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Fig. 1 Location of the sampling cross-section in the upper reaches of the Yangtze River

1.2 #HFmRESLE

SRAE R EL Ay [ 9 [BE )  ETE AR 0. 193
m’, WK 2.5 m, W H 50 B, -+ & &5 0, e
S NRANEE 3 I A N TN <1 = O = €1
LS45A 3 AN, ) SR A I i DR . [A] Bad
SEARFUCRBE BT ] U K B B pH LR
SR o KA NI S ROHE 2 2 R v K S, Bt
i B oK A ER 4 B K R fE S M b Chttp:
xxfb. hydroinfo. gov. cn/ssIndex. html) , 4 % 7K 3
il 5B R A AN 75 km, K SC 5 R A I T 22 ] ¥
A EELWIC A

JIT SR B ) £0. 51 FE AR ) B R S8, il sk R B
A EEPEAR R AY [0] % N ARS8 SR, DURA A i fa
Bow S LBl [ PR PR AT — 5 Lo B0 T T 43
Pramifl R b Ly, T RS 5 5 o fa B
Pk,
1.3 #iEaE

] A 0 (8] 4 0 f0 B ) A2 3k o R0 B 4 7 4
S B e T BT

i £ £ D X 8 K A SR S 10 4 £ A BN 4L
i ORAEIA] R I 4 S K SCRURE 1R T 51 4 5
ﬁfi:

d, = m/vat

D = idi/n

R dFREE | RRE AR A O £ 0 5 5 i

(A/m’) sm Fe7R 1 YR SR 51 B0 5 £ £ B K1
(AN) v FoR D HE (m/s) 5 a FoR 9 AR
(m*) 51 R RAEBHA] (8) o

D % A 45 W 0 4 B 7 3 %
(Av/m ) 5 3 d, 375 8 46 05T P 8 6 45 6519 )
Z 5 7 VA5 DR T BT U4 R A A BORE

— 5 T Ao VA A S fa B AR O R
(N, J&= 24 h A I SRAE 19 f 0 72 ik 2 AN (2
M) S5HIG 2 YR 4 2 ) SR 4R i ] A A6 B
BRI Z M (M) B A, B

N, = ZM + ZM’

— VR SR 1 T T F 0 AR R (M) A R

mE .

M= (Q/q) - D
A, 0 F R R ST T CF 0K R
(m’/s) ;q FR LR DI &R (m/s) .

7 B 37 (01 1 A A T R A B 1) 2 T
1,45 45 21 £ 98 5 TR LA B YT BEVT K O £ 0
S i £ B VR B S LA A S F

L =VT
A, L R 0 i EE B B (m) 5 V 325 A 2 1
T LA E YT B K T (m/s) 5 T %8 IR i % &
ST (s) o B SZRE 00 % B I T 2% Ak
a2 U Sk R

http: // www. scxuebao. cn



8 39

TR R HT L A ¢ AV I 90 VI T DT 10 4 1 O I 2 43 A1 R AR B i B 4 A

1101

CLRER S B o RS N S e Lo
K GBI (pH | HL S AR AE R SCEREE IR A2 AL Y
A MK A Pearson Correlation ¥E47 43 #r. AN [d]
ARy 7K SCPR B IR 1 22 S5 R B IR R O 22 20 7 o
BOdE Fn & 1% % i Excel . SPSS Fl Photoshop ik 17
Ak BEAN 3T o

2 4

2.1 AEEEBER
2011—2014 4E44E5 45 H—7 J 10 H ,IT.
LTI BT R E AP 5 896 W, >k 4 % £a bl

8 Ol4pr, Forb 4 fa Bl 1 183 ki, |5 14.76% , & %
LR 42 MR ERZH M, 4 FX
FE A 92 d RS 14 fa N, A AR 4 £ 0P
IR KRB R W 1

2011—2014 44 t0 fo ) H 13 %5 BF 45 4F 7 3
43504 (8.41 £1.91) . (10.57 £2.90) , (1.32
+0.43) (3. 18 +0.80) 4~/1 000 m*,2013 4F I
2014 44 f0 f0 GP H ) %5 B B KT 2011 4R 0
2012 4E (P <0.05, & 2), 2011—2014 4F £ 4F Jif
i 0 £0 91 H 34 9% B fe e B 4 ) Ry 76. 22 (145,83
23. 84 F133.04 4~/1 000 m®,

