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X@E  WHERA HREEDH B 9W /P

AIAUAR AR RILO/NE SR &, IR, PREN 19591987 4, RE - &K
944.6t (1960), BRIE=RIVA 24.31(1987), WIRWEHR Ko A AT HH R AT HEZD
E\ﬁﬁ’]vﬁﬁ? E o BEN T ERT AR R AR R SR R

—~ HEEFE

T 198542 BT H—4 A t, ELHELTH., HHETNGRESINGKRET 2307
BaieRaREa (Hemisalanx prognathus Regan) ({BFKMH £) RERENEWMFE TR, X
FIE XM AR R FE(1959—1987) B R BB M E. T 1986 F£2—11 B, §A
16—30 BEMAFEFAHKMROK Sm X & 4m, RFK 25m, WEH 15mm) X REHMNE
RREW BBV VT B 77 NS TR A SR RES GIEE. FE, RAZHEED
W2 0.8m, MH K 2.8m,GG36 SHEIEKEIE A, TR, XT 1988 4 4—
9 H,58 A 15—25 A EBEM(NOK 45m X & 1.2m, K 9.8m, WE 0.9mm) FIIF
BEMRE L), D BERUEKE  ZEERETAR FAHTHRE, EEAX
153 e KX R A ENTTE R & o

M5 ey e gk , BREL 2kg %QVEE@%’EEEIMEO BR-— m%t’e&lﬁl)ﬂ’ﬂ@@
BEBE KA SR B RERRETEESIT.

AR5

1. E AN R0
(1) BRAER R 2307 BANE AKIERE 111—154mm, B{E% 131.2mm;
REIEREY 2.4—7.1g, 5% 4.1g; —RBARAT B0 PIVE, RRENE, FA

* FHTHREEABR4SH, ENARGBRENETKEE HEE FHA EXBM L,
WA 1991 £7H2R,
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T, Farl—F, Fril,HAREKSREIFTRE. o '

(2) mEs - £ ALOEE, Eﬁ%ﬁﬁﬁﬁiﬁﬁ)\ﬂiiﬁﬁ?@]ﬁo @;Ef/\ﬁi
N BUREEN S T URERBERLOE., UXEMERME R LW, }J\%EDI"JEEZ
P4 248km VLB HE O, AP UBIER R BHER K. :

AR, HaflmyEEEREABEE S HREELHE. ED"’H%%MZE{
R THEREFE 56, T 1979—1980 FEXFHBBLHEHT . XSHEMEE TINHX
BEFEHBEEEZWAET—H" NERARY, REE 70 £/)5, LEwm. mAX R
A=A 3R HES B B 283800, KBTS 5= 8, B 511 B A R 0 7 50 Bk . 5350 »
BT HRERAER , KEE, SFELF 4630 X 10 WEDPH AR, ERERE
T, ORI TH AFRIESKE, NI & RKILD BTk (B Do XEHT
1975 45, =0, FFR AR TH, BEZIL=RILFRENS, H &, ()?ﬂl?‘%?ﬂiz{b
BN, AREALCGR Do :

W1 19661987 I, L AW DI B SRR & IR ()

Tab. 1 Production of Hemisalenx prognathus in four counties of Chonghxing, Baoshan,
changshu and Shazhou in 1966—1987 (t)

£ SHE Zl~E HH-E g g
1966 115.3 73.2 74.8 6.4
1967 254.3 102.6 70.0 8.5
1968 147.8 127.4 78.8 34.7
1969 100.0 15.0 4.4 19.2
1970 214.2 78.0 141.4 67.7 .
1971 256.1 66.6 184.8 53.6
1972 57.4 36.6 ©130.8 _ 35.7
1973 255.9 50.8 19 [T g
1974 69.3 14.2 19.0 55.4
1975 55.0 10.1 30.0 31,3
1976 45.3 0.6 38.0 36.6
1977 1.8 0.4 19.8 18.4
1978 15.1 0.1 8.0 13.8
1979 16.0 0.6 15.0 32.8
1980 72.1 19.8 48.7 45.1
1981 102.6 18.9 41.5 42.4
1982 29.9 7.4 26.0 36.0
1983 10.4 2.7 0.7 3.7
1984 7.5 0.1 2.0 12.8
1985 2.1 0.0 12.6 9.8
1986 2.8 0.0 27.7 25.5
1987 1.5 0.0 7.9 11.4

