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Optimum first capture standards of major capture species of
the northern South China Sea

CHEN Pi-mao
( South China Sea Fisheries Research Institute, Chinese Acadenty of Fishery Science , Guangzhou 510300, China )

Abstract: The fish stock of Northem South China Sea is being confronted with exhaustion situation at the present
time. The measures to protect juvenile fish and juvenile prawn of first capture standards of northern South China
Sea strictly will become one of the effective measures to restore the fish stock and to utilize the fish stock
continuously . The elefan technique was adopted to calculate the von Bertalanffy growth parameters of some
species, based on their body length data of northern South China Sea that surveyed by South China Sea Fisheries
Research Institute before. In this paper, the von Bertalanffy growth parameters of 50 major capture species of
northern South China Sea were used. The Beverton-Holt model was adopted to calculate the catch per recruitment
of each species based on its capture mortality rate (F) equaled its natural mortality rate (M) . The curve of equal
catch of each species was drawn out and the first capture age of each species was determined. The von Bertalanffy
growth equation was adopted to calculate the first capture length of each species. And the optimum first capture
standard of each species was determined, based on its minimum length at maturity by survey, based on its critical

length, based on its length of point of inflection, and based on its range of length at maturity that calculated by
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Froese-Binohlan experienced equation. The optimum first capture standards of some species had been determined
to different sea areas firstly and then their optimum first capture standards of Northern South China Sea had been
determined, based on their adaptability of different sea areas. This paper studied the optimum first capture
standards of 50 major capture species of northern South China Sea, the result showed that, the optimum first
capture standards had been calculated in this paper were larger than that in the regulations drawn up by
Guangdong, Fujian and Guangxi before. The species of fish stock of northern South China Sea are numerous,
and the composition is complicated, and they often mix in same habitat, so 19 major capture species have been
selected as index species to execute the measures of protecting juvenile fish and juvenile prawn of first capture
standards of Northern South China Sea in this paper, because their catch frequency is higher and their catch yield
is higher when fished and surveyed before. The 19 index species are: Sardinella aurita, Iisha elongata,
Decapterus maruadsi, Trachurus japonicus , Pneumatophorus japonicus , Pampus argenteus, Saurida undosquamis ,
Muraenesox cinereus , Priacanthus macracanthus, Argyrosomus argentatus , Parargyrops edita , Nemupterus virgatus ,
Upeneus moluccensis, Trichiurus haumela, Psenopsis anomala, Navodon xanthopterus, Penaeus japonicus,
Metapenaeus ensis, and Loligo chinensis . This paper put forward the check method of the optimum first capture
standards : total weight of juvenile fish and juvenile prawn that do not reach their optimum first capture standards
should not exceed 20% of total catch yield. Random sampling some catch of total catch, when proportion of
juvenile fish and juvenile prawn of index species exceeds 20 % sampled catch, the fishing ship should be removed
out of the fishery because the habitat of adult fish and adult prawn differs from the habitat of juvenile fish and
juvenile prawn.

Key words: optimum first capture standards; Beverton-Holt model; major capture species; the northern South
China Sea

1979 4 2 H [H 5 Be o 70 7K 7 0 I B AR 1
KBTI FE8 AT RERMERSME "] R
HK IR T R S A B AT E”, 1979
EN A REEEGERSMA RBEAKTRR
FRARY LA W BT E”, 1980 FE 4 AT
MR ABRARBMA"T FH K 86 X #
KPERHEEERPLRAUNGTHE, X8 Y
TTHEBELETT 2024, BE0ELEE TR
KW, FEHNETE R GEL%) (B4t
KA R ) ST AR b FERE AL
IR EEENNEZ —. FHRAEY
R X R E S A TR R

1.2 FHiE

TR R 38 1 o 5 5 55 3 52 9 e 4% R
B50% M B /MR, gL F EM S AN
von Bertalanffy 4 & 2 %02 AR 85 mg 18 K F= 9T B
3 4 18 25 9 (kK 3088 L ELEFAN 5 R 11005k 18
TE L Al L UL Beverton-Holt P RISK 18 & 25 19 B
&P AER , XA von Bertalanffy 4 < Jy B2 18 &
KRB SR/NMESRAERK BRERMGERE.
£ SR K AL B {H L X Froese-Binohlan £ 85 /% 33t
AP A K Y B 45 B0 0 Sl PR A
B, REFERUABKITEARKRSENW ST LE®RA
XK EHEBREFHERSEERBHITTHRE X

