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AREBCRESN AT RYE
(Mola spp. A and B) OfZeeE & E{E

EEFILRRY - IS B - SOER—D - A

VR B RSB B EHAF7E R, T739-8528 I B AL Bt 1-4-4
2 HEURUEENIZET, T 164-8639 B G B X H51-15-1

BEE  200746H 7520084121 £ TOHAITMIZ BT 5~ > K7 @20 (Mola spp. Aand B) D
TOHRT (145Mfk), FEEZIE7mAE, g, WIERARE R EK, FEsEE XK
BUEG, FelEABUEMG, N2 M 2853 ek, R mE, DBBEUEGELH, bR
WOHRS NI ISEEONFI IR 25T, WEEWIC L2185, AZisdEE, fECLS
B ENHY, F-RHMEAE S EE (EE) RBRO MK & AT 5 W REMEDS
RIS NTe NI B A O N7k & BHIE Sz ik 2 B (, REVKICHRE S e
BEME QMER) ZIRE SN SRR 1E (14145) T, HBREIIRBKIBICHHFET 2D 0
LHEN S Tz,

F—TU— R REMEE SRR SEREE BRER v RYE

#EE

Yy RYBIET7 ZEY R RHIE L, IR oSG R AT I AR T A 2R3 mbl b, FE2 (DL ERIC)
7 b KB CTH 5 (eg, Matsuura and Tyler, 1998; Parenti, 2003) . 2L F THAMTHFIZEL T L~ Ry
JE I Mola mola 1FE L %% 2 5T E 7S, WAEITHONI/ZI P> FY) 7DNA (mtDNA) 12 & 5 A AHE#F
M2 &> T, ERMIZE BN, FHECHERE O TIR CIRREMIZHE] C & 521 (Mola spp. A and B) DAFTEAS
HoENERo7: (eg, #HE S, 2005 : Yoshita et al., 2009) o

~ AR EDOTEREMFE OGOV T, EARDPKEUL LIRENRNEETH 2720, I E TRl 2
MWEEAETONT I oz T2, LD L) e~V Ry BEHMOREO TS0 2 lfzFn 7 7o —
FOEL 2 EDTE Lo ZIHEORRIZBNTIE, T XTOREKIEHRZ Mola molaD A2 L L Tk
bEDL BRI TH > 720 AT, v Ry BEAEIIREICHE ) REZLHZ L < (Martin and Drewry,
1978), ZOZ L DEREFENLBENL SO Ry BAMOER YR IEL—NTH -7,

FREOEATIIZEC & A2 BIZFFEIC LY ~ R w2 R B L1523, Zhehnofficsy
LICREM L L0 BRI CIEIR 9 2 S L AN REL e o 720 M—TENIC BT 2RI EOERER O L )L %
P L ChB < T aild, ffEE X 20 E AT 5 L TR R TH S, FEEIC, IEHZEEEYE
EIIREL TEEN, IEFORE - MEBELSEL L IEEZ I VEEOER (BEREY) OEHRDLIE
LOTHREE %2 %o WBRENPED L) REMIELRLTVOR, T80 X) RERNNY -V PHRLNL
O BRWICEEL TB 2 L, 4B~ Y RYBEIRIC BT 2 IERBICED CHFEEDRALEZ L7 (¥
b ETHIDODEZEZ ENDL, FAITHARMIERT S~ VR EUMEOILER, ABNEROFEL,
PP AMEARME O RHBE 2 DR B U CEMi L T &7z, ZOMZE@EIZB T, BREMIZES &1 LS
RO EG % R T E 2720, T 2ICEOFEIEHRET S,
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R EHE
AR L2 IE R AR & B2 2 TEREN B 2 ik (IEF R o 2EH8EIx TR ] oKHBEIZRET) 1220074
6H 7252008412 H F TO AL COREIC BT, AFE (13MEME), Kkl QEMdE), mas (k)
DEMIR DO EBHEB L UOREARICL > TRESNZDDTH S, BERITEE, KELRSLHE
Rl L, BRI A ST AT LI X o THEMEZFEFR L 720 72, M OB —IOMB Z I L, 1L -
5 (FIRIA) (26Evy, <V F 7Ly 7 APCRE CmtDNAFIHi B O N7 0 % 4 T2 FEGHRT L2 L1280
HOHHE T > 720 & 512, FIRERPEAKAE THT S NAE LR TRICEAEOMAEZIT- 72,

