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xgw: s ko

WA, /54 A% (23.0 +31.3) ind. /d 1 (2.4 £3.5) kg/d,5 H3k(78.0 =
81.0) ind./d F1(7.7 £9.1) kg/d, ANOVA 4347 577, Pi /K BEG4E N, F1 W, 4
FINHRKIRE 2.5 F12.7 5, RIPER,FLEIISTH W, 5F HKBMER
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1.1 #REE

2002 £ LISk, T EAHR LTI B SLAT T & T
BPEERE] BE o YL B T VRl 8] AV BA
TLRAF N F, KB LAZR KSR VL[] 2 2 H 20
H -4 430 B, KA KRR E D 3 A
1H-3A31HM4A15H-5H7 14 H, 2010
AR TLBCH AR B R T R 38, RBFAAR O 3
H1H-4H20 H,KHLIFEHN3 ASH-3H
31HM4 A15H-5H10H,

AW I K BILTRF LB 2K L 50 km (&
1) Horp  TEBAAR YL LAZR K38 (fo R AR 7K 3R
LAk FR 32°01°01"N, 120°24'03") FIVL B YTk
B AP 7K 388 (85 AR P 7K 38K, HR L AR AR 31°5657"N,
120°06'40") , 4K 3% J 25 km, T 20082009 ,
2012 12013 4R F TIEFIRI , 7ER | PG 7K 3% 2 X
R T8 T A 5 UE i A 8 1) B A
FRH Y HE) T L RE. 23l =
SR AR B4 87 0 4 K90 % T) B ) v 3R R A
(N,ind./d) YR E & (W, ke/d) FIF 3 (A E
(Ws.8) o ¥afizh 129 27.6 ~58.8 kW, Iifii 8 ~
15 v, 305 P EL O [ 2 U, 77 8 m, K 450 ~

900 m, M H 4.8cm,
N

32°15'F

31°45'F

31°15'

30° 45' [ RBELTIARI
19° 30 120° 00’ 120° 30’ 121° 00’ 121° 307 122° 00’ 122°30 E
E1 KTIE IR EREFEKE

Fig.1 Investigating stations of C. nasus catches in

Jingjiang section of the Yangtze River in fishing season
A, FiEE K B KITEAMKIEMEIX

1.2 HUEAE
LU F AT B A1 3K %% J) & (catch per
unit effort, CUPE) {3k $ & N, FlMaiEm & W, .

Ny =L x 3N, (1)
n i=1

-

1
WB_;X, IWi (2)

KA N, W, 551095 | AR H 3R %0 (ind. /
d) MR E R (kg/d) 5 n HPELAEL

PRI S g AL N, (ind. ) FLE HAZRE
& W, (ke) Al A(3) (4) T

N,:iNB (3)

W, = deB (4)

Ny W 4350y B B P2 3R & (ind. /
d) MR E & (kg/d) , d IR L ERAE L R EL
Fi ANOVA 752 43 Hr I 4 3K 2 BUFE 4R ] A
B8] LA AR PUK SR 22 5 o [RIE, BEX o~ 5[]
— HZR PK R IS E 2R

VYL B (3R J2 7K IR A 0% B8 (7K L B UE Sy
RIER) W BT KRR H&&EKAN 2
PRI B B 1, H SRR AL 2 YR 1 B AR
1B, B ZE R 2 YRk W i 2= 1 E . KILA
AR (30°46'N, 122°00’E ~31°17’'N, 122°23'E,[& 1
B) 27K IR U4 Hi 78 &k T2 METOP-A | NOAA-
16 .METOP-B., NOAA-19 #i NOAA-18 W& fr 18
(http ://www. nowpap3. go. jp/jsw/eng/index. html
T#E), WERTFE5IGAMBBEKER W, Z
] (I AHSCHE ] Pearson #H3C 40T, 38 70 A Ak
$ 5% F§ EXCEL 2007 J% SPSS 16.0 %4,

