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B OE RIE 199 FRFHEIKESE S 80 Y RUE T R B BOROR T A A0 IR B BT
¥ A EK RS R AR RIFR FREET THE (8 Sk 7:3 RUNHE), NTTHET &
FRALKE 2 132mm B A B TR 9 3.246 753 < 10° B (H P 854 2.272 727 x 10° ;820 9.740 26
% 10° ). TEFESE 8 ~ 10 4F AT M4 5 of /K ot 8 S A0 ST S AF A B O 2.246 124 < 10° R (P el
1.572287x 10° ;80 6.738 37 x 10° ), #K1E RICKER A B & T8 SR ERBE AT A RS
BK 2.0 #01.9, BAEFFHESRS BN S 4.5 8, FANBE T 1994 FZKEMRERNS5.0x10° ~
6.0 x 10%kg, \TIT$R th T 3% 0 7K FE ol Y230 49 & J8 R F g o

KR 8L OKPERE, S EAA, BKE

LAF Sk , 7E WA K BE ek, TP 46 DR FA RS BE S SRR BT ST S 2 FhBF O B 3 3l , (B
BA FHRIAEBREAH T REE MR ERT 0[S 1992], X ERFHBEFEES
BRE, REFEHHIREE LRANEL, M FHFHERTaNRERNERTTMT A
REBOBE, BEHEENRFRNRERBE IR, RS FHEFRENES P RE R
1 B ERRAR? RATEWEN? BRERLRE, O KEMERRTE, HAEFEEK
FE v 5 908 0 VR R v AR R 3, SO M SR AE TR EE T IR R AT A, 7R S AR |
Y T vl K AR BE TR B S A AT R
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B SEIR A 1245 B2 ,1994 4E 5~ 9 A NG WK EER P XM T BN HKME P RE, XX
SBEARARE WEEMR—BI8H, EEREHE S0z, FKMNMRBERE —TRHSR,
85 BNk Fas, PR 6.0k B, IS — &, AEFREENRBIM R, KT
SRR TE B S SRR A (1990) , BB 4F 4 ~ 9 A MR AR T, — IR E R TR
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2.1 EKHBRETEREH

SEWL KBS R BN, 1994 4E 5~ 9 A AR 3L 7 MR, B3 8 M. B8t 353 BEEA
FEE 190 BAEA MK K (L) F8572 (R) A4 3 [Lea 1910], BA & Von Bertalanffy 4= K 2 3(H)
WBEEE 1, BRI REAHERANAR[Pauly 1980]00°F

WoRs B ;1996 - 06 - 05
(1)3kg4E 1990, KB A EESE MRV AE K ST RE FHRE KEAZERLILT.
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InM= —0.0152-0.279 InL o +0.654 3 InK +0.463 4 In T,

1 S HBSWIUTFHEKERALKK (an)
Table 1 Actual body lengthes and Back Calculated body lengthes of silver Carp and Bighead Carp

L1 L2 L3 14 L5 L6 L7 18
5% HEEK 14.22 29.82 41.96 50.90 58.36 64.16 67.36
LMk 32.32 41.87 52.36 57.23 62.79 67.25
% BHEEK 15.72 37.65 48.76 55.28 65.13 73.12 77.03 79.65
LWLk K 40.27 49.73 56.18 66.23 74.40 77.32 80.25
ERFE & L =84.17(1 - e 0BU-023)) - W =13 23(1 ¢ 0 B-059)3
<% [1=93_59(1_e—o.a§(1-0.ss)), W,=14.60(l-e'°‘m5("°'58))3

ERABRA KR M ERK, F 80% #H1TEIE, KRG MESS B8 M(8) =0.313; M
(%) =0.331,

2.2 BRERSHEENMGE
FHESE S~ FEMARFRARNER, RAL MR EMERERAFEE LN, BB
MR A 1994 FE 18 ST AR (& 2),

K2 1994 SFi7 ik BE G S 2K 4H Y
Table 2 Composition of fishes in Tanghe Reservoir in 1994

