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Fig. 1 Map of sampling site at Huangshi section in the middle reaches of the Yangtze River
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20154 F120164F 8 A i), LR R ZK
fmopeThL, Hrh DI %, 5 PU RS A
SR IY67.2%; HRER M, 529.9%; H M
BEOIBCR ALY, 0 1.5%, HOREE DR R it fa
23 948)2, DI fr i iE, 5K EMafrfh
ST T77.0%; HYOERf, [H18.1%; 7
1 54.9%; SEEER D, RE0.1%(F 1),
NERRESEE

20154F 520164, A% &8 1 # A 7L B UK
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FALGIFR T 9 9 0.20x 10%K: . 4.69x10%k:, Y
R A P35 %% 5 4331 2 0.0 DKL/100 m® . 0.15%%/
100 m’, 20154 H B2 B i 0, 43 il 7E6 ) 1 H
F4H . 6 I8H , XA PU R K MBI %% B 43 5l A
0.58%7/100 m*F110.2047/100 m*, 20164F H 3 17K 7= b
mld, NTHIHZSH, RO k10.0240/
100 m®, DU R G0 B ey 06 5 4 VT IAE o b e o 30
H 1 — 2 (&2).

20154F 520164, Al o B A TTB U R K
AT AR TR 9 9 19.40x10° 2 . 13.65x10% 2,
2R BE 4y ) R 1.41K2/100 m® . 0.60K/100 m®,
20154 B2k O R fa T, 430l 5H20H 2
23H . 6 1HZ4H, XFRAFF % 53120 26.78
$i/100 m*F122.9261/100 m*, 20164F H BL4TR 1
W, M6 H12BZE13H . 6H17H . 6H28H &
29H . 7TH2HZSH, XTI A FFH% B 430 13.17
B/100 m*, 4.25%2/100 m*, 3.93%7/100 m*F17.76
$7/100 m*(1813).
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Tab.1 Species composition of eggs and larvae of the four Chinese major carps Huangshi section in

the middle reaches of the Yangtze River

ok Yl eggs fF#  larvae GREIGih  total
species HoE /R number LE1/%  ratio ¥E/E  number LE41/%  ratio ¥/ number LE51/%  ratio
% H. molitrix 45 67.2 18 435 77.0 18 480 77.0
¥l C idella 20 29.8 4327 18.1 4347 18.1
HE M
) 1 15 1184 49 1185 49
piceus
fil§  A. nobilis 1 1.5 2 0 3 0
&it total 67 100 23 948 100 24015 100
w UIZFE  density of eggs "E = % density of larvae
,’g 3 [ ---iiis  water discharge 60 000 o 8 1 Jiti  water discharge , 60 000 8
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S5 S oA A0000 B ¥ RN < 2
Tz - 30000 o5 S =z 4 ’ 30000 g 7
17} - ] =
;%( 8 20000 2 L; {B]ﬂ g 2 20 000 {'{1\1 §
S Y N I v M 10000 E &< o 10 000
= M
COAISCNRIS  QRTSSZEOOGSS ~ SSRZ22ORIT  SBISSSSTRASS
50888845 Shbonddssis EPAraRoch oot e S Ar ooy
2015 2016 2015 2016
&2 2015F02016F K IHFHEALIEARRE B 3 2015502016 F KT MEAILRMNARSE

Fig. 2 Daily variation in drift density of the four
Chinese major carps eggs at Huangshi section in the
middle reaches of the Yangtze River in 2015 and 2016
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Fig. 3 Daily variation in density of the four Chinese

major carps larvae at Huangshi section in the middle
reaches of the Yangtze River in 2015 and 2016
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— B, YRER A2 AT A 20164 [F] 1
R B T20154F, R 20164 A 1 A I
75 B 3 B ) 1) 52 0 30 R R . TR AR ) BITTOK
KR AR AR 18.0 °CLA_E, 72 51 i 0 /K IR YL A
24.0~25.0 °C.,

XK KA | A7 %R S5 S EEHT
AR SCHE AT R, IR R bp % 5 K&z
T KA R IE A R (P<0.01), 5B BE
SO U G (P<0.01), 5 K LJG 5 AH 6 O¢
A (P>0.05), WRFfMfTEESKITERRE. K
A B A 3 UM OGO &R (P<0.01), 5 /K I A2 W
JEERH G AN I 2 (P>0.05)(%5).

A VT BV R R A O — i H BUAE K A7 35k
R, PURF AR H kR
v H Lk Z8 K A 43 531124 0.04~0.25 m/d
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Tab.2 Developmental stages and drifting distance of the four Chinese major carps at Huangshi section in
the middle reaches of the Yangtze River in 2015 and 2016

