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2.1 FhIEABR
2.1.1 BHIEEMZE 2003~2006 F, 7£ KT

T SRR B FE 5L 792 490 &, BP9 138 K.
REMBIHF MM, FETH LRRE (KD,

Wi T 25 ¢ (s Hrp =ik op a2t 130, T ELFAaLGH A,
n ER:N NG NN RN e L
c=d,ld; d,=(Q.d;)/n
j=1
FT 1 ZRKEEKB IR R AZREMEHER
Tab.1 Species composition of fishes in the middle reaches of Yangtze River after impoundment of the Three Gorges Reservoir
F5 FhE 5 FhE
No. Species No. Species
. H Salmoniformes 20 AR Gnathopagon argentatus (Sauvage et abry)
A B} Salangidae 83 B} Cyprininae
1 HUARIAJ4R 8 Hemisalanx prognathus Regan 21 #8 Cyprinus capio Linnacus
#E2 H Clupeiformes 22 ] Carassius auratus auratus (Linnaeus)
filk % Clupeidae 54 W B} Acheilognathinae
2 JE AT Coilia brachygnathus Kreyenberg et Pappenheim || 23 AEEE B Rhodeus sinensis (Pallas)
#8%, H Cypriniformes #i . H Perciformes
] Cyprinidae fi5%} Serranidae
7 Z 4 R} Leuciscinae 24 * @7 Siniperca chuatsi (Basilewsky)
3 * EFE L Gobiidae
4 * B 25 FilR 58t Ctenogobius sp.
5 * i Elopichthys bambusa (Richardson) JE#EF} Eleotridae
6 * SRR A 26 ¥ Hypseleotris swinhonis (Giinther)
#HF R} Culterinae 2} %} Belontiidae
7 * i Parabramis pekinensis (Basilewsky) 27 [& & 2} Macropodus chinensis (Bloch)
8 * % Hemiculter leucisculus (Basilewsky) #57% B Siluriformes
* SPIEEN Culter alburnus Basilewsk #LF} Siluridae
10 F I Pseudolaubuca engraulis (Nichols) 28 &4 Silurus asotus (Linnaeus)
137 B} Xenocyprinae 29 B 77 8 Silurus meridionalis (Chen)
11 Ll Pseudobrama simoni (Bleeker) #27%} Bagridae
%3 &} Hypophthalmichthyinae 30 KB Pelteobagrus fulvidraco (Richardson)
12 * &% Hypophthalmichthys molitrix 31 TLEC T ith Pelteobagrus vachelli (Richardson)
13 * fifg Aristichthy nobilis (Richardson) 32 KWk Leiocassis longirostris (Giinther)
fif]\[F £} Gobioninae &% H Beloniformes
14 elyy Hemibarbus maculates Bleeker §F} Hemiramphidae
15 * igfil) Saurogobio dabryi Bleeker 33 fif; Hemiirhamphus kurumeus Jordan et Starks
16 * Wfif) Rhinogobio typus Bleeker 2 H Cyprinodontiformes
17 * F Pl Oryziatidae
18 F# Pseudorasbora parva (Temm.et Schlegel) 34 F i Oryzias latipes (Temminck et Schlegel)
19 i) Pseudogobio vaillanti (Sauvage)

R R I A

Note: “*” means fish with pelagic eggs.
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2.1.2 PTREKELB  2003~2006 4F, 7€ KT H i
SR &S F M 12926 B, PY KA 127 Fi.
2003 FEPU K5 e i Rl LR G 3, 2004~2006

O T A R DL g O 35, HoFR 2005 AF i LR ) K
66.11%, Y5 FIVT B PUK 2 fa L o] 3k 2.

2 RKIT=igerk BEE 7K 5 1K ST M 7 BT T P A 2% £ EL )

Tab.2 Percent composition of four major Chinese carps at Jianli cross-section after impoundment of the Three Gorges Reservior

%

VK ZX #1 Four major Chinese carps

i Year FH M.piceus B C.idellus &% H.molitrix i A.nobilis
2003 11.86 60.21 21.81 6.13
2004 8.98 52.24 36.84 1.94
2005 4.25 24.52 66.11 5.12
2006 3.72 35.20 59.91 1.17

2.2 IR

2003~2006 4, 75 K V13 B a6 2 S W6 % W7
PR R TR A, K& BT A
WRFIERIRE R T VYR F AR, DU S @ Gk
B A 64 41 M 2 AT . J S iR AE 1