TR AK KI5 8
1 MESFE EEALHFITEREMERNERETE LR
SN
1.1 ## A
W,=al' (1)

ML E W B IS von Bertalanffy 4

KR8 ARAAE X RS MR B/ ME R R K
i, EERESHZHEBKSHRFHENAE KT
g =8I JLAF A Vi L S R 5 A A B8

K LW, a5 A BB RMEE, e EK
MEAGFHETF,b ATHEBRE
AR HL B ovon Bertalanffy A K 5 TR #S



4 M BEE 5 i AL AR £ M RS T LR PR 395

I
Li=L,[1—e Ru-t)] (2)
W= W, [1-e Aot ] (3)
A W L o0 R (R E MR, K

W, K M E R e Ry T 38l %, IR LR
KARESTFER TR

I B-H R #h m i | AR
O Pt

3 4 .
Yo/R = FW, e~ M40 2:‘0 F+ M+ nk (1 -
(,—(I<'+M+nl\)(/k—t’)] (4)

(n,Qn :n=0,0y=1;n=1,0,=-3;n=2,Q,=
3in=3,0;=-1)
Ay /R MR EWIK R F AT
HOM N FRET R, o, BT, A SR
WL e, R R T RS

Gulland'"? AR O IR BCEH LN E
=F/AF+M)=050 F=M. XXVl F=M
THRE A DRI AY AL fo £b A5 M 3R & AR I R R
HEIMER Lo Bl R AR S .

i S 4F Wy G — DI E B A BT RS LT
A B K S B KR A IS - el BT TR Y B S T
AR /N UG R, Y PR R T s &
HES IGE B0 D 7T B TR 0K B AR B PR T AR R A
TV 38 S0, 4 4R AR A /DN Tl S A e DU A —
MR R A SRR E M B L T R
I RAEWY 0T 1E A B — H 8RBT 3K 44 1) e T 4l
A TAEN B Y.

RN LR AW OB OE S W N A w1 ]
He R AR Y A R PR, — A RS
Y A 4 B BE RS A 1S 0 T AN W AR A, T G
R, A e R S MR L. —
OB H Ay

N, = Re M=) (5)
PN, N BT ECE , R D Fh I B Y
BT,

¥ von Bertalanffy 4 K 5 2 45 (5) M 45 & #E
Sl R Bl FERY T AR AR IR R

P AT B 2 4 3 A I R B R I AR R
BT R GBY A K T R R EORE A A o AR R R

M E By g R A f%’ﬁﬁf?ﬁ%?f l
A IS I BERY A A B T LLJS , Bt AT LA gk 4% ek
KLLJG 5 AR5 4 K A i 8 I DL R L 4
Bertalanffy 4 K AR )XW 2 B HETF H‘JL.
Al R A A 45 A AR, ot BT oR 15 35 SR K
SRR TE A SR G ROl AR BTE N B

A3 H] Froese-Binohlan 2285 7Y U M & Rl
Ft 7 AT A I T L ) v R A BB TR At
HE Bon s e &% . AT

WM log L, =0.8979 x logL .. —0.0782;

s.e.=0.127 (6)
B  logL, =0.9469 x logL, —0.1162;
s.e.=0,122 (7)
#: logl, =0.8915xlogL, —0.1032;
s.e.=0.147 (8)
AL, AR ERBCT K, L. iRk
K.
2 R
2.1 REFHAEMBEE
R T 1L 3 1 T S LA A K B B R [ 6% 11 B
~HEI RS ER W 1, e A4 R
{9 K& 5 R & £R, M I R R 5 F =

M= 1.17 B, 2R 459 5 3 F 0L #b 58 12 i R B ) B £
T AR I 1, = 0.96a - HI 1R B 0 65 Fh BE 19
H A T RER TR A R R LK 155mm, /b F iR i
1,05 [ 65 A9 1 A 1K 194mm, KT i i 3 K R 6%
B Sk B 8 2 A/ M K 118mm, AL Fi% g
BOF - B 24502 U HE M R A GE 142 ~
253mm 2 W, M i [ % 9% U5 A BR300 R H R S R
’Z—L’é 4 1 AL B 5 LA AR KB 4R T B 1R 65 Y
& A A B SE 2 155mm

