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TEE  FEEIBOURAERER T X SR IR RIS 4, W58 7R T SR S R M C R IR IR XA T R G AR S
J& Mn 755 5 FO o b7 PR X SR T 25 R R ) 2 4 S PRI IR 7 55 I sl RV 2 T A DG M R A — B, R
ARbRA 1274 %5 Hh KW 660 55, RIE T 517104021 H 24 B 26 F, il 614 5, SIE T4 177 4915 H 21 Bl 26 F, B2
FEVESI T4 3R R | R B v B AU I REPS D(2.4745) > C(1.4036) > A(1.3549) > B(1.1935)> E(1.1384) > F(O0.
7265) o SrAT AR AR SR I Z R S IR F Pearson ARG RBE RS Y, K T As Mn S5H)RRECY B A IEARDS,
PB4 0.039,0.029, il K Kb E 48 As S5PRMEHEE 5 B EAC(0.021) , F 48 Mn 5 Z MR EUE 13 H A G (0.
044) , ik B2 SZ R R I 7R R A i BB RN FA R T R AN R PR KBTS N, 3 i E 4 R BR Hg A F
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Study on the relationship between animal community structure and cave
environment factors in the Da and Xia caves of the Songtao manganese mine,

Guizhou
WEN Qing', YANG Weicheng"* ", TAO Hongmei', ZHOU Xulin', YU Yuanchan'

1 School of Life sciences, Guizhou Normal University, Guiyang 550001, China
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Abstract: We investigated the Da and Xia caves in a manganese mine at Songtao County to evaluate the relationship
between animal community and cave habitat factors. The heavy metal, manganese (Mn) , was tested to verify Mn pollution
in the two caves. The animal community structures and their relationships with the cave habitat factors were analyzed and
compared between the two caves. A total of 1274 specimens were collected, 660 (5 phyla, 10 classes, 21 orders, and 26
species) from the Da cave and 614 (4 phyla, 7 classes, 15 orders, and 26 species) from the Xia cave. Six communities
were grouped (A-F) , and their diversity indices were ranked 2.4745 (D), 1.4036 (C), 1.3549 (A), 1.1935 (B), 1.
1384 (E), and 0.7265 (F). The results of Pearson correlation revealed that the content of arsenic ( As) and Mn in soil

correlated positively with species richness in the Da cave. Furthermore, As content was positively correlated with species
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dominance, and Mn content was negatively correlated with the species diversity index. Temperature was found to be the
major factor for animal abundance and distribution. The results indicate that no heavy metal exceeded the moderate pollution

level in the water of the two caves, except Hg, which reached high pollution levels.
Key Words: cave animal; community diversity; comparative analysis; heavy metal; Mn; As

SRR ARZ AL 7 EH mik 6571, HET, A TR B BOR R M N A
FEAR 7S AT R AR A A R AR N TR S PR R IR o Sl R 4 R 4 e
CO, O, I JE S5 G Z PR AR DCHE > G BRSR BE X 7 CAE W 43 A TR 25 10 5 LA K o 4 J e A= R P 1
WSS UL 4 SR A ST XS T Zn Cu Ni (Ag Cr Hg'> ™" Mn AR R TR b BE7E S5 7%
SYIRETE AR SRR DT TS b SO A FABE Sl Js SR S R s 3 I TR AR 22 | ELIZH X AR R U R, O
PR ERGEBEERX Y L S8 S i R R, A R, ARk LR G A S AR T DX
O R AR S A R, LT AR, HA R a0l Lotk . Ik, AR SCRURAR R g FFE 3 & AT
XFEE AT, IS PR IR 7 Sl W v 2 102 75 A AR R , 45500 B DX 00 7 L 3 vp M % B2 A7 R L 4
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m i 7ORIEAE A AR T AR A HE AR AT/ N B AR TR BE K3 T0 S BRI, AT K 78T S
e /INVKE . G 28 m, B SEiAb 20 7 m, [ NIBHTARZE T2 4 m IR BE 18°C W 70% , iy WAL [ , A1
WEAT 6 ) 22 SR ELABTR A R B /N 390 K 3 m, et i TR 14°C TR 84% A5 e HAR
WA T BE AR, O 14°C TR JE 84% S E AR B ARAR , 43 P )2, T IS T 8 4%, BE (L A sl R KRS
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FIFH 2 A 77 (19 77 38 (eTrex Venture ) GPS 5 57 A 7 W44 w8 B, A G 5 WAL 28 A BR 5348 24 W) A2 77 11
JWSA2-2 AU EE TIN5 A BOR AL o A6l AN F 5 5 Bl i g b PR B A BR 2 w) AR 7 i #5 2K
SRR (LB-MS4X) , FZA M CO,, 0, By & 7, 't FREE By Il 2 FH 28 A1 o 20w 2B 77 19 O BRBE 3 ( TES-
1339R) Dl kil sy S EGE
212 FERCREE

