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Abstract

Fishery production in coal mining-induced subsidence lakes serves as a vital economic resource for
landless farmers in Huainan. This study investigated the Panxie-Panji Lake using field surveys and
an Ecopath model to assess the effects of fishing practices on ecosystem structure and function. Re-
sults show that Panxie-Panji Lake has a complex trophic network, with an average energy transfer
efficiency of 16.08% across main trophic levels. Large-scale stocking of filter-feeding species (e.g.,
silver and bighead carp) suppressed carnivorous fish but increased total system throughput, en-
hancing ecological functionality. A dispersed, multi-species fishing strategy helped maintain food
web stability and promoted efficient energy flow. The findings suggest that moderate fishery man-
agement can support the healthy development of subsidence lake ecosystems, offering a practical
model for balancing sustainable yield and ecological sustainability in similar mining-affected wa-
ters.
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Figure 1. Schematic representation of the distribution of coal mining subsidence lakes
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Table 1. Statistics of fishery catch biomass in coal mining subsidence lakes in 2016 (unit: t/km?)

F 1. RARIRPEH 2016 B IBIHEEME ST (RAL: tkm?)

RN RARE S b AR PRSI !
H % 31.34 Ve 0.34
TEfi% 20.27 B 0.10
filf £ 6.86 JeE 0.16
i) £ 8.91 B 0.42
fifg £1 3.32 JI8Hk 0.27
o8 il 8.55 H 0.04
A 0.00 S 271
L 43 0.66 F il 0.16
JRUR 1.38 LS i} 0.00
fis 0.52 Hit 86.01
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Table 2. Functional groups of the Ecopath ecological channel model for coal mining subsidence lakes
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5 BlaC HHE 14 Zoob JERAT )
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Table 3. Basic input and parameter estimation table for ecosystem model

T3 AETRGEEERANSSHMEER

b5 Niteedch BN Y P/B O/B
3l EE PIO
Group name TL (t/km?) (/year) (/year)
CulM CulM 3.58 2.71 1.10 4.59 0.91
ChaA ChaA 3.56 0.66 1.50 7.30 0.67
CatF CatF 3.44 0.52 2.30 9.30 0.44
PelF PelF 3.40 0.42 2.40 9.50 0.42
BlaC BlaC 2.96 0.04 1.10 4.20 0.96
SmbF SmbF 2.65 3.71 2.70 10.20 0.66
CypC CypC 2.46 6.85 1.90 8.50 0.69
CarC CarC 2.40 8.91 2.10 14.20 0.59
- TraF TraF 2.57 8.71 4.50 15.60 0.54
ST R . .
AriN AriN 2.77 20.27 2.10 10.20 0.49
HypM HypM 222 31.34 1.10 8.00 0.92
HerF BreA 2.14 3.32 1.20 6.20 0.96
Shri Shri 2.65 1.54 9.50 32.00 0.99
Zoob Zoob 2.10 11.97 7.20 25.00 0.98
Crus Crus 2.00 2.46 120.00 500.00 0.86
Roti Roti 2.00 4.24 35.00 200.00 0.71
Phyt Phyt 1.00 28.79 170.50 0.14
Detr Detr 1.00 4.79 0.42

Table 4. Food web matrix of the coal mining sink lake ecosystem

4. REIBIEES R R RYIMIER
ThRedl RN RS fedt WSRO RMVEY IR RafEmSk jEamsk AammR

Bk Hphiit

vl

FIREY) - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T 0.00 - 015 012 0.25 0.18 0.08 0.1 0.05 0.07 0.06
Litged 035 008 - 0.05 0.03 0.02 0.01 0.15 0.02 0.04 0.03

H 7ok 0.12 0.0 0.08 - 0.06 0.05 0.03 0.08 0.04 0.05 0.04

JEMAY 008 025 0.03  0.05 - 0.04 0.02 0.06 0.03 0.04 0.03

LIES 005 018 0.02 0.04 0.08 - 0.03 0.05 0.08 0.06 0.05
kA 022 0.12 0.15 0.08 0.10 0.06 - 0.05 0.03 0.04 0.03
peEMEmI 025 015 020 0.10 0.12 0.08 0.04 - 0.02 0.03 0.02
WaEMEMAZE 002 008 003  0.05 0.08 0.12 0.15 0.08 - 0.06 0.08
et 0.08 0.15 0.05 0.06 0.10 0.08 0.10 0.06 0.05 - 0.04
HfhE#hs 003 010 002 003 0.06 0.05 0.04 0.03 0.06 0.04 -

