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Cladistic classification of the order Orectolobiformes,
with comments on the evolution of reproduction mode

% KB CEFRAKESNEZ—)
Tomoaki Goto (Iwate Fisheries Technology Center)

Abstract

Cladistic classification of the order Orectolobiformes were analyzed on the basis of
136 anatomical characters. According to comparison of 22 species, six most parsimonious
cladograms were reconstructed. Orectolobiform species examined shared 17
synapomorphies as the monophyletic order Orectolobiformes. Parascyllium and
Cirrhoscyllium constituted a monophyletic group initially derived from the orectolobiform
clade, to form the suborder Parascylloidei and the faimily Parascylliidae. The alternate clade
was supported by 24 apomorphies forming the suborder Orectoloboidei, and was divided into
following four clades. Brachaelurus was ranked in the family Brachaeluridae; Orectolobus
was ranked in the family Orectolobidae; Hemiscyllium and Chiloscyllim were ranked in the
family Hemiscylliidae, and Stegostoma, Ginglymostoma and Rhincodon were ranked in the
family Rhincodontidae. From the character optimization of the reproduction mode to the
cladogram, the common ancestor of Orectolobiformes had extended oviparity, and the
ancestor of Orectoloboidei succeedingly acquired retained oviparity. Yolksac viviparity
occurred in ancestors of the orectolobid—brachaelurid and Rhincodon—Ginglymostoma
lineages, respectively, and extended oviparity was acquired secondarily in the ancestor of

Hemiscylliidae.

TP AH Orectolobiformes IIHARFAD 1 H5FREEZ 7L, AR R EFEDIRE )N HEL
A LIS 30 FEREE DN FIS LTS, A B YOI, 2R 50cm FRED 7T 77 B A7)0
10m ZHBRZ DV NTYAET, e, RO TR L TEBEWINGRIZ e E iz
DI T VAN OINER BIRAE FLEL TR O AR LT R P AET,
B ENDFEEBD D72 NTHED DT, R - AERERIICHRD CEERMEICEA T V—
ThDH, T AR, D TA A & F (Orectolobidae) & 20 o X = X F}
(Rhincodontidae)?® 2 DD E7p 257 )—7 12451 T=(B 21X, Bigelow and Schroeder,
1948), ITHE, ISy FA RO AR, TP 7 AR R IEA e BIRAEL TE B —
DR RMEDZ BN T DT 5B 2 N KREBEE HEDDH X527 > TE7=(Applegate,
1972; Dingerkus, 1986; Compagno, 1988), L2xL72 235, ZALHLOMFSEE, WTndI<HT
R ERERIRFE D LR IZIEE SN TN D78, HNDOBIRN REL B ->T0D, IV ZEL
T BR R OMEEIZIE, TEHMRVER % 72T E A N2 o0l BRI IS D<A IR R & A
FT DEDN DD,



ZIT, RWFEIL, AN DGO N T2 OIEE AW T X ZHEE L, 77k B3R
IZEE SRR T D010, ZONIEMEL LT 73 AR OBGRER D
HALZHEE LT, 708, REOWNEIL, Goto (2001)DFE R D —E L, XELI=HD
Thb,

B T5

ARAFGENE, T 7P AR AHE 22 FEAERIREL T, SN AR R L ORI 2 LB PN
SHED LLI ) DA 136 [HO LRI E T E LU CTHW, RFSEZBEROHEEIZIX
IV FEFAI TIEE VY, FAIP AR LAV AR NSRLE AL S 1 S, 22t
AHEE 2 WL TR AR OM IR EEZHEE LT, I BROHEEIE, PAUP ver.
3.0(Swofford, 1991)% W CEETKNEICEV I KA ER LTz, RO FHESL, 4
I "2 — 2t LT, 72D _UERD SRR AR 7289, BRI LI %
WD T, BHERE O, HEE SN2 0I5 OB R E N OB hikk (%
LTI, IWEORELEITHZEZ L HEE L 7= (Carpenter, 1989; Swofford and Maddison,
1991; Wiley et al., 1991), JE'E O IKEEIZ Mac Clade ver. 3(Maddison and Maddison,
1992)®> ACCTRAN (ZEHIEHE) A7 L a Az KO HEE L=,

fEREE L

1 TUP7F AR DSy B

BIRST2 136 [HOEE DI EIIR I K Z2 R D725, 6 BYOBTE A E X S
Ni-(Fig. 1), TOFER, 7o U7 ARIE, ZXEEAARD 2 ROMR _EESIRE 2B H
—@ B M (ospfropri)z Bl 3 5(Fig. 2)Z&, FMERCE 2 A kG LRSI T2 8, &5
17 B OIREFE 2 G T D RFR AT e binoTz, E5IZ, B NOS BRI,
IRDOZENBHENEZ2ST,
1) s A

Parascyllium 277717 A& Cirrhoscyllium XA (hpx) 23 e 5 D= (gpx-teb § NTHH
AT %(Fig. 3)Z&7E, ARl 41 EOMOBAENZIL A DILZR MiD TR REVRIRETEE
EIETHLERHEAEEZRL TV, T ORI, fESHE (br)As - #KE (eb) & £4 AR
H(ch)O T IZEAfiT5 (Fig. 4) Z&, BT E O FHE DS IET#R LTk 352878,
Bt 24 HOIREFEZ LA THHRMEEE/RL Tz,

2) A B

A4 ¥ Orectolobus 333N Brachaelurus ® 2 J&I1%, = XEREAREED EZ0F M B DB
M (hmVIDZFFO(Fig.2) 2,72y, &t 16 HOIREEZ 4 T2 AFAEZ 2L Tz,
—J5, T W RE Chiloscyllium, Hemiscyllium, =€V A& Ginglvmostoma, 37> T
AJ& Rhincodon 33X ONNT 7 W AJg Stegostoma lZEAFESH D —¥B(amh) 23 73 B L CHSEEVE 12
159 2(Fig. 5)TLpEGdE 10 EOIREFE 2 A L Tk 2 TR L TV,
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3) HrlE R C

