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Fig.1 Schematic diagram of sampling sites
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Fig. 2 Schematic diagram of egg collection at the bottom of the river
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F1 2022 FKTIEFFIREGEREAEFEIAER

Tab.1 Species composition of fishes at early life history stage at Jiang’an section in the upper reaches of the Yangtze River in 2022

H = FUES
Order Families species
filfz H Cypriniformes fifif%}  Cyprinidae *BWfit] - Rhinogobio typus

*PuE e Saurogobio dabryi
*24R0  Squalidus argentatus
B1e Hemibarbus maculatus

* 240 Coreius heterodon

*2F| VI Rhinogobio cylindricus
* B Opsariichthys bidens

* BBl Ctenopharyngodon idella
*2%  Hypophthalmichthys molitrix
*34i Aristichthy nobilis

"2 Cyprinus carpio

PEAWIfE  Distoechodon tumirostris

g Rl Homalopteridae *MBE G LY, Jinshaia abbreviata
*APUEE JEP Metahomaloptera omeiensis
i B  Siluriformes fiffFl  Cobitidae AYEAREISK  Paracobitis potanini
%} Siluridae Bty Silurus asotus
fikFl  Sisoridae PGk - Glyptothorax sinense
Bk Bl Amblycipitidae P Liobagrus marginatus
2 H  Perciformes fiskl  Serranidae P Siniperca chuatsi

PRHRSE  Siniperca knerii
A oURSER I AR, MR B M2, RS RUCRER], MRS ACRER, RS KL,

Notes: * represents the fishes laying pelagic eggs, * represents the endemic fish in the upper reaches of the Yangtze River, ' represents the fish eggs
collected at S1 site, * represents the fish eggs collected at S2 site, * represents the fish eggs collected at S3 site.

iR R SRR Sk GRS AN 1 R, 20 Rl LSRR 17 F, RREBFARRIGHK . 9% (Sini-
PrEER RIS 11 Fl, RN 65%; KU perca chuatsi), [5 & W) 4 (Rhinogobio cylindricus).
LA RS 3 B, 23 S B < UK (Jinshaia PRI, ST, S2 M S3 4% 3 MY &
abbreviata) . W&JB J5 - (Metahomaloptera omeien- LA B Fh 2 R W) 80 (Rhinogobio typus). K HR i
sis) G AR @ 8k (Paracobitis potanini), i & FpJs (Siniperca knerii). "¢ #(Saurogobio dabryi) A}
B9 15%, SI M REZR] 16, R RED H L 16 50 i 8 ( Glyptothorax sinense), FH:iv, W PP 7E
(Liobagrus marginatus). JEARRIGK . B (Aristichthy R Ve LR PR I 3= R C i ST N A o 1|
nobilis) [& W) £ (Distoechodon tumirostris); S2 1\ 93.65%. 90.24% F1 94.03% (5% 2)

ROREERI 19 PP, ARRE RN (Silurus asotus); S3

*2 KILEFIRREIIMAEEES)

Tab.2 Species proportion of fish eggs in Jiang’an section of the upper reaches of the Yangtze River

HK S1 S2 S3
species B/ pr e /% B/ b e /% B/ kL EEA1/%
number proportion number proportion number proportion
Wifit]  Rhinogobio typus 6445 93.65 5018 90.24 16 644 94.03
KIRGK  Siniperca knerii 106 1.54 199 3.58 586 331
Ugfit]  Saurogobio dabryi 200 2.91 96 1.73 241 1.36
PRk - Glyptothorax sinense 31 0.45 131 2.36 127 0.72
HAh  other species 100 1.45 117 2.10 103 0.58
A1t total 6 882 100.00 5561 100.00 17 701 100.00
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Fig.3 Daily variation of densities of fish eggs at S1, S2 and S3 sites in Jiang’an section of the

upper reaches of the Yangtze River
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Tab.3 Biodiversity indices of fish eggs in Jiang’an section of the upper reaches of the Yangtze River
i A Shannon-Wiener Margalef Pielou Simpson
site LHEAEHT) FEAHHD) S HEO) 38 60
diversity index richness index evenness index dominance index
S1 0.346 1.697 0.125 0.878
S2 0.496 2.087 0.169 0.816
S3 0.306 1.636 0.108 0.885
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Fig. 4 Daily variation of environmental variables in Jiang’an section of the upper reaches of the Yangtze River in 2022
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Tab.4 RDA analysis statistics between the density of fish eggs and environmental factors