SRR AE BRI BOGHTR RS A BE A TR AR TAE, B TR B m BT LA T X SO R R B RS0 )
PEATRAE . B NIRAE WA Sh A RS, 75% T AE 120, e Je 0 T O K & B A T 38 BHRAE

TR X256 N K RE R TR R 4R | K AR & = AMIK T 1000 mL,

TR AR RO ISR A T SR G R A AR M2 0.5 kg, WRIE B AT TR Z 5
BERAE
2.2 FEELALER

J OLYMPUS (SZ51) fiff #1558 X bR A HEAT 43 A %00 o X A 4= K AR AT 43 A, B A 2D B 2 BB it
ST AF-640 SRR EEAIE K L AR He As B E i I K AR 48 Mn B AR SIR
FHICP JG3EE KA Wl
2.3 Wdaib

XI5 T 2 REE 4R 25 MR UM 8 B 04T 20 B, LR 5 2 IRBGGE LAY | 45 IR Margalf 1) richness
index A IHEWFFE R,

D=(S-1)/InN

Kb, D R PR Fw S Fom PR EL, In S AR B, N & REVE T A sh il B8, R Bk —4E g 46 4L
( Shannon—Weiner index ) AT RES ZHEME,

H =- Z (Pi)[In(Pi) ] ;
Pielou 5] AR BT R 51
c=Y (n/N)’
Ko H W Fh R85, S S ALSEEE DR BER, PO S | PRGN LL 0 o S AR R
FH Simpson 3 BEFRECA X HRRFR LB,
c=Y (n/N)’
Ko, € HIRISEFRE n M3 § FPAASEEL, N AR T PR A AR
i Whittaker FAHLEFEECA 2o BT BRSO AR B
1:1—0.5(2 la, = b, 1)
S 1R PRETS AR AR FE B, s S REDE TR R, B, o, R b, R IRl A & AR EI53 IHE o AT b BETS
R, RO R T R TS YA 5 05 S Muller AR BHE B S MR AE A 0 R b T AR A %
TR TR T B & B TS U %8 B EEA H T Y IR BT ER (b 241 S (8 DA K R i 532 3 T RE S RS 1)
T REAENER R, RS E 1, Hata AT .
I,=1log,[ C/(KxB,)]
K, ¢ HICE n BTN E R BN ICE n WU HHE K 2% R4 A A 22 5 T R 5 1 AY 1 5078 Bl i B
HIRB(LRE R 1.5)
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24 B 26 B, Tl 614 5 SRR T 4 117 4 15 H 21 #} 26 Fl',

KA FIRSAE A el shFh i 2, B (OR TG, 5560 5D, TR 856 | R wE 7 P A Eice
Lo BRI 7 R T R R, KR R A AT 45T A MR T S RIS AR O, AR KRR X
YRS TR PR 2,

