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Study on the spawning period of typical fishes in the lower reaches of
Jinsha River under the influence of water temperature change
WANG Kang, XIAO Yang, MAO Jingqiao, Gong Yiqing, ZHANG Peipei, WANG Gang
(College of Water Conservancy and Hydropower Engineering, Hohat University, Nanjing 210098, China)

Abstract: To analyze the influence of the water temperature change in the lower reaches of Jinsha River on the spawning period of
typical fishes before and after the completion of the Xiangjiaba Dam, the interannual water temperature trend and the variation range in
recent years are analyzed and studied based on the measured data; and then the suitable water temperature range of 14 typical fish
species in the historical spawning period is projected to the change curve of current water temperature, so as to obtain the variation of
spawning period. The influence of water temperature change on the spawning activity is quantitatively evaluated by the proposed index
of time overlap. The results show that the rise period of temperature in the lower reaches of Jinsha River before the dam construction is
from February to June, and the annual variation range is 11. 8 to 23.2°C. After the dam is built, it is postponed to April-July, with the
variation range of 14.0 to 23. 1°C, and the temperature fluctuations show a decreasing trend. Under the water temperature condition
after the dam construction, the main spawning period of typical fishes in the lower reaches may move from early March-late July to late
March-early August.

Key words: water temperature; fish spawning period; time overlap; the lower reaches of Jinsha River
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Fig.1 Schematic diagram of study area
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Table 1 Analysis results of spawning period changes of typical fishes in the lower reaches of Jinsha River

TKIRFIE/C

and floating error

ki WFFE X AT L
2 P i) B & B/ % LR
LB IE] FEHR KR C AIF KR/ C 77 BE E B

o 3—4 A 14.0 ~18.3 13.9~17.3 3 A kal—s Adal 100.0 &
kA .
11—I12 A 12.6 ~15.6 16.4 ~20.1 1 Aha)— A T4 0 =
JIH R f22 3—4 A 14.0 ~22.0 13.9~17.3 3 ATaI—6 AT 72.1 ik
A 2—4 A 8.8~14.8 14.1~17.3 2 HLA—3 H 1A 66.3 ol
’ 8—9 H 20.0 ~24.0 22.1~23.0 7 A Lfil—10 A TH] 100.0 ik
YN N fa’ 4—5 H 13.0~18.0 14.8 ~19.6 4 H FA—5 AHa) 70.5 ik
s> 5—6 H 15.0~17.0 16.8 ~21.6 4 H bA)—5 A LA 8.3 ]
I i 5—6 H 18.0~24.0 16.8 ~21.6 5 Aal—7 A LA 78.7 fik
i g1t 4—7 H 20.0~24.0 14.8 ~22.9 6 A La—7 ATH 62.0 wh
I 1 4l £ 4—7 H 20.0~22.0 14.8 ~22.9 6 A Laj—7 A 51.1 s
s 4—5 A 18.0~25.0 14.8 ~19.6 5 AhA—8 A b 21.3 [
S 6—7 A 18.0 ~26.0 19.7 ~22.9 5 AhA—8 A LA 100.0 fik
Fp A ) fi 3—6 A 20.0 ~30.0 13.9~21.6 6 A f1—8 A LM 5.5 =4
o0 3—8 A 21.0~23.0 13.9~23.0 6 Aal—8 A 1-fy 29.4 [
i+ 4—6 H 16.0~23.0 13.9~17.3 4 Aa)—7 ATTA 80.2 fik
fik 3—7 A 18.0~21.0 13.9~22.9 5 Athal—6 A e 24.6 =

VE AR A R bR L MR T 1026, 2 WA T 0 3 WAt 4 by £ B2 £,

ARG 1 AR, 2l St S Ui S A 1, &L 5 Bz ] o o £ 288 B0 300 4% o A AR
2 kAR, LN B 2 1 DX g st A DXCTa], T 0 Y S 2k 7 2 DX A BRUR T BE g I DX 10 v
FORM AL, 55 1 BOOrIY AN e 0 et 5] R fa B 1 An R A A A [ R R B 4, I
PR POOR St S S A BRI AT AR | LA b £ S A N 1) o B R R, T B KR A A H B A A T
AR TG, XA TR S IR AR 2 B SO A K RIS A0 HES e A BE AR

