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Proposal of Danish seine fishing management considering
the biological traits for black-throat seaperch
Doederleinia berycoides off Kyoto prefecture

Yutaka Kumaki and Atsushi Yamasaki

The standing stock of black-throat seaperch Doederleinia berycoides, one of the most important species recently

caught by commercial Danish seine fishing in Kyoto prefecture, may decrease because of the high proportion of

juvenile fish caught with this system.

First, we evaluated biological traits of the black-throat seaperch, such as yearly growth, maturation, fishing, and

natural mortality coefficient. Second, we calculated the future catch and yield of the black-throat seaperch in the

case of expanding the cod-end mesh size to reduce the bycatch of juvenile fishes. The estimated catch and yield

will increase in the present ones three or four years later if the Danish seine fishing operates using the cod-end

with mesh opening more than 5-setsu (about 77 mm). Expanding the cod-end mesh size is expected to be effective

for the stock management scheme of the black-throat seaperch.
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Table 1 Age-length key for D. berycoides.

Female Male

Boc(liln ]r:;gth Age Age
3 4 5 6 7 8 9 2 3 4 5 6 7 8 9

110 - 119 0.571 0 0 0 0 0 0 0 0.429 0 0 0 0 0 0 0
120 - 129 0.667 0 0 0 0 0 0 0 0.250  0.083 0 0 0 0 0 0
130 - 139 0.392  0.137 0 0 0 0 0 0 0.255 0216 0 0 0 0 0 0
140 - 149 0.326 0.217 0 0 0 0 0 0 0.022 0370  0.065 0 0 0 0 0
150 - 159 0.026  0.359 0 0 0 0 0 0 0 0410 0.179 0 0 0 0 0
160 - 169 0.037  0.556 0 0 0 0 0 0 0 0.111 0.29 0 0 0 0 0
170 - 179 0 0.550 0 0 0 0 0 0 0 0 0450 0 0 0 0 0
180 - 189 0 0357 0.500 0 0 0 0 0 0 0 0 0.143 0 0 0 0
190 - 199 0 0 0615 0.154 0 0 0 0 0 0 0.154 0.077 0 0 0 0
200 - 209 0 0 0.500 0.300 0 0 0 0 0 0 0 0200 0 0 0 0
210 - 219 0 0 0333 0444 0.111 0 0 0 0 0 0 0.111 0 0 0 0
220 - 229 0 0 0 1.000 0 0 0 0 0 0 0 0 0 0 0 0
230 - 239 0 0 0.125 0375 0375 0 0 0 0 0 0 0 0.125 0 0 0
240 - 249 0 0 0 0200 0.200 0 0 0 0 0 0 0 0 0.600 0 0
250 - 259 0 0 0 0.067 0.667 0200 0.067 0 0 0 0 0 0 0 0 0
260 - 269 0 0 0 0 0273 0455 0 0 0 0 0 0 0 0 0.091 0.182
270 - 279 0 0 0 0333 0.333 0.333 0 0 0 0 0 0 0 0 0 0
280 - 289 0 0 0 0 0250 0 0.750 0 0 0 0 0 0 0 0 0
290 - 299 N.D N.D.
300 - 309 0 0 0 0 0 0 0 1.000 0 0 0 0 0 0 0 0
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Fig.1 Estimated growth curves of body length by von
Bertalanfty's growth equations in D. berycoides.
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Fig.2 Frequency occurrences of maturity rate for male and
female in D. berycoides for each body length classed
as 5 mm intervals. Sigmoid curves were expressed as a
logistic equation.
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Fig.3 Relationship between body length and unit price per
fish, D. berycoides, in the Maizuru fish market.

