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9782 i, 2015 4F: 2427 i), GPREAR Gy 2~7 mm.
BEMLLESE 1210 ki fa BP LA FE BRI KT 3.5 mm
(faBP 1163 )i It 4> F A W2 7 o i T 585,
U AN 27 Fh, B 2 B 4 B HpaE H
(Cypriniformes)fiZ& 26 #1, #£JE H (Salmoniforme)
1 7. 4 B nl AR fa 8 (Neosalanx) . #7}(Cyprin-
idae) . ~F fi& ffk F} (Homalopteridae) Fl fift B} (Cobiti-
dae), #IRHOEFI A E L, & 77%, HUCZHE
hi 15%, T-EEERLFIR R b, %05 4%, %8
W 27 Rl PR RN a2 22 Bl 5 AR
1 81%(F 1),
22 HhBmMEEEHRAETW
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AR 6 H i BB EFL R I RE . S
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R E, N RE2014—2015 4 5.6 AN
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27 6 HHARXFRE LR TR, MUK R AR
Bl A A X E R R 2015 A S B £0 fD DL [G &S
A6 A, WARZEMN 5 Ak 6 AMK. REM
FEFR A GIARNT FEAE S AR 6 HEM—2ER
Z=RE

MUK ZF MM T, AEEER 1210 Rifabyh,
DU K Anfa R AR Tl 460 (2014 4F 258 Hi, 2015
4F 202 hr), HrhliigZ, 5 62.4%., HRER M,
mi 27.8%. B FEEAH XD, a3 EE 5. 7%F
4.15% (£ 2) -
23 MARE&F=IPHMEF =I5
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Tab.1 Speciescomposition of fishesat early life history
stage at Yichang section in the middle reaches of Yangtze
River in 2014 and 2015
#} families
AR

Neosalanx

H order
fik )% H
Salmoniforme

LS| R
Cypriniformes Cyprinidae

Fh2& species

KA
Neosalanx taihuensis

*Hif] Squalidus argentatus

*I)fif] Rhinogobio typus

*4i 41 Coreius heterodon

*fii Aristichthy nobilis

*4L i Squalidus argentatus

* 1 G Hemiculter bleeker

* i Saurogobio dabryi
*H B kit Gobiobotia filifer
*ELA

Ctenopharyngodon idellus
*3 1t Mylopharyngodon piceus
*fifk Elopichthys bambusa

*fify Parabramis pekinensis

I, 1744 Opsariichthys bidens
*{Plfifi Psehdobrama simony
F#ifn Psehdorasbora parwa
1£fif Sarcocheilichthys sinensis

A AR
Sgualiobarbus curriculus
S B
Erythroculter ilishaeformis
*SEEEIA
Pseudolaubuca engraulis
*i {1, Pseudolaubuca sinensis
ik
Hypophthal michthys molitrix
RO . *FU3L4ifk Lepturichthys fimbriata
Homalopteridae
UK s e T
Leptobotia tientaiensis
*{EBERI Vb Parabotia fasciata
Leptobotia taeniops (Sauvag)

*AEPERI 7P Parabotia fasciata

ik B} Cobitidae

T+ IR T O 2K
Note: * represents the fishes laying pelagic eggs.
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The four major Chinese carps [ I (2% Hemiculter bleeker
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Fig. 2 Numerical percentage of the dominant species col-
lected at Yichang section in the middle reaches of Yangtze
River in May and June in 2014 and 2015
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24 BNEZEESHREETHXER
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Tab.2 Species composition of four major Chinese carps at Yichang section in the
middle reaches of the Yangtze River in 2014 and 2015

2014 2015 4t total
2% species ikt /ind. He191/% ikt /ind. He191/% $d/ind. He191/%
number ratio number ratio number ratio
fi% Hypophthal michthys molitrix 147 60.0 140 69.3 287 62.4
¥4 Ctenopharyngodon idellus 83 32.0 45 22.3 128 27.8
T i1 Mylopharyngodon piceus 23 8.9 3 1.5 26 5.7
fiff Aristichthy nobilis 5 1.9 14 6.9 19 4.1
41t total 258 100 202 100 460 100
g 35 20144 Pk 54 R I g 357 2014 IR R4 R B I
g 30 development period of eggs in 2014 g 30l development period of eggs in 2015
g 8
g 25 8 25|
Z 2
20 ‘g 20
=
15 S 15t
S S
210 R 10t
P S s
5 L
i I
0 ® 0

