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Abstract

Fishery production in coal mining subsidence lakes is one of the main sources of economic income
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for land-loss farmers in mining areas, and different fishery activity modes may have important im-
pacts on the ecosystem structure and function of subsidence lakes. In this study, Huaxi Lake (HXH),
a collapsed lake in Huainan, was selected as the research object, and an Ecopath model was con-
structed on the basis of the water ecology survey to analyze the influence of fishery fishing mode on
the ecosystem structure and function of the collapsed lake. The results showed that: the food web
composition of the HXH ecosystem was more complex, and the energy transfer efficiency was
11.24%; the mass stocking of bighead carp in the collapsed lake had a greater inhibitory effect on
the carnivorous organisms, but its total ecosystem flux was improved; the mass stocking of bighead
carp in the HXH and the centralized fishing led to the reduction of the trophic level, trophic span,
and the TST of the organisms of high trophic level in the ecosystem; and the maturity of the ecosys-
tem and its stability were lower compared with its ecosystem counterparts. Stability were lower
compared to the ecosystems of the same level. Therefore, the healthy development of collapsed eco-
systems can be promoted through rational fishery stocking and fishing methods.
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Figure 1. Location distribution map of Huaixi Lake
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Table 1. Fishing amounts of the Huaixi Lake in 2016

F+ 1 R 2016 BB EME ST (RAL: tkm?)

R FR HXH R FR HXH
i fi 183.00 Vet 0.14
1ot 19.59 B 0.13
il £ 1.05 Jeir 0.11
fig 0.88 H 0.10
fif 1, 0.80 haLs 0.04

oS il 0.56 Hh 0.02
Hifh 0.41 R i 0.02
13,4 0.26 F 0.00
JRUF 0.15 B et 0.00
ikt 0.14 &1t 207.40
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Table 2. Functional groups of the Huaixi lake for Ecopath models
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4 CatF fict 1 13 Shri JEHR RAR
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6 SmbF g, JEER. JIE 15 Crus F5ER
7 CypC i £ 16 Roti Lol
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Table 3. Basic input and parameter estimation table of ecosystem model

=3 ASRGRARKNGASSHMEER

ThagdH BN AW P/B Q/B
il R EE P/Q
Group name TL (t/km?) (/year) (/year)
CulM 3.46 0.02 1.20 6.50 0.83 0.18
HXH ChaA 3.45 0.26 1.60 8.30 0.63 0.19
CatF 3.41 0.14 2.40 9.80 0.42 0.24
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PelF 3.34 0.10 2.50 10.10 0.40 0.25
BlaC 2.92 0.02 1.10 6.80 0.91 0.16
SmbF 2.57 0.31 2.80 10.90 0.97 0.25
CypC 2.45 1.05 2.00 8.50 0.82 0.24
CarC 2.40 0.88 2.20 14.50 0.72 0.15
TraF 2.42 0.56 4.60 16.00 0.94 0.29
AriN 2.67 19.59 2.20 10.50 0.46 0.21

HXH HypM 2.01 182.97 1.20 8.60 0.83 0.14
HerF 2.20 1.21 1.30 7.50 0.83 0.17
Shri 2.50 0.26 10.00 32.00 0.54 0.31
Zoob 2.08 10.20 7.20 25.00 0.24 0.29
Crus 2.00 2.62 120.00 500.00 0.32 0.24
Roti 2.00 4.36 35.00 200.00 0.36 0.18
Phyt 1.00 63.45 177.50 0.00 0.14
Detr 1.00 8.91 0.23
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ARSI, S M S RO TIE TR S R G S R R BAL R BCR[6]. WIS FRS N
B RGN EREI(TST) o 3K 2 B, HETGISETE FRK B HIVE FRIKM TST 405108 42.44%.
15.33%. 0.75%-. 0.01%. A] LLAEH HXH K TST FRFEARER, BISENIE FFHAAE 0.75%, X EERZHT HXH
R KR, RE IR ST EBIR, WEEREIRBhAERE FR BT 5 Bl k.
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Figure 2. Energy flow among trophic levels in the ecosystem of Lake HXH
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NEFRP(E 4), WHIRA T FERNEE( F)BNE V EFRRN S EFRRN Rz, M &SRR ER
BRI AN 8.96%. 10.27%. 15.44%. 11.57%, SEEEFEHEN 11.24%. HXH BRBFRIAOFE 2,
R H TR ) A B P e S/ T B i £ 2 22, WCHABA &R 070, X AT R S EUR Dh e 4 (R RERA BN T
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FEIBIBARH, BEHE 2R RS T —ERE, N ESRELRER —EREN . &SR
EBRGTEYMN R —FEERLRREEK, AR TAESRGKIREMMERE, SRS RGAEEK.