AR 14 R 6 380 by s BAR AR vhAE 3 1 BA)—T AT A FRSEITR] 2 140 d; B (IR
IKUFEAFT , 2R FE IR B P TE 3 A N A)—8 A bA), FF2emf 25 130 d, J P Al eI BN 4 A
AITUG B THE, RS B2 7 HIE  AHBR SRR ZS Tl i (R PFR 0, T K AR B i e e e il i £ 2



54 WK E el (AR RS R ) 5551 &

PR T T 2 D R P i 3 0 W5 |
SRR R R A— ]

6 A%EHE 6 Amal—7 A LA, WRFMAE 2016— s |

2017 4E [0 IR SR R A 6 A 10 HER, ]

2016 4F W S0 )5 — V=GR Bh K qE 7 18 AR

F ¥ 5% SO A5 4 VO TT F SR 00 K BRI oo 1

PSR BT AR AT, Ak ok it o ]

FEFAWIT BE5 S IRBF  OI R B AE AR — W e T 100.0%
25t RAET PRSI, =t MR e i —
IR 5 SR LA R AT YR | BIE R ) (0 T B A A R S S S A ET Rl
EMEES, Aty

. 5 RUINE AR S KEERHT
3 g:ln: -['/P: Fig.5 Distribution map of spawning period of

a. [0 K B 3l A7 7 7K 28 e Y 350 i VUL KR typical fishes before and after the dam construction
FRECT AT KR ETHIRIS 20 1 7 KRR Bl TR, Kl R T 384k 30U R e i 2—
6 H T ,8—12 A B K IR SR 7E 1.8 ~23. 2°C Z 0], #2220 11. 4°C s @IS R I IE 4—7
JUATHEI 9 A —WRAE 1 A BRI, KIRAE 14.0 ~23. 1°C Z B30, P 228 9. 1C

b. HCHEI RSB HE R, 14 PRI 2R h 2K R BE AR A AT 7 B S B4 5 i, BRI X I
01 208 BEFE I ) I ] A2 A 3 A7 R 1Y I AR BT SEBR R X

c. VML iR e BHE ) B RS T e 3 A B)—7 A A, BRI F 8 A TE 13.9 ~
22.0°C s AKIR A AL H B A& TE3 H N A)—8 A BA), 55 EFHIAH L I AR i (4R 29 20 d F1104d,

d. M2 BIHIIA N R W DU B 2% AR SO I8 1 /KA ™ A B s i, 52 B 40 2 B0
WL SZ BKAL R SR R B 20 SRS AR AT T AR i — R

S Xk

[ 1 ] WANG Yuankun,ZHANG Nan, WANG Dong, et al. Impacts of cascade reservoirs on Yangtze River water temperature ; assessment
and ecological implications[ J]. Journal of Hydrology,2020,590;125-240.

[ 2 ] A, A MR, 45 KT LIS R R K9 A SRR X B Bt R B AR A8 TR [ ] IRk, 2014(6) < 18-
23. (REN Jie,PENG Qidong,LIN Jungiang,et al. The fish reproduction ecological requirements of the National Nature Reserve
for the rare and endemic fishes in the upper reaches of the Yangtze River[ ] ]. Freshwater Fisheries, 2014 (6):18-23. (in
Chinese) )

[ 37 F™RsE  AIEAL, BRAEAS , A5, 25 A0S ME VD 50 1) M B X 0288 43 A 4 Ry 19 52w [ 7] 7K 7 241, 2016 ,40 (8) : 1218-1228.
(YAN Tailiang, XU Zhaoli, CHEN Jiajie, et al. Distribution pattern of fish community in Northern Jiangsu shoal in relation to
bathymetry and tidal creek of sand ridge[ J]. Journal of Fisheries of China,2016,40(8) :1218-1228. (in Chinese) )