3) XEFRGEFERE HAFRSSELEZE-, BEEFNGHE
L TREARE, RRES TR ZH I KPS LB E R EE.
EXEFNGTEREEETHEANERDEE 2L, EEL 100m, REXNERD
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T s KRR A B AE 60— L0m; BURAZE 03m/s UTF33 BLA—4 AL, K
B 8.6—11.2°C, BT H & 00K E FR(8.000)0 BpIERL 0.5km, B HPRFH
BRBENCIER L R e T B S T B A, KRS RS, ENAE AR
YR BISE T o ‘

(4) Y WASMEEAALN. BE—-RORERIH; 2 ATA-3 AL
), 88053 IV 3153 A4, KEFZ 85CLll, HALH™W; 3 ATE—4 AL
), B RERREIVEE 4 AL, THEARSNEERNEA. RHREAR
SE3E% 3 Arheg—4 A, I3 ATFE—4 AL, %00 4 ARG, Bl
A%,

(5) MIHAESRERBE HAORBIITFAHTE. W, B8k, Tk, Rk
o AT 17—19 M4V KRBT 22 B SRS FL — Ve s REAR 2R 35 3/4 BN EH . RHE
SRR B , BRI 22 M S IR IG5, S8 A LR (R BRI B R B o B AZEINARR
SP%Y, BRRT R & BT I I 6 57K B A IR AR B B » MK IRAE 11.8°C I, £ HIBEEE 325 /)
WY 24 435 %7K0R 16.3°C B, FAHBIUE 194 /] B 36 50

(6) MAEFEHWEN  EEBBREFARE, BAENERTHINE, Mk
M R AR, TS, 1B 180 REAMIMRITE, WEEEY 4148—9445 1,
B 6757 Ko MAIRIFR (R, RDE&KKE (L,mm) EiI&AE%:

R = 0.02692551 r = 0.88296
MERIIR(R, R)EAKER (W,g), EHELKMHEX:
R = 3053.9 4+ 964.7W r == 0.89517
R, r AR AR RN, HaA AR RRME R AERMMTmNN, UEEESR
#,

2. BaREEHRARREDY

18 19591987 £ P H AT R EREHO(E 2), TBREARFRIER,
B R AR 1959—1963 4[], FHE Ry 769.6t, WHATERM, 1964—1973 &, &
1969 £ FREB RSN, REEMEERK, 10 ERHEREY 47421, BT, 1974—
1987 4E{H], 1974 EIEMEE 226.8t,29 LEERG 37.9%, HJE X ELE 5 £ T /e B 1980 ££48
B8 RIE 283 &, U 2573 TRIB LT, 1980 4£70 1981 £ BAMER S, K
B 227.9t FO 252.0t51982 £EJG, AP EAT, B 1987 EHAE 24.3t, 14 EEBHEFR
A 115.9t, O FB B

T A VIR A B0 R R DA T LRI B

(D) EERENEESE  60ERDIAT, SRR OHEA KIS KL 100X
W0, FERKEST, KREaEE, SHEREEWAEE. 1970 11971 FEMRKE
BT LB HES O, 0k R BRI IS KB R R, BHET . RLFER LN E
FBE» Tl BEK S BERth R AR 25 4 AL IR DA B2 S 2k 7% K S5 HE o B B 240, B 1982 £ 2%, B

1) RIS 8 X RI4E S/ 51984, B T PIRE A it LK &1, 16—18 T,
L) izﬁ&&i“ﬂ“ SEBEZNEVEULVERVETL BB RSB DS s MR A RBHE PR EMRE
N o



