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Maturation, reproductive cycle, and characteristics of spawning season of saffron
cod, Eleginus gracilis (Tilesius) in waters of Hokkaido, Japan

Are-Lang CHAN™', Hideo YOSHIDA** and Yasunori SAKURAI™*’

The histological reproducibility of saffron cod, Eleginus gracilis, examined in the waters eastern coast of Hokkaido Japan, by
examining histological sections and another materials of samples that collected September 1983 to December 1986.

In the process of histological examination, maturity was divided into eight grades from chromatin-nucleolus stage (1) to
spent stage (VII) in ovaries, and from multiplication stage ( I ) to spent stage (VI) in testis. Especially in ovaries, during the
course of ovarian maturation, a portion of the oocytes became isolated from immature oocytes at the yolk vesicle stage (11) and
gradually developed into a group of yolky oocytes. When these oocytes reached the migratory stage (V) they began to change
into transparent mature eggs. Since these form of maturation, we defined them as typical “group-synchronous oocyte
development”  type.

Also, saffron cod was estimated to spawn within a very short term in January intensively, because almost all females reached
spent stage (V) from ripe stage (VI) in this period.

From the relationship between body length and fecundity, G. Eleginus was suggested higher production type in southern

waters, and lower production type in northern waters.
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Fig.1 Locations of sampling areas of Hokkaido. Stripes indicate sampling area
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Fig.2 Photomicrographs obtained from sections of saffron cod.

: Oocytes at the chromatin-nucleolus stage and oocyte at the early perinucleolus stage. 400 X
* Oocytes at the late perinucleolus stage. 200 X
 Oocytes at the yolk vesicle stage. 100X

: Yolk vesicle (y.v.) dyed by PAS preparation. 400X
* Oocyte at the primary yolk stage. 200X

* Oocyte at the secondary yolk stage. 100X

* Oocyte at the tertiary yolk stage. 40X

: Oocyte at the migratory nucleus stage. 200 X

* Oocyte at the pre-maturation stage. 40X

 Oocyte at the ripe stage. 40X

© Atretic oocyte. 200X

: Immature oocytes and empty follicles. 40X
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Table 1 The change of the oogenetic stage composion in female saffron cod.

(*): Post-spawned individual, (**): Appearance of follicles, PN: perinucleolus stage, YV: yolk vesicle stage, 1Y: primary yolk
stage, 2Y: secondary yolk stage, 3Y: tertiary yolk stage, MN: migratory nucleus stage

Date Locality Body GSI  Number of Maturity Percentage of oocytes at each stage
length oocytes
(mm) examined PN YV 1Y 2Y 3Y MN
22, Apr., 1985 Odaito 288(x) 1.16 I 100.0
22, Apr., 1985 Odaito 214 0.54 I 100.0
31, May, 1985 0daito 362(x) 1.23 I 100.0
1, Aug. , 1985 Onnemoto 325(x) 1.59 284 I 68.0 32.0
3, Aug. , 1985 Nemuro 266 0.47 I 100.0
5, Sep., 1985 Off Ochiishi 274 1.23 292 o 74.0 26.0
5,Sep., 1985 OFf Ochiishi 342(x) 1.80 389 I 85.0 0.5 445
1,0ct., 1984 Off Ochiishi 318 2.41 272 il 60.7 1.1 38.2
26,0ct., 1983 Off Oohune 312 2.40 299 Jiig 69. 6 30.4
29, 0ct., 1984 Odaito 273 3.96 314 m 70.4 29.6
27, Nov. , 1984 Odaito 249 6.65 157 v 70.1 29.9
27, Nov., 1984 Odaito 302 8.02 145 v b8.6 41.4
25,Dec., 1984  Shibetsu 303 16.70 111 v 60. 4 39.6
11, Jan., 1985 Akkeshi 307 18.46 153 \' 54,2 45.8
11, Jan., 1985 Odaito 280 20. 09 Vi
11, Jan_, 1985 Odaito 301 6. 30 i 100.0
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Fig.3 Changes of frequency distribution of egg diameter through ovary development.
(*): Dotted lines represent the distribution of imaginary immature eggs less than 200p in diameter.
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Fig.4 Relationship between GSI and maturity of
female saffron cod.
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Fig.5 Photomicrographs obtained from sections of saffron cod

: Primary spermatogonium (SG I ) stage, 400 X

* Secondary spermatogonium (SGII) stage, 400 X ,spermatocyte (SC)

: Secondary spermatocyte (ST) 400 X

: Prespawning stage in mature testis with vas deference filled with spermatozoa (S), 400X

