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Reexamination of the maturity rate of Ishikari stock of the sailfin sandfish Arctoscopus japonicus at the age of one

NoBorRU HOSHINO

Central Fisheries Research Institute, Yoichi, Hokkaido, 046-8555, Japan

The maturity rate of the Ishikari stock of the sandfish Arctoscopus japonicus is believed to be 100%. This study re-examined

the maturity rate of this stock of fish aged 1 year to determine whether any deviations from 100% maturity could be detected.

The mean values of body length of age-one fish were estimated for 2005—2008 year-classes by otolith back-calculation analysis

of fish that were sampled at the age of 2 years. The maturity rate of the 2006 year-class of age-one fish was estimated 64% in

females because of slower growth. These results indicate that maturity rates are not always close to 100%, particularly in

females, and that the possibility of lower rates should be considered carefully when evaluating the spawning biomass of this

stock.
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Fig. 1 Annual change in the catch of the Ishikari stock of
sandfish.
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* The data of isobath had been downloaded from
the website of Japan Oceanographic Data center.

Fig.2 Map showing the survey area of the Ishikari stock of
sandfish.
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Fig.3 Size at age distributions for the samples caught by
trawl surveys conducted in October 2010.
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Fig. 4 A transverse section of a sagittal otolith from a 2-year-
old female sandfish (190-mm body length, sampled
on October 21, 2010). Annual rings and focus are
indicated by arrowheads.
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Table 1 Sampling data for sandfish used in otolith analyses.

Sampling information

Number of individuals used in otolith analysis

Male Female
Year Month/days Depth(m) Vessele
o+ 1 2+ 3" o+ 1+ 2+ 3

8/20-24 196-253 Oyashio-maru 0 16 2 18 21

9/10-12 229-251 Oyashio-maru 0 29 12 41 0 4 3 48

2007 10/15 245-260 Hokuyo-maru 6 25 14 45 32 32 67 112
Commercial

11/14 230-250 . . 0 18 16 0 34 0 30 5 0 35 69
danish-seine

2008 3/3-4 224-231 Oyashio-maru 0 17 0 17 10 3 13 30

10/22-30 213-252  Oyashio-maru 0 10 34 44 22 41 72 116
Oyashio-maru

2009 10/23-28 200-255 1 131 15 7 154 1 59 21 10 91 245
Hokuyo-maru

2010 9/14-15 233-271 Hokuyo-maru 31 0 0 0 31 23 0 0 0 23 54

10/21 219-260 Hokuyo-maru 8 46 89 2 145 3 41 73 4 121 266

Total 46 292 182 9 529 29 201 178 24 432 961
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Fig.5 Seasonal change in the marginal growth pattern for
age-one sandfish.
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Fig. 6 Relationship between otolith radius and body length
for age-one sandfish.

FHAME X Y, Fig.6DBIRIZHS W T UM ZE DO IR ALK
TR S L MERE T L ICHETE Lz, B ZIE, 20074FERkEE
OHEIFFA DS, 3, U%T — X B0 B HEIRSS D 1%
WRE ARz B A i & C O FHIINE & B LELE TR T A,
FND2.5mm T HAUL, ZDEERD KO E OffR
S %, Fig.6lR LIz HARFHUE2 Smm D3~ To
REEHE LR 2 Z2 R e T 5 ER e B %2, /3
Vary 7 hOEBY =R L —FIT k) FDOIERST D
DA S WA YRR E LT 5, 2 E20074
HRREIE2 I f DT — Z E Oy DIRIE 24 0 K L, (KR4
RREENH10%DEE, R/MEENH10%EED3EO
MitEE RO D, U EZIEO TREELT, Iy
1,000[EIAT 9 Z & T, ZHGMEDHFEDFELEE ED
95% 7 — b A b7 v FMEFEXME RO,

WX VR D LI DT, 2RA0 URIHEE
REALRR O3 OFEFHIE 2 MR~ T (Fig. 7). R,
ZTNZENOHEMREENIERTOI0H FHE, Tbblsfal
U CHRAE SN B ORI 2 A Uiz, 2
EICHFICR LTV D, IREAA O E T T137~
145mm, MET148~158mmOD#iPH THEE S, MED 78
HEX W HEEREIIRE D o7, FEREEE Tl &, M
& HIZ20064 R EN TR /NS <, F O OFRLEERH]
DFET/NEV, 20064 EEZ OV TIE, 20074510 A il
Tlkfa & U CERE SNTAREAMAOREHE (BE)) &3
LS/NEWZ ENnD, T BMEOFERLRED H CIE R
FETOREENRL/NE ozt TE 5, 12,
FEARRE D LA URINFHEE R R OREME L, 1%k L L
THE SN EREMROREE () &bk s e,
BAERRRE, MEEE B, EMII0%AREEOZET NS VDI
L, FHN0%AEEMIZ, 250 RHEE IR R/ D
TR BNTNE L, ZOMEMITMCBEHE TH -7,

