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Stock analysis and effect of expanding mesh size for catching

willowy flounder Tanakius kitaharai off the coast of Kyoto Prefecture

Shunsuke Noguchi, Toshiaki Miyajima and Atsushi Iwao

The stock size of willowy flounder Tanakius kitaharai was estimated off the coast of Kyoto Prefecture using an

adaptive framework virtual population analysis (ADAPT VPA). Yield per recruit and percent spawning per recruit

were determined to assess stock status. In addition, stock size and yields when using different nominal mesh sizes

were forecasted. Stock size has been declining since 2003 and was estimated to be about 40 tons in 2015. As a

result of a stock assessment, the current exploitation rate was judged to be high. The yield in the next 10 years was

forecasted to increase about 7.3 and 28.7 million yen for the nominal mesh sizes of 7 setsu and 6 setsu, respective-

ly, compared with the case of continuing to use the current nominal mesh size of 9 setsu. The results suggest that it

would be appropriate to expand to a nominal mesh size of 6 setsu to sustainably catch this species.
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Table 1 Annual catch (kg) of Tanakius kitaharai by the
Danish seine fishery off the coast of Kyoto Prefecture

Year Kyoto Pref Fukui Pref.* Total
Echizen Obama-QOoshima

2003 77,049 34,471 11,180 122,699
2004 54,857 24,827 10,813 90,498
2005 30,247 16,953 4,686 51,886
2006 33,499 20,594 7,761 61,854
2007 23,710 12,998 5,523 42,231
2008 14,246 6,646 4,436 25,327
2009 14,390 6,666 3,807 24,863
2010 23,131 13,336 6,003 42,469
2011 17,094 10,546 3,845 31,485
2012 8,936 9,063 5,283 23,282
2013 8,272 7,696 4,839 20,807
2014 9,464 6,933 6,481 22,878
2015 6,626 7,813 8,626 23,065

*Catches for Fukui Prefecture are estimated values.
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Fig. 1 Sampling station (solid circle) off the coast of Kyoto
Prefecture.
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TRIZ, FEEMOKERNE > & —ilitt > 5 —ir
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length keyZ T, 4Flis & & OSRLR & kD 72,
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Table 2 Number of cases, average body length and market price of Tanakius kitaharai in each market size

category at the Maizuru market in 2010 to 2012

Market size categories

6-iri 8-iri 9-iri 12-iri 16-iri 20-iri 4 kg-iri
Number in case (fish/case) 6 8 9 12 16 20 99-172
Average body length (mm) 256 231 215 202 184 172 138

Maximum market price (yen/case) 3,000 2,800
Minimum market price (yen/case) 960 900
Average market price (yen/case) 1,930 2,055
Market price per fish (yen/fish) 322 257

3,300 2,800 2,700 2,000 2,700

560 600 350 100 50
1,996 1,813 1,305 718 666
222 151 82 36 5
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Table 3 Estimates of body length and body weight
at age of Tanakius kitaharai captured off the
coast of Kyoto Prefecture

Age Body Body
length weight
(mm) (8
1 58 2
2 98 10
Male 3 128 23
4 149 38
5+ 177 66
1 65 3
2 102 11
3 131 26
Female 4 155 45
5 175 66
6+ 206 113

(Table 3) ZFEIZTTo 7=,

YPR, %$SPRICK 5 EIEFTM HFIEDOEIRIZHT S
DB LT 5728, YPRB K N%SPRIENT 21T
o772 YPRBELU%SPRIZ (8) XBLY (9) Hizk
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YPR= i {{1 —exp(-F, )}eXp(— %jWaCSRH} ®)

a=1

i {exp{— i (F, + M)}SRaWa}
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i{exp— (iM)SRaWa}

a=1 a=l1

©))

W, B Z USRI, alfADKE (Table 3) B K UHA
Z (WIF5, 2005) Thd, £72, CSRIL, LEMNS
Ak E CORMEKRELT, (100 KK VFHE L. &2
B, CSR|IE, 1&L7,