F i 2 3 4 5 6 7 8  Ait(B¥)
#® BERE) 102 167 56 19 7 2 353
¥HE (kg) 0.72 1.52 2.64 4.11 5.87 7.00
% BERE) 32 41 53 35 19 8 2 190
HE (kg) 1.39 2.50 4.05 5.78 7.24 8.52 10.34

UFRKERENBFHECH, BEEREX  RXEGFENATEAR, HEWKIFEMT
FEWGEH TR R 3, B, A R AT R B D4 4F 09 #h 3T B AR % 2 4 [ Ricker 1975], ¥
FHEIE, H B LB S SERmMSE R, B S() = [FYL() x S1(i) x C(i+ 1) J/[FYL(i+1) x
S1(G+1)xC(i)] (1), b FYL()FYL(i+1):i X i+ 1 @ iARAASER;S1()S1(i+1):i
Ri+ 18NSR 1 BRNBRTFR;CH)CH+1):i Ri+]l BMEEARE,

%3 1986 ~ 1994 F iR K B 5 - AN R
Table 3 Yields and quantity of putting fry in Tanghe Reservoir during 1986 ~ 1994

A 1986 1987 1983 1989 1990 1991 1992 1993 1994
RN 15.70 6.65 19.30 23.50 17.50 20.00 21.20 28.60 28.50
HFER(TR) 1050 150 75 73 62 202 176 5

LR (BB /kg) 50 40 28 28 28 28 28 28

BOKFER R EGERE o A G B REHF T 4 H 6, LE N A MERE N — A 4
~5 A, A 0.5 43, Brik, S1() 3L bR B R — 4R MRAF R, RIE—F I MR Y 45T
R, X DR BB B S PR SR AT 3, BRI 4F I [ 8 0 11 BRAF S B, SLH SR AR R T K PR IS
M LR AL B R E R E , X — R A& K AR B B TR R,
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Z(i) = —InS(i), F(i) =Z(i) -M (2),C() =[F(i)/Z(i)] x N(i) x (1 -S(i)) (3),N
(i) =[Z(1)) x C@D I/[F() x 1-8(i))] (4), X N(i) =FYL(i) x S1(i) x S(2) x S(3) x -+
xS(i-1) (58),
(2).3)RXHP CH)NE i KB, BRI PEE S 7:3, Bk, XhmitE R
BsE SR T3 MENBE, MT 66 3~ 8 R IRE T A 4T 7 B4 [ Pope 1 Shepherd
1982] ;

Y(3) =[Z(3) x C(3)1/[F(3) x (1 - S(3)) ] - FYL(3) x S1(3) x S(2) (6)
Y(4) =[Z(4) x C(4) ]/[F(4) x (1 -S(4)) ] - FYL(4) x S1(4) x S(2) x S(3) (7)
Y(5)=[Z(5) x C(5)]/[F(5) x (1 -S(5)) ] —FYL(5) x S1(5) x S(2) x S(3) x S(4) (8)
Y(6) =[Z(6) x C(6) )/ [F(6) x (1 -5(6)) ] —FYL(6) x S1(6) x S(2) x S(3) x S(4) x S(5) (9)
Y(7) =[Z(7) x C(DV[F(7) x (1 -S(7)) ] - FYL(7) x S1(7) x S(2) x S(3) x S(4) x S(5) x S(6) (10)
Y(8) = FYL(8) x S1(8) x S(2) x S(3) x $(4) x S(5) x S(6) x S(7) -X (11)

(1) ~ (5)RATH(6) ~ (11)NEN KT REAE S1(3) ~ S1(8).S(2) AR FE X AW
LW RE, B TRARKYERARPRA 8 itdl, X 8 kaEKPEER). BN
1B XCEPME YG) B/, X X BERASUF#ED 8 i HEE,