Fihzk REH REK/M TR BY/km
species development stages development time drift distance
¥t C idella MRIEEHIY  eye primordium formation 14.17 51.01
MRFEH]  eye sac formation 16.08 63.68
JFEZE  stage of tail bud appearance 19.75 78.21
R stage of tail bud free 22.75 90.09
AR HIBLEA  stage of crystallographic appearance 23.25 92.07
6 heart beating stage 27.50 108.90
HAM  tolith stage 31.50 124.74
46 hatching stage 33.58 132.98
1 M. piceus MRFEEHIUY  eye primordium formation 16.33 58.79
i H. molitrix FEEMG ] late stage of blastula 6.67 26.41
JR 753 early stage of gastrula 8.67 34.33
JEH 3 middle stage of gastrula 10.25 40.59
HWAEMEH  neurula stage 14.20 56.11
MREEHI  eye primordium formation 16.25 58.50
ARFEH]  eye sac formation 17.00 67.32
JFEZE  stage of tail bud appearance 19.30 76.43
FHFUFEH  stage of tail bud free 22.58 89.42
6 heart beating stage 28.33 112.19
HAM  otolith stage 30.00 118.80
46 hatching stage 34.25 135.63
fiff  A. nobilis 46 hatching stage 33.00 130.68
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Fig. 4 Locations of the spawning grounds of the major four Chinese carps at Huangshi section
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Tab.3 Locations of the spawning grounds and their spawning sizes of the major four Chinese carps at Huangshi section in

the middle reaches of the Yangtze River in 2015 and 2016

Ay L LE7 R L7 LA FURL/ 10 EA51/%
years name of spawning grounds sites of spawning grounds number percentage
2015 KM Daijiazhou RPN ISP I 3 0.1 2.2
ZRM  Lijiazhou [T S Bk 0.1 22
2016 ZRM  Lijiazhou T S B 2.0 435
M Ezhou TR X Bt 3 0.4 8.7
KM Daijiazhou FRIM K MBI 1.7 36.9
iE+H#k  Daoshifu pv et Ik Y LN 0.3 6.5
&it total 4.6 100

275~2 883 m*/(s+d)H120.9~25.0 °C, H:rhr > Bl 5 i
WX KA H kR B H L BkRAUK IR
4351025 m/d. 2 883 m¥/(s-d)Fl124.0~25.0 °C(I15).
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Tab.4 Correlation analysis of the densities of the major four Chinese carps eggs and larvae and environmental factors

B E/(m’/s) JKif/°C KA /m ZEE FE/em
SgE| discharge water temperature water level transparency
fems R P R P R P R P
YIEE  density of eggs 0.065" <0.01 0.103 0.253 0.535" <0.01 ~0.493" <0.01
P2 density of larvae -0.220° 0.013 0.072 0.422 -0.260" <0.01 —0.036 0.688

W 2RIRTE0.05 K FREAM G **+RIRIE0.01K T R 3EAH K

Notes: *. significant correlation at 0.05 level; **. significant correlation at 0.01 level

&S 2015, 2016FRARMEARAINESKE. FRENXA
Tab.5 Relation of the amount of the major four Chinese carps eggs and temperature and water discharge at
Huangshi section in 2015 and 2016

., koK H 5 KALH EBkF/(mvd)  AdEH Bk [m (s d)] . e P 3
i dates of water  daily increasing rate of daily increasing rate of ” JI,] H iﬂt " A/ tC JD: Ei(h/fl 00 m’)
year level rising water level discharge Spawning dates emperature ensity ot eggs

2015 05-29—06-25 0.15 544 6.1—6.4 23.1~23.7 0.15
6.18 24.6 0.20
2016 05-21—05-29 0.04 275 5.24 20.9 0.15
6.2—6.3 21.5~21.8 0.10
07-02—07-08 0.25 2883 7.3—7.8 24.0~25.0 1.67
g 60000 ¢ TR waerdichuge 4 16.5}10°K , B AR T 19864F 2 7T B 19.50.7x10°
% 5 B 40 3 N . ;
200 3582 UL —Ir R KON B K R A7 ok
=S 30000 . 132 %E A FG L3 T BB T A, T K VB K
K= =77 meeT=mETE -7 ~N N R .
= § 20000 - 00 EE. RRHUSMER, 0L 20
cepEseme  cEmmsesroges SO 4 /N5 53—y T2 R o H AT KL
2015 2016 e DU R ZK e b7 H 201 28 804X T %
(@) B, SR B i AR Hi i
— JZEHE  transparency o 3.2 FEUigsaf
o 60 r __ ki water temperature 40 §
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Fig. 5 Daily variation of environmental factors at
Huangshi section in 2015 and 2016
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Resources of the four major Chinese carps of early life history stages at
Huangshi section in the middle reaches of the Yangtze River

GAO Lei', HU Xingkun?, YANG Hao '”, CHEN Dagqing ',
DUAN Xinbin', WANGKe', LIU Shaoping "

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Science, Wuhan 430223, China,
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to estimate the fish resources and distribution of spawning grounds of the four major Chinese
carps of early life history stages, we collected samples of fish eggs and larvae at Huangshi section during May to
July in 2015 and 2016. A total of 67 fish eggs and 23 948 larvae were collected during the survey, Hypophthalmichthys
molitrix and Ctenopharyngodon idella accounted for 77.0% and 18.1% of the total numbers, respectively. In 2015
and 2016, we estimated there were 0.20x10° and 4.69x10° eggs of the four major Chinese carps drifting through
the Huangshi section, respectively; while there were 19.40x10° and 13.65x10° larvae, respectively. The spawning
grounds of the four major Chinese carps are located in Lijiazhou, Ezhou, Daijiazhou and Daoshifu sections.
Compared with the historical data, the location of spawning grounds had no significant change. It is suggested that
enhancement and releasing is needed and the spawning habitat of the four major Chinese carps should be well-
protected in the channel regulation project.

Key words: the four major Chinese carps; spawning grounds; the fish resources of early life history stages;
Huangshi section; the middle reaches of the Yangtze River
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