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Tab. 1 The mean water temperature at different sampling periods

in the Yangtze River estuary from 2019 to 2021

Ely PRI By SRAER ) (H — H) 7Kl Water temperature ('C)
Year Sampling  Sampling date S P LhE A

period (Month—Day) Range Mean+SD
2019 %TSH?& 3.26—4.01 14.30—16.60 15.22+0.84
%iﬂ& 4.09—4.16 16.00—17.50 16.70+0.50
%§r?£& 5.24—5.31 23.70—24.10 23.90+0.16
® %T& 6.08—6.13 24.40—25.20 24.60+0.33
2020 %TSB?LE)% 3.29—4.03 14.15—14.56 14.29+0.17
%iﬁfﬁ 4.13—4.17 15.51—16.84 16.31+0.57
ggi?ﬁ 6.11—6.17 26.34—28.32 26.63+1.02
%%E?L‘E& 6.24—6.28 26.58—27.68 27.18+0.41
2021 %Tsﬁtﬁ& 3.17—3.23 13.10—14.24 13.59+0.48
’;fﬁgfggz 4.01—4.07 15.50—16.45 15.92+0.50
gﬁ%ﬂjgﬁ 5.17—5.22 21.20—22.30 21.80+0.46
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Tab.2 The comparison of biological parameters of Coilia nasus in the Yangtze River estuary from 2017 to 2021

F R 4K Total length (mm) {&£:Body length (mm) {AE Body weight (g)

Year Sample size  JGH  IfEEbRAER R LA Y E e ¥ ] 4l P +hr 2
Range Mean+SD Range  Dominant group ~ Mean+SD Range ~ Dominant group Mean+SD

2017 137 132—406 284+74 119—381 180—360(78.83%) 260+71" 4.9—206.8 0—75(51.82%) 81.0+59.5"

2018 205 168—371 277+34 152—318 220—300(86.83%) 255+31° 13.1—136.1 0—75(57.07%) 70.0+24.2"

2019 984 113—406 270+53 103—372 200—320(70.22%) 246+50° 3.2—256.7 0—75(63.92%) 64.1439.2°

2020 2226 127—397 303+35 113—388 200—320(87.24%) 275+33" 4.3—244.9 0—100(83.11%) 68.8+33.3°

2021 2895 152—414 29635 131—382 200—320(92.40%) 272+32° 7.8—239.9 >75(71.02%) 91.4+33.4"

1 ANE EFR BRI BB M R (P<0.05) ; T

Note: Different superscript letters indicate significant differences (P<0.05). The same applies below
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Fig. 3 The temporal characteristics of mean body length and
mean body weight of Coilia nasus in the Yangtze River estuary
from 2019 to 2021
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Tab. 3 Water depth of sampling area of Coilia nasus in the
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THTTREIX 7KK Water depth (m)
Sampling area 20194F 20204F 20214F
A 8.15 8.56 7.03
B 14.96 15.15 12.63
C 27.1 11.28 14.09
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Fig. 4 The spatial characteristics of mean body length and mean body weight of Coilia nasus in the Yangtze River estuary from 2019 to

2021
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Fig. 5 The relationship between body length and body weight of Coilia nasus in the Yangtze River estuary from 2019 to 2021
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HEMMREER T —VIHPAMEE 7). ., BiZE ETHEE(ANOVA, P<0.05; 4 8).
2.4 HEITEFEZEREMZEHEHE 2021 4 JJ 0 F 15 1R B K IR B