AR R HET 156 mm, MET222 mm THo720 F
72 50% WHVRRE, HET 161 mm, METIE 251 mm &
e SN, HED K H5HE & ) /NI CHA T B 5 R & 15720
HAREMEDEFE 7H2VO4EBL (mm) & 118
k70 ik P (M) L OBFRIZ, ROT7 T A R —
NTEIN,

P=6.0x10"xBL"™  (37=0.829, n=1,838) (8)
3 (8) 1ITHD AR L Hidili & D BIFR % Fig3 1R L
770 REZEDMEIIZEF A LN, BT
O 72 B A S AR 140 mm A4, 220 mm B X OF
350 mm Tk ENEN 1EEDH D 100 LT, #
1,000 B X 18 10,000 HTH Y, hEIKEL DL
BN KIEC E5- L7,

Table 2 Estimated catch in number (In) in 2-7 age groups
of D. berycoides in Maizuru fish market.

Age Year

2014 2015 2016 2017 2018
2 7.861 8.568 8.530 7.207 9.802
3 7.838 8.145 7.795 7.126 9.067
4 7.683 7.979 7.124 7.410 8.261
5 7.140 7.243 6.556 7.140 7.420
6 6.078 5.847 5.659 6.137 6.204
7 5.471 5.192 5.153 5.506 5.665
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Fig.4 Body length compositions of D. berycoides caught
by commercial Danish seine fishing method and sold
in Maizuru fish market.
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Fig.5 Estimated catch in number (In) in each age for
three-year classes. Open circle and open and solid
diamonds indicate 2010, 2011, and 2012 year classes,
respectively.
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Fig.6 Contour of catch (upper) and yield (lower) of D.
berycoides against fishing coefficient (F) and nominal
mesh size (Fushi). Open circle indicates the present
fishing condition. The contour intervals for catch and
yield are 0.5 and 2, respectively.
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Fig.7 Simulated result of catch and yield of D. berycoides
at elapsed time in year after enlarged cod-end mesh
size. Explanatory notes indicate nominal mesh size.

Table 3 Proportions of catch and yield of major species in the fishing ground of D. berycoides oftf Kyoto prefecture from

September to October, 2014-2018.

species D. berycoides L. litulon T. kitaharai D. tumifrons G. semifasciatus E. grigorjewi Other species

P (Akamutsu) (Kiankou) (Yanagimushigarei) (Kidai) (Nigisu) (Mushigarei) P
catch (%) 9.5 21.1 7.8 16.2 23.8 7.9 13.7
yeild (%) 46.7 135 8.6 7.8 55 49 13

TURBI AR EER & > & — it v & — W gE e
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Fig.8 Relative value of stock of D. berycoides mature
female older than age 6 at 5 and 10 years after enlarged
cod-end mesh size. Open and solid columns indicate 5
and 10 years, respectively.
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Table 4 Comparison of age and body length (mm) among locations of D. berycoides in the Sea of Japan.

Male Female
Age South western Sea of Japan No(:;}}?:a:ea offPIr(e?oto South western Sea of Japan NZ?%Z;Z:CK Of;i)g)m
Kojima Choi et al . Kawano Onishi this study Kojima Choi et al . Kawano Onishi Honma et {his study
(1976) (2012) (2010) (2009) (1976) (2012) (2010) (2009) al .(2000)
1 73 95 70 68 72 72 69 80 82 57 76
2 123 132 118 110 111 134 119 135 126 123 121
3 166 159 156 145 144 184 157 178 163 175 159
4 200 179 186 174 172 227 187 212 195 218 193
5 223 192 196 254 210 238 223 251 221
6 216 274 228 259 247 278 246
7 233 288 267 300 267
8 247 298 285 317 285
9 259 305 330 301
10 269 310 341 314

16 77145 OWSEERITROFRE



HAWRZ BT B 7 LY DEEIZOWT, KiFSeH
FLBEEOHI S & 72 MEHER O4ERG & AR & O BI%
% Table 4 IZR L7ze B, BHFO#MEIIERTHER
ENTna7D, () RICE VKBS L, /UK
(2016) 12k 2L, THLYDKEIMDO I HEELD
M, F MM B ICAREREI & D FE PO 5 AS
WEENTWD, REFETD 2 ikkED S MED W K25k
ZERSTEY, 445 300 mm %82 5 EAKGHED A
B L7z F72, RUEHFG & H AU SR O Fr i
ILahdy OKPE, 2009) TR & A5 & O BIRAFADL
LTWzZ ens, HRBOHEED S TEFICES
WS AT 5 7 1 2 OREMIIITITREE L g2
ENb, 7201, HMMOEEIZEIREE T LT
B, BEFBESEVE XIS, KnE X2
BRESND Z &5 UNE, 1976), HEIREFEEIZE
WHE LA, TH LAY DOBEICLEDED S
NBUREEYD %,