KB BT KPS, (£ R B WL
300 2 km VL BE A0 10 &A= iR (£3),
SR E Bk T B CEE O A e L
[iEZ7R

£3 KiIHFEEZEHEIILRMNAXE~WES T
Tab.3 Distribution of spawning grounds of four major Chinese carps from Yichang to Chenglingji
in the middle reaches of Yangtze River

F5 No {7 & Site Ji [ Range SEMHELFE /km Length
1 HE Yichang THRIO~HEE 24
2 H# Yidu it~ E# 10
3 FIL Zhijiang PHE~ T 29
4 L. H Jiangkou L H -~ 3t 117 25
5 M Jingzhou TR ~ W& =F 27
6 7 Haoxue BRE~WT 28
7 AE Shishou W O~ A 15
8 9% Tiaoguan SEFRE~A XK 34
9 W] Jianli BB~ U FY 25
10 J ¥ Fanzui EARE~FHITI 6

2.3 FFINEEIAR

2003~2006 “FA VT i 32 B i B SR 1Y
FEONE Y 143 720 X 10% ind, AR PU K =00 E 4
108 069X 10* ind., 4 ff1 7= B & 2 12 241 X 10" ind., fif]
2% 10942 X 10" ind. 7R 4 581X 10" ind. % 5 471 X
10% ind i 2 416 X 10" ind, V£ W35 4. /N 20048
B8 U E ARV I = SRR, oAb =i i
P G 0 2 R0 /D R 5 IR A
2.4 FEOISEE N F=ERATE)

PRI i BR 2 7 H S O R K K, 7E K
EHNRLAT T, 2B IR FE L RE P K AL . %

FEER R AL IR TR R A 2R AT oy P AR (1) Al
TEOE, ORI M, 7E KR Ok B, AR
fd R b, P RS A B ARER B85 (2) TAER MR
TREER, B R O A O R AR 59, Bh B AR B
TR EAABP R, KR R B, s v
#8 (Culter alburnus ) % .

2003~2006 4, K VL H i A £ 5 L o HIR 6 fi]
KRS AP R S HJRE 6 A
], WURZE A= mETE 6 H TaxE 7 A LA
(3 5), MEAE 5~7 A= iE 5.
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Tab.4 Spawning scale of main fish with pelagic eggs in the middle reaches of Yangtze River
after impoundment of the Three Gorges Reservior % 10* ind

o Hfth 3= L Fr 2 Other commercial fish PU K Z 1 Four major Chinese carps
o NS g % = it it s Bt i

S. urriculus ~ Gobioninae ~ S. chuatsi P ekinensis ~ C. heterodon M. piceus C. idellus H. molitrix  A. nobilis
2003 2172 5293 464 1213 6258 4816 24451 8857 2489
2004 1062 2637 3360 627 4144 3042 17697 12481 657
2005 507 1731 883 372 1161 447 2580 6955 539
2006 840 1281 764 204 678 858 8117 13814 269

RS ZURKEEIRERIT AR T K & & 7= IR B (8] B ML AR

Tab.5 Spawning period and scale of four major Chinese carps in the middle reaches

of Yangtze River after impoundment of the Three Gorges Reservior

Ep 759 H 3 ferh A & HAE S B A /%
Year Date of spawning Concentrative month Proportion in total spawning
5003 0515~0603 SHTTH 77

0617~0622 6 At 10
5004 0518~0530 SATH 11

0622~0702 6 A FA 87
5005 0524~0530 SATH 26

0624~0701 6 A FA 58
2006 0620~0628 6 A FH 63

0704~0706 7H LA 31

2.5 HEXRINEETF
251 KBS5ZEBEE HE 2003~2006 W0
B, 458 R OR A RIS AT BRI 3 75 A

18.6~25.5 °C, 2003 5= = Ik /K ZEE 7K HA 1) = W B TRV T
7K 3% BE BEYE [ 15~25 em, 2004~2006 4F = 08 /K FE &
JKJE =MW T /K 528 PR P YR ] 23~60 em (3% 6) -

6 2003~2006 £ 15 ) B I 0 A X & R A 1B By K SR AN BA A2

Tab.6 Water temperature and transparency in spawning periods of four major Chinese carps
at Jianli section during 2003-2006