£ 1 Muller 373 RIS R

Table 1 Grading of index of geoaccumulation

AR AR (1) I3E YRR R RIE R () Biele YRR
Geoaccumulation Index Classification Pollution level Geoaccumulation Index Classification Pollution level
1,,<0 0 P REE S 3<ly,, <4 4 BRI Y
0<l,, <1 1 el SRR LS 4<ly,, <5 5 SR P S
1</, <2 2 EREES 5<l,,, <10 6 T T
2<l,, <3 3 4 -SRI

x2 K TRRA LR EM LB

Table 2 The category components of animals in Da cave and Xia cave

e Il N H # il
Ray belt Phyla Claaes Orders, Families Species
LB! 4 8 14 15 16
RLB! 2 3 4 4 4
DB! 4 7 13 14 15
LB? 4 6 11 15 19
RLB? 2 3 5 6 6
DB? 2 4 5 6 6

LB . f59%4¥ light belt; RLB ; 85 %77 reflection light belt; DB ; TR 45 dark belt;! . KA Ray belt in Da cave;?: R4 Ray belt in Xia cave

FA HR G R A R U S B Glyphiulus valgatus 56 B BE 2Bl Kronopolites svenhedini , 7351 5 3R S 4049 30.
45% 33.03% @ =M Ougesia japonica HLUBE BT Porcellio scaber , 73 5 15 i 3R M B0 6.52% . 6.
36%, i AR A B D R R 46.74% 3 8 AP A BOR LA Euphaedusa spinula S R
ik Podoglyphiulus sinensis , 735 5 4k BB 8.47% .9.28% , Wil 7 AR BB RER M5, W3R 3,

®3 KiETRREASMAE (SR AR ENEE
Table 3 The species and relative number of animals in Da cave and Xia cave
Kl Da cave T Xia cave

L/
. 4 ¢ 4 [y
Species LB RLB pp A% RLB DB BAH/%
Percentage Percentage

S840 Platyhelminthes

15 UK Turbellaria

=1 B Dugesiidae

=R Ougesia japonica 38 5 6.52 9 1.47
FA554)1] Annelida

% 44 Hirudinea

JKIER} Hirudinidae

JK W% Whitmania pigra 1 0.15 1 0.16
ARSI Y)1T Mollusca

Ji £ 4K Castropoda

FUBAT 55 5 RL Ariophantidae

IRZEANFEEUR Macrochlamys segnis 5 0.81
FrAE B ARIF IS Macrochlamys sinensis 1 0.15 1 0.16
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Wkh

Species

K Da cave

T Xia cave

LB RLB DB

A/ %

Percentage

LB RLB DB

A/ %

Percentage

7 A U2 Kaliella caricola
JAEIREL Clausiliidae

ORI B2 Euphaedusa spinula
PRELGE Euphaedusa aculus

I IRE} Cyclophoridae

[EH8 TR Prychopoma cycloteum
I EhIT Arthropoda

B4 Insecta

3 45} Rhaphidophoridae

[ 4% 44 3% Diestrammena crenata
SO R Diestrammena solida
BIEFL Gerridae

IK BB Aquarlus elongatus

KICEL Tipulidae

KL Tipula sp.

B IFEEL Syrphidae

Ay BT MR Epistrophe balteata
YR} Mycetophilidae

F R BIUR Platyura sp.

1A} Formicidae

W8 L 4S0® Hemagogus sp.

- HF} Carabidae

RS H Harpalus sinicus
=AW Harpalus tridens
FUEFF Geometridae

BEIERIK Triphosa largeteauaria
IWE H Odonata

7K #& Odonata sp.

