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Maturation of fat greenling Hexagrammos otakii females in Kikonai Bay, Hokkaido

TAKESHI SEKIGAWA 2 Toyoml TAKAHASHI, *
TETSUYA TAKATSU AND YASUNORI SAKURAI

Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, Japan

To clarify the maturation process of female fat greenling Hexagrammos otakii, histological observations were
carried out on the ovaries of samples collected in Kikonai Bay, southern Hokkaido, from June 1999 to May 2000.
The maturation process within the size range examined (170-460 mm in standard length) was divided into 6
phases: immature (recovery), oil droplet, yolk formation, maturation, spawning, and spent. Based on changes of
the development stage and diameter of oocytes, the development form of fat greenling was thought to belong to
the “group-synchronous oocyte development” type. The spawning season in this region was assumed to occur
from November to January, with a peak occurring between mid-November and late December.
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Fig. 1. Photomicrographs of sections from the ovaries of Hexagrammos otakii. (A) Oocyte at the chromatin nucleolus stage. Scale
bar=20 um. (B) Oocyte at the peri-nucleolus stage. Scale bar =50 ym. (C) Oocyte at the yolk vesicle stage. YV; yolk vesicle.
Scale bar =100 um. (D) Oocyte at the oil droplet stage. OD; oil droplet. Scale bar =200 um. (E) Oocyte at the early yolk stage.
Scale bar=200 um. (F) Oocyte at the late yolk stage. Scale bar =500 um. (G) Oocyte at the migratory nucleus stage. N;
nucleus. Scale bar =500 um. (H) Oocyte at the maturation stage. Scale bar =500 um. (I) Ripe egg. OD; oil droplet. Scale bar =
500 um. (J) Atretic oocyte at final maturation phase. AO:; atretic oocyte. Scale bar =200 um. (K) Postovulatory follicle in the o-

vary. Scale bar =500 um.
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Table 1. Gonadosomatic index (GSI) at each maturity 1C) : BEEEA 60-210 um 2 7% A & M Ha'E 7+ 1 SR B
phase of female Hexagrammos olakii collected from . " , T NN
Tune 1999 to May 2000 HHIRT L, CNEREONT P F ) /-T A R
BTk A 295, PASKIGICEEERd 2 LT

Number GSI _ .
Maturity phase ~of fish ‘ B RERRC o, 7o, DRHEN & AR Ot
examined Mean=SD Range E, TR O ML A, BRI (Fig.
Immature (recovery) (1) 44 0.40+0.16 0.15- 0.83 D) : BRFEAS 200-370 um 275 5 &, HER 25K B
glllirfoplet t('ID (11D jz Ei)igig E'Zié— gi: Jﬁh CHIER L, MERBRAE MR A, BT IR
[0} ormation . =07 00— o. " N N

Maturation (IV) 21 753+2.28 2.13-13.72 5o JNEGKEIN (Fig. 1E) : JREEA? 320-510um < 51
Spawning (V) 49 13484356 3.73-20.95 C75% Ly AN FY D ACESS B INERL A IR
Spent (V) 22 1.06+0.95 0.36- 4.48 B LmERBORMICALND X DIk A, IEBRITKRE
AL, A TINERE & - CHR A 3 S

Table 2. Summary of the stage composition in oocytes of female Hexagrammos otakii.+indicates ripe eggs, atretic oocytes, or
postovulatory follicles were present

Standard Maturity Number of Percentage of oocytes at each stage**
Date length  GSI ¥ oocytes —
(mm) phase®™ o omined PN YV OD EY LY MN M RE A0 PF

9 June 1999 318 0.67 1 243 94.7 5.3

9 June 346 0.43 I 230 92.2 7.8
12 July 282 0.50 I 110 90.0 10.0

9 June 306 0.37 1 242 744 25.6
30 Aug. 375 0.75 I 191 78.0 15.2 6.8
30 Sep. 279 0.48 1I 199 729 146 12.6
30 Sep. 297 0.79 II 129 63.6 202 16.3
30 Sep. 338 0.72 11 137 65.0 8.8 26.3
13 Sep. 345 0.84 II 117 43.6 239 325
30 Sep. 326 0.84 111 124 45.2 194 13.7 218
15 Oct. 260 1.04 111 91 473 16,5 11.0 253
15 Oct. 348 1.11 111 122 45.1 22.1 5.7 271

2 Nov. 378 3.36 IIT 114 39.5 26 184 228 16.7

2 Nov. 313 2.43 I 56 268 7.1 16.1  25.0 25.0
29 Oct. 265 6.15 v 88 34.1 1.1 159 14.8 205 13.6

2 Nov. 343 8.59 v 224 32.1 17.9 10.7 214 2.7 15.2
15 Nov. 236 7.58 v 150 44.7 12.7 19.2 6.7 0.7 16.0

2 Nov. 312 8.22 v 45 22.2 6.7 4.4 42.2 6.7 17.8

2 Nov. 387 10.60 v 91 40.7 6.6 11.0 143 7.7 19.8

2 Nov. 266 15.93 \% 141 40.4 5.7 11.3 18.4 5.0 19.1 + +
15 Nov. 419 13.54 \Y 158 55.7 95 203 14.6 + + +
25 Nov. 248 10.38 % 32 34.4 6.3 6.3 53.1 + + +
18 Jan. 2000 316 0.48 VI 283 100 + +
19 Feb. 290 0.39 VI 271 100 + +
18 May 384 0.45 VI 205 771 229 + +

* Numerals as in Table 1.
** PN: peri-nucleolus stage, YV: yolk vesicle stage, OD: oil droplet stage, EY: early yolk stage, LY: late yolk stage, MN: migratory nucleus stage,
M: maturation stage, RE: ripe egg, AO: atretic oocyte, PF: postovulatory follicle.
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Fig. 2. Size distributions for oocytes larger than 0.20
mm at each maturity phase from the immature (or
recovery) phase to the spent phase. Maturity phase I:
immature (recovery); II: oil droplet; III: yolk forma-
tion; IV: maturation; V: spawning; VI: spent. Striped
areas indicate atretic oocytes.
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Table 3. Frequency occurrence of each maturity phase in oocytes of female Hexagrammos otakii
Date ﬁiugg%i gid Maturity phase* (%)
1 11 111 v \% VI

7 June 1999 1 100

9 June 8 100
10 June 3 100
12 July 8 37.5 62.5
28 July 11 36.4 63.6

9 Aug. 11 18.2 81.8
30 Aug. 5 100
13 Sep. 6 66.7 33.3
30 Sep. 8 37.5 62.5
15 Oct. 4 100
29 Oct. 1 100

2 Nov. 18 11.1 22.2 66.7
10 Nov. 5 80.0 20.0
11 Nov. 2 100
15 Nov. 10 30.0 70.0
25 Nov. 15 26.7 73.3

10 Dec. 7 28.6 71.4
22 Dec. 12 8.3 8.3 75.0 8.3
18 Jan. 2000 20 20.0 80.0
19 Feb. 5 20.0 80.0
24 Apr. 100

18 May 15 100

* 1: immature (recovery) phase, II: oil droplet phase, III: yolk formation phase, IV: maturation phase, V: spawning phase, VI: spent phase.
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