Table 4. Energy transfer efficiencies between trophic levels of ecosystem in the three lakes

4 EARESREREFRENERRBYER

. WIF A= 5 RUBE
BN
(/%) (/%) (/%)
11 10.10 8.29 8.96
I 10.42 10.24 10.27
v 15.24 15.5 15.44
A% 11.55 11.58 11.57
Y% 11.71 10.96
MLY% 11.24
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Figure 3. Mixed trophic impact on ecosystem of the Lake HXH
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HEVHIRENA LS RGAEMIR G E TR R R IIE 3, Hrbiflb il 5 b i AL W RO (L BE A T WG, A
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1) BB RFRAE

VG WA A T B tH A G S 8 g S R (56 5), VEVEIBAN TPP/TR {H(4.3) > 1, [HEFH FCI (3.6). FCL
(2.4). C1(0.3). SOI (0.1){H thIBHK, BWHAET ARG KB AR+ ARFae, IR 8

2) LR RGUEF 15 A R

Ecopaht #%HiE % AR RGMRET)RERES REMMBR/D, ERAGLAEETQ). B
HH(TEX) SIFIRE(TR) i R JE S B (TDE) 2 o HE TG I A2 25 R Gt IR i 26601.3 t/km?/year,
[Eif H TEX. TR. TDE %% .

Table 5. The total system properties of the Huaixi Lake ecosystem

F 5. ERMETS RGNS HEHE

ZH Hfy HpL
Sum of all consumption 4269.7 t-km2.year!
Sum of all exports 87235 t-km=2.year™
Sum of all respiratory flows 2600.6 t-km=2.year?
Sum of all flows into detritus 11007.5 t-km=2.year™
Total system throughput (T) 26601.3 t-km2.year!
Sum of all production 12077.5 t-km2.year!
Mean trophic level of the catch (TLc) 1.82
Calculated total net primary production (PPN) 11262.4 t-km2.year
Total primary production/total respiration 43
(TPP/TR)
Net system production (NSP) 8661.8 t-km2-year?
Total primary production/total biomass (TPP/B) 39.11
Total biomass/total throughput (B/T) 0.01 year!
Total biomass (excluding detritus) 288.0 t-km™
Connectance Index (CI) 0.271 % of total throughput
System Omnivory Index (SOI) 0.132
Finn’s cycling index (FCI) 3.60
Finn’s mean length (FCL) 2.35

2.4, FRRPEHRESRENEER WME R
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L7, 3R B TR R S AR R A AR R A P R I T TR AT AR T AR BRI IR G A
HARG A PSRRI [7], AR s B 2R A I, I B E SR RSN AR TS RS
M5 Dy ReEAT A5 o THE R R 358 P T ¥ 2 B2 3B R RS KR ROV Bl A s TS G S g e, KA Ak