[ 2R} Staphylinidae

T MBI Paederus fuscipes
7249 Crustacea

BEEF} Potamidae

INEIRSE Daiptamon minos

1 HUB} Oniscidae

FELKE FIH Porcellio scaber

1% £ #4 Diplopoda

M T % Cambalopsidae

AL R S il Podoglyphiulus sinensis
JHfEAA 4B A} Glyphiulidae
Bl U S B Glyphiulus valgatus
15 f % T A} Cambalopsidae

ki ME#E Bk Glyphiulus granulatus

# it} Paradoxosomatidae
Fa B Rk Kronopolites svenhedini
HEMER B Oxidus grasilis

24

12 1

42

201

215 3
10

2.12

0.45

0.45

4.55

1.06

6.36

30.45

0.15

33.03

1.52

43 9

27

25

22 3 4

22

26 261

0.16

8.47
0.81

0.33

1.30

0.16

4.40

4.07

0.65

0.16

4.72

0.98

3.58

9.28

46.74
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Wi K Da cave T Xia cave

Species LB RLB DB A5/ % LB RLB DB A/ %
Percentage Percentage

B E5 Bili J@ Kronopolites sp. 2 0.30

JE L4 Chilopoda

Rl Scutigeridae

AEHHIE Theteuonema tuberculata 1 1 0.30

BEWARL Scolopendridae

WRIAJE Scolopendra sp. 3 0.45

AR AR Lithobiidae

B A7 WA Bothropolys Rugosus 3 0.45

WRIEN Arachnida

K& EHWFF Phalangidae

Btk Opilio sp. 1 7 1.21 2 0.33
kAL Leptonetidae

TRECHIWE Leptoneta xui

T2l kBl Agelenidae

KBk Tegenaria domestica 9 1.36 6 0.98
HLR 2k Agelena difficilis 7 1.14
BRIKAL Theridiidae

W ZE AWk Achaearanea tepidariorum 32 5.21
R ERCHE K Parasteatoda tepidariorum 19 3.09

HHMESHHIT ] Vertebrate

Wifi4N Amphibia

FHUER Megophryidae

£ 158 Oreolalax rhodostigmatus 1 4 1 0.91
JEFTE Reptilia

ke Al Colubridae

AREEMEFE 2 WA Lycodon rufozonatus 1 0.15
3T Total 341 10 309 660 237 42 335 614
H/H Pecent/ % 51.67 1.50 46.82 38.60 6.84 54.56

3.2 PHEA B RSB
321 BHEHM

WA S A oA LSRR R -1 22 5 BRI R IS DG AR 3 T Rsh ) R skl 4 A
AR 6 1okt

FETR A - 0 B Bl DR BRI + = A o ORI, 20 A 7 IR A D6 mis S DLl A3 R B B 520t
AR B LB Ry 63.05% , 5 W& SR8, 235l 206 Bl SRR 12.32% 11.14%

VR B MU S B+ K Tipula sp. +JC ROV | 23 A 76K 55 0677 B & A AL Fh IR H W R, L
2O B AR 65.05% , J5 P BB AR, 205 driZotis SRR 7.77% 8.41% .,

BEYE C. 205 V7Y Oreolalax rhodostigmatus +3&5 ROk + 520 kL &5 Diestrammena solida+ 755 Mg 8 44 . F
Lycodon rufozonatus Ff 1% , {2 15 WA ECH 20 | 43 A1 78 KA SE WS AT, 50 P & R L3R, B 20 S R 8o
40.00% , J& P A 5 IZ0e SRR 10.00%

FEVE D ORI B R+ I+ % A ik Achaearanea tepidariorum FEYSE 43 A7 T A 6T, BT P TR, 5
S ARELTY 18.14% , Ja P a0l diZotas Bl 3R En) 11.39% (13.50%

TV E o MR 0 it + ) A8 MR+ O USRIV, 23 AT T8 T T 55 06 BT o 8 R A3t 40 3l o 20ty
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SHARELT 61.90% 21.43% , J5 # R E@ R ZOG TR S 7.14%

BETE F o I 00 2 s + AR P B S B A %, 0 A0 76 T R SRS T, S8 DR SR, 43301 oy S 3R 77.
91% .16.42% .
322 BEKMZHM B

FRIGAAEECA AT K R 6 NERE I Z AR5, WK 4,

R4 TRAFRFHENSEE HOENRBERY

Table 4 Diversity, evenness and dominance indices of different communities

. H' ! [

P 5 | H D - |
. . Community . L Community Species

Community Species L. Maximum of H' Species richness . R .
diversity uniformity dominance