Fh koK H P& /X 10" ind Ki / C BEHE /em
Year Date of rising stage Spawning quantity Water temperature ‘Iransparency
2003 0513~0519 8900 21.5~22.5 15~22
0611~0614 3840 23.6~23.8 20~40
2004 0503~0507 3708 18.6~19.2 55~60
0613~0618 28600 21.5~23.0 23~30
2005 0505~0510 2766 19.6~20.3 55~60
0603~0611 6103 21.5~23.5 25~40
2006 0605~0610 14505 22.5~24.0 55~58
0704~0706 7149 25.5~26.0 45~50

2,52 JRSTIRIL H AT WSRO B Ik
AKICIRPRIE T 18, AW FULEIE A 7 A
IKSCARBRHEAT 70 Hr, B FE PR e il e 0 e 1 40 4R
IS VAV A=) & ety & N TR MR = e O |

K HE Tk K R 2 B TRD L BTSSP A A 0 AR 1Y [ B e
[ 2003~2006 FFRITHHE PR M= Ul S A&
KRR KRR T,

2003 5 H, TP =WoKEMAZ K, S HS 1
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TR A F kI TE] 7 d, KA H R R 0.23 m/d,
H 2477 §R & 2 967 X 10" ind, L& 5 77 5 BV & F2 FF
B, 6 A 11 H=WoK R EIEE T i =, K467
FREE BB G 4 d, KA HERR 9 1.05 m/d, HY
F=HP 960 X 10" ind, LU 5 7= R R W & F2E — L.
R BT bR s () g, sk Rk B, i H
KR 4035 m/ (sed) , SRS 7= 00 BEAAR A B0
TEBNRE I B —E

2004~2006 1F, = = I K E 2 m, 5 A UEF)
W TH] VA DEAEG T, SRR AR /N, kK SRR A B UK 2R
FEERELR . 2004~2005 £ 5 HILH 2 AN, 2 Ik

g 5r= gep & R R 22, H 377 BR &40 ) A 285X
10* ind 1 395X 10* ind; 2006 £F 5 H ¥ ) b 171 oK
B ESIERiTNS

2004~2006 “F 6 H Faj & 7 A EA], AR
B, U TF i AL, DR R A — i ke R,
TR AT 4 AN BT, o 1 Rk g R g & R R
BT, HIr= 80824 3 178X 10% ind; 2 Rk 1g 5 =
YRy G RERE — R, HIYr= &3k 1 612X 10" ind
FI1787X10%ind; 1 Wkt P=on W &R 2, H
¥Ir= gl & 763X 10" ind.

RT EBKIERESNRRETPEXR

Tab.7 Relationships between ecological-hydrologic indices and spawning quantity of four major Chinese carps

F A Year
T H Item
2003 2004 2005 2006
PRI AR 4L Flood peak LXK E2R IR BE2R HIR B2 HIR B2
K47 Lk H #] Date of water level rising 0513 0611 0503 0613 0505 0603 0605 0701
S W 7k Ay
BRREIEAE /m 2895 2691 2712 3012 2700 3218 2834 3035
Starting water level of flood peak
va k. 322 od’!
ARLR EHE / (med ) 023 1.05 045 035 031 0.09 030 0.5
Daily increasing rate of water level
" T s E
BT B ER / (ms”) 7240 4960 8000 12600 9330 16900 8840 12200
Starting flow
Nl =N i' . 3. ,1. -1
BLEFERE /(s +d ) 523 4035 1080 2167 495 178 727 933
Daily increasing rate of flow
@Kﬂ&ﬁﬁ, Inf1A] /d B ; 4 5 p p 9 p 3
Duration of water level rising
Hi AN & TR e B
ﬁq)ﬁﬁ_ﬁ Iyt I [A] SR st R] /d 28 40 28 26
Time interval between two flood peaks
=7 [N 7 YN
rLED%)] Gl . 0516 0617 0518 0624 0524 0624 0620 0704
Starting date of spawning
=7 4k {
ﬁgﬂfu REH . 0518 0620 0530 0702 0530 0701 0628 0706
Closing date of spawning
ﬁgﬂ%’ FIT /di 3 4 13 9 7 8 9 3
Duration of spawning
S e X 10%i
PINE /(< 107ind) 8900 3840 3708 28600 2766 6103 14505 7149
Spawning numbers
HFEEIE / (X10%i
HEg7=50 8 /( IQ ind) 2967 960 285 3178 395 763 1612 2383
Average day spawning numbers
i 5 = By & 12 N N N N N
Coifc?dz;iz ﬁvil%fween e M E e x x M B
Good So so Bad Good Bad Bad So so So so

spawning and flood peak

£ LAE 37 0 RO RAE VO S S P gy &R, b B R KT 3000 X 10% ind 7R kI 5= G & FE AT, (1000~3 000) X
10* ind 7R Bt 5= 001 & FE 1% — 4%, 1 000X 10* ind AR #om ki 5 7= B 4 FE 1% 22 .

