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Yield per recruit model is the most popular method for fisheries stock assessment. However, stock assessment using yield
per recruit model can lead to recruitment overfishing as this model only considers the maximum yield per recruit without
spawning biomass for reproduction. For this reason, spawning biomass per recruit model which reveals variations of spawning
stock biomass per fishing mortality (F) and age at first capture (¢.) is considered as more proper method for stock assessment.
There are mainly two methods for spawning biomass per recruit model known as age specific selectivity method and knife-
edged selectivity method. In the knife-edged selectivity method, the spawning biomass per recruit has been often calculated
using biomass per recruit value by multiplying the maturity ratio of the recruited age. But the maturity ratio in the previous
method was not considered properly in previous studies. Therefore, a new method of the knife-edged selectivity model was
suggested in this study using a weighted average of the maturity ratio for ages from the first capture to the lifespan. The
optimum fishing mortality in terms of F};;, which was obtained from the new method was compared to the old method for
small yellow croaker stock in Korea. The value of Fj, using the new knife-edged selectivity model was 0.302/year and
the value using the old model was 0.349/year. However, the value of Fi, using the age specific selectivity model was

estimated as 0.320/year which was closer to the value from the new knife-edged selectivity model.

Keywords: Yield per recruit, Spawning biomass per recruit, Stock assessment, Stock management, Small yellow croaker, Drift

gill net
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Table 1. Quoted estimates for growth parameters

Parameters (L) K t, t,
37.11 ecm  0.20/year —1.88 year old 10 years old
Estimates (Lee et al. (Lee et al.  (Lee et al. (Lee et al.
2000) 2000) 2000) 2013)
A A

AGAE F = PAAPY AL (Z)= Lee et al. (2013)
oAl ARE-E 2010~20121 GAPY o]¢o] ]38} o] E &
o] oAz A7 (Table 2)2 ARga}o] o]2)& T4
(Pauly, 1984)2 =3l A5}t

ARG ARS M= A-AlE HAA Y Al
B &} Lee et al. (2000)0] 2]8]] =45 Table 12] A4
55 A5}l Zhang and Megrey (2006) WS 5
s A (D)} o] 34kt

BE

eK(tmb_to) -1 (1)

M:

Table 2. Age composition of small yellow croaker caught by drift gillnet
fishery in Korean waters

Number of individual (N)

Age (1)

2010 2011 2012 Mean
0 - - 26,696 8,899
1 9226932 3320908 5298196 5948679
2 32,140375 69,586,197 41,600,446 47,775,673
3 15,111,938 34,454,080 33065262 27,543,760
4 2043247 3174891 3465201 3,194,446
5 158,366 136,057 181,035 158,486
6 27,154 19,336 13,526 20,005
7 14,610 5,350 5910 8,623
8 1,582 2,442 3477 2,500
9 - - 775 258
10 - 1,026 964 663

Total 59,624,204 110,700,287 83,661,488 84,661,993
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1991, 2010).
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Fig. 1. Curvilinear relationship of total weight (TW) with the total length
(TL).
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Fig. 2. Estimation of total mortality (Z) of small yellow croaker by Pauly
method.
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Fig. 3. Estimation of the age at first capture of the small yellow croaker
by Pauly method.
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Table 3. Maturity and selectivity ratio of small yellow croaker in Korean
waters

Age () m, 5
0 0.000 0.000007
1 0.670 0.026342
2 0.810 0.989368
3 0.960 0.999997
4 0.980 1.000000
5 1.000 1.000000
6 1.000 1.000000
7 1.000 1.000000
8 1.000 1.000000
9 1.000 1.000000
10 1.000 1.000000
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Table 4. Comparison between age specific and weighted average by
of small yellow croaker in Korean waters

t. my Weighted average
0 0.000 0.909
1 0.670 0.944
2 0.810 0.968
3 0.960 0.990
4 0.980 0.996
5 1.000 1.000
6 1.000 1.000
7 1.000 1.000
8 1.000 1.000
9 1.000 1.000

Table 5. Comparison of spawning biomass per recruit by fishing
mortality (F) and the age at first capture between two knife-edged
selectivity methods (unit: g)

Old SBPR method New SBPR method

t.
FN\e 1 2 3 4 1 2 3 4

0.0 319.67 34849 35546 298.16 45036 41631 366.53 302.98
0.1 21685 24991 266.88 233.06 29944 29557 274.52 236.61
02 15507 187.18 20740 187.02  209.38 21897 212.81 189.67
03 11619 14572 16625 153.71 15321 168.54 170.16 155.73
04 9060 117.26 13692 129.06 116.64 134.09 139.80 130.64
05  73.04 97.03 11540 11043  91.86 109.74 117.57 111.66
06 6051 8217 99.19 96.03 7443 9196 10085 97.02
07 5126 7092 8667 8469 6176 7859 8796 8549
08 4423 6219 7678 7559 5229 6828 7179 7624
09 3875 5525 6881 6816 4503 60.16 69.61 68.69
1.0 3438 4963 6227 6201 3933 53.62 6292 6245
1.1 3083 4499 5683 5684 3477 4826 5735 5720
12 2790 4111 5223 5244 3107 4382 5265 5274
13 2545 3783 4830 4866 2802 40.08 48.65 4891

A Meln] (age specific selectivity ratio)S 117
7 Algzelef Haly) Al Aeiu|E es)
A] 9¥+= (knife-edged selectivity) 7}QI AFAARF oL
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Table 6. Comparison with the values of 7., between age specific
selectivity method and knife-edged selectivity methods

SBPR New method of Old method of
SBPR SBPR

(age specific
selectivity)

(knife-edged
selectivity)

(knife-edged
selectivity)

Py, 0.302/year 0.320/year 0.349/year
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Fig. 4. Comparison with percentage of spawning biomass per recruit
between age specific selectivity method and knife-edged selectivity
methods.
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