F1 20112014 FRITEHTEVDIRAEMHHARY HIAE BERF GG

Tab.1 Occurrence days,occurrence rate,number of C. heterodon eggs and proportion of total
eggs in upstream of Jiangjin section during 2011 -2014
0 year K%/ d IR/ % 1 IR/ o £ B AR L ]/ %
Y occurrence days occurrence rate number of eggs proportion of total
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Fig. 2 Variation of transparency and eggs density of C. heterodon from May to July (2011 —2014)
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Fig. 3 Variation of discharge and eggs flux of C. heterodon from May to July (2011 -2014)
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Tab.2 Major spawning ground location and quantity of C. heterodon during
2011 — 2014 ( based on the eggs drift distance from Jiangjin section)

2011 2012 2013 2014
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distance quantity distance quantity distance quantity distance quantity
hiE—Jp e 15~13 1467 17.5 ~13 357 21 ~17 267
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EH—KW 82 ~60.5 927 77 ~56.5 2533 83 ~ 63 706 82.5 ~58 4 587
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Tab.3 Average of hydrological,,environment factors and eggs density in Jiangjin section from 2011 to 2014

L %% Al F factors 2011 2012 2013 2014
fa Gy [ 85 B/ (4~/1 000 m* ) eggs density 8.41° 10.57° 1.32° 3.18°
Wi/ (m®/s) discharge 7 313.28"° 9 607.91° 7 007. 16° 7 532.69°
WA AR 4k/(m? /s - d) amplitude of discharge 652.69° 977.91%* 1123.73* 668. 96°
% HA BF /cm transparency 20. 09* 15.62° 41.67° 40. 63°
7k i/ C water temperature 23.29° 22.07° 23.21° 21.5°¢

T« [ — 47 AN ] 5 B AR R A7 3 25 5 (P <0.05)

Notes: values with different letters in the same lines were significantly different from each other ( P <0.05)
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Spatial and temporal distributions and influence factors of brass
gudgeon ( Coreius heterodon) eggs in Jiangjin
section of the upper Yangtze River

GAO Tianheng'?, TIAN Huiwu’, WANG Han'>, DUAN Xinbin®, LIU Shaoping’, CHEN Dagqing’"
(1. College of Life Sciences ,Southwest University ,Chongqing 400715, China;
2. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Upper and Middle
Reaches of the Yangize River ,Minisiry of Agriculture,Yangtze River Fisheries Research Institute,
Chinese Academy of Fishery Sciences,Wuhan 430223, China)

Abstract. In order to study the reproduction of brass gudgeon ( Coreius heterodon) in the upper Yangtze
River before and after impoundment of the first phase of the Jinsha River Hydroelectric Project ( including
Xiangjiaba and Xiluodu Dam) ,the surveys of fish resources of early life stages were carried out in Jiangjin
section from May 5 to July 10,2011 —2014. Sampling was conducted continuously by conical net. The results
showed that C. heterodon accounted for 14. 76% of the total 8 014 eggs, the annual average fecundity of
C. heterodon was 22. 45 x 10”ind. From 2011 to 2014 average daily density of C. heterodon eggs were 8. 41,
10.57,1.32 and 3. 18 ind. /1 000 m” respectively , the average daily density of 2013 and 2014 had significant
difference with 2011 and 2012. The correlation between density of C. heterodon eggs and its influence factors
found that C. heterodon spawning had significant negative correlation with the transparency, and the
transparency of 2013 and 2014 was significantly higher than transparency of 2011 and 2012. According to
egg developmental stage and flow velocity, it was inferred that Baisha to Yangshi and Rongshan to Zhaoya
section were the main spawning grounds, which were contributing about 56. 96% of the total C. heterodon
eggs. It indicated that the Jinsha River Hydroelectric Project brought certain impacts to C. heterodon
spawning in the upper reaches of Yangtze River, the operation of the first phase of the Jinsha River
Hydroelectric Project should consider the environmental requirement of C. heterodon spawning, and a
complete fishing ban in spawning grounds should be implernented.
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