ACERVE Mg b 35 B E5 1 B — H OB A WA A
W 2, i gk A4 BRI R AW A, HiX
R IE R E5R F = M =1.17 B, 518 & & 0 4
LERBKBENEEFHTFRE (. =0.98a. iz
3 0 [ 5 R R 1 2 K O BRI R E T Al LK
120mm , /N F 1% i 3 5 15 5 A Il R LA 160mm , K
T iz g B w5 B 65 Y ST BR U A B/ R B LR
111mm. XAk Tz F - B 256 24 2 A 40P i



396 Ko OE M 28 %
G 123 ~ 218mm Z [, MK R 65 9 IR & PR AR b3 &5 By, AT A8 R TR L B R (R 65 Y B 1S
PR Y f B 2 R, 0SBV v B (B 65 1) B Ol T X KA 155mm.

AV RE A 129mm,
2 18 A6l R 08 i, T U 155mm 2

e ——
AT

"0.0051.01.52.0 2.53.035404.550556.0

BT  fishing mortality coefficient

g T 5 LA AR K R O TR % R T AR i

Optimum first capture age of Decapterus maruadsi

F1
Fig.1

on the continental shelf to the East of Hainan Island
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Fig.2 Optimum first capture age of

Decapteris maruadsi in Beibu Bay
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Tab.1 Determination of optimum first capture standards of major capture species of northern South China Sea
e BN BoHUME o W B T
F * g IX (mm) i}ﬁ?(a) Mﬁ\k(mm) ) (mm #AK K (mm) range of K K- (mm)
species ’sez? asymptotic first capture first capture length of critical TMMUM lgnglh length at optimum first
area length %ge_tl’_){ legg? l-;) Y inflexion length aitnn;ﬁ:_"\lf:y maturity capture length

Y byF-B

DO T 0 Sardinella aurita 1 248 1.03 139 166 179 160 111 ~ 200 140

#)40" Ilisha elongata 1 5 2.5 286 320 350 150 200 ~ 358 280

TEBEAE B Saurida undosquams I 577 2.57 249 385 322 80 238 ~ 427 230
| 492 1.92 226 328 285 80 206 ~ 370

KR Suunda filamentosa I 585 1.96 271 376 336 180 241 ~ 432 270

#2882 Muraenesox cinereus I 635 4.93 341 408 429 300 259 ~ 465 340

FICAK . Malakichthys wakiyai | 142 0.65 76 95 99 80 68 ~ 121 80

[KCH KRS Priacanthus tayenus 11 307 0.82 151 197 187 120 135 ~ 242 150
I 299 0.85 145 192 180 120 132 ~ 236

i KIS Priacanthus macracanthus 1 306 0.78 149 199 188 107 135 ~ 241 150
il 312 0.97 149 203 186 140 137 ~ 246

Fi 1K #7983 Caranx equula I 325 1.24 152 214 187 182 151 ~ 260 150

{5 B 88 Decapterus marnadsi I 318 0.9 155 213 194 118 142 ~ 253 155
I 271 0.98 129 180 160 111 123 ~ 218

SRR 68 Decapterus lajang 1 317 2.40 179 224 229 178 148 ~ 253 180

A0 Trachurus japonicus I 360 2.95 186 241 245 174 157 ~ 283 185

588 Formio niger I 366 0.97 179 203 202 200 158 ~ 284 180

F1&% 61 Argyrosomus argentatus I 310 1.87 132 205 164 158 136 ~ 244 160
I 382 1.95 158 252 206 192 164 ~ 295