2 R

2.1 BERFENHTTHL

2 B ,2008 2009 2012 FI 2013 4E 4 4E,
KT TL B ISR VR L B[R] R 23 ~ 54 d,
FHR(39.0 £8.8) d, A HMREE N,
(21 £38) ind. /d, 251§ 0 ~351 ind. /d; B4
WE R B E N, 7 (890 £929) ind. , AF IE Ky
130 ~3 952 ind. . 4EBRZ A, N, #1 N, A —3
RS R, ) 2013 4R oK, Hofth Ay 48
FEE(E 2a) . ABRZE,2 -3 A1 Ny &
15,2+ B4 2 (6.0 +3.4) ind. /d F1(8.0 £8.9)
ind. /d,4 AUyHg N, HZ(23.0 £31.3)ind. /d,5
HH N, B, 4(78.0 +81.0)ind. /d.

ANOVA 53t 87, Fr 82 1) 4 45 N AR 7K 3
SR SEBRAE L K30 8 35 K F P K8 [ (40
9.2)d vs. (37+7.8) d,P =0.036 <0.05],{H7G
IKIREYAE Ny AN, Y% B3 b F AR KR (P <
0.001) , 435I AR K IRH) 2.5 F 2.6 f5 (%K 1),
AR RN, R KSR LK 3 -4 A
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#,3 AR Ny ZEAR P KBE LB EZR[ (8 +
6.2)ind./d vs. (9 £10.9)ind./d,P =0.287 >

0.05],1H 4 ATG/KEM N, B3 KT &K KBk
[(31+44.6)ind./d vs. (17 £11.2)ind./d,P =

0.004 <0.05], FEILFEMLEGS A2 A, Pk
WS ANy AAKI2 AR 12.4 f%5. dar
WL, 2R Ny FEAR | P 7K 38R 22 57 2 Hh 1 7K 3R
4 -5SHIIR Ny 518K (B 2b),

50 — T H RS 2500 200 O AR WA
- BTN SRS 7
—~ a el o
< 30 - 1500 = =
< > S 100
g 2 . 1000 =
g o] BRE R — ~
= 10 |7I H ITI 500 =" 50 4
0 0 ole= Tuln
2008 2009 2012 2013 2 3 4 5
fl)/4F wT/A
(@ (b)
2 EIIEISTEMAEREEN, MAHEERERN, 2%
Fig.2 Distribution of N, and N, of C. nasus in Jiangsu section of the Yangtze River
in fishing season in 2008, 2009, 2012 and 2013
(a). 4E[H] Np FI N, L% (b). HIE Ny
F1 2008.2009,2012 Fn 2013 £ THTE NS AHEESH
Tab.1 Investigation indexes of C. nasus in Jingjiang section of the Yangtze River
in fishing season in 2008, 2009, 2012 and 2013
EH KR Vel Fog/d Ny/(ind./d) W,/ (kg/d) N,/ind. W,/kg
% 39 +6.5 95 1.1+ 0.6 373 +161 49.9 +£19.0
2008 - (31 ~51) (0~23) (0~2.7) (130 ~484) (19.0 ~86.4)
7§ 35+3.3 14 £12 2.2+2.0 537 +264 110.9 +45.7
(30 ~40) (0 ~44) (0~8.1) (130 ~771) (22.4~117.7)
% 40 +8.4 14 +6 1.0 +£0.5 662 +484 46.6 +34.4
2000 A (25 ~53) (0 ~40) (0~2.6) (136 ~1 253) (10.9 ~75.8)
7§ 38+7.7 25 +13 1.7 +£0.8 1254 +847 86.2 +48.1
(28 ~54) (0~60) (0~4.0) (668 ~2 543) (48.9 ~166.0)
* 30 +£5.2 6+4 0.6 +0.4 200 +89 18.5 5.7
2012 h (23 ~37) (0~16) (0 ~1.5) (117 ~279) (13.2~25.3)
7§ 27 £2.6 24 +£35 1.9+2.6 1036 +719 79.1 +58.8
(23 ~29) (0 ~146) (0~10.3) (348 ~2547) (26.3 ~226.4)
* 42 +3.8 18 £16 1.8 +1.60 839 + 426 82.3 +31.8
2013 - (37 ~47) (0~60) (0~6.2) (185 ~1 393) (19.7 ~118.7)
7§ 38+7.2 70 +93 7.3+10.3 3298 +639 352.5 +61.8
(252.4 ~435.6) (36 ~40) (0~351) (0~39.5) (2371 ~3 952)