Note: Correspondant degree is assessed based on average spawning quantity per day. The correspondant degree is high when the average
spawning quantity per day is more then 3 000X 10* ind and the medium is (1 000 3 000) X 10* ind, and the worst is blow 1 000 10* ind.
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3.1 FELZHIGIE R MET

2003~2006 FAILH I E & 2 WAL BAT 2 Al
HIKF AP0, 5 20 40 80 AR, = Ik 2
- N 1= A e 15 7 B L o < o A 52 o £ O Y N

2003~2006 4 W5 ) B i 4 47 #7 (8] PU K 28 5
77 OF &l 108 069X 10° ind, & /K BT 2002 4F ()
56.88%, 24 1997~2002 ¢ F 24 {H f] 42.82% ™, 5
F K HTAH B, KT A s DU K 52 f = B R0 AR T 46
o B DY R SR A, H A R O 2 R IR
il | i R £ B D AR R R, 1 2006 4F
B £ £ P R R 678 J1 )R, A 2003 £E Y 10.8%.

P b KT UK R KRR i =2 b
200 12, &, 1982 4F T [ K 11.06 12 . 20 42 80
FERLR, KT AR AR R 2RI . 1981 4
s A1) Wy TR0 DU K 2R A e B 67 AL R, 1997~2002 4F
AP GE B 0 [ A 35.87~19.00 12 & (ki) , FIME
2524 1) (kL) B, PRER B AL TOE18 T FRR L -
EHEAEER P2 BT KT KR S 25 task
CUHE DUJE R = &2, 7E ¥R Y v L il O AR, 1X
UK Ze = G R AR 40 /) 2 — 3. DY R K 3R
TR R R 2GS B AR T DRl ST AR e, 9 YR
R AN TR DR An & 1) | BRI 3 I 2%, M S 80t
AT B S B R

B NI ACRIHK 201 J8 % 7K Sk AR /K H i, 17
BE LN, 1997~2002 £E 5~6 F VUK 5 fa Eh ==y,
BT =K R A &K IR ISR B
B Byt e A2, 6 SE LRI L 13 vk . =Rk
B AR5 K, 5~9 H KIBh it aE B, KA
145 m (BT LR K ALIE AT, EImiiis s im & s ~
e B =K R R TR EAE A R T B ik K it
1R A BEAAL, LI A HF, B D,
(A 530 2004~2006 4F 5 H W R K A7 — B4 F
02 L KAILR R N AR, B W B kKRR, A
IS E 12 W 1 A 2 1 0 31 V. 2004~2006 4F 6 i
27 A1, IR T, =R v R B
59, FEGLIES KR AR BV SEE B T .
3.2 FRHESTEERERFXER

AR R R R B E BN T, JRER A
P KR — Bk 7E 18 °C DL b, PR KU A
21.5~23.0 ‘C 2, 2003~2006 4F W5 R i 1 7= 51 #A
(A KR B S L R 18.6~25.5 °CL i H FIU K ZK M

FEER

YK Z8 £ Ja S A iy P IS e DR £ 28, 7= BRYS 3))
BT K Bk V& L e T 72 56 B AR IR B 40 1R R,
() EF 7 HE 1 B9 A 75 2 — e A 1 K Al 2 & T
AR MR AR Ak o I IH, — 2 PR ZK SOOK ) % 4%
R MR K B DS, AWTFIEI T 5
e SRR S 7 AN ER KSR, Ho R R
R Bk K FR S I TR R K A7 1 H Bk 2. YLK FREE ik
N () — M 4~7 d, o R 2 Bk ) R AT
RE 72 M0 2 (™ G IASE . g A KA B H ik 28— /e
0.30 m/d Ze A7 B O B3 AL H 3k R 4r 2003
FEER 2 UL IR 1.05 m/d, B3 H K Z K 0 2005
2 R 0.09 m/d RS R0 T K 57 B