45678 910111213141516171819

123
f150 %& & A fish egg developmental period

234567 8910111213141516171819
#4150 R BT fish egg developmental period

1

3 2014 4R 2015 4K VLIRS Wi U K 5 £ 0 B0k 7 143 A
1o A 2: JEARSIN; 30 JERR TRl 40 JEARIRIY; S0 SRl U 60 SRl Rl 7 SRR 8. w2
9: WRALESH; 10: WU B, 110 HRIEHVBL; 120 WU, 130 R2F; 140 WR4Eld); 15 il 8L
16: REEIBL; 17: SR 180 LR 190 HoAr B 20: (L EH ).
Fig. 3 Numerical percentage of eggs at different development stages captured at Yichang section in the middle reaches of Yangtze
River in May and June in 2014 and 2015
1: morula; 2: early blastocyst; 3: middle blastocyst; 4: late blastocyst; 5: early stage of the intestine; 6: middle stage of the intestine; 7:
late stage of the intestine; 8: neural embryonic stage; 9: blastopore closed period; 10: sarcomere in period; 11: eye base appears; 12:

olfactory phase plate; 13: tail bud; 14: otic vesicle; 15: tail bubble appears; 16: tail fin appears; 17: crystallizing; 18: muscle effector;
19: otolith appears; 20: cardiac impulse.
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Fig. 4 The locations of the spawning grounds of the major four Chinese carps in the middle reaches of the Yangtze River in 2014
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Fig. 5 The locations of the spawning grounds of the major four Chinese carps in the middle reaches of the Yangtze River in 2015
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Tab. 3 Relationship between fl

ood peak and egg quantity

HEI% AR flood peak 2014 2015
1 2 3 1 2 3
KA bk H 3 date of water level rising 5.21 6.15 6.22 6.7 6.15 6.25
WItH 7K A7 /m initial water level 42.07 42.90 44.03 39.93 44.92 43.18
KAz B Lk #/(m/d) daily increasing rate of water level 0.19 0.39 0.44 0.87 0.21 0.92
WA #/m’ initial flow 11500 15700 17400 6960 19100 14200
Hi e B L5k %R /(m?/d) daily increasing rate of flow 361.54 200.00 137.50 2140.54 600.00 2875.00
1 U [B] B s} (8] /d time interval between two flood peaks 16 12 8 8
w5 W) 4 IF 1A starting time of flood peak 5.30 6.18 6.29 6.10 6.17 6.27
17 I 5 2215} 18] /d duration of flood peak 4 1 2 3 4 2
5 W 7 B 4 /(x 10° ind) egg laying amount during flood peak 3.00 0.42 0.61 3.20 15.21 16.80
HUEH #‘jfcgﬂﬁ/(_”os ind/d) 0.75 0.42 0.30 1.07 6.08 8.40
average daily egg laying amount during flood peak
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Fig. 6 The diurnal variation of eggs density at Yichang section in the middle reaches of Yangtze River in 2014 (a) and 2015(b)
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Fig. 7 The diurnal variation of fish eggs density of four major Chinese carps at Yichang section in the Yangtze River in 2014 (a) and 201 5(b)
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Status of fishes at the early life history stage in the Yichang section in
the middlereaches of the Yangtze River

LIU Mingdian, GAO Lei, TIAN Huiwu, ZHU Fengyue, Wang Dengqiang, CHEN Daqing, LIU Shaoping,
DUAN Xinbin

Scientific Observing and Experimental Station of Fishery Resources and Environment in the Upper and Middle Reaches
of the Yangtze River, Ministry of Agriculture; Yangtze River Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Wuhan 430223, China

Abstract: Surveys were conducted in the Yichang section in the middle reaches of the Yangtze River from May to
June in 2014 and 2015 to reveal the current status of the spawning grounds of fishes with pelagic eggs. A total of
12209 eggs was collected in the Yichang section and the eggs were identified by molecular biological methods.
The eggs belonged to 27 species in 4 families in 2 orders. Among them, most were Cyprinidae (77%), followed by
Cobitidae, accounting for 15%, and Homalopteridae and Salangidae had the least frequent, each at 4%. Of the 27
identified species, 22 were middle drifting fish eggs or 8§1% of all species. The total of pelagic eggs in the middle
reaches of the Yangtze River was estimated to be 79.1 x 10® individuals and 70.9 x 10® individuals, and that of the
four major Chinese carp species was 5.65 x 10® individuals and 6.13 x 10® individuals during 2014 and 2015, re-
spectively. During the surveys, fishes had a total of seven spawning peaks. Spawning peaks occurred in late May
and early June. A series of strong tendencies were found for the four major Chinese carp species regarding the
amount of daily fish spawning and the daily flow rate. In 2014, the spawning grounds of the four major Chinese
carp species was located in the Gezhouba, Yichang, and Baiyang reaches. The four major Chinese carp species
were located in the Gezhouba and Yichang reaches in 2015. Compared with historical data, the range of the
spawning grounds of the four major Chinese carp species moved downstream and the number of eggs displayed a
decreasing tendency in recent years in the Yichang section in the middle reaches of the Yangtze River, where they
have gradually decreased. It is suggested that scientific and suitable ecological reservoir reoperation and en-
hancement is needed, and fish release should be conducted to meet the demand of fish breeding in the middle
reaches of the Yangtze River.

Key words. middle reaches of the Yangtze River; Yichang section; spawning ground; four major Chinese carp
species; fish at early life history stages
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