AARMEZBIT DT 55 OBEHICONT, B
FAZ X 2 & i1 i o /N AR R L HET 118 mm,
MEC 223 mm (GT¥F, /NAK, 2011), dbEf#EiRo L
& TR TR 160 mm, HETH 250 mm (AR 5,
2000) TdH Do AWFFETIZAGNE O WIRBE D 5 %
INEPAKEAHET 156 mm, MET 222 mm LHEE SN
(Fig.2), MEEmVEHE, MHE LTI A o ik
LIZIZFMETH o7 ks, WMEF, /MR (2011) 12X
% M VRIS 31T % HE D e/ N AR DS AR A &
D& 40 mm /NS ho 2Bl E LT, Mk WBlgx
L7 L CTHIRBIZE % LA X 0 & /N REAR O
PRI TE 7D LN I NS,

JERLHENC X 0 M ST 2014 ~ 2018 SED T A LY
REARIE, 120 ~ 140 mm O/NfA AR (K I
30.8 ~ 73.6%) TdH o7z (Figd)o B/DRANE % 8
Hb L, BUEOWSEIIEINBAIC 7 5 5l O R E A
ZFRICHELTBY, WhWw B HERMEO T REMA
WD TV T2, NS/ ORI 1 kD7
D 100 MR & %<, MitEIEAREIREL LBICL:
ORI RIS B 2 L5 (Figl), BiH®
MR L LCTIZIFIERTH 5,

TR RE B L OSHEMMEE 5121, FO
HI M H ORI L ) B A RET 2 LEDSDH
%o FOHIEICOWTIE, M omEHEe 1 fiidgdh 720
W OMR R EBEZOND, THLAYHOE
HIE 9 ~ 10 AT, R THMEEEBZLOE 1, 2 it
TEL KRBT SN, ENDRICHETRT 52 (B
V=, 202000 ZOX)IHEMERTHEIND Y
AT, B I o 4 R A B oFE RIS £ B F
DOHIFALINEECT & v e AR RS PG 38 0 vl A3 i B A
&2 T AL viETE, MEPE L 54T S ik
ZHIBFI S L2) 2T, ZOHE % BN 2 R
L L, AT S FORBARS R TWS

GEM, 2015)0 XFBRIUSHT LG & 5 5 JH 0 %
TIL#HIPACTdH 5720, —EHOMIRCEIFESILIZR - T
LMD THRETE D, L L, sHEFMIEICBITF
27 5 GO#PIEH, L b/ & RN
200 mm PL EO KRB DSSFERHCHME SN D 2 L2 5,
Ll o X 9 S KIBORR I & S/
% FOHIBIEHEETH %,

ZTTC, ARWE T/ ORIEZBIET 57200
M H LRI & 2 AF R B X ESHOZ LT
RE L7 (Figo)o v FL ¥ FOMH ZILKT UL,
HIR MR (F=0.503) TH->Td4~5EHL
Fe, 7725 48 FTCREVHEIZEHERS X O
MEFUIREMICATHML 72 (Fig7). 618, X
DREWHE T MR A EAINL (Figs), BIRE
0 bt AR TEX 2R S 5, B
DT N LY WEIREABOLHEI L N EFHE L %
AbNAHZTENS, NUMIZTFTIE R L) EINTHE
ARAPMPTIEDEETH L, THLYDIAY —
H—=T DT A—=% (FEADL, 2020) »5H, T v Fx
YFOHAENSEHULETHNIELHEIREICH 5K E
120 ~ 140 mm D/NEAR D 90% L EOPRED T &
5o BT, MOR/NEBAKEL % 5 220 mm O
R0 10% U b, HEWCE - TE/INEREE & 2 58
150 mm OERD 80% LA EAR#E S, A EoHn
WCHLEREEZONDL, Lo, 7L %k
ML L7EETIE, Ly sHbkEoay P
YRIZTAZEVEREMEEE L,