CSR,,, = CSR, exp(- F, - M) (10)
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BT B HEIRE & Feurrent) 5 & H & DYPR
3R, FHEEMRXKEER L 7z, Fcurrentid2013
~2015EDNEME & Uz £7z, FElpISaiilag s &
AR B BT DEEFHEE S (Table 2) ZFWT, i
J SAEARI &2 R L 72,

BEILAKDNR 2016FELUE, FHEFHEEEIZH N
TAMZBET 2RI 2eMmoay R RH
B, DO & Mk O, & IR o EiHh X
EABEDTHE, S H5ICHEILKL 26/ (HAEWNEE60.4
mm) & U726 0&ER, @RS X CERESED
kPRI Zfro 7z, £72, 2016FELIE, 9fI DI X
9 2 7EIB K V6T DM & L 72 PR O HER AR &
HEEORERESEE RO /=, offi, THIB K U6Hi
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Table 4 Annual catch in numbers of Tanakius kitaharai captured off the coast of Kyoto Prefecture

Year

AL —5053 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 7,545 7,077 5,328 1,071 1,632 2,430 5,593 2,605 580 2,448 1,074 2,773 4,942

2 231,439 183,585 93,465 54,765 60,094 55946 91,396 48,456 34,056 17,959 41,793 39,596 70,362

Male 3 770,113 531,523 251,926 213,738 185,854 151,640 179,949 156,130 149,214 60,906 99,738 88,516 91,121
4 367,717 273,581 148,571 189,614 107,206 56,618 36,606 61,914 105,022 47,864 39,931 29,163 17,265

5+ 54,400 41,497 31,328 41,124 29,402 10,743 3,201 10,287 21,395 31,631 11,289 27,925 10,054

1 7,545 7,077 5,328 1,071 1,632 2,430 5,593 2,605 580 2,448 1,074 2,773 4,942

2 148,139 116228 64,755 33,123 38,762 34,151 53295 50,864 24,337 18,563 31,748 27,630 45,810
Female 3 434,648 298,305 146,643 134,410 106,296 62,817 101,014 143,915 79,588 49,752 77,760 53,917 81,513
4 215288 152,199 104,202 123253 90,524 41,917 51,055 97,279 56,675 41279 29254 40,501 34,963

5 37,804 33,052 34,035 42,043 36,116 19,482 22,018 57,778 20,986 23,512 32,335 13,600 16,801

6+ 41,407 37,890 14,235 34,124 14,371 16,369 3,380 28,140 10,919 13,879 14,447 17,709 19,212

13, SRR OERREREE, FcourrentZ &% HE D 20094FE 2R E, SO%HIETHD, TDRIFI0%IEET

MHBINRZHWTHIEL, ElpoFz I
L7z, HFEOURMOMAREE, (1D LTk Dk

TR B D FEPERIDNFERPS,D S E, 2011~2013

FEOREHEEEAWTEHE L. £z, MARBEKDML
1 1ERGE L7z,

] S+

RPS, = 1
SSB, (an
SSBIZ, tEOFENEHAEZRL, (12) RTXVFHE
L7,
6+
SSB, =N, W,SR, (12)

2B, FEIN-BFEBERB I OERKICHL, F
BB DOIKE (Table 3) ZHWTEHEEEB X UVHE S
WAL 72, ESAES, ERLORER O TR
REHIT, FEBIEHLALD K OB B4l (Table
2) ZHWTEHLE,

w R

FEWRRERE  2003~20154F 0D 4E B4 i B 6 B 5k
ZTable 4128 L 7z, ARFEDHERBEIZT, 2003~2012
FIIRB L M4EN L <, TOEIEIL, HTIES6~
82%, WETIIST~73% THolme —H, URBIU2H%
13, HETIE11~31%, METIZ9~25% TH o=, Fiz,
EL%W@E%EJ(%% IZBWTHEDMENE 722013~
20154E121E, AR L RADEIENE< /> TH
D, METI322~39%, ETIZ18~25%TH 7z,

