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Table 1 Water quality evaluation standard of biological index
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Table 2 List of macrobenthos in caves
S?tc;’gies LC1 LC2 LC3 NC1 NC2 NC3 LTC1 LTCZ2 LTC3
Platyelminthes
Dugesia sp. + +
Annelida
Lumbriculidae 1 species + +
Mollusca
Rivularia sp. + + +
Bithynia sp. +
Semisucospira libertina +
Oncomelania hupensis +
Radix sp. +
Gyraulus albus + +
Arthropoda
Ephemera sp. +
Caenis sp. + +
Heptagenia sp. + +
Choroterpes tumebasalis + + +
Habrophlebiodes sp. + + +
+

Gilliesia pulchra
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Continued table

S?;?is LC1 LC2 LC3 NC1 NC2 NC3 LTC1 LTC2 LTC3
Baetis sp. + + + + +
Procloeon sp. +
Centroptilum sp. +
Philopotamidae 1 species +
Plectrocnemia sp. + + +
Cheumatopsyche sp. +
Ecnomus sp. +
Hydroptila sp. + +
Rhacophilidae 1 species +
Metalype sp. +
Capniidae 1 specie + + +
Perlidae 1 specie + + + + +
Chironomidae 1 species + +
Ablabesmyia sp. + +
Clinotarypus sp. + +
Tipulidae 1 species + +
Picranota sp. +
Straiomyidae 1 species +
Culicinae sp. + + +
Simuliidae 1 species + + + +
Macromla sp. +
Stenelmis sp. + +
Hydrophilus sp. +
Neocaridina sp. + + +
Sinopotamon sp. + + + + +

Note:" + " represents the appearance at the sample; LC1 — Light zone of Long Cave; .LC2 — Twilight zone of Long Cave; LC3 — Dark zone of Long

Cave; NC1 — Light zone of Niu Cave; NC2 — Twilight zone of Niu Cave; NC3 — Dark zone of Long Cave; LTC1 — Light zone of Longtan Cave;

LTC2 — Twilight zone of Longtan Cave; LTC3 — Dark zone of Longtan Cave
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Table 3 Dominant species and their dominance index (Y) in Long Cave,Niu Cave and Longtan Cave

T 1 4 ARl
R Long Cave Niu Cave Longtan Cave
Dominant species e &7 e KT e KT
Summer Winter Summer Winter Summer Winter
Mollusca Rivularia sp. 0.029 1 0.058 5 0.111 8
Bithynia sp. 0.077 7 0.100 0
Arthropoda Heptagenia sp. 0.061 0
Baetis sp. 0.062 6 0.375 3 0.044 7
Procloen sp. 0.033 0
Pohycentropus sp. 0.024 6
Perlidae 1 species 0.095 2
Chironomidae 1 species 0.082 8
Clinoyanypus sp. 0.661 5
Culicinae sp. 0.036 9
Simuliidae 1 species 0.268 5
Neocaridina sp. 0.038 9 0.363 4 0.067 1
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Table 4 Biodiversity index of macrobenthos in caves

Shannon-Wiener #%( (H") Margalef $§ %% (D) Pielou 15 %0(J ")
e Shannon-Wiener index (H') Margalef index (D) Pielou index (J)
Sample site 7% & 0E & 0 &
Summer Winter Summer Winter Summer Winter
LC1 1.83 0.05 2.34 0.21 0.74 0.07
LC2 0.14 0. 00 0.29 0. 00 0.21 0. 00
LC3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
NC1 2. 44 1.19 4. 05 1.75 0.77 0.50
NC2 0.84 0.95 1.28 1.24 0.47 0. 86
NC3 0. 00 0.45 0. 00 0.56 0. 00 0.65
LTC1 1.67 1.74 3. 86 2.17 0.53 0.70
LTC2 0.00 0.00 0.00 0.00 0.00 0.00
LTC3 1.10 0. 00 1.82 0. 00 1.00 0. 00

Note:LLC1 — Light zone of Long Cave;1.C2 — Twilight zone of Long Cave; .C3 — Dark zone of Long Cave; NC1 — Light zone of Niu Cave; NC2 —
Twilight zone of Niu Cave; NC3 — Dark zone of LLong Cave; LTCI — Light zone of Longtan Cave; LTC2 — Twilight zone of Longtan Cave; LTC3 —

Dark zone of Longtan Cave
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Table 5 Correlation analysis between macrobenthos and environmental factors in summer

Shannon-Wiener

Wi H /ECHD Margalef 644 (D) Pielou 5§ %0(J ") g EEL7/N - Y FhE
Item Shannon-Wiener ~ Margalef index (D) Pielou index (J) Density Biomass Species
index (H")
WT 0.383 0.357 0.357 0. 268 0. 326 0. 244
TN - 0. 044 - 0.044 -0.285 0.192 -0.035 0.110
TP -0.179 -0.179 -0.340 0.053 0.193 -0.176
DO -0.271 -0.220 -0.034 - 0. 550 -0.417 -0.326
NH,-N -0.383 -0.357 —-0.174 -0.556 —0.496 -0.507
TUB -0.310 -0.241 -0.017 —0.678 * -0.661 -0.332
pH value 0.339 0.287 0.235 0. 487 0.530 0. 288
LI 0. 759 * 0. 776 x 0. 448 0. 780 * 0.661 0. 783 *
SOM 0.576 0.525 0. 305 0.717 * 0. 683 » 0. 552