2.2 EREENHTEL

o3 HT i) 4 AST18F I, i LB A H gk
HEW, §(2.0+4.1) kg/d,ZEME 0 ~39.5 kg/
d; AT ETREERER W, J7(92.3 £91.1) kg,
AR 10.9 ~435.6 kg(F£ 1) o PR ER, W,
W, KA a5 v AR R A AL (L 3 B
AN, 2B 2008 - 2012 4 [AlRpSE T 1, /H 2013
FRBRIEEK (B 3a), Wy IREAN2-3 A
WA, 4 AR (0.6 £0.3) kg/d F1(0.7 + 0.6)
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kg/d,4 H3INM=E (2.4 £3.5) kg/d,5 AKK, %
(7.7+9.1) kg/d,

ANOVA 43#r R 4 MSREAVE KSR W, F1 W,
N3 R T4 7K (ANOVA, P <0.001) , B AR 7K
B 2.7 2.8 f5(FK 1) Wy 7EAR FGKIER A B
6] 25 AR R 5 Ny FoAR—3, &R 7Y
K2 ] H2ZE S M Pk 4 -5 AKE W, B
52 (B 3b) o
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Fig.3 Distribution of W, and W, of C. nasus in Jiangsu section of the Yangtze River
in fishing season in 2008, 2009, 2012 and 2013

(a). 4E[E Wy F1 W, LoEE; (b). HIH Wy HA

2.3 FHEEMNRZEE

P2 i) 4 A~4EGy ], LA 2008 45 )P Ky 1R E
K, PN (129.3 £25.8) g; 2013 4E
2012 4ER 2, P34 (102.4 £13.3) g H1(94.0 +
23.6) g; 2009 4E ) B/, TR (67. 3 +
12.9) g, ARF G EEE KB+ 50 58 (&
4a) o HIAHBR /R, 2008 A RBEII (5 A ¥ E

180

2 120
g
& 60
H_

0

2008 2009 2012 2013
1] /4E
(a)

4

(156.4 +27.5) g] BE Kk Fifa 8] (ANOVA,
P<0.001), 1M 2012 “Fya R FHI[3 A E
(97.8+ 27.5) gl B % K F a5 H
(P =0.038 <0.05) ; 2009 F12013 4E#a A% A
TIBAMKIE T B % 22 5 (ANOVA, P =0.053 >
0.05, & 4b) ,

200 82008 @ 200902012 @ 2013
160

120

YHEE/g

80

40

wifE/ A
(b)

BILRAM IS FEEERR(a) FABR(D) LLER

Fig.4 Yearly and monthly changes of average body weight of C. rasus in Jingjiang section of the Yangtze River
in fishing season in 2008, 2009, 2012 and 2013

B H G T85> (A A i ] 72 (8] 23
A IR 7 ,2008 £ A1 2012 45 {R A JG A E
AR ALK, 2009 F 2013 4 T84~ 4 3 T i3 3l
WAHXT BN B 5) o EPTRA R 4 40, 2R 7Y
KI R RS R B 120 d, FEXT e-A B2 2R
TR ARKIA R A E B KT R —RAE
P KA 2R A4 E (P =0.007 <0.05) .
2.4 W, 5EREERFRR
2.4.1 Wy S/KEHIRR