&R

i) pegi7

O REZE AR Lo T, B a7 & 7HE R ER4E S 417z (Fig. 1, Table 1) 8%~ ¥ R 7 @A I AL
it LCWD)S, BEOALNLZMELRTIE, BONZL) HRIVIEDLD D L 0N UMEE (Fig 1A), gk
SO RARDEAE L 72 b o2 UER (Fig. 1B), MR CER L7z O35k (Figs. 1C-G) fEFR S 7z, Fig. 1C
FRMOMFBIAWEAT > T2 T L HMAEEWICE S N ZE 2 57,

BiEEiE

W R e T A S 2B AR S 7z (Fig. 2, Table 1)o 38~ > R 7 @ AUIH O iE & BHEIZH 5
K7 Ca Y [F Ui % #52%° (Watanabe and Sato, 2008), = O2{E{ADFig. 2BDO3 D DM O FE & %1%
fit L EHETIIIT 5 &, FI4DOEEEDS52.9 cm (1), 42.8 cm (II), 355 cm (II) TdH D DK L, EligH57.4
em (I), 56.4 cm (I, 352 cm (D), YI-111OFEEH9.7 cm (1), 8.6 cm (1), 7.4 cm (III) THEHDIIxFL,
BEEA312.6 cm (1), 13.1cm (ID, 6.5 cm (1) & FEEOHIERITKL TEDL LR W—F, WEIEOHIHD
FEEWEEOHT LV ED» o720 TNO2EMRIIFEDEDN AL N o572,

Fig. 1. Abnormal shapes of pectoral fins found
in Mola sp. B specimens. A) A bite-like
mark (FI-63); B) A deformation (KI-
18); C—F) Elongation of left pectoral
fins (FI-34, FI-37, IbuK-7, and IbuK-
10 for C, D, E, and F, respectively); G)
Elongation of a right pectoral fin (IbuK-
1). Arrow indicate abnormal part. Bar =
10 cm.

Fig. 2. Mola sp. B specimens (A: FI-4, B: YI-
111) with shortened dorsal fins. Roman
numerals indicate regularly measured
parts in the present study. I, Origin of
fin base to tip; II, End of fin base to
tip; and III, Fin base. Arrows indicate
abnormal parts. Bar = 10 cm.
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Table 1. Morphologically-abnormal Mola specimens in the present study.

. Total Body .

Location Sample Sampling length weight Sex Sampling

code date method

(cm) (kg)
Mola sp. A specimens
Funakoshi Bay, Iwate
R >
(39°23N, 141°5S'E) FI-97b 6 Aug 2008 230 ND ND set net
Mola sp. B specimens
Yamada Bay, Iwate

(39°29'N, 142° 04'E) YI-111 28 Aug 2008 30.8 1.6 F set net

Off Yoshihama Bay, Iwate electric
(39°08N, 142° 14-15'E) Yol-6 10 Jul 2007 125.8 92.8 F harpoen

Off Kamaishi Bay, Iwate electric
(39° 14N, 142°09'E) KI-18 25 Jul 2007 170.5 247.5 F harpoen

Funakoshi Bay, Iwate

(39°23N,, 141°58'E) FI-4 6 Jul 2007 142.6 ND F set net

FI-34 25 Oct 2007 38.5 3.4 M set net

FI1-37 26 Oct 2007 732 23.0 F set net

F1-62 18 Jun 2008 105.3 ND M set net

FI-63 19 Jun 2008 100.1 ND F set net

FI-83 24 Jul 2008 160.5 ND M set net

FI-86 25 Jul 2008 139.9 ND F set net

FI-95 4 Aug 2008 30.5 1.6 M set net

FI-121 11 Sep 2008 41.6 4.0 M set net

Off Ohse, Ibaraki 14 Dec 2007—
s Qfa)
(36°34'N, 140°39'E) O86% 17 May 2008 > 122 M set net
5 Nov 2008—
-100
0OI-100 7 Nov 2008 355 2.5 F set net
Off Iburi, Kochi