5 WEM: SRR A RREHREES SR 521

* 2 KIowgiERamGEsnad~m ()

Tab. 2 Fishing intensity and the per unit yield of Hemisalanx
prognathus in Changjiang River Estuary

I iy g
b £ I3 1w
= T LIk d AR R
i 8 -3 ‘ ‘ R B
P % & w % & E”
7K B it X = it =
1959 | 788.0 (184.0) | (24) | (102) | (126) | (344)| (816) | (1160) | (1.46) | (0.16)
- 1960 | 944.6  (159.8) | (48) | (97) | u45) | (864) | (784) | (1648) | (1.10) | (0.10)
&® 1961 933.3  (227.3) | (46) o7) (143) | (829){ (784) | (1613) | (1.59) | €0.14)
# 1962 | 599.5 (171.0) | (45) | (97) | (142)| (830) | (784) | (1614) | (1.20) | (0.11)
1963 | 582.5 (133.1) | (34) | (97) | (131)| (666) | (784) | (1450) | (1.02) ] (0.09)
1964 | 355.2  (111.2) | (46) | (81) | (127)| (826) | (648) | (1474) | (0.88) | (0.08)
1965 | 570.1 (193.2) | (46) { (60) | (106> | (831)] (480) | (1311) | (1.82) | 0.15)
” 1966 | 374.2  (133.4) [ (44) | (58) . (102)| (828) | (464) | (1292) | (1.31) | (0.10)
1967 | 497.0  (124.5) | (44) | (53) | .097) | (838) | (424) | (1262) | (1.28) | (0.10)
1968 | 555.8 (149.6) | (42) | (51D, | (93) | (830) | (408) | (1238) | (1.61) | (0.12)
E | 1969 | 205.11 136 186 ' [,:322 [ 1188 | 1296 | 2484 | 0.64 | 0.083
1970 | 260.6 111 171 282 840 | 1204 | 2044 | 1.99 | 0.274
o 1971 | 678.4 127 165 292 1158 | 1168 | 2326 | 2.32 | 0.292
1972 | 346.4 128 173 301 | 1140 1236 | 2376 | 1.15 | 0.146
1973 | 599.2 161 | 175 436 | 1380 | 1396 | 2776 | 1.37 | 0.216
1974 | 226.8 134 |T185 | 319 | 1314 | 1336 | 2650 | 0,71 | 0.086
1975 166.9 149 181 330 1446 1292 | 2738 | 0.51 | 0.061
1976 | 161.2 126 132 258 1383 966 | 2349 | 0.62 | 0.069
1977 | 87.7 113 94 | 207 1348 7| 664+ {. 2012 | 0.42 | 0.044
# 1978 48.9 107 70 177 1348 .| 488 | 1836 | .0.28 | 0.027
1979 '82.0 ~116 74 190 1493 520 | 2013 | 0.43 | 0.041
1980 | 227.9 | 125 158 283 | 1445 | 1i28 2573 ] 70.81 | 0.089"
i 1981 | 252.0 105 150 255 1629 | 1062 | 2691 | 0.99 | 0.094
1982 | 131.5 111 117 | 228 | 1826 798 | 2624 | 0.58 | 0.050
o] 1983 70.4 84 93 177 | 1628 574 | 2202 | 0.40 | ©0.032
1984 |  34.3 69 81 150 1324 398 | 1722 | 0.23 | 0.020
1985 40.8 43 53 101 949 250 | 1199 | 0.40 | 0.034
1986 68.0 55 50 105 1080 230 | 1310 | 0.65 | 0.052
1987 24.3 48 52 100 1080 242 | 1322 | 0.24 | 0.018

