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Research on the Influence of Water Depth on the Indicator Significance of Macro-invertebrates for Aquatic Eco-
logical Health Assessment. CAl Yi-fu'?, QUAN Qiu-mei'", ZHU Guang-wei®, XU Hai®, CAI Yong-jiu*, ZOU Wei®
(1. College of Environmental Science and Engineering, China West Normal University, Nanchong 637009, China; 2. State
Key Laboratory of Lake and Watershed Science, Nanjing Institute of Geography and Limnology, Chinese Academy of Sci-
ences, Nanjing 211135, China)

Abstract: Benthic macro-invertebrates are widely used as indicators of aquatic ecosystem health assessment; however,
their responses to anthropogenic disturbance may be substantially modified by natural habitat gradients, particularly water
depth. Based on field surveys conducted from 2021 to 2023, we compared benthic macro-invertebrate community composi-
tion, functional feeding groups, and physicochemical water-quality variables between Taihu Lake, a shallow lake, and Qi-
andao Lake, a deep reservoir, to determine how water depth influences the interpretation of benthic bioassessment metrics.
Qiandao Lake had significantly lower total nitrogen and total phosphorus concentrations and higher water transparency than
Taihu Lake. Despite its comparatively good water quality, its benthic assemblage was dominated by hypoxia-tolerant, de-
posit-feeding oligochaetes, particularly Limnodrilus hoffmeisteri and Branchiura sowerbyi, and was characterized by a lower
Shannon-Wiener diversity index and a higher biological pollution index. This resulted in an apparently paradoxical pattern
of low anthropogenic disturbance but strong biological indications of pollution. In contrast, Taithu Lake was subject to sub-

stantial urban and agricultural inputs, with higher nutrient concentrations and algal biomass and more pronounced eutrophi-
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cation. Nevertheless, wind- and wave-driven mixing in its shallow waters helped maintain oxic conditions at the sediment-

water interface and supported the coexistence of scrapers ( gastropods) , filter feeders (bivalves) , and deposit feeders ( ol-

igochaetes) , resulting in greater taxonomic diversity and a more balanced functional composition. These findings indicate

that water depth shapes benthic assemblages by altering dissolved oxygen conditions and food-resource composition, favor-

ing tolerance-dominated communities in deep-water habitats and functionally diverse communities in shallow-water habi-

tats. Consequently, applying uniform community-based bioassessment thresholds to deep reservoirs and shallow lakes may

introduce systematic bias. In deep reservoirs, conventional benthic metrics may have limited capacity to reflect anthropo-

genic disturbance; their weighting should therefore be reduced, or greater emphasis should be placed on assemblages from

inflow zones. Because current aquatic ecosystem assessment standards in China do not explicitly account for water-depth-

related habitat differences, naturally low-diversity deep-water communities may be misclassified as heavily polluted, poten-

tially leading to inappropriate management responses. This study provides empirical support for incorporating habitat-spe-

cific reference conditions into adaptive aquatic ecosystem health assessment and management.

Key words: reservoir; macro-invertebrates; aquatic ecological assessment; eutrophication; Taihu Lake

TEFRE LS8 i I W 5 PP Ah AR R v, 2K
T pH A 22T A B RSB S A
AR . GB 3838—2002( #t  /K BRI i B b i)
PEub s T 1 ~ VKRR R . %207 ik m
YETRTAE g R PR, AH AR A7 AE B SR R BR . il 4, i)
FEbRA B, XME DL ys Ge (el i o IR S PSR R A
SONE , L IGHE VA KA (9 1 300 26 25 KUK o 4 0 i
FEBATE—E L EORAN LIRR . AW REvs i
BT 2R S5 B, T RS A R4S
Fe SHBEMEAR ML I , 23 R BTG e 1) BRS04
BMBEHERAS, 5 AL IR 45 4, AT IR B 4 T
RS RS RES I T,

KISl 1) 2 48 A 0 5 22 550k 4 3 B B A
JE TR R AR AL 8 # K T 500 wm (9 TG HE S
Y, 5 WS REALHE T RS B AR S W FL A 15 3l )
S, R T AGRK GTRENS EES T
Y], H B AR AL UG, B T AE S R
SR WS S o PR b TR S A
PPHAR T N 5E 3%, Z A8 bR E A W 1 0 2R A5
/N o 15110, Shannon-Wiener 5 Ff 1 45 % 3¢ [
PR AR B 1 CHR 3 A WA BIRSLY 31 Ay T 5 £t
MO ITEN FEFR S o T RE SR 2R e U N 3R I Rk
£ R e [0 AR AR A B R L v
TR AN &£ Gl EE JEEE M EH
[ 5 A B R A R B R AR A 3G, X g
Disedabr O w38 B L & R AR K R A 2
ANEF I EYIEAS R R Z R

Tl [ 7K A 2 AL 78 7 R 0 4 0 4
2017 4, BRI 3  A CRK K Az A 1 K 3R of
Tl EBARSGFE ) , 3 JCK I sh W B S D REHE 7
Hra AFRifErA 252023 45 OKAE B MR R 157 1
WIRUK PR A AR 9 W 53840 GRAT) ) (HT 1296—

2023 ) A S W) ARV B N DI
BhR s 2 2025 4 VLUK AR 2575 121 R 4 TRy
JEAS AT o SR /R 2. X — AR P2 L
TR S YIAE K AR A 2 W T A A