ADAPT VPAICK B EREHE HRMEHETICLD%
FDIED 720 DUZRDORER K ZFig. 21T~ LTz, 1
A DREREIL, 20034 LI E & VIR L, 2015
FITERKER STz, T 5 DfE%E HWTADAPT VPA
WX DHEE SN EFED X OEMEE S % Fig. 3105
U7z, EFEEIZ2003FIC13150 b 2 RRETH - 72728,
ZOHEPAL, 201248 LIFFICIZ40 B THERE L 7=,
—77, BIEEIEE, 2003~20114E1213, 20084EB KN
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YPR, %SPRICK 2 &RFM YPRB L UMD %SPRD
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ZAUIT R4 2 S5 0 B R B B L OV e Rl
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METIX18~20 B EFIHE SN, —, BESHEIT,
HTix6e~8M/E, METIZ16~18M/E LR I N,
WTNORERES, BETFEZEKTIEINEEGEIEKR
952 & THERD X NEESEDHEMIUR S Nz,
BIRKOE  SEOFHEMEKRHE & Fig. TITRL
72 PAERERLIIZRIL, 2003~20074E1 /MU THEANL,
TDEWA U3, 20104E LRI TN L 20144E1C
FERE D598 /8-> 7=, BEEFEER<37F (2011~
20144F) DFEAFERNROVEEIZ49THD, ZD
il 2 I BERADOMARKERHE L, &4 DH
GoME AW -SE0&EEE, MRS XRERH
DIk Tl ZFig. 8ITR L7z, EFEIE, HAEBX
O7fi & W58, UERETHEML, 0%
5 EREINZ COBEMIEEE THRETH > 72,
—F, o6fiz G, BREI3FEHRETHEmML &
%, HTEAL, SERIBECENT 2 6HmZ,
BEIZIVERICHAD TS 2 ELSMNIER R & FE 7
[zERLU7z. WESEIL, ofHizfnglr=%a, 10
FERITK0SEE DM, THIB X U6HITIE, ThT
K9G B XK 51T /2 5 S I Nz, R
MBI 2 ERERESFE T, B0 & ik
GG EIT U, TETTIX24ER, 681 TII3ERIC %
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Fig. 2 Annual changes in the number of age-1 fish per
experimental beam-trawl haul.
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9~10H1T1E, AT FEHIETH 2/KEI50 mz Hls
ET DRI/ NN S KB ETHMLTHD G
FB5, 2004), ¥#5ORBINICK > TREMA DI % HIE
THZEIFEL W, £z, AMORERETIE, %
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Fig. 4 Yield per recruit (YPR) and percent spawning per
recruit (%SPR). Black circles, white circles, white
square, and white triangle indicate Fcurrent, Fmax,
Fmed, and 30%SPR, respectively.
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Fig. 3 Estimated stock size and exploitation rate of
Tanakius kitaharai using an adaptive framework virtu-
al population analysis.
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Fig. 7 Annual changes in recruits per spawning biomass
(RPS).
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Table 5 Catch and yield of major species by towing targeted at TKRE, 49:527-532.

Tanakius kitaharai from September to October in 2014 and TP O2H. 2015, S EICBIT 32 E MO K ARE
2015 . _ U
Catch Yield Mg CE). »UERiEe R, 37:17-20.
Species t) (thousand yen) B O 20, =IREHE, AREE. 2016 FEFIIEIC
Tanakius kitaharai 5.7 3,336 BIFBVFFLIHLAEEHEA D 5K
Conger myriaster 0.4 299 Y. v RE, 38: 1-5.
Glossanodon semifasciatus 1.3 333 Pope JG. 1972. An investigation of the accuracy of virtual
Lophius litulon 33 943 ' )
Doederleinia berycoides 0.3 801 population analysis. ICNAF Res. Bull, 9: 65-74.
Eopsetta grigorjewi 0.9 309 HHE—. 1960. 7KW DPopulation Dynamics & i
gl];pogfig;soides pinetorum 82 ?g; e UEASE KRS, 28: 1-200.
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