(32°49N, 132°5TE) TbuK-1 7 Feb 2008 94.2 ND F set net

TbuK-7 14 Feb 2008 77.9 ND ND set net

IbuK-10 7 Mar 2008 89.9 ND M set net

a) specimens reared in the aquarium.
ND: No data

M: male, F: female

ERUEEBERE

T Ik S e 1 S A L UL A & VEMRSRSE S 4172 (Fig. 3, Table 1) Fig. 313 /M2 1 8% O Mola
sp. BEZE D S o 7278, HEITTH 2 UIWF L Tl CREDHR SN/, W, BokEz—FIciEsn)s
Fig. 3D EEH 4 D AR HHITEA VMBS T TN 2o —T7,  OEIRDEEEILIER 725 726

Fig. 3. Abnormal alignment of dorsal soft fin rays
found in a Mola sp. B specimen (Yol-6). Arrows

indicate abnormalities. Bar = 10 cm.
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fefe S Ml x B

FEBERE M R AR I TR 2 S IRE SN2 D L2HMFAEF SN0 ELb 0T, MEOREIT
FEAERVLDEBbND (Fig 4, Table 1)o ilH, ~ ¥R YIBEHEOMEIIFHAETH L, ZoffkiE
HERE DR A TRIE L T7es BB CIHAEY BV X5 hz b o L Bbh/ns, il
5 EREEEE T ZTOLEEMOBEEE LA SN Lo/ &0, BREOFREEZ SN, —TF, &
BNk Se, HEEE & D ISHFELT,

Fig. 4. A Mola sp. B specimen without the
lower part of the clavus (soft fin rays
and basal pterygiophore) (OI-100). The
arrow indicates the abnormal area. Bar
=10 cm.

flefg g

HEFE SRR R 1 5A TR & VEMASRE S 72 (Fig. 5, Table 1) & OMEROHEREIZIRE L 72 121X BEIZH
TERIHLTBY, FEOEFALNIZZEPLTHAEEWIIAVE TSN/ b0 NS ND . Wik 5t
EDRIBIE F TOERII230 emTH o722 L OREHESHIUZL I P LREV D LEZ Sz, Zofik
EAE LS NI720, SMROBIEDO R D 572,

Fig. 5. A Mola sp. A specimen without a whole clavus (FI-97b). Arrows indicate the abnormal area

of the same individual shown from different angles. Bar = 1 m.

ANBERNLEE

NE W 5 3815 23 A & A7 BRI F IR0 7 & 3 PR 42 S 7z (Fig. 6, Table 1)o 7~ R @ AEHIZ=
DI IE & e H F5ON%, Fig, 6AITIRE L7213 BEICiTlE & BIEA IR S CB b, I /A L2z
JEARERE S 720 Fig. 6BIXMEER 2 & WHEBRIBIC T CHRIOICBIEA S - 720 Fig. 6BOFKEID 22 14 58 i
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HTOREREDPS D), ZOWFIZEEDIEL, HBIOFHANHEH LOKIETH 5 D2WHEH S T LR
T & 72 Fig. 6COFIELITO=ADOEIALIIIRE L2 ICIEREICH D, JITLES (2005) 25HEM 9 2 15
D7D SNz, b L IXDNAGHT B O FREUR 2 T v 72,

Fig. 6. Artificially injured Mola sp. B specimens. A) An individual (FI-83) with cuts in the dorsal and
anal fins; B) An individual (FI-86) with a deeply injured body; C) An individual (FI-62) with a
small cut in the anal fin. Arrows indicate the abnormal parts. Bar = 10 cm.

