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Population characteristics of devil stinger /nimicus japonicus in Osaka Bay and the Kii Channel,

eastern Seto Inland Sea off Hyogo Prefecture, Japan

Shigeaki GORIE"

The present study examined population characteristics of devil stinger in Osaka Bay and the Kii Channel off
Hyogo Prefecture, Japan. Monthly change in the occurrence of the opaque zone in the outer edge of transverse
otolith sections showed that the opaque zone was deposited once a year, indicating that the otolith is valid for age
determination. The oldest specimens were age-19 in both sexes. Von Bertalanffy’s growth formulae and TL-BW
relationship were estimated as follows: Male, L, = 252(1—e %44+ 097): Female, L,= 287(1—e 0440+ 0.39)). and B =
1.13-107°TL*1%, where Lt, total length (mm) at age 7; 1, chronological age; BW, body weight (g); 7L, total length
(mm). Spawning period ranged from June to August (peak period in July). Fishery recruitment and first maturation
occurred at age-1 and 2, respectively, in both sexes. Sex ratio was biased to female from > 240 mm TL class, but
natal sex ratio was 1:1. For efficient fishery management, in addition to mass release of hatchery-reared juveniles

(TL 50 mm); the release of smaller fish (< TL 200 mm), larger fish (> TL 240 mm) and/or females from May to

July for the pre-spawning period are possible options.
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Fig. 1 Sampling locations of devil stinger in Awaji Island,
Hyogo Prefecture, Japan. Locations of Kariya, Yura-cho, and
Nandan Fisheries Cooperative Associations are indicated by
closed circles. The release site of marked juvenile devil
stinger is shown by an open star.
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Table 1 Criteria to determine the gonadal maturity of devil stinger based on the gross morphology of the gonad

Maturity

Male Female
scale
Immature, small and firm tissue Immature, small and firm tissue, individual oocytes
Immature not visible with the naked eye
) Testis development in progress Ovary development in progress, individual oocytes
Maturing visible, transparent eggs are found
Spermiation, spermis found in the spermduct, a Ovulation, matured eggs are found in the ovary and
Spawning small amount of seminal fluid may hardly be released  oviducts, eggs flow outside by pressure on the
by pressure on the abdomen abdomen
Spent- Spent Spent
recovery
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Fig. 2 Transverse section of sagittal otoliths (0.3 mm thick). a:
hatchery-reared mark-released devil stinger (age-2). A-D indi-
cate observation points where otolith margin is regarded as 1)
translucent, 2) indeterminate, and 3) opaque. b: transverse section
of a sagittal otolith inferred as age-12. Yellow thick arrows indi-
cate otolith annuli (opaque zone).
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Fig. 3 Length frequency distribution of devil stinger in Osaka
Bay and the Kii Channel caught by the small trawl and gill
net fisheries from 2008 to 2013. xn: sample size.
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Fig. 4 Monthly change in the mean opaque zone score of the
transverse section of sagittal otolith of devil stinger from age-

0 to 5 caught in Osaka Bay and the Kii Channel from 2008 to
2012. Vertical bars show standard deviation.
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Fig. 5 Von Bertalanffy's growth formulae of devil stinger
caught in Osaka Bay and the Kii Channel from 2008 to 2012.
Closed circle: wild specimen; open circle: hatchery-reared
mark-released specimen. L total length at #; #: chronological
age.
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Fig. 6 Monthly change in the mean gonadosomatic index
(GSI) of devil stinger caught in Osaka Bay and the Kii Chan-
nel from 2008 to 2012. Vertical bars show standard deviation.
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Fig. 7 Frequency of maturity scale from May to August in different total length classes and age of devil stinger caught in Osaka Bay
and the Kii Channel from 2008 to 2012. Above, male; below, female. Sample size is given for each size class and age.
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Fig. 8 Sex ratio of devil stinger in different total length classes
caught in Osaka Bay and the Kii Channel from 2008 to 2012.
Sample size is given for each size class.
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Fig. 9 Total length (7L, mm)-body weight (BW, g) relation-
ship of devil stinger caught in Osaka Bay and the Kii Channel
from 2008 to 2012.
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Table 2 Age and total length (mm) of devil stinger estimated by von Bertalanffy's growth formulae

in Osaka Bay and the Kii Channel

Age 1 2 3 4 5 6 7 8 9 10
Male 167 197 217 230 238 243 246 248 250 251
Female 161 206 235 254 266 273 278 281 283 285
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(X, MEREE S 19 Th o7z, BERIL, HETIL L =252(1-e 040+ 090) e T [, = 287(1—¢ 0440 +035))
ER-FEBEMRNIT B =1.13-10°TL° LHEE SNz (Lot HO2E (mm) |« BEER, BW: KE (g) |
TL: &k (mm)), EEINHIZ 6~8 A, BHIX7ALEX ON-, BEMAERIIMREL b 1 5%, £
IR /NEIE, HEIZ4E2R 160~180 mm, M 180~200mm TH v, HEMEE b 2 0 HEIICbD 5 L #HEE
Shic, MEORRIIHEZ ER2 729, MHIZEE 240 mm B2 SR - 7228, FEEHBBIOMERIT 1 : 1
RO BREERSFRE UC, BUROMEE BN 2 TER 200 mm UL F OR#, F 7= FEINHRT (5~7
H) wcix, 8 240mm B EH L ISR RET D Z EREE LW EE X b,
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Appendix 1 Population characteristics of devil stinger in Osaka Bay and the Kii Channel, off Hyogo Prefecture

Growth formulae

TL-BW relationship

Sexratio
Spawning period

Fishery recruitment

First maturation
Life span

Natural mortality coefficient (M)

~0.44(;+0.97) —0‘44(,+o_35))

Male: L,=252(1-e ) Female: [,=287(1-¢

BW =1.13-10"1L>"

1:1

From June to August (peak period in July)
Age-1 (both sexes)

Age-2 (both sexes)

At least 19 years

M=0.125

L, totallength at ¢; ¢, chronological age; BW, body weight (g); 7L, total length (mm).

Appendix 2 Sex ratio and number of fish at age by total length class of devil stinger in Osaka Bay and the Kii Channel, off Hyogo

Prefecture

Total length  Rate of
class (mm)  Male®

Male Female

Age-1 Age-2 Age-3 Age-4 Age-5 Age-6<

Age-1 Age-2 Age-3 Age-4 Age-5 Age-6<

-140 1.00 1 1
140-160" 0.59 5 12 17 1 10 11
160-180 0.52 15 52 2 69 28 37 65
180-200 0.56 34 111 13 2 160 44 78 5 128
200-220 0.55 17 43 44 7 1 5 117 7 70 21 2 100
220-240 0.52 12 36 16 8 25 97 35 43 14 94
240-260 0.45 1 10 5 11 44 71 17 35 19 7 84
260-280 0.29 2 1 1 15 19 1 13 15 6 10 45
280-300 0.24 - 4 2 1 2 14 19
300-320 0.00 1 1 5 7

320- 0.00 1 1

Age, chronological age; n , number of fish examined; a, from 140 mmand over to less than 160 mm; b, including age undetermined

specimens.

Appendix 3 Maturity rate from May to August examined by
the age of devil stinger in Osaka Bay and the Kii Channel, off
Hyogo Prefecture

Age Male n Female n
Age-1 ND NA 0.00 3
Age-2 0.58 43 0.09 54
Age-3 0.98 44 0.84 51
Age-4 0.89 9 0.97 33
Age-5 0.82 11 1.00 11

Age-6< 0.93 42 1.00 21

Age, chronological age; n, number of fish examined; ND, not
determined; NA, not available.
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