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Methods for assessment of maximum sustainable yield using
recruitment curve parameter

CHEN P+ mao, YUAN Wet+wen
( Sowh China Sea Fisheries Institute, Chinese Acadeny ¢ Fishey Sciences, Guangzhou 510300, China)

Abstract: For different recruitment fishing types, the methods for esimate of maximum sustainable yield (MSY or ¥5) and maximum
sustainable catches ( Cs) using recruitment curve parameters are different. This paper presented and discussed the methods for two
recruitment-fishing types. The two types are: Type 1 is one time reproduction i all one’ s life and continuous fishing. Type 2 is many
times reproduction in all on€’ s life and seasonal fishing. We combined caiches equation with Ricker reproduction model or Beverton-

C = ]ng—_ fZFA (for type 1) and C =
€

Holt reproduction model to produce new equilibrium catches equations:

(e %= b)F(1- e %)

(for type 1) (inthe two equations, C is sustainable catch in fishing period, a and B are Ricker reproduction

aZe *
model parameters, a and b are Bevertonr-Holt reproduction model parameters, Z is total mortality coefficient in fishing period, F is
o Z(z)\— t)
fishing mortaliy coefficient in fishing period, A is total mortality rate in fishing period), and C= URe™ "'t/ e —(for

1- e
type 2) (U is exploitation rate in fishing season, R is recruitment corresponding with ¥, M is annual natwral mortaliy coefficient, ¢,
is first capture age, ¢, is the age used to calculate the recruitment, ¢) is the maximum age of the catches, Z is annual total mortality
wefficient). We also combined Bevertor Holt yield equation (for type 1) and yield equation for seasonal fishery (for type 2) with
FWo(lna- Z) %

Ricker reproduction model or Bevertor Holt reproduction model to produce new equilibrium yield equations: Y= B Z(z )
e A= ) n=0

- MK(I(:* t ) FWe -7Z_ h) 3 e uK(z(:— t )
%”iM—"[]_ e (F¥Me (= 1) (for type 1) and Y= K (ze ) 3 %j - 0 [1- & (F* M+ K(o= ] (g0
pa—— K ae” “(tr— te) n=0 P K
A Le X Le

type 1) (in the two equations, Y is yield, W, to(month), and K are von Bertalanffy growth equation parameters, ¢, isfirst capture
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month age, ¢)isthe maximum month age of the catches. (n= 0, Qo=1. n=1, Q1= -3. n=2, Q= 3. n=3, ¢3= - 1), and

t
Y= URe M(.71) 2 e (M Bt Woof 1= e (7' )3(for type 2) (M is annual natural mortality coefficient, ¢, is the age used to
= f'
calculate the recruitment, We, to( year), and K are von Bertalanffy growth equation pamameters). These equations may be used
separately to estimate Cs, Ys, fishing mortality coefficient need for Cs(Fs), and fishing mortality coefficient need for Ys( Fs). We
caleulated Cs, Y5, F's5, and Fs at same M for type 1 and type 2. The results show that, Fg does not equate with Fs. We
considered that Fs may be less than F s but Fs can not be greater than F,s for same recruitment curve.
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) M 0. 2496,
von Bertalanffy K= 0.245, 1o , M
=0.028, W= 285. 3, =0 , 1 Cs
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Tab.1 Assessment of ¥s o the type that one time reproduction in all life and continuous fishing
s fishing montality total mortality (10%nd) (10Pind) (10%ind) talit (10%nd) (v
nems - . . . . morta ity .
coefficient in coefficient in recruitment parent fishes  death number catches yield
fishing season fishing season
. Z= F+ 0. 2496 (5) (3) D=R-P A= l_ &7 (7 (12
equation
0.550 0. 796 801. 41 360. 24 441. 17 0. 5505 303. 46 57 051.76
0.55% 0. 8046 796. 49 356. 24 440. 24 0. 5527 303. 67 57 (78.46
0. 560 0. 8096 791. 49 352. 24 439.25 0. 5550 303. 83 57 (93.45
0.565 0. 8146 786. 42 8. 4 43818 0. 5572 303. 92 57 (96.64
0.570 0. 8196 781.29 44. 24 437.05 0. 5594 303. 95 57 (87.94
0.575 0. 8246 776. B 340. 24 435. 84 0.5616 303.91 57 067.27
0.58 0. 8296 770. 80 336. 24 434. 56 0. 5638 303. 81 57 034.51
2.2 2, F R (17)
, F c ,C
#5 -
=1 3, F R
el (18) F
_ : Yy Y
R=7.004P¢ * ™ ( :10%ind) 2
5 M= 0.48, We= 281 2 : 5
3 .
g, 0= = 0.95 k= 0.40, te= 1, 1A= 5, te= tr Cs 29261 x 10" ind,
1, (15 F Fs 125 16 260. 14
P, (1) R t, Fs 1. 15
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Tab. 2 Assessment of Y5 of the type that many times reproduction in all life and seasonal fishing

items fishing mortality (108 ind) (10 ind) (108 nd) @]
coefficient parent fishes recruitment catches yield
. (15) (D (17) (18)
equation
1.05 1. 3017 3.3006 2.7897 16 154. 63
1. 10 1.418 3.39%01 2. 8432 16 238. 06
1.15 1. 3365 3.390 2. 8344 16 260. 14
1.20 1. 2553 3.3%1 2.9125 16217. 10
1.25 1. 1750 3.3714 2. 9261 16 104. 63
1.30 1. 955 3.344 2. 9241 15917.90
1.3 1. 0167 3.2%9 2.9052 15 651. 56
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