T LY EIROB SR BhET 2 720 oM H Lk
ZATH 2 &K, WU Tl b oA FfE
NI OWTERT b, ESHTIEIT AL IH
BbhEl, WATF7Tray, YFFLIHLA, F
A, ZFR, LYHTLADIETH 72 (Table 3)o
F7ATIIOVTIE, SN AEROEIEOK X
S 4HIOMANEL Y KEL, WHPLHEMET LS
LRV, YFXFLYH LA TRT AL L FRBRIIK
RoESERMENTEBY (LIRS, 2001), O HE
LT o6 Hi~OMBILKOAEMEI RSN TS (B
05, 2017). ZOE, =FABII~YTFI04E
THH D B3RS 5 72D MEFIHAT 55, Y+ F
LAYH VA QMR X ) HEE KO3 4E
BB ICE LS (FOS, 2017), 2B, Y- F
AT VA DSEHODS0% BRKRZIEZ~Y A —H—T
D5 A —% (U5, 2001) 75 223 mm & G5
SN, ZOREIZMEYHBEOT T RARIZEY
s, SEHMEOMHEIEKIC L B EIE L M3E
REEOWMMITHELV, F¥ 1200, #HHE
PR ORE RS 5 ~ 6 HiTRILE 100 mm LLF O
NI DBRENRETHDLZ EDRENRTVDS (K
B 1998). T/, A VA LA TIRIZIZFHEALD Y 7
F Hippoglossoides pinetorum O H EIRMEH &, K
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FOIEMEIRE 150 mm 2 50% BIRAE L T5HEN
£l 653 mm (FWE, 2013) THY, ZiE5~6Hi
NS 2, LoT, a2y Py FoHAZ 5HME
2352 8T, HMERECTEELMEL EDLT I A
VEIZLD, YFFAIH LA 2R Mo Iz
WTHEEEEDRIEICO RN L EEZ b,
LA E O R L e B K AFHIT OV TS, i
XY B CTHBERDPR 2L ZEDPMONTEY (RE
5, 1960 ; Verheijen and Degroot, 1967 ; Walsh, 1988 ;
50 5, 1992 ; Pillar and Barange, 1997 ; Petrakis et al.,
2001), 7 A AVIFEMICE L (REHR), YF¥Fay
AU AFEMIZL ™ (B S, 2009), Wi TYFF
LY VA BRRIT L2 FERIEITB VT S HiLL Lo
HILRIEBENTE RV E LA, T h LY O
EREVEMICIZTy Fo Y FoHG% sHiME ¥
FXLTH VA OWBEEIEHENEEIZIX 6 HilZT 5
LT, ENTNOMNGEIFITE L 72 & ) R0 25
BEATBEE %2 56

TH LY ORISR X B R A G B
FIRFFIZOWTIE, HERBIZBWTT 240l
HERPRD L OHEEHETHIRBShTwD (5
2014 SIS, 2017)s F/z, T A A VIITEHIN ARG
ERBHZT LI ENAMOENTVEA (JUK, 2016),
RO T 2 ERIEETH L. 5%
TR SRR EH, BEEHO L, BEUFR
W& D7 H LY OFER O EN 2R IZOWT,
SR E L2y v FOMWEAEKOL ) 77 =
AN -2 a—=VDIER, A7y -3y bu—
V2T N7y b3y ba—)VOERDED THE
FTLULEDND D,
KFEDFERGEIZH 721, TR LIRSS AR D
B TAT % &) OMMIRE, SRR R g SE#
B L OUSER FHLEG OBRRICIE, AR 02 4P
B BEG RO TH I 2 2 EF L7
IREERTSE - 208 BEME K IR SEpr & IR se & > & —
CHrB I E) o /AR REAE,  H A ORI )
FAERER 22 &7 51 5y OFERGEEICET 5 ZHE
TRV EFE L LD BILHL BT ET,
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