f£ Ecopath BRI BEA I, AHI U — DR T 2 BRI RE (R 4), IZFERE VR 1% 2)
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Figure 2. Energy flow among different trophic levels in the coal mining depression lake ecosystem
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SRR AT 1 AR AR SRR AE 2 2 S M A A = g o KRR (4.4 + 1.2 m) FEOB IR SRR I I 25
ZR, BEYMFHEDOCEERSE . PRy g s o fE R =, IR SRR -
KSR #6088 B iA B 2.3~5.6 mg/m?-d, IXFf PIUE A 7E B 25 2 A W] DTBRZ 30% M RR SR . (A=
I, BAR R G R I H B I RE B AL 1 AU (16.08%), HIX AR T AN EE. BIEITA R
(Redundancy Hypothesis), 2 #Fi3EAF AL ThERTURA R FE ME R OCHE IR . fEARBTFE R, i, B, 6.
Bk MEEZYMILE R TEFRESMEAN, MR REEA YR IRE, AR AT DURME
HASBThEE, BFFRFIEFIET.

2.2. ENEF RGP E S RGR A EF X RN
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Table 5. Energy transfer efficiency among various trophic levels in the coal-mining subsidence lake ecosystem

5. REBEHESRR S ERRENEEGBNE

WIg =3 5 KRB
EIRH

(/%) (/%) (/%)

1l 15.05 18.26 17.46

1 14.62 14.16 14.24

v 16.62 16.75 16.72

A 17.62 17.68 17.67
LAY 15.40 16.30
R Y% 16.08
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Figure 3. The combined impact effect of the coal-mining subsidence lake ecosystem
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S RGN A PR IR AR, B A ERRRE T, AL, R S HEEU(FCI = 5.61). ik
A KE(FCL=2.69). HEHIBE(CI=0.3)L L KRG B E(SOL = 0.15)IMb T KT, RHIZAES
REMFEFRERER, BYMERBANESR, BEENHERENIRBEESBITREN.

(2) LEERGA 15 A P

Ecopath fAIZ5 (W5 6), @H LSRR EMIENE EAES RGBT E SRR, HERN RGN AE
B(TQ) M (TEX) SRR (TR) A It A B4 & 1) R il S (TDE) U T2 Al . SRIESR Gl A2 25 R G AF 2
BN 13213 tkm?/year, s BRIV S RERE B AL, [, 3 TEX. TR 5 TDE $({E 7 HXT 4
i YRGS, i BAERe R . A RE A USG5 7 T S R I =
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Table 6. Overall characteristics of the coal mining depression lake ecosystem

6. REIBIEAES ARG SAHHE

S8 HfH AL
Sum of all consumption 3289.2 t-km2-year™!
Sum of all exports 2990.3 t-km2-year™!
Sum of all respiratory flows 1918.7 t-km2-year ™!
Sum of all flows into detritus 5015.7 t-km2-year™!
Total system throughput (T) 13213.0 t-km2-year™!
Sum of all production 5621.7 t-km2-year ™!
Mean trophic level of the catch (TLc) 2.50
Calculated total net primary production (PPN) 4909.0 t-km2-year™!
Total primary production/total respiration 2.6
Net system production (NSP) 2990.3 t-km2-year ™!
Total primary production/total biomass (TPP/B) 35.79
Total biomass/total throughput (B/T) 0.01 year !
Total biomass (excluding detritus) 89.0 t-km™2
Connectance Index (CI) 0.277 % of total throughput
System Omnivory Index (SOT) 0.151
Finn’s cycling index (FCI) 5.61
Finn’s mean length (FCL) 2.69

24. RIBBMEEESRENETER AR

RIS RGUE AR, KSR TR “ FATRN" 5 TR ELHILF DK
Zh[6]. H, AT RN SR PR XTI MR AR, BRI S IR B SRR B I T R I A
R EHIRAFFIIBRBI[ 7] TN AT RSP T =8 SRR AN, JUH AL i a4 sl fh S S B o I i
R RRMIRE TR BRI 2, BET A5 B E TR RS R B R S50 5 ThRE -

FERMEIR G, EAT ORI SERE LIS RN, KIS BRREZZN 0.1 mg/L, FERZFIF
FHEAR S A AT K S AL TS N B SR RIS o 28] X1 A0 R A2 77 BN 4909.0 t/km?-year, HALT &
KT, ERUSHEAES RGRAABEE T K. £ MTIEE I, RSB 208, 2HEEH
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