Pearson X MTR B, YR TLEL W, SHETLEL
HKIR A R AL E Ah H KR ¥ 2 8 3 IEAH
(P <0.05), MXRARBLERM, W, SKILO

HhHIKRA R N BE (£ 2),

E 6 W T y¥ETLE T8 W, 5yELEKIR .
KILOSMKIRZ E B % B X KR EX 4 4F
1 IR R, KV D A K IR S B 6. 0 ~
20.0 C ,¥EITEKIRASIE 7 4.0 ~22.9 C, ¥ 2
PPEE TR, KIREWR S E A, #
WA, KR B 18, W, i hk TARARAKF;
A, KT O AR IR B WiAe E 7E 10 ~ 13
C, Wy 2IHE B KT WirUsE 3, K R 4k 52
L, W, wkEE EF; S A1 HUE, KiR—#&
FRELE 16 C LA L, ILATHY W, tak BB S fEH
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B 50 501 J ¥V ERA T Pefage
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2-15 31 3-16 331 4-15 430 5-15 2-15 3-1 3-16 331 415 430 5-15
250 20124F —e— FAKIR --0ne FHKIR 250 Q0IE o FAR  —e— FAIR
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8 o ° e =
& 150 2 e A < 150 o
T 100] T giods E® 0 mg AN AN SR S
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Hi EE:]

5 BIRNSREANMEHERSH
Fig.5 Distribution of daily average body weight of C. nasus in Jingjiang section of the Yangtze River
in fishing season in 2008, 2009, 2012 and 2013

*2 BIRPMBERER W, SFEEFEL Pearson X RH
Tab.2 The coefficient r of Pearson correlation between W of C. nasus in Jingjiang section and
related environmental factors in fishing season in 2008, 2009, 2012 and 2013

I W,/ (ke/d)

HAF () 2008 2009 2012 2013
LB KR /C 0.727* 0.607 * 0.679* 0.698 *
KILHSMKIR/C 0.787* 0.730* 0.713* 0.772*
YEITBE H i KA/ m 0.686 * 0.580* 0.715* 0.691*
VEVLBE H 5AR/K AL /m 0.636* 0.388* 0.644* 0.656 *
VEYLE 2/ m 0.297* 0.053 0.643* 0.185

. * TR P <0.05,

-------------- SEYT BRI
. 24.0 : , .
9.0 20094F oo kroskm %0
19.0} ' ~
“16.0 3 go
o0 p 5
& N 1401 <
3.0 = E =
) 9.0 | LM
: 0.0 4.0 0.0
2-15 3-1 3-15 3-29 4-12 4-26 5-10 2-15 3-1 3-15 3-29 4-12 4-26 5-10
B3 B
T BT BUKER N ST Bk
24.0 ¢ . 12.0 24.0 7K 42.0
20124 ... KT O 5h K 20134 KT O 4h kiR g P
¥ S JRSESD
19.01 : o 9.0 19.0T
O SO 28.0 <
% 14.0 6.0 & % 14.0} 2.0 £
~N 4 ~
e 14.0 =°
9.0t 3.0 9.0 %
o T ) 7.0
4.0 0.0 4.0 = 0.0
2-15 3-1 3-15 3-29 4-12 4-26 5-10 2-15 3-1 3-15 3-29 4-12 4-26 5-10
H# H#

6 BIRNSAHARAERER W, SHKEHXER
Fig.6 Relationships between W, of C. rasus in Jingjiang section and water temperature
in fishing season in 2008, 2009, 2012 and 2013
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2.4.2 WEERSEPHRR

Pearson A MR B, S TLBUII B W, 51
BHIRRE] 4 N0 Wy 55 m K AL R A
KRR BEEMR(P < 0.05) 4 2 MERHY
Wy SHIZRIEMK(P < 0.05), HKXREHE
KU, W, SERKAEIMERIEE R BE (K2).