I REAR AR L IR 0 70 & VEARIRSE SNz & 155H S Sz 0 BIZIELE L 72 (Fig. 7A, Table 1) o
4:§57.1 em DFig. TAIL, MHAEEEFDIERIIEN S N5 B LA Mola sp. BOTEEL (8-10) 123 LAKD 54 A
ZTHHIZHEbET CRFEF), 2BL2EREN T Loz, 72, EMGEICFig 1AL B2 X
I RIEDSH V), Fig. 2BOIEAL &2 MIET 5 & IR E DA O L EEE ORI EAMLOE LD A X LY Fido
72 (OI-86 : & HEI, 19.3 cm ; I HEI, 18 cm ; TFHENN, 11.1 cm ; S 18.8 cm ; EHEIL 17.8 cm ; FEHEINL,
10.7 cm)o ZAUTTEE L ERED JIm | IBN T EREHRE O L) b DDA SN2 L2 6, Mg RN THEL
BolzbDEEZ LN, KERIMOTFEDRS A XL NP LEL (Table 1), ZHUIMEDHESDOFTX

Fig. 7. Mola individuals reared in aquariums. A) An individual (OI-86) reared for 155 days in Ibaraki
Prefectural Oarai Aquarium; B) An individual, presumably more than 150 cm TL, in Marinepia
Matsushima Aquarium (photo taken 17 July 2006); C) An individual, presumably more than
100 cm TL, in Osaka Aquarium Kaiyukan (photo taken 23 October 2007); D) An individual,
presumably more than 100 cm TL, in Sunshine International Aquarium, Tokyo (photo taken
30 December 2007). The right and left photos show the same individual from different angles.
Arrows indicate the presumably abnormal parts. Bar = 10cm.
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FTFVEFLLemEMOFEDFEYF A XL YENZ EDEEST L DL EZ LN (REER) . &FRMIZET,
DL AEDE A XL YT, MOBAEDEY A XTIEHV72% L ko T AHAOZE ) Th 555
T OZ2H (Martin and Drewry, 1978) 3% 72 H 7o Thko T\,

FERAEA

FESE AR AE R 13 Tt S 2fE R 3R 4 S 7z (Fig. 8, Table 1) o ZHEIBGIZIZE@HF IR & LD 5§, HHIL T
HEBEMR A L5 LTI CHRERR S 720 MBI A MR & Tl L CHEA L 72 R I N 3 & 0N 2 o 1
DO 4H (Fig. 8) WFAEL T2 &b, ZHUSERT2b0LEZ L7z, ZoFiuziofMbkcix
FROMIZETET TV, AN, Bk S5 E L Th 20 g sz,

Fig. 8. Cestoid parasites found in the testes of Mola sp. B specimens (A: FI-95,

B: FI-121). Arrows indicate cestoid parasites. Bar = 1 cm.

5

RERRIG T OFE ML 4 il Bex ey —ATHE SN TS (eg, EH, 1955 H, 1973),
L2 L%ahs, U RYBHEICOWTOMBIERY7-0% 0, ZIUIINETE & F o785 72l
WK, SEPE) PERHMTE 22T ORRNLIEICHET 216 H FRIERZR) PESN T Lo
S EBBEITONL, F, BAETIIMola sp. Ak Mola sp. BIWEREMIZE 2 2 LI L TW 225, 2N b
BT, L NV OBEIHEOEM T PR SN TRHO Thhros/l e Thb, SHITV Y
Ry BAFIINEBETE L BREEILT 272012, ZRZPNOEEERICBIT 2 & RELE R4
ERBSNFICRA SN TEATREELZETON, INOPEAL T, vy Ry BRAEOERS 55 212
ENTIhholzbEz b5,

R CHARE A SIE L, FHBIATE, SVEIBIETE /-~ VK78 (Mola spp. A and B) 421451
R 9 5, 1S P OINTTEREEE A3 & - ARIZ16MEAR (11%), KRR IZ2MEAE (1.4%) 72572, 5
ARG A A, M7, Mo, MEMEARIE A2 4T, KRB ARSI &5 & 2 2R -
ToEEI AR LN o 72 (Table 1) o FMETERERE A3A S N2 16M81ED 9 B, Figs. 1B, D-G, 2-4D9fEKILH
HELEDBAON Lo/l e REOFEEZ L E 2 b7z, MEOMEVEMARIZEI L C, Martin and
Drewry (1978) %28 2 &, (FHEAICIBEOMEBEWER L WANEEI VL 2 Eh b, BB TEEL 2
Polzh, HENOEIMEVIEL L TW 20022007 —A0E 2 i/,