A A®JE Orectolobus 1%, SEEVAITH & FEERZDIZZFHAD N3 H5H(Fig. 6)2&, EfE#EkE D
BRI R X7 E R s D=7 Y, B8 16 [HOIREEZ AL, Brachaelurus Olifi
7S A DAY

4) 53 i D

T IWRE Chiloseyllium & Hemiscyllium 1%, @—L > F—=FMOIEHHED SR OB
B bua) VB LB % ST ETHOS(Fig. NZE7/ed, 1IBEOIREREEZ AL T, —77,
a® Y RE Ginglymostoma, ¥ XYW A& Rhincodon, 33X N7 7Y AJE Stegostomald,
IREE I T-FRROIEVHL(sbD R3S B(Fig. 8)2&72E, Gt 24 HOIREEEILAL T
Y

5) 4yl BE-F

FOM, IR E Tlk, 7o 7Y AR Chiloscyllium 1% spiracularis % (" 7K LD BH B BE
B35 R)O—H N FHIAETHILRE, G5F 3 EOIREELILH T2 H R
ThHbHZE, Hemiscyllium 1% 1~2 & H @ interpharyngobranchialis #7 (WE fil#k& [7] £ 255 5
HRDMPIRNZ LR E, Bt 2 FOIREIEEZ LA TOHRME THLIEN Do o1, &6
12, ol S F T, a2 AR G]ng/ymosz‘oma L R Y RE Rhincodon 1%, = X
*ﬂﬂfxﬁﬁiﬁiﬂﬁﬂw;@%@%@Hjl/%*fﬁ BB KALZ @D L7 L, 7 ADOIRAERE

I, WhikEEE 72> TN,

2 FREROEE
HEE ST I BIRICEE DWW T BRIR R ARG LT, T DORER, TP 7P ARIZI T
W AR H Parascylloidei &4 4 & i H Orectoloboidei ® 2 #iHZ# B, N EiL 1 BT H
7Y AR} Parascylliidae), 4 £(4 41 F} Orectolobidae, Brachaelurus F} Brachaeluridae, 7
7 AR Hemiscylliidae, 272X AF} Rhincodontidae)Z 33V /-,

Order Orectolobiformes Applegate, 1972 T 7% AH
Suborder Parascylloidei Applegate, 1972 274/ Al H

Family Parascylliidae Gill, 1862 274147 AF}
Genus Parascyllium Gill, 1862
Genus Cirrhoscyllium Smith and Radcliffe, 1913 7747 ¥ A&

Suborder Orectoloboidei Applegate, 1972 7 7% A H

Family Brachaeluridae Applegate, 1972
Genus Brachaelurus Ogilby, 1907

Family Orectolobidae Gill, 1896 A4 t&F}
Genus Orectolobus Bonaparte, 1834 A4t &

Family Hemiscylliidae Gill, 1862 7274 A%}
Genus Chiloscyllium Mller and Henle, 1837 7> 274 A
Genus Hemiscyllium Miiller and Henle, 1838
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Family Rhincodontidae Miiller and Henle, 1839 <L X4 AF}
Genus Rhincodon Smith, 1829 T X g
Genus Stegostoma Miiller and Henle, 1837 F7 7 A5
Genus Ginglymostoma Miller and Henle, 1837 ZEUHV RA)E
(Genus Nebrius Ruppell, 1837 477 R  incertae sedis)

(Genus Pseudoginglymostoma Dingerkus, 1986  incertae sedis)

3 IR OEL

TV Y AR ISR B AR D A1, IPA (extended oviparity 38X TN retained
oviparity), 33X OWRIEA (volksac viviparity)?D 3 fEEENF1H 41TV A(Compagno, 1990),

TP AT o 7P ARNTIL, IR T o F I E O, W 1%t
WA AT HNDZE D EBHIL TS (Ogilby and McCulloch, 1908; Michael, 1993; Last
and Stevens, 1994; Goto and Nakaya, 1996), Ji5%i%, 77 B/ VAR TIXIUATE T, Wmic
F VWO RIEZEAL vestibular horns 2 2 ADIZKIL, T V7P AR TIE0R0NAZH O E
WRaERL, ATERENRLS, EH60—T7, HDWITMWMNTAT & % 2l 2 2 (Fig.9; Raj,
1914; Ogilby and McCulloch, 1908; Aiyar and Nalini, 1938; Senta and Sarangdhar, 1948;
Masuda and Teshima, 1994; Miki, 1994; Michael, 1993; Goto and Nakaya, 1996),

N7 7% X Stegostoma varium 1377 F B DO IRFRIT WO 18 H 4 B O IIZ— B 2K
(ZAEAAFT D (Smedley, 1926; Randall, 1990), JHR IR0 M A2 A5 Y, AR M A
k%1 25 (Fig. 9; Dotsu, 1972),