(R FRI X IO 5% 2% [ PP AT DL, 4 4 B YR I , S VB
H K AR AEHE N 1.1 ~4.4 mo FEHRIRAIH,
Wy SRR, 2B EMH A+ E; =
WICRIRI N FEE H RS KAERET, W,
LB B RIS I, A A B e W B HBLTIR
BRI e 2K L B AR )R (B 7) o

MIETLE I8 Wy SATLBUAE H Rk ALZ

4.0 200948 W, 6.0
E 3.0f =]
3 3
% : 3.0 =
oo <
ﬁg 2.01% A
1.0 0.0
1-21 2-4 2-18 3-4 3-18 4-1 4-15™
REEH
............. Bk
5.07 20134 42.0
35.0
e 40 ogo =
& %
% 3.0 21.0 X
. ~
E 14.0 =°
2.0 7
7.0
1.0 == . . . — 0.0
1-6 1-20 2-3 2-17 3-3 3-17 3-31

B H

HILRTIGTE W, SHRRALHXER

Fig.7 Relationships between maximum daily water level and W of C. rasus in Jingjiang section

in fishing season in 2008, 2009, 2012 and 2013

4.0 B 20085'3 WB 9.0
5 30 160 3
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5.01 20124
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3 3
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e ; <
i3 . £y
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1-24 2-7 2-21 3-6 3-20 4-3 4-17
=k
&7
3 ifie
3.1 KITIBHWRBRRRTUEE

EATIRBR,20 g 90 ALK, KITIT
HETIB R E—EE W E THERMEE,2001
VUG W9 22 B0 0y AN 4 5 FE ARG I /K OF BLE 3h
RIFNE T YT RVL IR T B F BB
—o PEVEVLT MBS F M ST, 1988 - 2007 4
VLB SR e gk B 2 I g TR, M 1989 4F
)1 133. 3kg T 2001 4E 1) 843. 5 kg,2007 4F
HZBZ 158.8 kg, AHFF BN ,2008 -2009 4F
BT AR B AL 2007 SRR SE T W, 2009 A EA
EAUHR 66.4 kg, H K% 1989 4E ) 5.8%

2010 4= B %K YL VLB 7 65 WU 1 4 5
B EFE T 9R%E YL R T AR LA AR K38 B 70 d 45

R 50 d, KAFLAPE /K 8k B 60 d 4808 R 50 do iX
FhE R B B E RN BRI MUR B R KA
7E 2012 421 W, A1 W, R i 3k, {H 2013 4E7R
Bk E B R EAER T RIEEF, W, X3
217.4 kg( [ 3a) . HI, BARK LTI 6 B Ha k™=
BT TREREE, (B R BB ERH
PR PSR RERE, RILII#FX—2
Sl R — R BB 2 B N AT Y AT RS F o

AW BN , BARTL A KBF LA ZR 0 AP 7K 35,
H SR Br B R B AS AR ], (B B PR LR 4 B 31
AR, 25 PG 7K A e R0 9 B R BB AR
B UAHZERIR, K B AR KIERE 2.5 Fi2.7
o (HiFHRFEH IG5, R EK
BB P EZERIEA K,

AT 5Tt 2 B, TR 7R L P K S IR i Al
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BAPY, AR 7K ST 2R AR B0 24 B 3 K T PG K 3
(P =0.003 <0.05) , 3558« 4538 i RAEAS IR
FEAM TSR —B™ o BRI, xR T 45
FA B R, S0 i #8124 A B T 3 B 400 #) o B
BEAT e I R /N
3.2 KiII7ZIgEREKBFSMIHXER

AL 02 T 85 A= 58 0 9 B S L, K 3Lk
BRIV G 5 2% 140 24T BE 2 52 i 7] 5% T 30 B 3P 353
BT 2 R — & M IRHE o AR89 &
7, VETLE I H 4R B -5 KL A SR L
BRKIRI 2 R BE WIEMHRK(P < 0.05),
HERILOSMKIRE D