BEFORE, WmPIRAEF E, SRS R, MR XA A S 1 (GPP)#E I 1500
mgC/(m?-d), AR E R A =38 Ji[8]. thah, WERMH X BT REE TR, BEYIHE= T
S TCER IR, VEVE I SZ 2 I AR EE 5 TS K A Aar B 0 2016 4 SV (TP) T 349K 8 0.77 my/L,
B g IR B B 135 mg/m3, A =i, AT AR RS RIS i A fe =R 20 “ BATAL
N7 520 (1),

M CTRATRINL” &, RGN A2 IS S 52, AT e 4A TR IR AN sh P s ok T R e
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WV A S RS FCLL FCL fREBURE M R LLBIMR, RGRAERIR, B EFRRAn
BAREE . HASRGHHBOrRMIERMEERLE L, MIEatkfRMta s mE R RIRANE =D, F
TE R f S (R 1) x4 B AL TS TR The L, 3G e B FR B E I SR 8 FR A2 2

NS INRE MAES R, EVOT A ST RE, BEEOE S SRR I A S R gt
RITRZ A B E MR LR, FEASRG T WS ZUEYME, B bgEP . B 7 I
HOYEL 2R W BT A R A VR R EOE, WINAES RGE R SR . K, ERR
WAL IR S b, N2 S ) SE B O & B A 5 2, AR ORI AR 0 SR et A A
ROERKEH -

SE

[1] Allen, K.R. (1971) Relation Between Production and Biomass. Journal of the Fisheries Research Board of Canada, 28,
1573-1581. https://doi.org/10.1139/f71-236

[2] fTERE. BoKAERZM] JbET FRE R H R, 2000.

[3] Brey, T.(1990) Estimating Productivity of Macrobenthic Invertebrates from Biomass and Mean Individual Weight. Ar-
chive of Fishery & Marine Research, 32, 329-343.

[4] Palomares, D. (1998) Daniel Pauly Predicting Food Consumption of Fish Populations as Functions of Mortality, Food
Type, Morphometries, Temperature and Salinity. Marine and Freshwater Research, 49, 447-453.

DOI: 10.12677/aep.2025.154067 600 N RI R Y


https://doi.org/10.12677/aep.2025.154067
https://doi.org/10.1139/f71-236

IR 2%

(5]
(6]
[7]

(8]
(9]

https://doi.org/10.1071/MF98015

FWEHA. E R BRI IIH LS RGUE SR A MR 2 AT [D]: [t 2 Ar i3], RS TR, 2016.
Lin, L.R. (1942) Trophic-Dynamic Aspect of Ecology. Ecology, 23, 399-418. https://doi.org/10.2307/1930126

i35 vE, BRoRAR, RVEEER, S VR SRIEIR AT R ) T R R 2= R IKA R TI]. AR AR, 2016,
36(15): 4843-4854.

S5V, 1EE, MEA, & UHEREDTAFUK KK EPIHAE = FFIED].  E R, 2014, 34(8): 2101-2110.

TG, 55, A%, 5. WHERIEDTRE X KIS R E 8 224 L. BERR AR SZ I8 3], #lva A2, 2013,
25(6): 916-926.

DOI: 10.12677/aep.2025.154067 601 N RI R Y


https://doi.org/10.12677/aep.2025.154067
https://doi.org/10.1071/MF98015
https://doi.org/10.2307/1930126

	渔业捕捞方式对淮南淮西湖生态系统营养结构和功能的影响
	摘  要
	关键词
	Impacts of Fishery Fishing Methods on the Ecosystem Trophic Structure and Function of Huaxi Lake in Huainan
	Abstract
	Keywords
	1. 材料与方法
	1.1. 研究区域和站点概况
	1.2. 数据来源
	1.3. Ecopath模型构建

	2. 研究结果与讨论
	2.1. 捕捞对塌陷湖泊生态系统能量流动及转换效率的影响
	2.2. 捕捞方式对塌陷湖泊生态系统混合营养关系的影响
	2.3. 捕捞方式对生态系统属性的影响
	2.4. 采煤塌陷湖泊生态系统的主要影响因素

	3. 结论
	参考文献