X S(i) =f(S1(i),S1(i+ 1)) (3<i<?) (12),Z(i) =G(81(i),S1(i+1))(3<i<?) (13),
F(i) =H(S1(i),S1(i+ 1)) (3<i<?) (14),S(2)MRE L[ ¥4 ,1984 F ¥4 ]; N(3)
=[Z(3) xC(3) I/[F(3) x (1-8(3))] (15),N(2) =N(3)/8(2) (16),C(2) =[F(2)/Z(2)]-
[N3)/S(2)1:[1-8(2)] (7). Hit, ML BAn , F@LFME S1(3) ~ S1(8)—>N
(3)—=S(2)— G AL I RY)—FEH 1 S1(3) ~ S1(8)—>N(3)—>S(2)—>-+="
A R R R AR B AT B SE AR SEPRAY S(2) BA K S1(3) ~ S1(8) HI{H, BV AT 1 iE 2% 1t £ AY 5%
FH,

SR , 27K Py £ TR 4R T T, B0 75 30 0 3 e 50 R 3 55 IR B K e 5 A 4 o8 2 LR O, 0
Bt IR AT E S MMBIE. B C() = [cys(i) yz/cyz + tys(i) ]/ (yz/cyz) (i=2~5) (18)
R C>1):2~5 B FIEMMEERG cyz(0) KRB ERMHREG yz.1994 FEEH & (185
W) ; cyz: MRS s(i) il | AR,

tys(i) =yz.G. TYB(i)/W(i) (i=2~5) (19) HF.G.HEMma®E 55Eit=BOEIT;
TYB(i) : #iffifa il i A, w(iE).idaddl,

BRI e AL I AT B IE . BIBA XA ME N REE R, Biffeta FER
B, HEFTF 2~5#%, G TYBG) W LR B E T R A BE A Ik, B @ i f L TYB() N
0.2,0.4,0.3,0.1, R A A b fa b 07 B4 Mo 8, BOH 8 D UL, R i X A L Pl AR 75 B A
PR RN, GIEMEEE, H%M G 0.1,0.15,0.20,0.25,0.30,0.5 £/, Bt
QDR X ] 625 BHF,G=0.1,0.15,0.20,0.25 E v H R A [ HB # BB FHRFT
1981 | I RES BB A W B 3B, T G =0.30 LA b, it infa 8 X {H , JER R AR iR 4
HASEAMIME . (BF S1(i) >0.7047) . X B E S BATHE AB TR BH 25%,
H T BA/FELFEMBRARNFERL AN GHE, XPRATEFRSRITT R ILERN I ER
WE(FK4),

WiEFE 4,718 G=0.25 0, FERE RN A 7.428% , A #E B %K FEfir o B 9 B 4E - B WY
25% , #1994 4E Al 7K FE B £ 2 200 200 x 0. 25 = 50 050 kg, B T SEFRei 1R > ®ifiv , B L,
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HEE 194 F G KERMS~6 TATH, FAMIBE T HAKBFRNEER T B7HE L
A, Z,6=0.25,TYB(i)# 0.2,0.4,0.3,0. 1, L HE T BHAB KM, EE2 R
F 5. BN EMRE 7:3 JANALIEN B =313 714 kg, X8, B K E 1994 EF 0 S4B 4 B
B o=1045 713 kg,

*4 HEFRSSHHRALR(AFT)

Table 4 Comparation between calculating and statistical yield (kg)
F oy 1993 1992 1991 1990 1989 R
St ({4 0.25) 250 250 185 500 175 000 153 125 205 625
HE>#®(G=0.25) 219 984 189 279 172 218 177 662 216 847
xR 12.09% 2.00% 1.59% 16% 5.46% 7.428%
gitra(nfeao.l) 220 220 163 240 154 000 134 750 180 950
HHFR(G=0.1) 196 475 175 964 167 205 172 628 207 592
MR E 11% 7.8% 8.6% 28.1% 14.7% 14.04%
gt R (Nt o) 200 200 148 400 140 000 122 500 164 500
HHEFE(G=0) 180 703 167 877 164 976 169 914 201 591
xR 9.7% 13.1% 17.8% 38.7% 22.6% 20.38%