Figs. 1A, C, SO3MAMKITM A EEW I DN b D L E 2 SNz JEEP AT ERIEL T EEIZBE L
T, 77 HIZREY EAEICRIE L RE RS BERICBWTRIBEOEZII/NS W LRI S NT
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B 1) (Wiktorowicz et al., 2007; Watanabe and Sato, 2008), 72T H 4£E230 cmd ODEARFE THREL T2
ERS, MEEBEEKICH T Db TRV O LRI S,

Fig. 6 D3MERDIBEI AN ANGA T SNz b o LHEN S N7z, Fig 6ADHE O N2 EFEITIIFAZFEIC %
e, 1 mPL O~ YRy BEEDSNOEEMOKEGT CIMEEKIIES ALEERH L, LirL, ToORHD
EEANIY 7 & BB R E LCBY, FCHES N/ NIOS Ry g HEEEMMIESIZE AL
Wi, BT EEEICHECAS TREVWI DI Ry BAHEOTE L e 2 U)o TR 2 0%
HE %> TWwh, Fig. 6AIZZDEZIER) BRI 2w LR SN, $72, FRETIEIESEE T V3 HR
VA HR 2N THIET 5225 ABHDIEA T, Fig 6BOWHEZ AL, FERIZADVHVWTWA DI, 22%
ABTERIF SN OD L HIZB bz, 3 LT OHVIEREICELN-O0 0 Lkv, KFAET
EEABIZL DEET 2, HTXITF VEPED - 727201 8GOMmA M s » TIPS ), 5%
NIz LTRSS TROGES D LT ATEFBE SN, — /T, KETHAZZ2 YEE. RED
BRI A L HISRN 720 SN D 7 ERRE R ATE b Bl S 7z, Fig 6ClERFE~Y YAV F v —t 5 —T
<RIBS AR, BB OO O —E Y o> T L7222 E2id 5720, JILES (2005)
HHER T 5 £ 912, Fig. 6CIEEED—E % )0 HUS NMBARDAEEFED 200 Lt v, KIERE CTHIT ST
L v RYEABIEIB E RIS T, BIIROPL VL) U= VOR#EY — MEARAICES N TWD &
IHLHY, —EBICAERT A A=V EFLND D, NS RO BEEES KRG TR EKR - T
WeZ DS, EMTIOMEINEIZ b

—h, KIESHETHEEZIT-72H, Fig. 7AD X 9 2 BRYIHEAE S - EER I, FY A4 X0 RRER L s
B LREDS R ) FENOE & T 2 I L E R LM AR IS C S e (Fig. 7). F72, fE MK
FEEICTORE )T 217852 35 5 L, OOF) AHEILTENL TV 2 A%\ (Figs. 7TAand B) o Z 4L
RKMEETIEAR SN o 7o EMFATE S NI R PAIEOMEE & IR THRAAE SRR Bz
DT EDPHESNTEY (FEES,2007), ABFSE T b Fig. TAIZAIEO TN D & 5 3%, SWEBA A o720
REDSEP o720 & (Table 1), TEREERCHEICE L CTH MERICKRKIBOMBIAL £ 20 ThwhLHEN s
%o Fig TAL ABRICIEES FHIOZZMAH L OIE R IR o 72 F FE L L b A kL, +>v v
A > EBSRIERE O FE AR D A Sz (Fig. 7D)e Z DOFig. TDIXIFIZZE D> TEB Y, P TH % LiZMola
sp. A& Mola sp. BIFEDHE#L b FeMaffi 2 Cw7z (R5EER). Db bhs, RERKEOMEGE L BRFEE s
AR DM IR, EMICOFE—IRA VLD EEZbND,