FODT N —T1INT LI AICE L, I E N CIRENINE N, s aET
(Compagno, 1984; Michael, 1993; Last and Stevens, 1994), ZFLHDHH, VL X X
Rhincodon typus, 23 EVW X Ginglymostoma cirratum, XA AT 7 X Nebrius
ferrugineus TXHINE N TV T AT T TF B DOINERNTERINDLDIZRL, 44 tF
Orectolobidae (FHKE DIE BRI 72 7% D3 A S 415 (Southwell, 1912-1913; Bigelow and
Schroeder, 1948; Baughmanm 1955; Quero, 1984; Last and Stevens, 1994; Joung et al.,
1991), —MFHUE, Brachaelurus B CI% 7~8, AR TIL 20~30, AT 7 HFAT
[34~8, TEIHFATIL20~30, ZL TV RZHFATITIBLE 300 L4 TV D (Compagno,
1984; Myers, 1989; Michael, 1993; Last and Stevens, 1994; Joung et al., 1995),
INHDOEFERLUZOWT, JPAELINIGA, IR, BLO—IEFHE I 4%
RS TID, ENEMD LI T U AR LB A ESHEROELEHEEL
Too TORER, TP 7 AH OIGEMASCITINAETHY, AR E Brachaelurus FHoHid
AAelaT VAR LY L R AR OB TWATRNZIF R A EGIh e L HEES
72(Fig.10), JRklL, 7> 7% A B OIS TITHMAR TR T R0 IR - T
BOT, 770 VAR CRIERREZ, 7oV 7 AR e R AR O @ TRk
R EENENER USRS (Fig. 11), IBIZ, Yy _XmP REax)F A0 I
I TR Z Ko T2 EHEES Tz, 7o P 7 AR Ot e O — MU 1 xPEHEES
I, TP 7Y AR THINL, A48t Brachaelurus B IR L O LRz 2
EAFYPAO B TENENLATANE LD — IO~ 7o e E S
7=(Fig. 12), EHIZ, TP 7P AR OILBEHIE TT ORI 1 Rf~EfD LIz HEES N,

4 -



UL EDOFERING, 7o 07 AR OB O LT 2L, T o7 AR OILEA
SEITINAE T, BRERICITRIE R O B R DR o T eE 2 6ND, DTk, 7777 A
HCIXREEEEZESL, 7o 7 WA H TIZIPEOEINC LD BIHER IS 2 15 L= &
ZZ2HID, VT, A4 RE Brachaelurus Bl ILi@tH e TIIISIC— B+ o8 N4
PEOIIRG AE DRI LA BIHMNIK 2 L o T B Z DD, — T, To VT PFAR LY R
AR O I ITIPRIAT B RS L, TPV AR O @A TIRINE OWE, v
Y ARIAFRETEYFAD MBS TIE— RO Z O I G AE A IR LT 2B 2 B
Do ZO LI BHEMME DIEIIT, T2 V7 P AR OAERBRIZR S AR L RES D> T DL
EZ2OND, 777 AR BIL, KB Y AROH TIIOR0W KES 24 Bk EL Tnd
(Last and Stevens, 1994; Goto and Nakaya, 1996; Goto and Last, 2001), 29\ \o7-/KiEH:
TIE, ROVAIEESZE ZFF- DIk TVE7R2 EYFIE COIND E TN TWDEHEL SIS,
Fro, TV I ARED R ARNL, WIS EVE O B EVE O H e A AR R ek e T
DI K5y TV (Michael, 1993), £ R ZRf -T2 Jl% 1%, MFIORE 2L ~DINDE
BN S TODERHEE S ND, EBIZ, DU RTY AL TV AL, DT V7Y AR
DU R AR A TA RIS AR A LRV ME [ 23558 2 oD, — A D N %
FESIRAR A2 E WD BRIEHR IS A  R UT= &5 2 DD, — 5, A ARt E Brachaelurus FHZ, 7
VY AR E[FRR R 3T A FEo TV D (Michael, 1993)73, ZALb &I EARY, JIHAE 41
BT HZEICEY, BEOEE KT TIZEIHO R E LT AR A L o7 L HEE SN
Do

X BR
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Suborder Family

Cirrhoscyllium
Parascyllium

P. collare

P. ferrugineum

P. sparcimacul:

r— Orectolobus

. ornatus

Orectolobiforme . maculatus

. dasypogon
. tentaculatus

QO QOO0

. wardi

Brachaelurus
—— Chiloscyllium
v B C. hasselti
- C. punctatum
E C. indicum
Hemiscyllium

H. trispeculare
D — H. freycineti

—|: Ging]ymos toma
Y F Rhincodon

Stegostoma

Fig. 1. Strict consensus tree of six most parsimonious cladograms of 22 orectolobiform

species, with length of 229 steps and consistency index 0.760.

hmVII

Fig. 2. Lateral views of neurocrania in Triakis semifasciata (A) and Orectolobus dasypogon
(B). hmVIIl: Foramen for hyomandibularis VII, oprf: foramen for ophthalmicus

profundus, ospf: foramen for ophthalmicus superficialis.



Fig. 3. Lateral views of muscles showing associations of hypaxial body muscle with scapular
and 5th branchial arch in (A) Orectolobus wardi and (B) Cirrhoscyllium japonicum.
ccl: Cucullaris, gpx and cb 6 : 5th branchial arch, hpx: hypaxial body muscle, sc:

scapular cartilage.

Fig. 4. External views of branchial arches showing cartilaginous elements in (A)
Chiloscyllium indicum and (B) Cirrhoscyllium japonicum. br: Branchial ray, cb:

ceratobranchial cartilage, eb epibranchial cartilage.

Fig. 5. Lateral views of heads showing adductor
mandibular muscle in (A) Brachaelurus
waddi and (B) Chiloscyllium indicum. amh:

Adductor mandibulae hyoideus.




Fig. 7. Lateral views of heads showing distributions of Lorenzini ampullae and associated
ducts in (A) Chiloscyllium indicum and (B) Parascyllium ferrugineum. bua: Buccal

group of ampullae of Lorenzini.