K 8B Pseudosciaena crocea I 512 2.47 205 323 361 200 214 ~ 384 205

LI R Lutjanus sanguineus I 754 2.63 338 489 430 - 302 ~ 543 370
i} 751 2.46 372 487 441 301 ~ 541
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B-H B-H g in survey F—% capture leng
W Taws tumiforns I 262 1.51 110 167 136 100 117 ~ 210 10
TICHKEE Parargyrops edita I 258 1.10 114 169 146 112 115 ~ 207 120
g 268 115 17 175 150 8 119 - 214
T 2Rl Nemapterus virgatus I 319 .13 147 200 186 102 140 ~ 251 150
I 207 1.07 132 191 172 135 131 - 235
K TR AN Nemipterus bathvbus V3 210 1.0l 92 141 119 60 96 ~ 172 110
Vs 238 0.97 108 160 140 60 107 ~ 193
I+ 213 1.04 93 143 121 60 97 ~ 174
vz 233 1.00 107 157 136 60 105 ~ 189
PEA G2k (0 Nemipterus japorucns 11 267 0.90 128 176 160 122 119~ 214 135
I 205 105 135 105 173 122 130 ~ 234
IR Upeneus bensust I 2A%) 0.73 03 135 121 75 92 ~ 165 110
i 234 0.75 110 159 144 5 106 ~ 190
Sl HEBE Upenens sulphurews I 210 1.07 90 123 105 - 9% ~ 172 95
I 210 1.01 92 123 107 100 96 ~ 173
BN AL B8 Upeneus moluceensis 11 220 0.86 102 153 134 100 100 ~ 180 100
WA Trichirus huumelu I 708 2.55 312 476 411 126 286 ~ 513 250
HABGY Preumatophorus juponicus I 407 2.38 241 280 205 218 179 ~ 315 240
HIE AN 8 Ariomma indica I 226 0.82 106 149 133 131 102 ~ 184 110
I 8} Psenopsis unomaula I 229 0. 60 108 149 140 144 104 ~ 186 110
S 68 5 A Bl Navodon xanthopterus 1 204 2.45 109 125 129 110 93 ~ 168 110
VL2 i AHUF Metapenaeus affims 11 % 155 0.50 80 109 101 72 77~ 136 80
ms 143 0.55 64 to1 89 72 60~ 119
JIHHT AL BF Metapenceus ensis 1 % 164 0.48 101 106 105 80 82 ~ 143 100
ms 145 0.49 90 91 % 80 61 ~ 120
8 EC B A8 Metapenaeus joyneri 1 ¥ 102 0.48 58 63 59 63 52 ~ 91 100
ma 97 0.48 55 52 51 u8 43 ~ 84
V¥ 166 0.49 97 103 102 68 83 ~ 145
v 166 0.50 98 89 9% 68 69 ~ 135
M AR Penaeus merguiensts 1§ 229 0.54 115 155 148 130 112 ~ 197 130
ms 232 0.54 115 155 149 130 93 ~ 182
V# 224 0.49 126 152 150 130 110 ~ 192
' 206 0.49 111 138 135 130 83 ~ 164
K B EF Penaeus penicdllarus T ¥ 191 0.53 95 125 118 100 4 ~ 166 110
mas 166 0.59 75 103 94 100 69 ~ 135
V¢ 224 0.54 111 146 141 100 110 ~ 192
s 180 0.5! 91 112 108 100 74 ~ 146
H A KSR Penaeus japonicus m¥ 220 0.57 103 149 139 110 108 ~ 189 130
ms 189 0.65 86 127 114 110 77~ 152
V¥ 230 0.51 127 156 153 110 113 ~ 197
\'/Es 210 0.53 103 141 133 110 85~ 167
B AT EF Penueus senusulcatus I 220 0.54 109 146 140 130 108 ~ 189 100
ms 190 0.51 100 126 121 130 78 ~ 153
S Y Loligo chinensis I 479 1.07 164 154 195 90 201 ~ 361 170

ADF ALK AR MAFK (@K T @IS, Ik KRR DA LS VAKITU, VAEREX M
J7 B 1K

Notes: (1) F is fork length, A is anal length, M is mantle length; (2) sea area: [ 1s Northern South China Sea, T is to the east of Hainan lsland
of Northern South China Sea. [l is Beibu Bay, IV is the waters outside Pearl River estuary, V is eastern Guangdong continental shelf, VI is western

Guangdong continental shelf
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Tab.2 Determination of optimum first capture standards of major capture species of Pearl River estuary

- eoas sty F— B HER
LI & e B R AR g S (mm)  BE I
(mm m m

1(Fspeciefé asymptotic fir§l capture  first capture length of critical minimum lgnglh lr::ggleh (;fl o{p/‘:illr\lu(nl:1 lf]i]r)sl
length ‘;Bge la' ]e}r;gth}}) Y inflexion length at matunty maturity  capture length
- - in survey by F - B

A C/ND T 5 Surdinella richardsoni 151 0.49 83 92 88 105 71~ 128 85
e EC /s 25 15 Stolephorus commersoni 134 0.63 54 7 63 65 64~ 115 60
itk /N6 F Stolephorus clunensis 123 0.5] 52 N 65 80 59 ~ 107 [50]
o M) BEF Thrissa vitirostris 175 0.42 114 107 110 95 81 ~ 146 110

R ¥ 825 Thrssa dussurnien 130 0.18 70 79 7 80 62~ 112 70
JABE Cotha mystus 210 0.48 119 "7 123 120 96 ~ 172 120