Fig. 8D Ff B LKA A2 RIS N A D 720, & F ) EETIER V25, GIRGSIZ ED KT Ko
BB, BEIEE LI CLEH WMDY, EESLETH 5,

B ER O I — IS BESE B L OB EA RSS2 30 TH L0, TORMIARHELEEN L, F
TRk r — AN B H 720 (H, 1973), —HHZZNZ T EIEE RV HOENICEMETRES N
BEEITIEE L TR 2 LEDH 5755, KIIFETHO N2 X ) IS IFIREEE 45k b 14fiE) 13RRK
HIzBWTLRET 2 0TIERwh Ll S h,

HEF

RWIEDY » TWVATFIZH 72 T, A PRELHERFAME, FrAT—K - BRERERZEILOET
2 [FEARBE S FAL G 0 ) 4, Ik IRRZ I Lo &3 2 UM« RECEEEMG D))~ EE—K
MR Z K21 L &3 5 FERREITEER A0 4, AR EOPNFHNRZ I Lo LT 5 TKE
DI 4, SRE—MRE I LD LT 5 TRRSERER TG OTT 4, EHFZR - DE—HRZE L0 LT
5 (H) VIiZs S LIREB 0T 4, HA AR AR BIRK A L2 T ZRE2E L0 LTS (K)
KB+ =& =70 > MEHFED ST 4, @I DA FISE R RS S 0 )5 4, [FIELEESET [EAL A DA RIS o )5 4
2T W22 Tee T, RURSAHEAERTFEHT O (R v SCIESER, MGl AC 1 I, ROUER, B — K,
BYPUEIER, SHME—K, ESZRIFFEHT O DGR IEARRER R4 2 C 23R 2 Wz 72 n iz,
R TR - HE AU - BRI - FFIR IR BRHRERIRZ I Lo & § A R~ ) v T v —
T Yy —DFAIIHAE LT HEOBISEE S & Tn/e/2 & BT o 72, IhBRFRFFEO VY IE 3K
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Wz, (k) ZFEEOMBEKIK, ) V27 Vv— soFHAETRIEANEZ ED 51272 > TH
T PNA A niziiwviz, AR kENITE & U CRERFIREN R B =EiEt >~ 4 — B &
O R R e i R AL U JE T DA A &~ 8 — D ftiik 2 R S Cwiz/ivize Blb, SRR L Ao 7
FHbEH, KFRIZTHIT E 0723 _XTOH A ZE ML L B2,

5| Ak
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On the abnormally morphological forms in Mola sunfish (Mola spp. A and B)
taken from Japanese coastal waters

Etsuro Sawar" , Yusuke YAaMaNoUE? , Yoichi Sakar” and Hiroaki Hasuivoto"

V' Graduate School of Biosphere Science, Hiroshima University,
1-4-4 Kagamiyama, Higashi-Hiroshima 739-8528, Japan
2 Ocean Research Institute, University of Tokyo,
1-15-1 Minamidai, Nakano-ku, Tokyo 164-8639, Japan

Summary

Of 145 ocean sunfish specimens obtained from Japanese coastal waters between June 2007 and December 2008,
morphologically abnormal forms were confirmed in a total of 18 specimens. Seven had transformed pectoral fins; two
had shortened dorsal fins; one had abnormally arranged dorsal soft rays; one was missing the lower part of the clavus;
one was missing the whole clavus; three had partially damaged bodies or fins, probably because of artificial cutting; two
had hypertrophied testes; and one was a young fish in the juvenile-specific morphological form. These abnormal forms
were thought to have occurred as a consequence of congenital malformation or damage by predation, parasites, humans,
or other factors. One suffered a transformation in body shape from a natural form, probably because it was reared for
a long period of time in an aquarium. According to the frequency of non-artifically abnormal individuals (ca. 10%,
14/145), the occurrence of abnormalities is not rare in natural populations.

Key words: abnormal form, external morphology, hypertrophied testes, Mola spp. A and B, reared specimens



