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Estimation of Maturation in Wild and Captive Ocean Sunfish Mola mola

Toshiyuki NAKATSUBO', Masahiro Kawacur?, Nobuhiro Mano® and Hitomi Hirose?

Abstract: We investigated gonad maturation in 180 captive Mola mola and 148 wild Mola mola. We
compared the Gonad Somatic Index (GSI) based on body weight and the Gonad Index (KG) based
on body length, and found a strong relationship between the two. Since it is difficult to measure the
body weight of large ocean sunfish in the wild, KG is more useful for estimating maturity than GSI.
This study also revealed that both GSI and KG are higher in captive specimens than in wild ones
suggesting that gonad maturation of mola in captivity is faster than for mola in the wild.
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Table 1. Alist of ocean sunfish used in this study

Location Collecting date Number of fish Captive term  Total length Body weight
Female male Total (days) (cm) (kg)
Captive specimens *!
Chiba
Kamogawa Dec. 24,1981 — May 18, 2005 63 42 105 7 — 2993*3 42 — 187 4— 325
Iwai May 14, 1994 — May 21, 2002 15 15 30 7— 560 56 — 143 9— 155
Chikura Nov. 03,1993 — Nov. 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
Katsuura Mar. 14, 1993 1 0 1 37 51 8
Wild specimens *?
Chiba
Kamogawa Nov. 18,1993 — Aug. 10, 2006 44 19 63 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 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
Hota Jan. 10, 2006 1 1 1 42 4
Tomiura Oct. 30, 2005 1 1 1 41 4
Kanagawa
Sajima Apr. 11, 2005 — Oct. 31, 2006 54 46 100 0 25-191 1- 305
Total Dec. 24,1981 — Oct. 31,2006 196 132 328 0 — 2993 25— 272 1 - 2300

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

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

*3 Min - Max.

GSIBLUKGDEH

TL & BW OB % #5f L 72, GSIB L OKG %
KA L YR, FHE M E KRB O TR DOEEIZD
WTRRET L 72,

GSI = GW / BW %100

KG = GW / TL? x 10000

TL & BW O#ERS

KG @ﬁxﬂ M % 2 T% 72 O T T & Lf
P HE RIS
f:r’f‘*%i’ Flg 1 ~TTO TL75‘ 200 cm (23 72 7 W BEER
TL 2: BW FEHTEEV‘*EE%%)‘E@\
TRTZIENTET,

ﬁ? fi BW = 3.00x107° - TL* (R? = 0.959)

\\\\\\\ i BW = 7.64x107° - TL*® (R? = 0.987)

L#L, TL 200 cm % @3 KIROMETIE, BW H38#4
ML, ZOAMEIEBW = 343x10° 8 - TL (R? =
0.979) TREMNT,

&J%ﬂ, Z OAHBI I IR

KGDE XN DIRET
KWFFe TR L 72~ > K GSIIZ0.005~0.677
(n = 319), KG1%0.036~3.975 (n = 326) TdH > 7,

MFr—22H3TA34RD~Y VK722 T, KG &
GSI & DFHP % Meat L 7245 R % Fig. 2 128§ FEIZ
GSI 230.27 % F TOMIRMTIL, FfF O F 8L ME i
#MbH9, GSI & KGOM TMWHBEAED SR, Z
DOMBIZRADHEY TH o7,

fE - KG = 515%GSI (R? = 0.969)

Kikfa 1 KG = 6.06xGSI (R? = 0.834)

ﬁ?’é‘f& ERRBDETEIRFZED LEER

Li2A3 % GSIB L O KG OBRE TN, MEHER)
c:f?f.‘sﬁl EFHRIZOWTIE L 745K % Fig. 31K
T SIFEORMEEZMbHTTL 75 cm Pl b2 7% 5 L lifg
Be b2 ERTAEmDFEED SN, fEADOHEE

VB WVEE RTEICH 720 2B, FHFEOHE
B LM AZ-TLE OAHBIZ IR DE D TH o
720

fAE M 0 (HE)GSI = 1.60x 1076 TL? (R? = 0.637)

KG = 2.40x10~ 8- TL*" (R? = 0.740)

() GSI = 2.04x 105 TL?% (R? = 0.487)

KG = 949x10"7-TL?% (R? = 0.624)

FKpkfa o (HE)GSI = 1.62x 107 ¢ TL*?* (R? = 0.668)
KG = 855x10 °-TLY (R? = 0.570)

(M) GSI = 1.53% 107 % TL2# (R? = 0.689)

KG = 2.64x10%- TL?¥ (R? = 0.667)



~ ¥R O AT 261

DIEFEDRED, B L UOEINBZ RN T8 H 5 (1

¥z = % 19810 LA L, <> K OWSIZHT 2 HRIEZ

L<, K15 mOlEd 3EMEMU EDINEFfo Tz

AN EAREOMITICE, AR LI ZENS, FNULEOHEENTLESbNL TN
IATEhOEREE, IRVERL HERSEIEISC & A AR DHTH 5 (Schmidt 1921; Martin and Drewry 1978;

2500

2000

1500

1000

500

2500

Body weight (kg)
()

2000

1500

1000

500

o

male

female

o male

. female /

50 100 150 200 250 300

Total length (cm)

Fig. 1. Relationship between total length and body weight of the ocean sunfish Mola mola. A: Captive specimens kept for
a week to 2993 days in the Kamogawa Sea World, B: Wild specimens. Dashed line represents the regression for the large
female over 2 meters in total length.
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Fig. 2. Relationship between GSI and KG of ocean sunfish Mola mola. A: Captive specimens Kept for a week to 2993 days

in the Kamogawa Sea World, B: Wild specimens.
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Fig. 3. Relationships between total length and GSI (A: male, B: female) and KG (C: male, D: female) of ocean sunfish Mola
mola. (O) Captive specimens, (®) Wild specimens. Solid and dashed line represents the regression for the captive and

wild specimens, respectively.
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