& .- \ et .
|. M Ventral view
|_I ," —_—— - - - - {

== ) J

— & N, e — |,!'\ A ISy
S () \ | Ne— 5 I'\
= / . Dorsal view
T SN
X poc P \\
¥ <) e e
' pop

Fig. 8. Dorsal and ventral views of neurocrania in (A) Rhincodon typus and (B) Brachaelurus
waddi. poc: Preorbital canal, pop: postorbital process, prf: foramen for ophthalmicus

profundus, sbl: supraorbital blade.
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Fig. 9. Four types of egg cases in Orectolobiformes. (A) Cirrhoscyllium japonicum, (B)
Ginglymostoma cirratum (from Gudger, 1940), (C) Chiloscyllium griseum (from Senta
and Sarangdhar, 1942) and (D) Stegostoma varium (from Dotsu, 1972). sfb: Adhesive

silky fibers, vbh: vestibular horn.
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Fig. 10. Hypothesis of character optimization on the orectolobiform cladogram

reconstructed by morphological synapomorphies in mode of reproduction.
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Number of maximum offsprings

[ 5l approximately 300

E= equivocal

I with adhesive silky fibers on s

== eauivoeal

- with vestibular horns

Egg shape
D [ simple, with no tendrils

Hypothesis of character optimization on the orectolobiform cladogram

reconstructed by morphological synapomorphies in extences of vestibular horns or

silky fibers on egg case.

1.

Fig.

Hypothesis of character optimization on the orectolobiform cladogram
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reconstructed by morphological synapomorphies in maximum number of offspring.
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Swimming Speed of Whale Sharks Observed in Okinawa Charaumi Aquarium, Japan

AH BY - KHETFD  MNREETY - NEBEAD -
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Toru Taniuchi®, Kyoko Ohta”, Eriko Kokaji", Takahito Kojima", Keiichi Sato”, Minoru Toda®’,
Senzo Uchida?’
1) College of Bioresource Sciences, Nihon University Kameino 1866. Fujisawa, Kanagawa

Pref. 251-8510 . Japan 2) Okinawa Churaumi Agquarium, Motobu-cho, Okinawa
905-0206. Japan

Abstract : Swimming speed of whale sharks was measured for two specimens in captivity in the
Okinawa Churaumi Aquarium, using a video camera during 17 days in September, 2002. A
male of 485 cm TL showed average speed of 0. 51 m/s with the maximum of 0.86 m/s and the
minimum of 0.25 m/s. A female of 515 cm TL exhibited average speed of 0.42. m/s with the
maximum of 0.93 m/s and the minimum of 0.21 m/s.  Both specimens tended to increase their
swimming speed from 12 to 16 hour and decrease it to 20 hour. The average number of strokes per
minute was 14.3 for the male and 12.5 for the female. Therefore, moving distance was larger in
the male (2.39 m per stroke) than the female (2.09 m per stroke). Compared with swimming
speed estimated from other studies, the result of our study was considered to be a little lower than
that estimated by acoustic tracking and archival tags at Ningaloo Reef, Western Australia, while
swimming speed estimated by a telemetry and satellite tracking study was much lower than that of

our study.

SURIVARBREAEFTRATHD. HETRWL DODMOKEHOBERRMEL T
BEINTVWS, TOKL EX<ERBZEZET L TOER0VA, TOEBIIDWTIER
MO MEN, =& 21, BEERICOVT, CRIEETHELHRESIN TN,
AEMNEERBREOIETH D Z ENEEHPT L (Joung et al,, 1996). LA L. IEREE
BIFEAEREINTEST, FEXECHERHETIHRLEDOTHRTHS. Finv
REICHET 2MELBEICOVEEND T, £ UTOREEREGCHT 2 HEHNOBRZ
H T W2 U (Winter, 2000; Pauly, 2002) . ABOEYFE L EBFHARITOVTOREH
(Colman, 1997) 2% % & . ABMOARII DOV TIRIAHRRNEN I ENDN 5.

AATRI ORIV ARAVAROHEZEL TENSINDENTE LI LHHD, £
OFIRZEDTRAEIND T &Aook, LML, AR, HIOEETIEBIC
BT ORI T ARGERAIICHEIN (S, 199) . TOROBPDANLEENE XL ST
T&f., TUCNTRI ORIV ARELI M SHBEEHEEE LU THRN, 2002 £ 11 AT
) CHIf XA /- CITES THIEE I ADEBRIMFR I N/, PORIY ANKRBITHR O
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BIZHENENIME LT, TOEE, B RHIZIZEAERHATH D, EN50H,
AMIIEHUE TR, BHEEEZFOBEIENINEINASTH S, AA—ALSUTO
Ningaloo Reef ICHBT 5 I ORI HF AGIHRAMICHHALATH DA, 3 -4 ALSMIEZR
NBNEFRBTH S (Taylor, 1996) » £iz. TOWBITBIT BT O RIYADBELEAR
B OMICIIBERBEND D, T —Z v ORRICENE N E N D (Wilson et al, 2001).
ZDYH, MRAZHTBBHPEEORRICOVWT T =4 )NIVY v/ TEBEIFLED, R#E
EBEZATEHEENSBIFTARE - IENTONELIITRo /2, BHETHEREKIEHE
TREZEBBEZ O TATERN S FOBBORTFRBEINTVS (EREKEKEEDFR—
LR—=UMBEA)

AT 2002 4 9 AU EFHRERTTH . —RIIIFELHTHo MRS
KIEEOEEKECHETEEINTOWE 2RO ORIPAZANT., TOHEKERD—IKE
SN T R T BHERRTH S,

MR &A%

20024E9 H2HMS 9 H 19 HE T 17 HEIZ, M SKEEO TRBIOMH) KEIZ
FHEINTVAD ORIV AQEKEZBR U, BRI 8FMNS 20 X TO 12 FFHT,
BRI TbaEMo o, BELUZKEOKRIT 7,500 b, BRIIETEN35Sm, BRI 27
m, BIMN10MTH oz, BEICIILE 485cm DL £ E 515 cm O, 2 BEZEH W,
LEIKIEAMARICEHAEINETH 5. 28, 2EEIBARPPREEINREZST
Wiz, BICESBERIEEDSNEho T,

BRI EREINAMEICETAAATERBEL. S50 UHBREL 2 ImBEEO 2
M OBEKERY U, HEKEEICETABITIIBEWRETIro 2.