SR, 24 98 b 10 (B 22 56 T X UM AT S il
L DX PEAT A TR B . (AR TE R 2, IR
WIS RE V% 52 3 AL 2 S A=) 5 2 TR L TR 52
M) , 3 25 Y Aff i 5 L AR A5 s B SO R Pk A i
0, T 3 I T R AT A AR Al A K K X
GRS A A B I A, W B SRR R ok
TR o BRI B PR R A R AR R
R WA G| R B, S BT - K S T
S IR 2 S A T B B N
SISl TR S R oA KA A g D ok
MU SRR AR R T

TEARZ I8 o R R AE y — T 255 78 4t
FilE T3 Ak R0 A 0 808; 1) B R VE T, X R ARG
SRR A B BRI 5o AN, KRB B
T2 AE SR A (AR AR B A3 A1) DGR —IR B 5
TR AR AT, 355 Wi £ T 2 —— K A
—FREWPRIRZFE (TR AR A 328 A PLIE
S5, TR K ITH 32 SR R B UKL , B ) S Y AH
X B— o R, KRBT G ER B A 4R 6 B2 T RE k=
TCORSEA SRS 5 8 IR A 5E N TP R W 1, 5 e
PEAL S R AR 1

T B ) CROKOK ) 5 R GERAIHIE ) 1E 3
AR FR SR SRR (A, 78 A AR RRAE 5 N T4 7 T
ZES R o SR, BT K AR S PP A R AE A IS ARG
SPIIEAT AP AT 22 R T G2 — i, R RE 7T
o375 EOK B P i ) B AR 43 5. N, HY 1296—
2023 #% Shannon-Wiener Z2FE 445 504K T 1 iy B3]
FE N TG R G R PR A KR A S PR BRI o



%94 BE—REAE  IKUEXT R S 7K A= A R 7 B SR R I 5 - 1243 -

B OUAR SR ITRER SRR ) , AT PR Bl m AR AR 20 75 12 m® Kk bk 44.3
Hefi . fe ™™™ MR, T 8 E S — AT
DRI , A5 BF 5 R B T- 55 380 5 KW AE AT Hb e KoK, BT Z A 580 km® , KRS FIE 6~ 108
1), B SRS IATIEAG AR M P AETE K GG BEPER] w22 8], K R 33 m' ™ RS AE 7, K
L, E I AR K T S IR S W Ve ThRe RN S A T R ) A6 B R X, DY R4y
JBYER2E 5 AT K G S R SR B VR W AR AORAE 15~ 17 C 2l EREEE,
VEAEHBODLH] 3R TR B S B THIE S, WK A BT R Rl K M S A
L, AR 0 KA S R IAG AR SR AR SPIREOK S 1 100~1 200 mm; ifif T & 3 i T H Ak
o WA A TR BABSE S5 T3 WX, MG E 5, AR T ok R4, 173k 1400
HAEF T A Sh Py AL ) BRAR , o HESh IR E mm DL, Hi 5—9 H KR S AR B KE R
TRA SHEUETEAG P bRl 2 S 60% LA " o AE B TR R 5 T, WS T 5 i
vl s PR S R KW T AL K = R 2
1 #RS7E D388, 402 Sy S 1 X3 K R T AL, o 9 B
1.1 FHRRER NI RIS R R B T R IR . SR,
K3 (30°55'40"—31°32'58" N, 119°5232"— R MIMIRK 152 3 Tll HEie 4 Il i N LA B 3 ol
120°36'10" E) 5 T 5 #1 (29°11'—30°02" N, 118° AL ik iy 835 T4, AW . B 257 37 W0y o vk & 7}
34'—119°15" E) 43 B TR E AR HE S5H &, sk er@msm™ . Mz, T5iHn
T (1) o KRR E S = RWoK WA, KB DIk 32, AZETR S AR R 805 =2 K R IR K 4%
BUH 2 338 1 km®, AU SARAE R B PG RRFIPURE  PF0 R A B4 3, (75 T 59 WK 3 4
PR R S R, ARSI LR SRR KR B BT, K MR A A R, Bk
B SR SRR KN KR 1.9

118° 40" E 119° 00" E 120° 00" E 120° 30" E
T T T o T
-~ z
¥ | ¥ = -
3 - N
o
4
° 6
z .5 ° 3 z
(=] . (=]
on '8 N z Z
= &
1 1 1 1
118°40' E 119° 00" E 120° 00" E 120° 30" E
(a) T551H (b) KM

R 2 5 A 7 T AWML, B B 5 BT, 32 P R SR K, AR AR A A
DRI 7 5 B i e TR T 8052 B S £ R (0 8, I T I O R PR P45 0 5
B1 TESMASHEBECERERSH

Fig. 1 Geographic location of Qiandao Lake and Taihu Lake and distribution of sampling sites
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water quality in Taihu Lake and Qiandao Lake
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Fig.3 Difference analysis of taxonomic community in Taihu Lake and Qiandao Lake
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Fig.4 Analysis of the mechanism of differences between community structure and

physical and chemical indicators of water quality
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Appendix 1 Average comparison table of main water quality parameters of Qiandao Lake and Taihu Lake
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Appendix 2 List and dominance of some benthic animal species in Qiandao Lake and Taihu Lake from 2021 to 2023
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Appendix 3 Average comparison table of benthic animal community indicators in Qiandao Lake and Taihu Lake
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