[ 4] B, s, w4k, A5, ST 40 W0 2t 75 K 0 68 A1 VP e PR i 4 T H 3 [0 . K BEUR R4, 2020, 36 (4) :8-12.
(HOU Jun,HUANG Yuwei, MIAO Lingzhan, et al. Calculating environmental flows in middle reach of Yarlung Tsangpo River
based on fish habitat requirements[ J]. Water Resources Protection,2020,36(4) :8-12. (in Chinese) )

[ 5] HEARZL, ZR NI SEAEM S, rh/ V) g £ 208 A 353 ELPE PP AR AR 5 S5 9043 DX [ ) ] KR K R iR IR, 2022,42(3) :9-13.
(XTA Jihong, QIN Ruzhao, DOU Chuanbin, et al. Habitat suitability assessment model and suitability grading classification for
fishes in small and medium rivers [ J]. Advances in Science and Technology of Water Resources,2022,42 (3):9-13. (in
Chinese) )

[ 6] ZeiEsk, rrm, Je R0, 55, Z oK AR s AT PR B /KR Ay R Rt SR S RO [ ] KB4 ,2022,38 (3) :3442.
(JT Daobin, CHENG Zaiqiang, LONG Lianghong, et al. Characteristics of thermal stratification in head area of Three Gorges
Reservoir and ecological effects in different operation periods [ J ]. Water Resources Protection, 2022, 38 (3):3442. (in
Chinese) )

[ 7] 254 2500 BREe. (VT BP0 R AT 0 AR 250K FARBIESEL T 1. R EDK AR LR # AT S8 B 2741k ,2012,10( 2 ) :86-91.

(LI Qian,LI Chong,LUO Huihuang. Ecological target watertemperature of rare and endemic fish in Yangtze River upstream[ ] ].



2 FoOREASE KRR R B UL i SR £ 2 B AT Y 55

Journal of China Institute of Water Resources and Hydropower Research,2012,10(2) :86-91. (in Chinese) )

URNEAR 2208, 2RI, B VDV R T R G AR 4 X A S8 B A AR SZ [ ], v B KRR B B2 51 58 B 25 41
2012,10(4) :256-259. (LUO Huihuang, LI Qian,LI Chong. The impact of water temperature during the fish reproduction in the
upper Yangtze River due to the cascade development in the lower Jinsha River[ J]. Journal of China Institute of Water Resources
and Hydropower Research,2012,10(4) :256-259. (in Chinese) )

[ 9] PEREAR , T, TR, 2. =Wk IR KR AR A B X (2 B s [ J]. K 71 % HL £ 41, 2018,37 (10) :48-55. (TAO

Yuwei, WANG Yuankun, WANG Dong, et al. Variation of water temperature under the dam of the Three Gorges Reservoir and its

[8

[

impact on fish spawning[ J]. Journal of Hydroelectric Engineering,2018,37(10) :48-55. (in Chinese) )

[10] T2, Hiosl. SAOKFK TR 8 BK A AR Y RS2 0 S5 4 [ 0] T R 274 ( F AR i) ,2016,44(3) :240-

245. (MAO Jinggiao, DAT Huichao. Impact and regulation of major water conservancy and hydropower projects on important

aquatic organisms[ J |. Journal of Hohai University ( Natural Science) ,2016,44(3) ;:240-245. (in Chinese) )

HONFT  BEE BN, 55, B0 R W S R SO 2 AR K R4 [ 0] K BE IR AR 51,2020,36 (6) :31-38. (ZHENG

Congqi, WU Wei, WEI Jie, et al. Fish diversity and its influencing factors in the Dawen River,a tributary of the lower Yellow

River[ J]. Water Resources Protection,2020,36(6) :31-38. (in Chinese) )

[12] A, fMeE, 257 FE T Landsat T2 28 BGORHTR K IELRGEBFFE [ )] 7K 1 & #2741, 2021,40(2) :121-130. (SHI Xi,
SUN Jian,SHI Lidi. Research on river water temperature inversion based on Landsat satellite remote sensing data[ J]. Journal of
Hydroelectric Engineering,2021,40(2) :121-130. (in Chinese) )