RRATV VKB 2 EREICRD B D EZ Y —IC ML=V T R—= =2, 2 |
OB ML —AL, 22 SHOBBKMZFRLL, L. 5B ORHTE T3
HIMOEILBIFTETH., MAROELITRD SNaho /. £, 2 KEZEETS
ETOA M= 2K Az, BHEIIHE)EHZEBRMETEH > TROE. 1 AbO—J0
BB, 2 S oBBFEEE ZOMOX ho— 7K THI-> TEHL &,

N R

Fig. 1 \ZHEMEA D BRI B SE eV BE 2R U oo 12 BEN S 16 BRI TR & IR EE AN
MU, 16 IS TPEEEDO Y — 7 2l 7 MAICER Uk, 16 BB 2 HE 0.60 m/

s () T. BAHEEIZ086m/s THoz, 20 FDOHEEIZ042m/s T, VHEEL L THE
BTHolh, B/MER 10 FICRHEEINAZ 025 m/s THo7=. 1 HZBELZFEGHEKE
B 051 m/s THo /.

Fig. 2 IZMEDQRFRIF kR E 2 oR U e, BEFEARRME T H I HE 13 K S 16 KR
MFTECLNMIERL., 16 FLIBERD U, 16 BFOBRAKEYEEIL 043 m/s THD. B
KAEV 16 BED 093 m/s TH oz, B/INEHEKEEL 19 K& 20 KD 036 m/s T, &/D
3 19 BFICEBRa N 021 m/s Tho7z, 2HEEZBLTOFYEEIT 042m/s oz,
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- Fig. 1. Hourly average swimming speed of a male of 485 cm TL in the tank
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" Fig. 2 Hourly average swimming speed of a female of 515 cm TL in the tank
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TDEDIT. MTHHETHEREAEEEB/NEEICIIN LD OENRBDLNZHOD, K
Wic k2 RBTEESCIKEREZID TREI NN - .

Fig. 3 ICHD 1 B0 DA bO— I B EBHFERMOMBZRLL. FEIRERZRD
e A, BEOBEZIIAEERD, AbO—2E A2 L, EUEEDEMTSIL
HMHBAL 7. Fig. 4ICHED 1 RS-0 DA ho—7 K EETEREE ORREZRRLZ.
HEREIC A hO— 2 B 5 SHETEBEL EMT 225, TOMEEHELD D/NSHho
ro 1SV OEEA NO— 7 KIZHET 1430, T 125ETHo/z. o 1A B
O—27 Hiz0 OBEERIHET239m. BT200m T, BEVDH1IAPO—THLDDHE
THEEEN > T2, LEN-> T, HOH OFEHEKEENREVEWSHRMEFL N,

PLED#EE%Z Table 1 ITRD X EDT=,

* £

F9. Ml D 16 BICBAOFEYENGEEZRUZEE & LT, 16 BICHENTHON
A EFECEEL TOWAAREENDITOoNS. b5 5 AFREOBRICIIBEEICEED
BB ENTREZISNSDA, REMTORNEN - ZBICS ZOBMMED 5N,
16 IR AR BB & LTI, KKEORE D O ARIY ADEEHRIC K VGHENRTD
NBTEDENT ORRICEKRENEMT 2 ZENELZLSNS. TOX D RRHEEE
LidH 200, FMEICIIDE EHBE L RN TR EXEEDOELITRD 5
ninofz, BEEAMIMEZ THKERHINETIATHELEDTHAD. AFERIT
SR ARTHD, —BORETEROTS 7 N E2HRTIFHMNBRINTS
¥V (Clark and Nelson, 1997), fOREHEOHADL ST, AN— T HBEDRWEEN
BB LEREREBEASND, |

AHRICBITHEETIE. IV I3EOEXKEENRBENEVSIERIGONL. TN
1 A hO—2 Hl b OEITEBENSEOHABETFAREVNIEE, 1SV OA MO—S
BMNENEDTHS, BEAVHETNTNIBTHSHDOT. AHERELZEIRTNERS
VA, BAEOBSTHHBEOEKEEICENVESINEINRIETHLENH S, KX
S TIRFEHEEICENSED SN TWEY (Gunnetal., 1999) .

TUNRIY A OWENGERE ZEEBRIN S RO -FAZERMICLTAS RN, £TIT, 7—
HAINIEY T %2R/ L TY ORI ADBEKEE 2K 72 # £ (Gunn et al., 1999) & A Hf
ROFNEETHEEL THIZ, 1994 FEDT— A OFFEKREEIL 0.7 m/s T. F0F5E
TRD - D FI WK HE 0.51 m/s . MEDFIGHEKEE 042 m/s KD HEWEERL T
W5, LML, ¥—AZAB TIiX0.5m/s T, AHFFE THS N7z EEOFESHE 0.51 m/&—
WU, 1997 EOBREITNFN09Im/s & 08m/s TEAMFEMELVENWEZRLTY
Lo T—HANNY v 7OMHEA L, SWERBTHEGENLZBENAIRETHL NG, BB
DEIBATHERBICEZBENSROIZERLD. FHEBREENVWHZRLIZEEZDS
N5, LML, 1997 EDORERIZEMELDNEDENEZRLTVWSD S, 50X Gunn
et al(1999)ZEEL TVA LD KHEDBA THAE I ORIITL DM 0 EkEEEIZE
BdhsEEbhs,

ATHE % i EkEEE (Scott et al,, 2001) EHBEL THL D NNAYTHIVZT D
Cortez #5C 1994 4F & 1996 DRI, 17 BDY O ARIY AT tag ZEB LR, 6 B
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Fig. 3 Relationship between the number of strokes and moving distance in a minute

in the male specimen
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Fig. 4. Relationship between the number of strokes and moving distance in a minute