M 45 {6 Johmus belengert 169 0.59 76 112 99 100 70 ~ 142 80
K # 18 Pseudosciaena crocea 299 0.72 140 197 170 110 132 ~ 236 140
$ 3kt W0 Collichthys Iucidus 171 0.4 109 112 113 60 80 ~ 143 110
BEF Pumpus argenteus 282 0.86 130 185 166 121 125 ~ 224 130
LR A BOK I Odontamblvopus rubicundus 229 0. 54 111 121 125 7 104 ~ 186 110
{L8E 1 Tripauchen vagina 175 0.55 78 107 95 89 81 ~ 146 80
UK B Cynoglossus lineolatus 278 1.04 125 168 145 - 123 ~ 222 130
T %% 57 AR Metapenueus affinis 160 0.49 86 100 94 - 75~ 135 9N

J1 U A BE Metapenueus ensts 150 0.46 89 91 89 — 71~ 127 * )]

TR EC B A #F Metupenaeus joyneri 121 0.45 by 7 71 - 58 ~-105 7

F G XFBF Parapenaeopsis hungerfordi 120 0.47 7 73 68 - 58 ~ 104 n
FE AR Penaeus chinensis 255 0.5 135 171 164 - 114 ~ 205 140
KB ATEF Penaeus perucillatus 200 0.5 107 130 123 - 92 ~ 165 110
R FI14F Exopalaemon curnicauda 116 0.5 55 70 60 - 56 ~ 101 60

iF:F A X Notes: Fis fork length
2.2 WHIBAHABILER AR SRR A R T RUE R AT
A ST FE A0 T Tl L AT S B T A 2 Y RS T MAB LR (K 3), B FH A K,

F3 HREFHMESIEFHAEI R

Tab.3 New optimum first capture standards compared with old first capture standards

113 77 3 $L % BB IF R
¥ species old first capture standard new optimum first capture standard
I % (mm) J” 74 (mm) () 1 (mm) Ti(g)
Guangdong Guangxi Fujian length weight
@A T 0 Sardinella aurita 120" 120" 25 1407 33
Myt Nlisha elongata 250° 250F - 280F -
YEEE(JB) Sunrida 150° 1507 - 230%" -
KIREE () Priacanthus 140F - - 1505t -
15 (81 €% Decapterus maruadsi 120° 120F 25 155F 40
P14t 8 Argyrosomus argentatus 150° 1508 - 1608- -
K#E MM Pseudosciaena crocea 2008t 2008L 250 295BL 410
ZKHIREE Parargyrops edita 80" 80" 25 1205- 65
G2 A Nemipterus virgatus 120° 1207 - 150°t -
BER(J8) Upeneus 90F 90° - 110t -
W Trichwrus haumela 250" 250 150 250* 225
H 4 &5 Pneumatophorus japonicus 150F - - 2407 -
R Pampus argenteus 1207 120F - 1307 -
X} 4K (B} Penacida 110°* 110%¢ - 130%" -
FEE LW Loligo chinensis - - 75 165M 110

e F K BL R K, A BATK M B K
Notes: F is fork length, BL is body length, A is anal length, M is mantle length
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Tab.4 Optimum first capture standards of index species of major capture species of northern South China Sea

% il I 4 B FA (mm) Fr % Bl 17 58 AUAR (mm)
species optimum first capture standard species optimum first capture standard
G0N T 08 Sardinella aurita 140 ZACHE] Parargyrops edia 120
1687 Hisha elonguta 280 B Nemipterus urgatus 150
{5 161 8% 62F Decapterus maruadsi 155 P RE INHE#Y Upeneus moluccensts 100
P18 ¥ Trachurus juponieus 185 A B2 Trichiurus haumela 250
1 A84T Pneumatophorus japonicus 240 Ji{ 88 Psenopsis anomala 110
BT Pampus argenteus 130 5 8 5 1B 8L Navodon xunthopterus 110
{EBERE 8 Saurida undosquamis 230 H A XfBF Penaeus japonicus 130
T8 88 A Muraenesox cinereus 340 JIBH AR Metapenaeus ensis 100
B I2 KIB8Y Priacanthus macracanthus 150 R LM Loligo chinensis 170
V145 . Argyrosomus argentatus 160

W F XA A AR M AR
Notes: F is fork length, A is anal length, M is mantle length
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