A 16 1.3549 2.7726 2.5721 0.4887 0.4279
B 4 1.1935 1.3863 1.3029 0.8610 0.3400
C 15 1.4036 2.7081 2.4419 0.5183 0.4412
D 19 2.4745 2.9444 3.2918 0.8404 0.1037
E 6 1.1384 1.7918 1.3377 0.6354 0.4376
F 6 0.7265 1.7918 0.8600 0.4055 0.6349

HLALRER A community A;B.EEV% B cmmunity B;C.#iV% C community C;D. B D community D;E.#E5 E community E;F. B % F community
F;S. ¥ species; H' VR SRR community diversity; H', BETR R ZFEME maximum of H; ;D Wb £ & 5 species richness; J BRI R

community uniformity ; C : P L E species dominance

H T A O E BT, IS A(16) 5 D(19) YAt g K, i £ & i &, o
B4 2.5721.3.2918 , 0] LIE HBF A DR B 22 2 & RS At b iy | i — AR 5 0 2 g Al R — 300
BB M i U I 9% F(0.6349) > C(0.4412) > E(0.4376) > A(0.4279) > B(0.3400) > D(0.1037) , #
7% F 3 A T TR RS IS BT A R A e e K i e i S5 B SR i A A b A R TR BE TR IS,
ARG AK O RS E R B2 B REIAIe TR, Chelius 558 THF5E T 2B/ ChUEY 24
P IR K B TR S R A 0 S e W O ) o A VR T i e A R
LRI e RIS RE RV b AR e R, eI 2R VAR Bt S BRI 7 J2 HE 7% D (2.4745) > C (1.
4036)> A(1.3549)> B(1.1935)> E(1.1384) > F(0.7265) , B34 D 4345 T FiAA G, Tzt A58 R i,
BIEMREE NI B KR (19) , YR 38 B (3.2918) \ ZHEPEFE 50 (2.4745) i K, 5 G W Fh &
K, ZREMERS BB R X — F RS IE 0 SRR HR S D 3 B R HOMT 3 22 ) (456 R 5 BB k22 2 2006 4F
S v S TN AN 0 S T

SN I &, s B LG AAU PSR, PR 43 0 2 TR 1 5507 BT . BV E L F AU Sy
P43 B A T I B E5 AT SR | A —3 7SR e #1858 7 22 5/, N fT S SO A U s A
FHABRETS [ AR T B i S S SR REYR A B Z 18] YA L8 BN A4, 6 240 SIS T KRR A
LS R A SRR (AR RIS BURAK, R 0.0029 , JE R AT BEJE th T K T4 &, KR A e 55908
A KA FER G HR Y RN AE G W03, T SRR o AR S BUR P = BT ) 55 5 — RN A S 55
PEERAE Y A7 2 e X M A & A TR R A rh g R B T A TH™ 5, SEW RSO B > 54
PR R SDOCHE YR ER D> . WK B BEVE C S B RIS B s, o 0.7239, I3 43 31k A KR
A NI G , SRS R 7R 48 6 AR L TR B R RS EAT A — AR 10T B R A TR
QR B L 1 2 e w2 S B3 7 S P a5 1 W A D A U e S (VN3 2 = B N N T WA
[FD (C—F; A—D) Z A PE R R Rr  AH P EHE £ 53 51 0.6684 .0.1737, BV A D #R AL T PRIR /A
Ser HLI A R 0], AR AR R USSR £ A BRI Y | Smry T A2 v AE BB TR U W
TE PN TR B A UE A R A g AR S AR £, R TR A R A A AR R A R |
TR VEAR R A A, PR 2 R IO RN R 4R AR [R1DGAS 9 Sl e B AR PR R K IR O, BRI 5,
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R5 TRBFEMNBELIEIEL