Moving distance (m)

in the female specimen

Table 1. Summary of observation for swimming behavior of whale sharks

Male Female

485cm TL 515cm TL
Average swimming speed (m/s) 0.51 0.42
Maximum swimming speed (m/s) 0.86 0.93
Minimum swimming speed (m/s) 0.25 0.21
Average number of stroke per minute 14.3 12.5
Average moving distance per minute (m) 2.39 2.09
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Cortez #5 T 12-59 AREMTE /=25 4 BIIBA/MTH T, & 5 BHEX 37 » ARNC 13,000 km
HEEN - A EEERE CBH L EAVHBAL 2. 1 BOBEEREO @I 23.8%
01SEkm THholre CHEBESEVICHET S L. ATHEICL S8R, SER
XNFRAEEIZ 033 m/s. B/NEREI 002 m/s T AFEZROMI VN2 DEN,
TOESRENE. ATHEN 101 HTEICHADMEBELZREL. TOROBEEEENS
BEEE RO D EEZEND, TibE. 2 mEOBEREREN S EKERE ZRDTC
iz, EROBBESRYVINBRVEDTH RO THAD. ZOMRTIIEEND
BEOMNEDFTo TNAIENREIN TS, Lo T, ALEEN S OBRRFRY
5 O FEvk i RE VA D Pk TE Y ABIDMEPk I & B 5 7z D&V (Scott. et al., 2001
LEBRINTVWHDORYURDRELNWAXD.

TDEIIT. BEORETE T —HANNY v F/RF—yni—, SLICREEEZE
EAEYICEZEL T, BEPEBOMEET> TOAHEFNEHAONDIL DT U
MU KIEBEOBREMIC NS OBBEHAL THRETD ZEIITRLORENND.
2T, SERETH N AT EBOIEKERE QN 2R THlk. KiERORNEET
Bk EEREIDEBRVENSIYERNLER, BLXURAFTIN TS EDIFEDOHR
EEZXDEEBEVWENFNRERNER > T, ATUBHFLEDY OARIY ADMEKERE
ERBLEEREEZBEVEN., TOLIRHBEHZHOD, FIHTI 2 RNIYADRM
HEZRDIZE ZAICEFROMEND S .
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Elasmobranchs occurred from the upper continental slope off Iwate Prefecture

R KW (EFRAESEKEZ—)

Tomoaki Goto (Iwate Fisheries Technology Center)

Abstract

An elasmobranch monograph of upper continental slope off Iwate Prefecture was
provided on the basis of specimens collected by the bottom trawl survey using R/V
Iwate—maru from 200m to 500m in depth off Iwate Prefecture. Three shark species of
Squalus acanthias, Etmopterus lucifer and Centroscyllium ritteri and five ray species of Faja
kenojei, Rhinoraja longicauda, Bathyraja trachouros, Bathyraja diplotaenia and Dasyatis
matsubaraiwere found from the examined region. The upper continental slope is inferred as
the ecotone between continental shelf and continental slope greater than 500 m in the

elasmobranch community off Iwate Prefecture.

A FROMAEIE, B, B LUV ORI Ee> TRY, ZERR2MEEAY O
BRGOE S L7 5TVD, T, A& FRIGRIIREEMA S, KRR R FIL<ET
FELTWAIEND, A ERMEIRED EfRGE->TERY, £ 2 TR B OEASEN
BEINTWD, T4, & T RMEEZE T b 5 KRk o K e T, KPENFIE
AT LD IE D BT EHEE A DR ANATONDIDNTARY, TS > TR O fH5H
FEHBAGNZENA I TET-(JBMGHE, 1983; Fujita et al., 1993; Shinohara et al.,
1996; IS, 2001; #4%, 2000, 2003), L2SL72235, ZHBOAFZEIL, Wb iEZ B
DE7eHME AN LT, RIS A BT 2R EE~O B LIFES, Ll 197DILA
FIROW LI AT H BT 2HEEE 42 T B 8kMERRS - LIS, MR AERITIEE
A EBEFIXN TR o7, ALl (19711, 42 FEOMEEEDS S, 9 FlD A MR a4
BEARIZE ST L TS, ZHIVET, RO KRR AR 3 25T, Ll
(1977)725 K% 500m LAEDS 8 FliA L CVDIED, BRIDHE (1983)73 K% 800~ 1500m
5 15 FEA AL TS, —77, KIZE 500m LA OISV T, A1 (1990)73 8 F I
MEDKE 70~200m OKEEW LD 2 FORMSEE, % (20000038 FRIPOKGE
197~571m O KFEMZLE BRI D 4 ORI E ZNENHmEL Thd, £DE%,
aFRKEENE2— T, AFRMEOKEE200~500m (FiLa xR ELTCE K M —
VA Z L TIT>TWD, 22T, AMEIE, ZNETHE FRAKERI & =275
TETREICIDBEEMEL LI, KREMGDND EER e 124 R T DR AR AR
T,
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I

AT, A PRKEHN B2 —IC LB HOBFEHEEZ B EL b — L4
TOTREMHADNT, BFRMEOREMBLE EEFEmIZ B 2R EEOY AR
YRR LT, SRAEEIY, & TR A O B KRR IZ & 7= 50k 39 B2 Ab#E 40 £ 10
57 DK 200~500m Zxf G EL7-(X 1), FHAIL, 2000 FFLAEDOHFMA~6 H)E%402~3 H :
—HBIE 11~12 ANTSE FRKESMT B & — @ OFRE T A M A F (158 ho) ) ZH H
LT, AvZ—bha— )Lz M LABEIEN T — V21T o7, BRESN - L, i B CRIE
LT, —HE2FLIRY, A FRKEREMN 2 —PrEEARIFES) LT 10%5/L~ U 81K
CEE - PRI LT,