BTE4EIME  2019—202 L4FE I E I ) 93 H vh [(13.59+0.48)°C], CPUE (104.97 kg) 7> #2552, 4
6 IR, R REARNE A 17—22d, “F-$520d; 3K 3MIEEAN BT 1.9/% . 1.19716.654%, #20194F (4
13 1) T A B AR IR 2 63.07—264.51 kg, T3 3 B e e (L3 N 5.05 4%, {2 &I BENg Wy N A
9160.24 kg; H ¥ H EARMEH2.87—15.56 kg/d, ~F W, 2% AR #EHANOVA, P>0.05). 20204ECPUE]
%1748.70 kg/d; 20204F Kk 5 1| 1) T i FE AL B 55 A E 202 159 AL, 55 10 BeCPUEH 1, $20194F
20194E 18 i1 1 2.4316%, Ngv W~ NATWE20194E4) BB T 2—51% . 20194E %I B wg. NI
BN T 148.84% 166.90%. 146.46%H1164.86%; WAFHE R ETEZE R (K 5). WE 9n] LLE H I &%
20214 J 5 R A< BB 55201945 F120204E 43 591 48 i I B H R A 2 B KR AR AR 2 I —E AR ik
TANMERI. 7345, Ny« Wy NFIWH20204E 53 51 FUEE, 20204F F120214F 7] 5 3= FEAE HH 7E3—4 A T,
Hh0 7 53.00% 103.13%. 74.88%F1132.65%. 120194 AL H7ES H 3, Tl i b ol 25 42 i
L VA D 6 B3 5 % B2 % ZHCR AR IR, & A4 [A] == B 4FE AN R 7K IR, 20214
JUFREAREE . Ny« Wy NAWEA S C/K I8 T 5% A ) CPUE 43 il 52 A 7K 38 A B 7K 35K )

F4 201720215 T O T] ST AR AR & B HALL 61

Tab. 4 The percentage of gonad development stages of breeding population of Coilia nasus in the
Yangtze River estuary from 2017 to 2021

Ve 0 20174 20184 20194 20204 20214
Gonad development stage HEF M IHEF HEM MEF HEM MEF HEM HEF HEM
I 30.26 37.14 18.38 17.39 10.04 31.48 20.18 50.86 8.29 45.01
1I 40.79 25.71 33.09 40.58 47.01 56.48 35.69 45.71 28.48 39.74
[I 11.84 31.43 22.79 27.54 6.20 6.94 7.26 343 15.02 12.02
1Y 6.58 2.86 7.35 14.49 491 1.85 11.74 0.00 16.98 1.91
\% 10.53 2.86 0.00 0.00 30.77 3.24 25.13 0.00 31.22 1.32
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Fig. 7 The temporal and spatial characteristics of gonad development stages of breeding population of Coilia nasus in the Yangtze River
estuary from 2019 to 2021
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Tab. 5 Temporal characteristics of resource density of Coilia nasus in the Yangtze River estuary from 2019 to 2021

S BB RH [PV FAE CPUE Hortk Ng Wy N, W,
Year Period Days Netnumber Number (ind.) Weight (kg) Percentage (%)  (J&/d) (kg/d) (/M) (kg/f)
Ist 6 27 233 10.97 17.39 39+15 1.83+0.41° 943" 0.41+0.1"
2019 2nd 6 31 233 15.45 24.49 3946 2.57i0.35:" 8i2: 0.50ﬂ:0.11:
3rd 5 13 298 20.76 32.92 60£17  4.15+1.18°  23+4"  1.60+0.29
4th 5 14 220 15.89 25.19 44414 3.18+0.89" 16£2™  1.130.16°
Ist 5 25 885 51.09 33.36 177£44" 10224244 354  2.04+0.26
2020 2nd 4 20 465 31.52 20.58 116123:b 7.88+1.35  23+5  1.58+0.33
3rd 6 18 457 36.83 24.05 76£18° 61414  25+4  2.05+0.32
4th 5 15 419 33.70 22.01 84428" 6744229 2846  2.25+0.49
Ist 4 18 1098 104.97 39.69 275+184  2624+19.06 61+24  5.83+0.44
2001 2nd 4 16 602 55.29 20.90 151428  13.8242.68  38+8  3.46+0.71
3rd 5 15 998 88.46 33.44 200+76  17.69+6.45  67+12  5.90+1.06
4th 4 9 197 15.79 5.97 49+6 3.95+0.46 2244  1.75+0.32
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Tab. 6 Spatial characteristics of resource density of Coilia nasus in the Yangtze River estuary from 2019 to 2021