Hh1 Hh2 3 %4
Axisl Axis 2 Axis 3 Axis 4
RHEAH 0.1351 0.0832 0.0532 0.0327
cigenvalues
R 13.51 21.83 27.15 30.42
cumulative percentage explained variation
P 55 RIS TR AR S A 0.8358 0.7848 0.7973 0.6930
species-environment correlation
FIHR SR 38.51 62.25 77.41 86.74
explained fitted variation (cumulative)
0.8 3 W
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Fig. 5 The relationship between density of eggs and
environmental factors in Jiang’an Section of the upper
reaches of the Yangtze River in 2022
R.typ: Rhinogobio typus; S.dab: Saurogobio dabryi; S.arg: Squalidus
argentatus; H.mac: Hemibarbus maculatus; C.het. Coreius heterodon;
O.bid: Opsariichthys bidens; C.ide: Ctenopharyngodon idella; H.mol:
Hypophthalmichthys — molitrix; C.car:  Cyprinus  carpio; M.ome:
Metahomaloptera omeiensis; G.sin: Glyptothorax sinense; L.mar: Lioba-

grus marginatus; S.ken: Siniperca knerii
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Fish resources of early life in the Jiang’an section in the
upper reaches of the Yangtze River

ZHOU Xiangfeng '*, LIJunyi’, DU Hao’, GAI Shuaishuai ', FANG Dongdong >’, WEI Qiwei "**'

(1. College of Life Sciences, Southwest University, Chongging 400715, China,
2. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214000, China;
4. The Center for Chinese Sturgeon Conservation, Wuhan 430223, China)

Abstract: The upper reaches of the Yangtze River, with its special geology, geomorphology, climate and nat-
ural ecological environment, has bred a rich diversity of fish. However, in recent years, the fishery resources
have been declining significantly due to the development of water conservancy projects and the increase of
human fishing intensity. As a buffer zone of the “National Nature Reserve for the rare and endemic fishes in
the upper reaches of the Yangtze River”, the Jiangan section in the upper reaches of the Yangtze River is rich
in fish resources. Surveys were carried out in the Jiangan section from April to May in 2022 to study the fish
resources of early life. The eggs were identified by molecular biology methods. At least 20 species of fish
breed in the Jiangan section, including 13 species of drifting eggs and 3 species of endemic fish in the upper
reaches of the Yangtze River. During the monitoring period, there were 4 spawning peaks at S1 and S2 sites,
and 5 spawning peaks at S3 site. It is estimated the total fish eggs passing through the Jiangan section is 3.94 %
10° ind. The Shannon-Wiener diversity index, Margalef richness index, Pielou evenness index and Simpson
index of the Jiangan section ranged 0.306-0.496, 1.636-2.087, 0.108-0.169, and 0.816-0.885, respectively.
Environmental factors such as water temperature, pH, dissolved oxygen, transparency, water level and water
discharge were found to have different degrees of influence on egg density through redundancy analysis. The
research results showed that the Jiang’an section was spawning ground for a variety of fish, and the early
resources were large in scale but poor in diversity. The natural reproduction of Acipenser dabryanus, Myxocyp-
rinus asiaticus and Procypris rabaudi was not monitored. The increase and decrease in water discharge had a stim-
ulating effect on fish reproduction. Therefore, it is suggested to continue to carry out breeding and releasing scien-
tifically and appropriately and carry out ecological dispatching research to meet the breeding demand of fish in the
upper reaches of the Yangtze River.

Key words: fish resources of early life; environmental factor; upper reaches of the Yangtze River; Jiang’an sec-

tion
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