Note: * represents a significant correlation at the level of 0. 05 (bilateral) ; WT — Water temperature; TN — Total nitrogen; TP — Total phosphorus;

DO — Dissolved oxygen; NH;-N — Ammonia nitrogen; TUB — Turbidity; LI — Light intensity; SOM — Sediment organic matter
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Table 6 Correlation analysis between macrobenthos and environmental factors in winter

Shannon-Wiener

T H fa#C(HD Margalef #580(D)  Pielou #84((J ") G SRy Wy i 8
Ttem Shannon-Wiener Margalef index (D) Pielou index (J) Density Biomass Species
index (H")
wWT —0.641 —0.641 —0.755 —0.305 —0.662 —0.539
TN 0.367 0.367 0.122 0.692 * 0.748 * 0.404
TP 0.338 0.338 0.144 0.523 0. 254 0.496
DO 0.074 0.074 0.127 0.401 0. 546 0.116
NH;-N —-0.031 -0.031 -0.039 -0.105 -0.118 -0.094
TUT —0.426 —0.426 —0.635 0.160 —-0.134 —-0.308
pH value —0.326 —0.326 —-0.335 0. 009 0. 009 —0.280
LI 0.637 0.637 0.390 0. 889 * * 0. 630 0. 887 * *
SOM —-0.013 —-0.013 -0.135 0.283 0. 008 0.107

Note: * * indicates extremely significant correlation at 0. 01 level (bilateral) , * represents a significant correlation at the level of 0. 05 (bilateral) ;

WT — Water temperature; TN — Total nitrogen; TP — Total phosphorus; DO — Dissolved oxygen; NH;-N — Ammonia nitrogen; TUB — Turbidity;

LI- Light intensity; SOM — Sediment organic matter
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Table 7 Results of biological evaluation of water quality in cave

Shannon-Wiener % (H") Margalef #8440 (D)

R BT Shannon-Wiener index (H") Margalef index (D) FBI
Cave Season TREUE KT 5 EERAQlEN K BT 25 g gl K 5T 5
Index value  Water quality grade Index value = Water quality grade Index value  Water quality grade
Long Cave Summer 2.15 Light pollution 2.59 Light pollution 5.07 Light pollution
Winter 0.09 Serious pollution 0.21 Serious pollution 5.69 Light pollution
Niu Cave Summer 2.66 Light pollution 4.44 Clean 4.43 Clean
Winter 1.31 Medium pollution 2.44 Light pollution 4. 88 Clean
Longtan Cave Summer 1.72 Medium pollution 4.20 Clean 4.78 Clean
Winter 1. 83 Medium pollution 2.35 Light pollution 4.78 Clean
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Relationships between Macrobenthic Community Structure and
Environmental Factors in Karst Caves: A Case Study of Three
Caves in Huishui, Guizhou Province

WU Yongying, DU Weifeng, ZHANG Siqiang, XU Chengxiang™ "~ , YANG Aijun, CHEN Siqi,

YANG Ruixue,JIANG Xuemei
(School of Life Sciences,Guizhou Normal University, Guiyang, Guizhou, 550025, China)

Abstract:In order to understand the community structure of macrozoobenthos in karst caves and its relation-
ship with environmental factors,lL.ong cave,Niu cave and Longtan cave in Huishui County,Guizhou Province
were selected as research objects to analyze the community composition,standing stock and biodiversity char-
acteristics of macrobenthos in caves,and Spearman correlation was used to analyze the relationship between
some environmental factors in caves and the community structure of macrobenthos. At the same time, the
water quality of caves was evaluated based on the biological index of macrobenthos. The results showed that
a total of 39 species of macrobenthos were collected in summer and winter, belonging to 4 phyla,5 classes,10
orders, 31 families, mainly arthropods and mollusks. The density of macrobenthos in the cave showed
summer_>winter in season,and showed light zone~>disphotic zone=>dark zone in space, while the biomass had
no obvious temporal and spatial variation. Spearman correlation analysis showed that the main environmental
factors affecting the community structure of macrobenthos in caves in summer were light intensity,sediment
organic matter and turbidity,and the main environmental factors affecting the community structure of macro-
benthos in caves in winter were light intensity,total nitrogen and water temperature. Shannon-Wiener index,
Margalef index and Family-Level Biotic Index (FBI) were different in evaluating the water quality of caves.
The evaluation results of FBI were more consistent with the actual water quality of caves.

Key words: karst cave; macrobenthos;community structure;environmental factors;water quality evaluation
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