[13] B3, BEh7r, s, LK AR #8 fox vh A 5 7= BT B K R A 52 [ )] . 2K R K B B 5%, 2018,38(2)
44-48. (HUI Erqging, MAO Jingqiao, DAI Huichao. Effects of temperature variation at upstream of the Three Gorges Reservoir on

(11

[

Chinese sturgeon spawning reach [ J]. Advances in Science and Technology of Water Resources, 2018,38 (2):44-48. (in
Chinese) )
[14] BT, BT PUORS A= B UK A2 1 14 8000 %F T i AR S i [ ] HEVE MLAE T2 27 4, 2020,38 (7) :691-696. (MAO
Jingiao, HUI Erqing. Effect of reservoir cooling retardation on downstream water temperature during spawning period of sidaiyu
[J]. Journal of Drainage and Irrigation Mechanical Engineering,2020,38(7) :691-696. (in Chinese) )
JRE F AL RS I, A5 BEIT & T S VT Rt G VR S5 RRIE S A B IR S [ 1] /KA 824 447K ,2020,41(6)
46-56. (QU Xiao, GUO Chuanbo, XIONG Fangyuan, et al. Characterization of the fish community and environmental driving

[15

[

factors during development of cascaded dams in the lower Jinsha River[ J]. Journal of Hydroecology,2020,41(6) :46-56. (in
Chinese) )

SRR 4 R, . VIR S [ M L. Bl i, 2019,

fER M. KIT R A 28 E I A R IX B Gt [ M. bt Bb e, 2012,

feilefi. RS (Acipenser sinensis ) 4215 ST LA R ORI BTG BT ] WIIA RS ,2020,32(5) :1297-1319. (WEL
Qiwei. Conservation of Chinese sturgeon( Acipenser sinensis) based on its life history;dilemma and breakthrough[ J ]. Journal of
Lake Sciences,2020,32(5) :1297-1319. (in Chinese) )

TEGAE. DU SRR M ] R DU R B A, 1994,

P98 R IAK= BE IR IR A . R VLA 0 28 A Y Te N T BBE B [ M. R . DU B4Rt Mk, 1988.

TRFG, W, IR A B E T (J]. 334, 2000, 46 (4) . 438447, (ZHANG Chunguang, ZHAO Yahui. Early
development of Chinese sucker( Myxocyprinus asiaticus) [ J]. Acta Zoologica Sinica,2000,46(4) ;438-447. (in Chinese) )

B K ARSI | A SRR AR R M LR PR B 2R 4 [0 KA R R IFSE ,2020,20 (4) :7-10. (HE Ji,

ZHANG Wendi. Current situation and experience of supervision and management system in the fields of ecological environment

[16
[17
[18

[E T

[19
[20
[21

[E T

[22

—

and natural resources[ J]. Research on Water Conservancy Development,2020,20(4) :7-10. (in Chinese) )

[23] YANG Zhi,ZHU Di,ZHU Qiguang, et al. Development of new fish-based indices of biotic integrity for estimating the effects of
cascade reservoirs on fish assemblages in the upper Yangtze River,China[ J]. Ecological Indicators,2020,119:106860.

[24] TigF  JVIER. KU R EK SO AR PR3 DR f7 BR G52 [ J ] NRKTT,2019,50 (12) :46-50. (WANG haixiu,
YIN Zhengjie. Effects of hydrological regime changes in the upper reaches of the Yangtze River on the spawning of copper fish in
the reserve[ J]. Yangtze River,2019,50(12) :46-50. (in Chinese) )

[25] ZRWIEL, h3F5 Wbk, 55, =K e S5 i M B0 #0 28 SO UK KoK SO SRBIEFE [ ) ] K A= A= 2 42,2019 ,43 (B 1) 1) 84~
96. (LI Mingzheng,MA Qin,CHEN Lin, et al. Study on reproductive status and hydrological demand of drifting egg fish in the
Three Gorges Reservoir[ J]. Journal of Aquatic Biology,2019,43(Supl) :84-96. (in Chinese) )

(ke F91:2022 -03 -29 kit BB T0)



