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To estimate the spawning period the annual change of gonadosomatic index (GSI) were examined from January
2000 to December 2001. Fecundity, spawning frequency and egg diameter were measured by ocular observation.
Germ cell differentiation during gametogenesis, the reproductive cycle and the first sexual maturity of greenling
Hexagrammos otakii were observed under light microscopy from January to December, 2000. GSI began to
increase in August and reached the maximum in November when ovary was getting mature. The reproductive cycle
of H. otakii can be divided into five successive stages in females: early growing stage (July), late growing stage (July
to August), mature stage (September to October), ripe and spent stage (September to December), and recovery and
resting stage (December to June). Males showed four successive stages : growing (June to August), mature (August
to October), ripe and spent (September to December), and recovery and resting stage (December to May). According
to the frequency distributions of egg diameter in spawning season, H. otakii could be one of polycyclic species spawn-
ing 2 times or more during one spawning season. Number of total eggs and mature eggs in the absolute fecundity
were related to the standard length and body weight, respectively. Number of total eggs and mature eggs in relative
fecundity were also proportional to the standard length, but rather these numbers decreased with body weight. Per-
centages of first sexual maturity of females and males in greenling were over 50% from 19.1 to 21.1cm in length,
and 100% for fish over 25.1cm in length. Therefore, both sexes are ready to reproduce after one year old.
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Fig. 1. Monthly changes in the gonadosomatic index (GSI) of
Hexagrammos otakii from January 2000 to December, 2001. Verti-
cal bars represent standard error.
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Fig. 2. Water temperature, day length and frequency of gonadal phases in female and male H. orakii from January to December, 2000.
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Fig. 3. Photomicrographs of ovarian developmental phases of H.
otakii (A~H). A, Section of the ovarian Jobule in the early growing
stage, with oocytes in the chromatin-nucleolus and perinucleolus stages
in the cytoplasms. Scale bar=10 um; B, section of the ovarian lobules in
the late growing stage, with oocytes in the yolk vesicle stage in the cyto-
plasms. Scale bar=200 um; C, section of an ovarian lobule in the late
growing stage, with oocytes in the yolk vesicle stage in the cytoplasms.
Scale bar=100 pm; D, section of an ovarian lobule in the late growing
stage, with oocytes in yolk stages in the cytoplasms. Scale bar=200 pum;
E, section of lobule in the mature stage, with oocyte in the nucleus migra-
tory stage. Scale bar=400 um; F, section of a lobule in the ripe stage, with
ripe eggs containing homogenized yolk materials and oil globules in the
cytoplasm and well developed zona radiata. Scale bar=400 um; G, sec-
tion of the lobule in the spent stage, with residual follicles after ovulation.
Scale bar=200 um; H, section of the ovarian lobule in the recovery and
resting stage, with degenerating oocytes and residual immature oocytes.
Scale bar=100um. Abbreviation; DO, degenerating oocyte; HYM,
homogenized yolk materials; OCN, oocyte in the chromatin nucleolus
stage; OG, oil globule; ONM, oocyte in the migratory nucleus; OPN,
oocyte in the perinucleolus stage; OY, oocyte in the yolk syage; OYV,
oocyte in the yolk vesicle stage; PN, perinucleolus; PYG, primary yolk
granule; RE residual follicle; RO, residual immature oocyte; SYG, sec-
ondary yolk granule; TYG, tertiary yolk granule; ZR, zona radiata.
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Fig. 4. Photomicrographs of testicular developmental phases of H.
otakii (A~F). A, Section of the testicular lobules in the growing
stage; B, section of the testicular lobules in the growing stage, with
numerous small spermatogonia and messenchymal tissue along the
germinal epithelium of testicular lobules; C, section of the lobules
in the mature stage, with the cyst composed of spermatogonia, sper-
matocytes, spermatid and spermatozoa in the testicular lobules; D,
section of the lobules in the ripe stage. E, section of the testicular
lobule in the spent stage; F, section of the testicular lobules in the
recovery and resting stage, with withering and undischarged sper-
matozoa existing in the lumen of the lobules. Abbreviation; CYC,
cyst cell; ISC, interstitial cell; SC, spermatocyte; SG, spermatogo-
nium; ST, spermatid; SZ, spermatozoon; USZ, undischarged spermato-
zoon. Scale bars=30 pm.
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Fig. 5. Frequency distribution of egg diameter of H. otakii. GSI=
gonadosomatic index.
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Table 1. Composition of absolute and relative fecundities with standard length in female Hexagrammos otakii

Standard length (cm) Absolute fecundity Relative fecundity (per cm)
(YCG) Total eggs Mature eggs Total eggs Mature eggs
3,522~11,143 2,049~3,126 227~599 125~178
15.0~20.0(I)
6,578 2,613 377 153
7,151~18,418 2,445~8,413 339~881 119~416
20.1~22.0(I)
13,221 4483 622 212
9,394~32,274 730~9,096 412~1,422 31~382
22.1~24.0
20,680 4,981 900 217
11,338~38,630 1,468~11,514 457~1,558 58~450
24.1~26.0(11I) .
21,714 5,627 866 224
17,286~69,808 7,050~14,891 643~2,289 269~449
26.1~34.01V)
37,956 8,865 1,296 307

*YCG means year class group. I, 1-Year; II, 2-Years; III, 3-Years; IV, 4-Years.
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Table 2. Composition of absolute and relative fecundities with body weight in female H. otakii

A FYE 21.1~23.0 cmAc}. LA L] A9 EFEAF 17.0cm

Absolute fecundity

Relative fecundity (per g)

Body weight (g)
Total eggs Mature eggs Total eggs Mature eggs
3,522~18,418 2,049~8,413 39~101 14~56
90~200
11,108 4,105 68 26
9,394~28,471 2,344~5,853 42~116 10~28
201~250
18,237 4,205 78 18
11,338~32,274 730~9,096 42~122 3~31
251~300
21,199 5,121 77 19
12,501~38,630 2,940~11,514 36~119 9~33
301~350
23,982 6,718 74 20
15,024~69,808 1,468~14,891 41~99 4~20
351~840
32,696 7,296 65 16
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Table 3. The standard length at first sexual maturity of H. otakii

Standard length Female Male
(cm) Number Mature (%) Number Mature (%)
13.1~15.0 3 - 3 -
15.1~17.0 7 29 5 20
17.1~19.0 15 47 7 43
19.1~21.0 14 64 18 78
21.1~23.0 29 72 21 86
23.1~25.0 14 86 10 90
25.1~27.0 11 100 1 100
27.1~29.0 1 100 3 100
29.1~31.0 1 100 1 100
31.1~33.0 1 100 - -
33.1~35.0 1 100 - -
Total 97 79
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