VLK B3 B B 32 Gk T K SR E 2 0,
—FROKAL Bk, YLK R Vb S S N, 3% A RO
/Do =R K PR E KR WU R 2 ™ O YA E] , s R B T
TL/ENIFEIE I 15~25 em, =Wk & /K 5 & O
23~60 om. ARYET R DO RIRE LR, TTKE
R 5 DU RSt = O 30 5 WA AR, el
P2 S W VT K AT A i KN
33 FiERMEINEXFEAMRTH

KAVLIE o =0k DL )R, g A R R X, X
BT, KRR, v R A S A, KRR
K, EMEEE, GERZHIRILEERF A,
R HR P IR OY A 28, B AG AR T Kb P R
FIEEPE R FE2. 20 4D 70 AR R B0 Y,
KL i S0 B R AR B 2R AN D T 25
A, A DU R oK M i L 8 (Ochetobius elongatus)
% Wity (Rhinogobio typus) ~ & & W) &t (Rhinogobio
eyvlindricus) NEL3L 8 (Lepturichthys fimbriata) i\ 5%
W #A (Erythroculter mongolicus) 3B W A, 1L 3k A
(Erythroculter oxycephaloides) - 77 IR 48 . ¢ BT 5| 70 6
(Parabotia fasciata ) ViRH#H (Xenocypris argentea) iR
# (Squalidus argentatus) \X¢# (Saurogobio dabryi) |
3t JE ke i) (Saurogobio gymnocheilus ) « 85 K IR 8§
(Siniperca kneri) %5, 2003~2006 FEAIT TR
13 Fpr- Stk R, 5 20 40 70 FACAHLL
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Current status of spawning grounds of fishes with pelagic eggs in the middle
reaches of the Yangtze River after impoundment of the Three Gorges Reservior

DUAN Xin-bin'"*, CHEN Da-qin"*, LI Zhi-hua'?, WANG Ke"?, HUAN Mu-gui", LIU Shao-ping'"*

(1.Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Fishery Resource and Environment Key
Field Station of Upper-middle Reaches of Yangtze River, Ministry of Agriculture, Jingzhou 434000, China; 2. Freshwater Fisheries
Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Surveys were carried out in the middle reaches of the Yangtze River from May to June in 2003-2006 in
order to reveal the current status of spawning grounds of the fishes with pelagic eggs. Thirteen species were col-
lected and the main commercial species were Mylopharyngodon piceus, Ctenopharyngodon idellus, Hypophthal-
michthys molitrix, Aristichthys nobilis, Siniperca chuatsi, Squalio barbus curriculus, Parabramis pekinensis and
Coreius heterodon. Compared with the results of 1970s, more than 10 species were not collected. However, Elopi-
chthys bambus was collected in the surveys which had not been found in the last several years. About 10 spawning
grounds distributed along the river about 300 km length from Yichang to Chenglingji and there were few changes
of their distribution compared with the results before the sluice of the Three Gorges Dam.The total amount of
pelagic eggs in the middle reaches of the Yangtze River was estimated to be 1 437.2 million during 2003-2006,
and that of the four major Chinese carps was 1 080.69 million. Compared with the results before the sluice of the
Three Gorges Dam, the spawning scale of the four major Chinese carps decreased greatly, and the total amount
in 2003-2006 only took up 42.82% of the average amount per year from 1997 to 2002, and 56.88% of 2002. The
spawning scale of the major Chinese carps were influencced by some ecological-hydrological factors such as wa-
ter temperature, duration of water level rising and daily increasing rate of water level. The water temprerature var-
ied from 18.6 C to 25.5 ‘C which was suitable to their reproduction; the appropriate duration of water level rising
and daily increasing rate of water level were 4-7 days and 0.30 m/d, respectively. Compared with the results of
1970s and before the sluice of the Three Gorges Dam, there were great changes in composition of the four major
Chinese carps in the middle reaches of Yangtze River; the percentage of Hypophthalmichthys molitrix increased,
but that of Ctenopharyngodon idellus decreased dramatically which had obvious dominance before the impound-
ment of the Three Gorges Reservoir, indicating that the Three Gorges Reservoir brought sever impacts to Cteno-
pharyngodon idellus in the middle reaches of Yangtze River. [Journal of Fishery Sciences of China, 2008, 15 (4) :
523-532]

Key words: middle reaches of the Yangtze River; pelagic eggs; spawning grouds; four major Chinese carps;
Three Gorges Reservior
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