el Kk R¥ WK FEA & CPUE EFisa Ny Wy N, w,
Year Sampling area Days Net number Number (ind.) Total weight (kg) Percentage (%)  (JE/d) (kg/d) B/ (kg/M)
2019 A 4 11 29 2.39 3.78 7+ 0.60£0.11° 341  0.2240.06
B 10 39 454 33.80 53.59 4548"  3.3840.55" 1243 0.87+0.22
C 8 35 501 26.88 42.61 63+9"  336+£0.53" 1444  0.77+0.19
2020 A 4 14 180 16.05 10.48 45+19°  4.01+1.70° 13+3" 1.15+0.30°
B 8 35 792 57.02 3723 99+17"  7.13+1.18™ 233" 1.63+0.28"
C 8 29 1254 80.08 52.29 157£29° 10.01x1.64° 434" 2.76+0.28°
2021 A 4 19 334 29.56 11.18 84+12  7.39+1.05 18+4" 1563041
B 5 17 845 74.74 28.26 160436 14.9543.47 5048% 4.40+0.72"
C 8 2 1716 160.21 60.57  215+101 20.03+9.97 78+17° 7.28+1.67"
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CHARACTERISTICS OF COILIA NASUS RESOURCES AFTER FISHING
BAN IN THE YANGTZE RIVER

MA Feng-Jiaol, YANG Yan-Pingz, FANG Di-Anl’2, YING Cong-Pingl, XU Pao” 2, LIU Kai"” and YIN Guo-Jun"’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China; 2. Key Laboratory of Freshwater Fisheries and
Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center, Chinese
Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Estuarine tapertail anchovy (Coilia nasus) is a valuable migratory fish species and the most representative
species in the lower reaches of the Yangtze River, and its resource status have been attracted an increasing amount of
attention. In order to effectively track and evaluate the recovery effects of C. nasus resource after the national fishing
ban strategies, this study carried out an investigation on the spatial-temporal characteristics of biology and resource
density of C. nasus in the Yangtze River estuary from 2019 to 2021 based on the survey results conducted before the
withdrawal of productive fishing (2017—2018). The results showed that a total of 2895 C. nasus were collected, and
1960 were dissected in 2021, with a female to male ratio of 1.87:1. The mean body length of (272+32) mm and mean
body weight of (91.4+33.4) g, increased by 4.41% and 37.55% compared with 2019—2020, and significantly increased
by 5.84% and 22.85% compared with 2017—2018 (P<0.05), respectively. The mean fatness of 0.44+0.10 was 18.28%
higher than that in 2019—2020 and 12.82% higher than that in 2017—2018 (P>0.05). In terms of resource density, the
mean daily catch number (Ng) and weight (W) in 2021 were 170 ind./d and 15.56 kg/d, 1.09 times and 1.48 times
higher than that in 2019—2020, respectively. The number (&,) and weight (W)) of single net were 50 ind./net and 4.56 kg/
net, 1.24% and 1.69% increase compared with 2019—2020, respectively, and the resource density showed an increasing
trend from 2019 to 2021. The migration time of C. nasus mainly occurred in March and April in 2020—2021, which
was earlier than the peak of migration in 2019. The density of C. nasus in deep water was significantly higher than that
in shallow water (P<0.05). Our study suggested that the recourses of C. nasus did not recover immediately in 2019 due
to the influence of overfishing in the early stage and the fact that the other fishery production was not completely eli-
minated. Since January 1st, 2021, the implementation of fishing ban in key waters of the Yangtze River and the
Yangtze River Estuary has reduced fishing pressure, and the population biological specifications and resource density
of C. nasus in Yangtze River estuary have recovered significantly. The resource shows a good tendency towards reco-
very, highlighting the important role of the fishing ban management policy. This study suggested that long-term follow
up monitoring should be carried out on representative migratory species such as C. nasus to obtain the resource charac-
teristics during the period of fishing ban in the Yangtze River, and to support the assessment of fishing ban effect and
biological integrity evaluation in the Yangtze River.

Key words: Fishing ban in the Yangtze River; Biological characteristics; Population structure; Resource characteristics;
Coilia nasus
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