© [ 1958—1968 1, FUA R B EARDIAR =Y BB HOTI 5 S PO S B U IR0 = B B LB S A, IR
R BRI B P R

HISRER 6194 X 104, BRKIALWIETESY, SRUTESESRS M
ST KRR (FE 3o BRI R, R BRBRT &, Mk, S90ELE
SIEL MR, R B AR DB B REKA S5km, B4 0.4km BHBRN. RHAE
FEXHEBA T K, ERAB(L A—8E 4 A) BILBHRES 11kmE4 0.3km
HIBBLIE RS o TS N — g B & BT RO BN TS0 106.4 f5.413% 17,8
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3 1982—1983 F£RITO ML

Tab. 3 Water quality and the pollutant contents in the substrate of the

7K : o it

X c B
W b £33 % " By Fid & 0 o]
D D
0.02 0.14 0.005 5.0
KILH O ! \ 0.0016 0.0002 | |
0.06 0.18 0.007 7.5
_ 0.048 0.1 6.2
MBI E | | 0.0002 | 0.002 |
1 0.064 0.27 . 6.8
0.005 0.1 0.0005 3.9
S5 R i 0.26 | 0.14 1 0.022 | 0.037 55.3 [
0.41 0.72 0.019 4.3
3.1
FEXHE5 O | 1.064 0.89 1.48 1.04 | 0.008 0.015| 0.0023 | 0.37 406.2 164.7 |
. 4.0
B 0.025 0.09 0.12 0.113 0.0002 | 0.003 5.2 4.5
BRHEEO 0.6:44 0.34 2.24 0.87 | 0.001 0.036] 0.0018 | 0.14 256.4 109.5
¥k FEiRgE 0.01 0.05 0.1 0.05 | 0.005 0.04 | 0.0005 | 0.005 2.0 6.0
Y ARMIESI B LR ETNERRRSABERE.
&4 1988 FER=MELHHES, $AEEEFR KN FEHRaaEKR(2)Y
Tab. 4 Sections catch of Hemisalanx progathus in waste water and clear water
areas near the Sanhang Pier in western district of Shanghai in 1988
. I , 11 111 v
BHICA-HD .
WL B O AT | M | B [ AW | 8 | & A B | B | &
04.08 14 218 232 | 24 135 159 19 35 54 3 43 46
04.09 18 125 143 15 115 130 4 8 12 6 47 53
04.10 24 | 146 170 | 13 | 107 ] 127 o 0 | mpg| 11 | 44 | 55
04.11 4 25| 29| 10 550 65| 0 0 [ WEE] 3 | 14 | 17
04.12 7 52 59| 11 2tf 32| 2| 12 | 14 0 0| o
04.13 3 33| 36 6 29 35| 1 9 | 10 0 0 0
04.14 3 18| 21| 3 29| 32| o 5 5] 0 0 0
04.15 1 4 5 3 16 19 0 3 3 0 0 0

o) L BAKES 150m; 1L % 5ARREER 250m; Il BAXES 350m; IV. HKEER 450m,

e 5020 14.9 5. 5800 20.9 5. 8004 74.0 f&, DDT 2§ 10.0 f5, A fRERA 0.7mg/L (5
H AN TRERE 94—10.1mg/L BHREKR). AKX AR O IIHKE & 4 3K
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EREHEKE. ERSROSKY

intertidal zone of the Changjiang River Estuary and the Hangzhou Bay

(mg/L) & & (mg/kg)

g || B B | X A B
pH 4k A |[DDT| i ;23 & A |[DDT

R |9 |9 i A A b3
7.4 ‘ 0.2 21.5 104.8 | 0.44 | 0.9 11.26
| [ 0.003 {oj125.7) | | |
7.9 0.26 26.1 116.1 0.60 26.4 |29.17
7.5 0.2 5.4 6.4 32.5 | 0.06 0.008
f ! 0.001 ! ! f 0.03 |
7.7 0.43 125.0 | 102.0| 105.0 |" 0.60 0.180

ﬁ

1.1 4.72
7.3 : 22.0 64.0 | 0.1
| 28.8 | 0.03 | 0.52] 0.12 0.01 I | )
7.6 31.0 79.0 | 0.3

0.8 0.92

« 12.0 32
16.9 | 0.07 | 0.80 | 0.11 | | 1.39
: 2.6 68

7.0
| 0.5{0.02 (0.2 | 0.05 |0.02]0.001 30 20 80 0.5 0.5 |0.02
7.5 .