TIEF TR AR B, (UE F B e K]
BEASAR LW, FBR B VL D IR RS, BEHR
IRVE VL BEH MR Ao BRI H A K IR 5 2
10 ~13 °C, RETIBFAMAR L ¥, WL B R B
B EJ. S A1 HATE DAVKIEZETHZE 16 C
e, R T4 A 30 BRI D48, T
A 0 EL ok T8 (47 15 e ) R DBk, S VL B Y
AR W RIE BTt RITOAMRKIRIET,
AT BB T B IT tf A= FE 0 i 0 B BN S R T
Z—o

I8 9 951 TRt T BB 2 B0 (0 R
ABIE B ETLBI B B ik RS H R Rk
P2 B ERIEMR(P < 0.05) , X-5XIBLER
H VL 1 g SR v 7K 3 B T B A R H R
RIS A WA BIRIF AR o X AT RE R
H TR T K I 57 B A [R] 5 B , 7T BE T B
SEAEAR I U AR e E AT 1, S A AT LA DR
/0TI W AR FE 7 G R R I RE T o TS VLB
E R T 3 BB 47 2R 0 g 10 L 3R R T BB TR O T R
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Distribution characteristics and temporal and spatial changes of Coilia nasus
catches at Jingjiang section of the Yangtze River in fishing season based on
the data from fishing log

GUO Hong-yi', SHEN Lin-hong’, TANG Wen-qiao' , CHEN Hao-zhou’, GU Shu-xin’, LI Hui-hua'
(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Aqriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Administration of Fishery of Jingjiang, Jingjiang 214500, Jiangsu,China)

Abstract: Jingjiang section of the Yangtze River, which is an important area for fishery resource conservation
and reproduction of anchovy, is located at the connected region of lower reaches and estuary of Yangtze River.
In 2002, Ministry of Agriculture of the People’ s Republic of China decided to carry out fishing ban in Yangtze
River. Fishing boats would not be allowed to fish Coilia nasus in Yangtze River unless they have special
fishing license during the period of spring closed fishing season. The fishing season of anchovy in Jiangsu
section is approximately divided by the the Jiangyin Yangtze River Highway Bridge. We monitored daily
variation in C. nasus catches based on log data of anchovy from 16 fishing boats in Jingjiang section of the
Yangize River from February to May in 2008, 2009, 2012 and 2013, and analyzed temporal and spatial
variations in C. nasus catch as they relate to environmental factors. Results showed that the daily catch
number (/N,) and daily catches weight per boat (W,) ranged from O to 351 ind. /d and from O to 39.5 kg/
d, with an average of (21 £38) ind./d and (2.0 +4.1) kg/d, respectively. Meanwhile, total annual catch
(N,)and total annual catch (W,) per boat ranged from 130 to 3952 ind. and from 10.9 to 435.6 kg, with a
mean of (890 £929) ind. and (92.3 +91.1) kg in fishing season, respectively. N, and N, showed the
similar annual variation trend, the maximal peak N, and N, occured in 2013, and other years’ N, and N,
maintained at relatively low level. However, annual variation trend of catch weight was different from that of
catch number. W, and W, continued to decline from 2008 to 2012, and then a significant rise was found in
2013. As fishing season progressed, the N, and W increased markedly. N, and W, were very low in February
and March, then increased to (23.0 +31.3) ind./d and (2.4 £3.5) kg/d in April, and reached a
maximum in May, Which were (78.0 £81.0) ind./d and (7.7 £9.1) kg/d, respectively. The ANOVA
analysis showed that N, and W in west water area of Jiangyin Yangtze River Bridge were significantly higher
than those in east water area (P < 0.001). N, and W in west water area were 2.5 and 2.7 times those in
east water area. Highly significant correlations were obtained between W, and daily water temperature and
between W, and the maximum daily water level (P <0.05). The results suggested that the rise of water
temperature off Yangtze River Estuary may be an important environmental factor, which can induce C. nasus
to start migration. Further, the peak W, appeared near the highest water level, probably because of the fixed
net filtering more river water.

Key words: Coilia nasus; Jingjiang section of the Yangtze River; fishing log; catch per unit effort (CPUE) ;

ecological factor
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