WG R — I i A G e i
RS G=0.25/,iFAKESSHRFENFER
Table 5 G =0.25,Survival rates and stock sizes for silver carp in Tanghe Reservoir in 1994

$1(3) ~ S1(8) 0.148 0.5874 0.4036 0.3161 0.1180 0.0176
FYL(3) ~ S1(i) S1(i) =0.398 081 ¢~ 4L r— _ 0 936 488 2
Y(3) ~Y(8) (&) <0.05
s(0) ~5(7) 0.4483 0.7047 0.5870 0.3826 0.3826 0.3826 0.3826 0.3826
F(2) ~ F(8) 0.220 0.648 0.648 0.648 0.648 0.648 0.648 0.648
N(1) ~N(8) (B) 235403 276108 161 664 57 253 17 721 5455 1559 6238
B(1) ~B(8) (& F) 15 359 198798 245729 151 147 72 833 32 019 10 910 5 168
2B(1~8) (AFF) 731 999

Il BaE AR REM0.35, 8 AR AT REGE 7 HLHE
2.3 BERFHEENE SINAEENENTE

~ R UL, B AR IR B B R R B 3 K R AR A R MR T R AR BE IR T BEA, B
TFARKERRZ HEER, R 1994 F5E, R PR EEBAEKMOE W, BEAFRESREK T
ZR, AN EFRHFRREELX, BEREYRRAENHZGRER TR (BR) At
20, MK PEW B AE R BB T A TR M E#IE ;. S1(i) =0.398 081 e - *FYL (i) MK FErh 2
W B BCR N, N(2) = FYL(i) x0.398 081 ¢~ %L 4N(2)/dFYL(i) =0 B N(2) ik
A,

HEEN 2BRARNERE MKESRERRSL, AT, FYL() =227 TR, 8#% 7:3 RN N
97.3 TR , AT K EE R SR (BB N 324 3 TT R, RERUENMFEREHFAKRLSHE, B
EEwmar-g, HEFYK324.3 TR, EERK 8~ 10 4, H A T/ #F, A
FRBE SRR BB % KBRS S SR AR BBk N=1.572 287 x 10° &, 8 N=
6.73837x10° B, HAE BEEM ALK W, BHE=3112837ke, % 7:3 R ,B & =
1 334 073 kg, FH It , i K JE AT A 4165 B 3% 2,246 124 x 10° |2 ,4.446 910 x 10°%kg, SEPFR I, 3%
BEx RSB EN, B, BKETENN 8 AR ST 4.46 910 x 10°kg,
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R BA, B R S ) ROk 2
2.4 BEFTMERNREMEH R FZE

T2k e sE ST AT BN 4~9 A4, Pint R4, BPRa B8, Hit,
F A L BGE & F 4 P2 89 Ricker B3 [ Ricker 1975 R 81 B M T MBI E S M B EWEIE TR
%, Ricker BT .

Y/R=1/R-T§C-F1B‘[‘éiﬁ__;i) -1
X Zi,F R Gk i a BT R AT REH i RAMNYER(Gi=In[W3iH+
1)/W(@E) 1)5R,y, TA, T, Bi 45 A B E4 TR (L 3 BENATFR) F-B  BKFH IFH
FEREiRanEER,

Ricker XM E B P RIS BAE Kk 0.5 8, B EDR A 3 e Tk EM
1.52kg A ENL, A A REENLAEERE, IITEERESNAE FIHENL RS K
BHR(E1ME2), AE1ME2BRGERE Tc=5,8FE F=2.0,8 K& Tc=4.5, %/*
F=1.9,