ANKRREER 450m HAOREARBEUER 10m LRTEAKIRIRSF, HRESK
MANEE ATE T 30—40min, MEGKBANEARE T 10—15min, BI&= A, X
H—PRIES B

1988 4 4 H 8—15 H,EAEKX= ﬂﬁﬁ%%&ﬁ#ﬁ:&%& AANWEARAE R Do B
R, IR B5 7KK 8 B KX, BB IR R 8D o T T £ ST B R ZE TR I8
RE2—5 R ER, EREREL Ll RUE AXEKEREEH R o

T & WL e KRR R 2—4 AT, BTl Lk EHE B W E R
BHE, ¥ 19711987 FAEARE—, _FFHEE (D) 52EKE 0D, ARBHNA"E
DB RN EERS T EROT:

15 I X&: n= 15 ,R = —0.670093,|R| > ro, HRIFEDBE, @Bffﬁ y=
580.6 — 0.04397x,

15 1 %&: n—=15, R = —0.649295, |R| > roq MREXTE, HEHE:
y =29.2 — 0.002461x, X1, n HEEHE; RAMRREG » HEXBERAIFIE; v 24
HEE; « yEHER.

1B ILIT XAFH . BHERER, NHEEHS , HadyRa . Rk, Pﬁ
KB ERE, AR TRV ERRONE AN, i WB&RE LBMEn,
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FETE, XS HE A SR T RN EEER,

(2) SEHBEERE BT S0—60 FRE\AKRE, LFRELRERS , HHE AR
BERARE. 1963 45, W B3T3, MR E B 2812 5 M3 2 WL, 1959—1968
FEREERESE AGREMENN,. 1971—1973 &, B X FHERE, BHReg
B, R RT 7)1110 B A R O MR B B AL, S AR B B e BT DAZE BT R B
B L, REOAMEREREONMKETRN, BEBREBERR. & 1974—
1983 48, s BR/D AR SR T, B 7 B B, PHE R R 1455, (L5REH
f932.8% , KB ARFECERAZEBME 2 B4, 1980 1 1981 FE~BAFEF, 1
EREELHEEN, 25T R RE NS R AXRNEFR R 227.9—252.0¢, H
1973 4EHYy 599.2t, Hth, EARF—¥, 1982—1987 4[], BAR BB MM S EFEEET
JL, TR BERKIEE T, XEVEAREEDNTS —BRESES8TH,

(3) HEHT  sHRITO@IRsms 6. i, ¥ %0 RT3 s T
BRHNERRE KEASBEAE T & 1963—1987 ERERE (4)KEL(B).S
B (C) #3588 (5) BASHRMT:

A'—ﬁ S %/%. n = 23,RA = '_0-067843; ‘RAJ < o5 %i%%)\(o

B5 S%F: n=120, Ry = 0217624, |Rs| < reps EREE Lo

CE5S*%A: n=16,R; = 0.088654, |R¢| < rons TRZEE Yo
Kb, 7 G EBE; R GMEERYG r B R BRI WAL EH, 25 B KA
SRS RREERA ARG SR, 8 1963—1971 4,2 &, KA, KBS Bk
AR KRR A: R, = —0.456163, Ry = 0.105657, R = 0.105657, BR/KAr4b, ¥k
1963—1987 4£ %5, XEM, 428 NN AR FER BRI ROERE X REL, o
1971 FE AT, BRI 5 e, A 8 R IR MR R, BB FARLL, ISR R ER
&, BREREERE; 1973 £UGE, SRS REOHHS B A 22088, S RE Ry K8
B GRS, AR TE AR ASHENB R L E A, G LD RREEERD. BTS
RRRERTEYTER T, FUEERTE5E AR SER RS,