Table 5 Similarity indices between every two communities

Y% Community A B C D E
B 0.0029
o 0.0409 0.1294
D 0.1737 0.0928 0.1981
E 0.0029 0.0714 0.7239 0.1797
F 0.0029 0.0119 0.6684 0.0119 0.6786

3.3 RICHRIEE R I (S AH S A
XER N 2T B BB N AT G D, BB R LR 6,
6 BEETHHREETHNEE

Table 6 Measure value on part of environmental factors in different community

e W,/ W,./ W/ St/ S,/ S/ 0,/ €0,/ A
Community (ug/L) (ug/L) (mg/L) (mg/kg) (mg/kg) (mg/kg) (%Vol) (mg/kg)
A 0.02 10.0046 0 14.353 52.3527 1155.4596 20.45 499 19
B 0.018 12.8493 0.009 12.3669 417627  1012.7035 20.46 569 17
C 0.025 14.0852 0.013 9.944 50.802 1136.8557 20.49 591 15
D — 12.4371 0.005 9.1981 38.4887  1320.5207 20.59 360 18
E — 13.3425 0.012 10.5338 39.4995  1008.5312 20.59 360 14
F — 13.8145 0.015 18.6687 247672 1313.3380 20.58 395 13

Wi, IKHEH He 195 & the content of Hg in water; W, : /KAEHT As 75 12 the content of As in water; Wy, : ZKAEH Mn 195 & the content of Mn in
water; Sy, : 13 Hg 55 4 the content of Hg in soil; S, : 14 As )% 4 the content of As in soil; Sy, : £3EH1 ) Mn 74t the content of Mn in soil ;
0, : 2511 0,17 £ the content of oxygen in air; CO, : 251 CO, 5 fk the content of carbon dioxide in air; AT: &% air temperature; —: %N+

{& there is no

HI T2 T R 1 2 RS R B AN G — PRI XS 26 4 (3R 6 v A BICH 0 4 7 s 1 2 s v A6 Ak 385 ) ]
SPSS 17.0 735X A | T i 7 Sh e 2 REE AN EREE [ AT A G i A5 2R UL 7.8

F7 KiEENEE S SINERETFH Pearson 18X REERE

Table 7 Pearson correlation coefficient Matrix between community diversity and environmental index of Da cave

S H H' . D J C Wi Wi Wi Shg Sias Siin 0, co,
H’ 0.19
H 0.022* 0.168
D 0.012* 0.201 0.033*
J 0.002** 0.188 0.019* 0.014*
c 0.125 0.064 0.104 0.137  0.123
Wi, 0.536 0346 0514 0547 0533 0.4l
W, 0.81 0999 0831 0798 0812  0.935 0.655
Wi 0.813 0997 0835 0801 0815 0938 0651 0.003""
St 0.989 0.822 099 0977 0991  0.88 0.476 0.179 0.175
Shs 0.039* 0.229 0.06  0.027* 0.041* 0.164 0.574 0.771 0.774  0.95
Sun 0.020* 0218 0.05  0.017* 0.031* 0.154 0.564 0.781 0.784 096  0.01
0, 0.869 0.679 0847 0881  0.867 0.744 0333 0.321 0318 0.143  0.908 0.898
0, 0.766  0.956 0.787 0.754  0.768  0.891 0.699 0.044*  0.047* 0223 0.727 0.737  0.365
AT 0.952 0.858 0.974 0.941 0954 0922 0512 0.142  0.139  0.036* 0.913 0.924 0.179 0.186

PAE, ™" HE 01 KPR b RS " 7E 0.05 K- (U b R
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# 8 TiRENEE S SINERE T Pearson 1HX REAEE

Table 8 Pearson correlation coefficient Matrix between community diversity and environmental index of Xia cave

S H H' D J' C Wis Wit S Sas Shin 0, CO,

H 0.145
H' 0.002** 0.145

D 0.119 0.026* 0.119

J' 0.354 0.21 0.354 0.236

Cc 0.239 0.095 0.239 0.121 0.115

W, 0.219 0.074 0.219 0.1 0.135  0.021*

Wiin 0.189 0.044* 0.189 0.07 0.166  0.051 0.03"

