE, MHE 4 7]
A, REEYIR A LS B RR L S K 2 R

fREI R =B R S ), R R A
BN AR 84.5%, BRI 5
IR /B8 v oY A

[Fy, B 1A NI RfE 2N (Diplopoda)
A E RN (Isecta) E=F A 404 E 5 LA
b3 AR, R RN SRS
J& AN IRIA AL, S AR T H EEE IR
0 B2 A U0 2 p T B S B P 5 N IR )
A ELIECR,  BEA 5 py AL ) & 85 32
B AE ARG IR R BT CF 6T A5ty
BT ) . WRIEAN (Arachnoidea) Xf Os 7
KRG ERTUNAR =, 2N (Gastropoda) [
SR 3 B2 HaS 52
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M 4b, S B R 2 S ML Bk R R G R
HERX, @E “ZRREHEVET 1%, it
HRAZ T Lok gk, S B A X AR E BN
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SCd

J& /244 Chilopoda

Ca, aspb HIHiZX Amphibians

SAs

I 7. 2X Mammalian

N
% 4N Diplopoda

CCAHEF 41 CCA ordination axis 1

CCAHEF#12 CCA ordination axis 2

B 1 #if NS PR B2 B AR SRR T R R
Fig.1 The relationship between the spatial distribution of animals and environmental factors in Shennv Cave
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AT. The temperature in the cave; CO. Carbon monoxide in the cave; CO,. Carbon dioxide in the cave; H. Humidity in the cave; H,S. Hydrogen

sulfide gas in the cave; O,. Oxygen in the cave; SAs. Arsenic in the soil; SCd. Cadmium in the soil; SHg. Mercury in the soil; SPb. Lead in the

soil.
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Table 7 The pollution of several heavy metals in the soil samples in Shennv cave

HLINYS Y4840 Single pollution index

Y7 Light band

RO AR

. S 15 Y55 2% Pollution levels
Comprehensive pollution index

Hg As Cd Pb
s The light area 130.13 1.68 1.35 0.10 33.32 HJEV5 Y Heavy pollution
557%?]5’ 137.60 2.20 3.35 0.07 35.81 H J¥{5 % Heavy pollution
The lightless area
PRI A5 The dark area 70.60 1.76 4.20 0.38 19.24 HET5 Y% Heavy pollution
“FH{H Average value 112.80 1.88 2.95 0.19 29.46 {54 Heavy pollution
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