wE R

CHETOREICLY, BRERERPIRSN TR 0Tz 2 TliE 3D, DUTIOR R 8
M EREES N,

Y /)Y AB Squaliformes
Y )P AF} Squalidae

TTIY YA (X 2)
Squalus acanthias Linnaeus

[ 1] & FRE O BRI Tl o A7 MIERES AR D 1
T, AU Tl DI OES FEER CTHD, 2001 FLURICBITAATETIL, F-LWD
THHROOI, KIE194~416m NPOEREZIT, BRESIIZKIEIZHE TIEFE) 263m(196
~416m) T, FESNI-EEDFEHAEIT 1.4kg(0.5~1.9kg)d, RAKANT.LTH-T,
A CIEFEH) 268m(208~342m) E BT HL TR IKTRE N DEEES I, BEEESIVTEIR D
PIAREIT 2.6kg(0.05~6.8kg)&, FRARD DR HLL T, 2003 FEOLITITHEEZ LA
b A EEbERESN,

g Y¥RAB Dalatiiformes
HFAYF AR Etmopteridae

72707 (K 3)

Etmopterus lucifer Jordan et Fowler

[ZAR] AFREMEOKRER R CTIIRLE ST 2REED 1 FE, 2000 FLIEEIZBTS
ARFRAE T, ZOFREZF OIS, EITEAEBLLE OUFENSHBLL, K 222~509m 55
BAESNT, BEISNKIBITZETITEY 476m(371~509m), & T 334m(222~
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490m)&, FHIMZAREBEINZITo TWDEE BN,

FAIYA(K 4)

Centroscyllium ritteri Bonnaterre

[2AR] EFRIBEORERE CTIET7 7 PR TE 59D EEE O 15, 2000 4
VIR BT oA A TIEL, BOPAE TR AP IO KE 3656~403m 2»OEEIN,
1998 F-DHFEF I — /LA TH 358 ~453m MOATESERE SN TOD(E R, 2000), —J7,
A DFAE TIZRACE A DOAIE 507Tm NODREESNT-, ZNET, AFRIIARUFHE) S
7K 1000~ 1100m DHLEESNDZENHSNTET=N (A, 1983), oA IZED, K
FED AR LS OITIEL, FEREERBEIZITo CNDHEE 2 bNLEE X BILD,
ARET, 77V TIT AR TRV VKBNS L, FOJFNHBSEE RN ENIEND,
KA VKIEG BB T 270 70T LT BT Bl Y — AR T EHEE S LD,

T AH Rajiformes
X AR Rajidae
2L H AR (K 5)
Raja kenojei Muller et Henle)

[=AR] EFRBFEOREN L TIITE@IHALND, REFEIZIZTENIZHS
NORRE T, ARG TITAKER 200m (HITERET —F R T 1 EERESLZD A,

A H A (12 6)

Rhinoraja longicauda Ishiyama

[ R] AFRBEO BRI TENICALND, AFHA TIX 2001 452 H 20 H
(IR PR A (A kE 39 B 32.18 4y, BRR 142 FF 15.03 43) DK% 336m T 1 {E{A, 2001 4F
5 1 22 BICEAGERA (LR 40 £ 01.42 43, BURE 142 £ 19.31 53) /K 540m T 1 fEIA,

FBELU 2004 4 2 H 25 FIZIRAGER & (IR 40 B 02.98 57, R 142 FE 19.14 5) DK
438m T 1 fEADERES LT,

PI AR (K 7)
Bathyraja trachouros (Ishiyama)

[ZAU 1] EAFRPED FEREER R TENICALND, AFHAETIE 2001 4£ 2 H 20 H
(R A (b 39 FE 32.18 4y, BUER 142 FE 15.03 47D/ 336m T 1 AR ERES
T D I,
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Ry B A~ ([Z] 8)
Bathyraja diplotaenia (Ishiyama)

[z K] AFERMPEOREREDOKZE 400~850m (2@ IZ5A 450G, 1977), A<
FHATTIL 2003 4F 5 A 14 B A FRALE S CERE 40 B 02.98 57, BA% 142 FE 19.14 57)
DK 520m 5 1 ERNERESINT=D F,

7 xAFl Dasyatidae
A (¥ 9)

Dasyatis matsubarai Miyoshi

[2AF] AFRIBFEOKEM ECEGIZEBICALND, ARAETIEL 2001 FEOEFEF
A CAKTE 200~250m T FRET — X RS 2 IR EESINLT=D

% £

ZIK%EBZ CHELT AL, Y AR ARD I D 7 R 2 A< A0 HFE
&, DAIPARVR L AT EKEE 500m LAFE F 0 Alke T2/ AW b & T
Teo HBUEBERDZNT 77 7, BT/ NUEERO BB BT DI E0 0, ARHEK
MR DB L7 TNDEB X BIND, — T, Zlidkifa s B KEMER R L,
HHPEE 2 & DAL BN DTEND, AUFERN HPES E LB RIS T0D rTRENE
HdD, AFRITRAE THET 14 4, WET 23 000, FmbIET 60 401 ELfid TEL,
KRB 21 THZE NS TV D(Ketchen, 1975; FgH, 1992), ZHVETOFHAEDFKE
RD, AREIIFEHICLYHBIYARXNRE R > TNDIEND, REHHO KRR
I 23 KB ZR [FHIER B O —E S L CRIH S TRY, FA4T7 A7 0D 5, WS OREZ
W 72D BRI R L QW DBEEZBND, TV IPTENAIT AL, AF
IR DKL BT > TNDTD , WFHEBREE DA > TARKEF LSS
LRI B LT & B 2 6503, M CHELOY — 7 L7 52D 72 5 D1 L
FEDAEBERZ2IEWZ DL D EHEEREIND,

WAL T KPR O B R RRRAHENE, Z2 A2 BRI ERE NS T AT 2 TR
THIENFDIL, ZZ T BB LU ED Z AR i@ﬂi&?ﬁm%ﬂé’ EMHS
ALTWOBRIED, 2001; £, 2003), AMEEITKEE 500m LLEIZ A~ TGN H B
7R, REEM EERmZE £ \%ﬁﬂééﬁ“é@@b\ﬁ‘ﬂ%%@ﬂé END, RERSEIZI
THIDOIHEDBBATH L2 TNDEB ZBND,

X R

JERAFRI s — 72 B A 55 - 2305 (1983)  ARALHEG - AL A28 — > 7l dsk D
S~ REEMR EARF GRS E A, tEHEN B AOKER IR R# =, 371
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X2 777 7% A (IFES REHIEA: £K 100 cm, ) .