S 0.583 0.439 0.583 0.465 0.229 0.344 0.365 0.395

Sas 0.706 0.561 0.706 0.587 0.351 0.466 0.487 0.517 0.122

Siin 0.654 0.799 0.654 0.773 0.992 0.893 0.873 0.843 0.763 0.64

0, 0.667 0.522 0.667 0.548 0.312  0.427 0.448 0.478 0.083 0.039* 0.68

CO, 0.667 0.522 0.667 0.548 0.312  0.427 0.448 0.478 0.083 0.039" 0.68 0

AT 0.002 ** 0.145 0.002** 0.119 0.354  0.239 0.219 0.189 0.583 0.706 0.654 0.667 0.667

ZRGART 8 43HT, KA T A& I AP EFR BCZ BRI AAAE 3 A AR OG . R R 1, KRR <
TR As Mn SRS R EADS, P (A5 0.039.,0.029, HIEHE SR Mo & SYREEE 1Y
SIREFREUE WA, B —25 RS Mo B4 FROIBEAS 5¢ , Mn ZERL HEA TG 1 36 AR G 6 25y T 2L
A ARAEACHIME A R IE A R A AR T R R, IR e R R A R T Ok
NI B R 45 B 405 3 Mn 2 IEAHDE, P{ER 0.017; ¥ 5] EHR B S H 274 (0.031) , K
TR 7K AR TS G RR AR OTC I AR OG , 22X LA, R IR LR K AR T 8 4 i 5 ZRE R B E BB HOC N As 5
PR L S4B 5 1 25 TE AR DG, Mn 5 Z AR PR 0 10 2 SRR OC i R b G R 5 2 HE AR BOT T ARG,
JR R L% 8, AT S22 M R R 7 AR oA i E 23R ELHER2 ) 13 /sl 2 e B S5 Fh 8L ek
ZREVEZ FE A S R IE OGP (E R R 0.002, HE 6 AT, TR R BE R AIK, 5 B0 4 sh ) 1) 55 631 U
RS, AR TN IR Sypna picta , BETHE L 25 27 35 00 X 5t M 22 (%) e I 4B 8 K P 0 st e 9% 0k 15 17 1F
R, R 2l Y AR ey, 4 28 Bl A TR T B — 2L 3l AT St 1R 4 28 55 5 ol R
e, AT AL 3 R A TR R R S A A R R
3.4 EERITRITN
341 LIEFESIRGITEN

FREG (K BT B PAN AR EY (R AE R IR 3R BT 5 R ) X R R o 3 b &
& B IATIE AT

®9 XA . TEIBEESEFTER

Table 9 Heavy metal pollution of the soil samples from Da cave and Xia cave

e K g5 i 5 $ih g5
Ray belt Hg Classification As Classification Mn Classification
LB! 6.00 6 1.22 2 0.40 1
RLB! 5.78 6 0.89 1 0.21 1
DB! 5.47 6 1.17 2 0.38 1
LB? 5.35 6 0.77 1 0.59 1
RLB? 5.55 6 0.81 1 0.21 1
DB? 6.37 6 0.14 1 0.59 1

FIRAABR R S - L S AR XY B B AT (R MR R b Min 6995 QeGSR T 1 4, BRI
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10 A E = 38 G

SR T TR HTZT KRR RS G b IX R TER R A E BR_ AR L 2.5 124, A
JZ 22 A AR TR E ST 10 k7 DRI BRI o 38 P G Min I AR [ [ —HUZ AR, KILF IR 3 i
F4JE EEOR A THFARS  ERRKEA N 2R EE " He BT5RH05 As Mn Z 5, {0
FEAH DA SR ZREE R B R C R IR & SR v BE S He ML FIE S (B BB A &, i sc s
MR 4R A g TG Y fEE YA FEAWEY AR R X R T He Z2HONRIREREE A 5k
BAZSU AT R MRS, AN R A 4Bt P He As 258 4 8 76T 7S ik N 1 B SR AR, R
He 7EAE YR S 5%, WH AR Z wish i Eah i L84 n3, HAeJE Mo As N—E R L mE K
TR R SR T 0 A TS LR 9,