RO UENHA R OHEE S IE L REkO TR CHEE LT
FAERIE DO AT O W ST OIRER L O G & = D
B X & Fig 81279, HERE & © 2007484 FE D A& &
BRE L, TOMOERREIMED 2006 FLFENE T/ &
WRREETH B BN REIT o T,

AR —BAERMBROKETE 2002~2010FD10H Fa—
JUTRAR THLAE ST U D IR B R 1) i A3 2 T 1)
I\ZFigZnd, ZNHDOHAMRIZH LT, Y AT 4 v
7 BTN EMHEE S, KEITHT D R R OB HE RS
Bl Utoo HEME IR D RATE R e, WEAE A D AR
Rinaed TEEBLmm)IZxt L C, ZNEHRAD LB Y HEE
Sz,

:___J____ 1)

1+ e(22.5—0.19BL)

male



Male
180
170
£ * Ax
< 150 " i
g ¢ &
(] T %
2 140 * *
g * I* g*
o 130 * T Y
120 % 1
110 T T T |
2005 2006 2007 2008
Year-class

Fig.7

Body length (mm)

NGNS FRFRED 1 ik RFRA

Female
180
170 I >* -l' T
o B
T % L - *.
160 ? * §
* *
150 * % T %
140 1 |
*
130 %
120 T T T )
2005 2006 2007 2008
Year-class

Estimated statistics for body length (i.e., mean B.L., upper 10% B.L., and under 10% B.L.) at the age of

1 year for each year-class. Vertical bars represent 95% bootstrap confidence intervals around means. Stars
represent the statistics of body length sampled at the age of 1 year for each year class.
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Fig. 8 Estimated mean body length at the age of 0 for each year class. Vertical bars represent 95% bootstrap

confidence interval around the mean.
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Fig. 9 Relationship between body size and maturity rate
with fitted logistic curves.

=

AHFFETIX, NZANZTFFREC BT D 1S O IR TE
ERRGET 272012, ET g0 FAR L EREORR)
5, 2005~2008 LD ZENEN2HMITDONT, il
2B D (K EHL R 2 Back-calculation 12 X » THEE L 7=,

WIZ, ZOEREMRIZESE, UEAOBILRICLvELR
TR — BB R AR © ) IEIRFIZ 35 1) 2 iR EAR 2 HEE
L7,

—EIZ, HAPEDBack-calculationiZ 2 £ Vi EDOKE
JBIEZHEET DA, REIV/NIDICHEIND Z
ERDHY, FRx AN OFRRRLUGER DG S
TV % (Campana, 1990), AAFFETIL, HADOIEZREIZ &
O B KD D OEEHINZIRE T D /314 7 R & [k
L7, HABFmOmSREFNTsZ b L, F
7o, UEMKEORREZHET 272012, USKEORET
KAEOEN R ZRAHF O KD D Z & iR LT
(Fig.5), USMKEOEARDH» D BAR—KEBEREZE
7= (Fig7)., &b, BAR—KEREKREZ —20HAT
FTHT D LICL S TEL D RERERZRIRET 5729,
FABROWPEMZ & IZFig 7O BRI S < R E T
B L5 a5 %, FOMHERSAICESO T Lz
EEYHEROKREEL, 77— A RNT v TYEIZL 5T
KHHEE L7z, ZhbohEz vzl Lizky, Abf

Table 2 Estimated maturity rates at the age of 1 year for
each year class. Values in parentheses represent
95% confidence intervals.

Year-class Male Female
2005 0.986 (0.962-0.995) 0.893 (0.798-0.964)
2006 0.915 (0.855-0.963) 0.640 (0.511-0.760)
2007 0.980 (0.948-0.994) 0.899 (0.790-0.977)
2008 0.971 (0.952-0.984) 0.919 (0.866-0.963)
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Fig. 10 Change in mean body length of sandfish at the age
of 1 year sampled by trawl surveys in October.
Vertical bars represent standard deviation.
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