4.0 {-u.___:'—___,__u_ 2.20
1 e T —————————2.15,
- T e .
-._.. s S ey 200
I ~, e —— e —— 1.96
1.92

3.0

M1 st5mBimsn
Fig.1 The isogram of catch for silver carp
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Fig.2 The isogram of catch for bighead carp
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m LRI, BIKENFAAF AL B RN BRRAAREN, ¥E8FNaffiEERE
BAEH,1986 ~ 1993 FFH A — L FREARBERFEEMN /4, KKHIR T /KB K=
BER A R ARAERL BT, T 1986 AE—FHIM T 1050 T &, B RENFE 726 TR, BB #t4
P AT RS, REFET- R A5 BT, B K B 2 i K SR AS 3R, AT £ i fa i A2 K A7
o HKEKERVMBERRBUASE, FTERI N HER KK, LA 3 &, HlFHY
ZWELATREAKN 26, A7 TR BRYEKRE/NREE, HEEREAFRA, &
85 ST E R A RAE AR, W~ (EHMMW F T, Tc N3 EEB S, YRETM
R 1.98 R ES 2.15), X R EHKFE, HK, WEET-RECK/ND, 1994 FHEF 0.648,
PR RN FE2BRE, XA ZE VRN A AR T, HIEBIH FER I BEME
T RE B F R IR 3 R, B AN AR B EH B S AR 2.0 BE 3 2.35, 8K
MM 2.30 ]EH 2.745, X F =R A IR Xm0, 88 845 8 7 AT 42 5 132 869 kgo
75 A A ERR] R R, S W 1994 4F 2 %6 i iy 10 000 kg LA L .3 48 20 000 kg LA
bR R B AR R A K ERZBIR, N T B4 & % WK el BT 15 B 3R, R R
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WS B, SR B AR F IO B UR o 250 WK R AR SO _ESR MY F T 38, U 1995 ~ 2002
FEFRMHBITREME 6, 2002 FLUFE THES 2002 FHE,

x6 RIULEIRRT, 1995~ 2002 FEiFAKESERN =R
Table 6 Yield in Tanghe Reservoir during 1995 ~ 2002 for optimal harvesting strategies

SE4y 1995 1996 1997 1998 1999 2000 2001 2002
& (&) 114 174 158968 299339 249403 450843 479334 482762 482937
# (2F) 48 932 68 129 128288 106887 193218 205429 206898 206973
S T) 163106 227097 427627 356290 644061 684763 689660 689 910

B RPHREHEERIYRALKER 190 FRMAREHD ORKTE
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OPTIMAL UTILIZATION OF HYPOPHTHAL MICHTHYS MOLITRIX
AND ARISTICHTHYS NOBILIS RESOURCES IN TANGHE RESERVOIR

LI Jiu-Qi, SHI Wei-Liang, YU Xi-Yang
( Department of Marine Fisheries, Dalian Fisheries College, 116023)

ABSTRACT Calculation of stock size and the survival rates for silver carp( Hypophthal michthys
molitrix) and Bighead carp( Aristichthys nobilis) in 1994 were made by the Multi-Cohort Method, thus
determining of optimal quantity of putting fry were 3.246 753 x 10° tails  silver carp 2.272 727 x
10°tails, bighead carp 9.740 26 x 10°tails) , the environmental capacity without fishing are 2.246 124 x
10°tails (Silver carp 1.572 287 x 10°tails, bighead carp 6. 738 37 x 10° tails) , optimal ages of first
capture for silver carp and bighead carp are 5 and 4.5 by Ricker Model respectively, optimal fishing
mortality is 2.0 and 1.9 meanwhile determining the quantity of being stolen was 5 x 10* ~ 6 x 10%kg,
therefore the tactics of optimal utilization were determined.

KEYWORDS Silver carp, Bighead carp, Fishery resource, Optimal utilization, Tanghe Reservoir



