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Spawning Period of Ocean Sunfish Mola mola in Waters
of the Eastern Kanto Region, Japan

Toshiyuki NakatsuBo!, Masahiro Kawacur?, Nobuhiro Mano? and Hitomi Hirose?

Abstract: The spawning period of ocean sunfish Mola mola was estimated using changes in
gonad index (GI) and histological observations of gonads. GI was calculated for 183 ocean sunfish,
captured from 1981 to 2006 in the waters off eastern Japan’s Kanto region. GI maximum value
occurred in August for both sexes of wild specimens. Gonads of 9 female specimens (total length
185—-272 cm) and 4 male specimens (168 —190 cm) were examined histologically. Oocytes in
the ovaries revealed four distinct maturational stages. Based on the seasonal changes of GI and
the gonad maturational phases, the spawning period for ocean sunfish is estimated to occur
from August to October. The discovery of asynchronous oocyte development in the ovaries also

suggests that ocean sunfish are multiple spawners.
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Table 1. A list of ocean sunfish Mola mola used in this study

Location Collecting date Number of fish Captive term  Total length  Body weight
Female male Total (days) (cm) (kg)
Wild specimens *!
Chiba
Kamogawa Nov. 18,1993 — Dec. 18, 2006 46 21 67 0- 6%  36-272 2 — 2300
Iwai May 14, 1994 — May 22, 2001 3 3 6 0— 6 62 — 100 11 - 50
Hasama May 25, 1995 — Jun. 26, 1995 5 0 5 2— 3 83 — 88 26 — 32
Chikura Oct. 24,1997 — Nov. 12, 1997 1 1 2 1- 5 76 — 77 23— 25
Wada Dec. 27,1992 — Apr. 29, 1995 1 1 2 3- 6 45 — 78 5- 27
Okitsu Jun. 04, 2006 0 1 1 2 41 3
Tomiura Oct. 30, 2005 1 0 1 1 41 4
Hota Jan. 10, 2006 0 1 1 1 42 4
Kanagawa
Sajima Apr. 11, 2005 — Oct. 31, 2006 54 44 98 0 25— 191 1-— 305
Captive specimens™?
Chiba
Kamogawa Dec. 24,1981 — Dec. 24, 2006 63 45 108 7 — 2993 42 — 187 4 — 325
Iwai May 14, 1994 — May 21, 2002 15 15 30 7 — 560 56 — 143 9 — 155
Chikura Nov. 03, 1993 — Now. 12, 1997 4 2 6 12 — 1556 69 — 194 17 — 497
Hasama May 06, 1995 — Jun. 27, 1995 2 1 3 8- 24 78 — 96 23— 39
Koyatsu May 27, 1993 — May 23, 1994 2 1 3 77 — 137 76 — 95 26 — 57
OKkitsu Mar. 14, 1993 1 0 1 37 51 8
Total Dec. 24,1981 — Dec. 24,2006 198 136 334 0 — 2993 25 — 272 1 - 2300

*1 Including the captive fish kept for under a week in the Kamogawa Sea World.

*2 Kept more than a week in the Kamogawa Sea World, Chiba, Japan.

*3 Min - Max.
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Fig. 1. Monthly changes in the total length of wild and captive ocean sunfish Mola mola. A: Wild
females, B: Wild males, C: Captive females, D: Captive males.
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Fig. 2. Monthly changes in the Gonad index (GI) of wild and captive ocean sunfish Mola mola. A: Wild
females, B: Wild males, C: Captive females, D: Captive males. Solid circle indicates mean of the month.
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Fig. 3. Histological observations of oocyte and ovary in ocean sunfish Mola mola. A: Perinucleolus

stage, B: Yolk vesicle stage, C: Yolk globule stage, D: Migratory nucleus stage, E: Ovary of migratory
nucleus phase. Bar scales = 200 /m in A— D, and 500 #m in E.

Vot F'i
Fig. 4. Histological observations of testes in ocean sunfish Mola mola. A: May (TL 169 cm), B: June
(TL 174 cm), C: August (TL 190 cm), D: December (TL 168 cm), E: Sperm collected from testis of
same specimen as C. Scale bars=100¢m in A—D, and 20zm in E.
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Table 2. Changes in gonad index (GI) and maturity phase
of ovary of large female ocean sunfish Mola mola

Collecting TL BW Gl Maturity
date (cm) (kg phase

May May 12,2004 220 510 0.695 PN
May 25,2006 191 305 0.515 YG

Month

Aug. Aug. 16,1996 210 3.220 MN
Aug. 16,1996 272 2,300 3.975 YG
Aug. 19,1996 243 1.505 MN

Oct.  Oct. 25,2005 241 960 1.136 YG
Oct. 30,2005 218 600 0.898 YG

Nov. Nov. 14,2006 235 800 0.867 PN

Dec. Dec.08,2006 185 320 0.783 PN

PN: Perinucleolus stage, YG: Yolk globule stage, MN: Migratory
nucleus stage.
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