: Spawning stage in mature testis with vas deference, 200 X

: Postspawning stage in mature testis with the vas deference almost completely devoid of spermatozoa, 200 X
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Table 2 The change of the spermatic stage composition in male saffron cod.
(+): Post-spawned individual

Body GSI Maturity Primary Secondary  Spermatocyte Spermatid Spermatozoa
Date length spermatogonium spermatogonium
(mm)

31, May, 1985 249 0.4 1 + +
5.Sep.. 1985 266 0.5 I + ++
19, Sep.. 1985 241 0.7 I + ++ +
5, Sep., 1985 275 2.8 I + + +
23, 0ct. , 1985 300 5.3 I + + ++ +
29, Oct. , 1984 279 12.7 il + + + +
29, Oct., 1984 308 17.4 il + + ++ +
29, Oct., 1984 295 17.9 v + + + +
27, Nov, . 1984 280 1.4 \Y + + +
25.Dec., 1984 217 11.8 \' + +
11, Jan., 1985 298 10.4 v + ++
11, Jan. , 1985 274 5.5 v + +
11, Jan., 1985 285 1.1 VI + +
11, Mar., 1985 294 0.6 Vi + +)
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Fig. 6 Relationship between GSI and maturity of male saffron cod.
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IV. p#d% 8 (late maturation stage)
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Table 3 Comparison of GSI value among geographical groups through gonad developmental season.
*N; Notsuke, A; Akkeshi, C; coastal areca from Ohtsu to Nemuro, O; offshore area from Ohtsu to Nemuro

Period Sex Regionx  No. of Mean S.D. d.f. t-test
fish
M N 35 16. 14 2.80 0.077
1984 A 35 16. 45 2.87 68 0. 50<P
Oct. 29 F N 67 3.97 Q.69 0. 161
A 57 3. 80 0. 80 122 0. 50<P
L} N 21 13.12 2.12 0. 947
1984 A 6 15.74. 1.78 25 0. 20<P<0. 40
Nov. 27 F N 47 9.13 1.16 0.132
A 6 9.33 0.98 51 0. 50<P
N N 13 13.21 1.94 0.894
1984 A 9 15.76 2.09 20 0. 20<P<0. 40
Dec. 25 F N 21 15.45 2.04 0. _235
A 10 16. 08 1.74 29 0. 50<P
N C 70 16.19 2.70 0.951
1984 0 17 11.97 2.97 85 0. 20<P<0. 40
Oct. 25-29 F C 21 3.89 0.74 0.508
0 10 3.00 1.59 17 0. 50<P
M c 27 13.86 2.15 0. 058
1984 0 46 14.02 1.72 71 0. 50<P
Nov. 26-27 F C 53 9.20 1.10 0.817
0 54 7.70 1.47 105 0. 50<P
M C 13 12.32 1.67 1.047
1984 0 23 14.96 1.89 34 0. 20<P<0. 40
Dec. 4-9 F C 57 11.39 1.20 0.2Mm
0 22 11.95 1.68 7 0. 50<p
N C 22 14.25 2.28 0.342
1984 0 35 2.23 2.23 55 0. 50<P
Dec. 21-25 F C 31 1.90 1.90 0,926
0 59 2.04 2.04 88 0. 20<P<0. 40
GS I ) Maturity
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Fig.7 Seasonal changes of GSI and maturity of female saffron cod in the eastern coast of Hokkaido.

@: immature fish, O: post-spawned fish
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Table 4 Calculated fecundity by body length of saffron cod based on the relation between fecundity and body length.

Body length Fecundity Calculated

(mm) mean min. max. (n) fecundity
250-259 95, 422 83, 216 107, 667 2 67, 450
260-269 77, 045 65, 658 87,426 3) 78, 278
270-279 89, 309 61, 601 130, 720 (6) 90, 335
280-289 100, 327 89, 100 126, 676 4) 103, 708
290-299 134, 441 110, 396 147,794 (4) 118, 485
300-309 143, 986 109, 950 178, 190 9 134, 758
310-319 169, 410 134, 691 247, 851 9) 152, 620
320-329 192, 757 124, 346 242,872 (14) 172,167
330-339 198, 987 138, 273 245, 267 (12) 193, 500
340-349 214, 432 189, 679 257,713 3 216, 718
350-359 253, 483 216, 590 293, 982 (5) 241,927
360-369 315, 216 296, 025 334, 406 2 269, 231
370-379 265, 271 (1M 298, 741
380-389 0 330, 567
390-399 374, 535 358, 215 390, 854 v 364, 823
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