3.4.2 JKIKESEEG RN

HRAE H N /K PREE T FE AR GB-T14848-93) X Fl | I 7RSS 715 G 3P4 5 3R a0

F10 KiE TRXKGCESEFTEER

Table 10 Heavy metal pollution of the water samples from Da cave and Xia cave

s Wi,/ (mg/L) K B A Wi o/ (mg/L) K FThR W ptng/ (mg/L) YIS
Ray belt the "‘.’ntem of water quality the C(.)Illenl of water quality the (:(.)ntenl of water quality
Hg in wate standard As in wate standard Mn in wate standard

LB! 0.00002 1 0.0100046 I 0 I
RLB! 0.000018 1 0.0128493 I 0.009 I

DB! 0.00025 | 0.0140852 I 0.013 I

LB2 - — 0.0124371 I 0.005 I
RLB? — — 0.0133425 I 0.012 I

DB? - — 0.0138145 I 0.015 I

FRTE T A JE V5 Y AT R, IR I - T 4 VS Y G Xk B A B - rp AR S Y R LA 1 B OKF L (H
IKARTE & J8 V5 VA o, PRI 7 K IEATS 75 e/, T R R 4 v AR TR AROK K IR, 3 mT 855 P 7 +
A O R T IRHIR 7 M UL | 5 SR B T R 4 % W R A LR S A i A I B T v
IR PR B RE T, KR E & B TS YR S, EA R 9, ITLLE 1R IR K A
As Mn XHR 7P ZHEPE AR B EAROCHE  KIR T He & B0/, BRI 57K A= RS A A S IF AN
Wi, IR 10,

4 iR

XSGR X T B IR R IR AT IR A TS R BRI R R 2 BRI U AR
7 Z AR LA = A1 AR 7 A A8 e (C-E) LI RDEH (C-F, A-D) RARUERER . 7540, % T

AU AR B | A AR B R T T A R A A, B AS TR 7 R AR ARG N Sh P R
R o TR T4 ™ 5, W50 3R TR 3 11 5 L ) AR B A 2 B0 7 S A B0 IR A
SBHET (A-B) FHMEAE BB, ZEARSCHE T n] AR Hh 3 KA AP B G M As X IR R {31 7 X i
ZREPEZ ARG Al T F G, AN G 8 Mn 15 2 REPE 48 505 235 AR 5C , T DL o 4 J o) 7 sl ) A e v
LERATIAFAE— S [ SRS, 58824 B e 2 b — B0 L b o S A3 Aol A, KA R e o
G R AL Hg iA B H {5 0 AT b A A DX ] RIS 7 38 v O DI ™ B4 75 %, 20 X EE T o e
ZHENESIRELN T 1Y Pearson AHICTEST R nl 15, JLARE 438 55 KR T 7S 8y B9 AR AL I A — 2, KRR
S G R S R MR B AR SRR, T P85 T 1) P DU JC I S AR 5% il B RSk 5 i T 3l 1] 5
EIEY/ U ER TS B I S N ot R R A B TN S KN I A S ok =: W vt = Bl T ) S I E
IKEEATCIG R 8 G SN A LTI AT I 58 0 At R B — 1 00, BRIV S B o o o 35 B v, o
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10 41 Mg A SN AL DRI N R 7S IS S50 SRy PR TN B SE R ST 11

KGR A EA RS 0 b 3R AW AR KBTS Qe i/ N o AR SEAU MAE B 25 580 - s A IX
BEF ST IR I ST 5P P e A TS Qe R B AN R R SR X S I v BRI EAT TS BT A EER AT ST
AR X BN S IR A T B A T e Jm A R A
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