= 4k iB

R ~

1. AIER B SR & 3T R R EY R A /

MEEFEH RS MR B R RN EERER, SRR A YRR 60 MK
MESHRTERYEL, AN B, HFNRNRERET THENE®L, RERETTA
NI R R B R A 2 E RS M B

2. gRAPHEIN ;

% T R AE o1 4 o A, R BEECR D, AR VE SRR AR IR H A R R B AN A

(1) MRBEAK ERGSR AHAENGILFREARBERIES, LU LE
LB mRRME, MZ/KIBEH A LERE L HEFEMEi. FATBEABNLEZE,
wai: QM EXMRBASANEEGRERER I HEKEERL, BITKEE/AL
BIEFHARKT . @O%EFY LRSS OHR, B RILEBR &, FRIBHHRE
BESo ONERARMME T, MK M5 FHAFERIRIL. @MEKREN, XI55 KN
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B HE o

2) RPEARTIY HAEERFIRGHTREELRBIDRRORELT ;B
MHEA S RAT el ROk E, B 5K IR ARG LB EEREATIIE, B2 @
PR S, BIER, uﬁﬁf’ﬁﬁﬂﬁz?ﬁﬁliﬁd\o ®BH§§F‘§B%7XEEID‘J B ik,
BT £ P R IE BRI

3) R EARENRE  ETHEHARFEET 459, BULHRE 2—3 F2HH, ik
HRSFER, BRTRAL AN R AHE, AR REZR P KRS

2 % X M

(11 E4h#%,1984, LB RII DX HEE T K= R,8(4): 147159,
[2] FMIEZE,1982, KT A REPER BB A LRMHEAZFR(EARBER)1: 111119,
(3] BEMES, 1963, KT =ANTANES EEHMLKEENFEN,3: 9398
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PRELIMINARY STUDY ON STOCK VARIATION OF ICE FISH
HEMISALAN X PROGNATHUS REGAN

Zhang -Guoxiang
(Shanghai Fisheries Research Institute, 200433)

ABpstrACT

The datum (1959—1987) on the production output of Hemisalanx prognathus Regan, fish-
ing boats, net numbers, hydrological data, meteorological phenomena and drainage waste water
were collected from some Chongming, Baoshan counties of Shanghai and Shazhou, Changshu and
Taicang counties of Jiangsu Province during the investigation of 1985—1988. The biological ch-
aracter, migratory distribution, eggs and larvae of Hemisalanx prognathus Regan were investi-
gated. Samples were collected with picking net and plankton nets at 77 locations in Hangzhou
Bay and Changjiang River Estuary from Hengsha to Jiangyin. Unpolluted water was compared
with the polluted water from the western of the estuary.

The investigation showed Hemisalanx proyiathus Regan hasta life span of only one year.
The main spawning ground is the area from the Qigan River to the Xijie Harbour. Hemisalanx
prognathus spawns abundantly fecundity about 4148—9445 sticky ova from March to early
April. The highest yield was 944.6t (1960), the lowest was only 24.3t (1987).

The main cases for the stock variation of Hemisalanx prognathus was pollution of the
water. There were three main pollution outlets i.e. the south and west districts and Wusong
estuary. Daily input of drainage waste water re ched 619.4X10%, and dissolved oxygen (DO)
was only 0.7mg/L. These destroyed the ecological environment of Hemisalanx prognathus, and
the broodfish, and juveniles died. The fishing intensity of the stabilized phase (1964—1973)
continued during the debilitated phase (1974—1987), so overfishing was the other reason for
the decreased stock of Hemisalanx prognathius.

Countermeasures against the pollution are suggested in order to restore the ecological ba-
lance and protect the Hemisalanx prognathus broods.

. # - - - . .
Key words Hemisalanx prognathus Regan, Stock variation, Pollution, Overfishing,
Protection.