X3 72735 (IFES10043: £F 28 cm, M) .

X4 HAIHPF A (IFES10044: 42F 31 cm, M) .
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5 =E AN (IFES RBGEAFA: FRIERE,  HE) .

X6 AFHH A (IFES1045: {AMHENE 31cm, MHE) .
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X7 AFHH A (IFES1046: {AHZNE 28cm, Hff) .

X8 VAR H A~ (IFES1047: {A#EME 60cm) .

K9 A A (IFES REEMEA: (K20 35cm, Hf) .
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BRVay 7 THAFZES

Avoiding shark predation during fishing operations using electricity

HEEHR - =V —27 T —27 (REKENSR) - KGE— (RJIIRKEREGEF—) -
ATEFEINKR (37 LIRELRME) - BBA® (77 /v X)
Hideki Nakano, Shelley Clarke (National Research Institute of Far Seas Fisheries),
Yoichi Ohashi (Fishery Research Center, Ishikawa Prefecture), Miyaji Maeno (Suzu
City Fishery Umion), and Toru Kumagai (Techno-pulse)

Abstract

To avoid predation by sharks on fish catches during fishing operations, a research project has
been jointly undertaken by the National Research Institute of Far Seas Fisheries, the Fishery
Research Center of Ishikawa Prefecture, the Suzu City Fishery Union and Techno-pulse on the
coastal trawl fishery of Suzu City, Ishikawa Prefecture. A device which can produce an electric
pulse was installed on a fishing vessel belonging to the Fishery Union of Suzu City. Prior to
installation, shark predation on the cod-end of the trawl had been observed. After installation,
sharks were observed from the fishing vessel to exhibit an escaping behavior when the device was
switched on. Additional data proving the effectiveness of the device have been collected.

BEPEKEERFIERT - IRMEAEMIITEE TldE < ATREE CTIRE S 25T A OB RS AREIZ OV T
TR EITO) L EREBLE L TVDIN, Y AZMHILTND LN ZETH L EEDoZRW
BOENL DT ERH D, PIAITFEREGNOHENEE TORKER D OENT AW\
WX ED L X, IS ADNDIFEREMICY ADBRNO DN, B <HIET W E
Thbd, TARBNTS, THE, AJNREERINTRE S A0 5 IXE N O KR Z M@ AR O8I A 230 A+
DT, RAEDRBI2NNE DR ETFE LT, & 2 ClREKENIEAT Tl 2 E TOAEREMN
JED ) INTEAENL, P AEEESZENRTE20nE, Al Bkl 727 7 v iR L3t
[ CEREHICOEOL T A EBWA D 72D DOAFFEE A X — h S8 7=,

B IT B S8 D B OE D L /NS R RBAW-a Lo F I k> THMITER 2 &+ 5 2 &
MTED, ZHUZE > THATIRIZEA T LA TS RAHR LT 2 ¢ TE o mEEE
—&mﬁﬂv—ﬁ EhoTWnWbHEEA L9, L, ¥ AFMIERICER 2072 o A<Ciy iz
CHBARTERUCHNOHLHERETH L, WS TIIZOWEEFIHL, XA =% ANLFLEER &N
Faﬁ%%émfb\é ASBEIOMFRIZZ OJFEEZICH L, OBV AN 7 —D X ) IZE G ZE->THA %
BWAEBY LW TAT T THD,

LRITEE TH DT 7/ 7V AT JEE IV AR IS E 2 L, BT EOmEAIK E VIAZ A7)
SN DAEEMNEZIRSHE, MBI 280 2 Ff > T\ D, EEROIEE TR AR 2
DIAT, BRI 2 L 2 TR OERZ T O TH L, @A SV AOBEBSHMZ ~ v %
— VAT 21 H 508, Lo EHNN AU LI L S RIEETH H L& 2T,
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INFTOLZAFEHLIBEFOFH G ETETEL, BFREOBIEF CIX, ERXMEEMICEDY
At L & M AT Z D E LTV ARARL v TF 2 AN LT A RE KB LIy 7 LT
i L RPE CCRIF 72O BIE SN TV D, P ABFY Y 2 v 7 Eo7c L 9T, FAILZOMIZ T2
vavh—| EARIEDTTE, FOMRRIZOWT, MWD EOREDOEHTHRNH D0 E, T AD
I A TH DM E DOV TIBERAET TH 203, FERANTIZT A D LT2KIB S O 2 HE
BRe, ImUKICBEME T DI S 572 & IGHEIIANEE X b D, BIE S ARLEE ORI
L CIEERINTTTRBENO AL BT LB O WA DLERH D Z b, BEFOBELORS
ZRLTWD,

F

K 1. fEBTHRETINTEDbLBRAMO T Yy R K ZOERSICY A DBEHRL <,

KEABEZZ LA (B) LIBfROE Y 27k <A ERUTTIRE OEE R
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BB CHEINIZATT R (FR) OWOFHPBLIOF VED
Wb & DB
Dentition of a male Megamouth Shark, Megachasma pelagios from Suruga Bay,
Japan, with a comparison of the fossil shark teeth from Chile.

Hf & (PAOEIANIER) - BOXXE GRIBERFMEER FEYE) -
Hf B GOERFMEEEE)
Takeshi TANAKA(The Japanese Club for Fossil Shark Tooth Research),
Fumitaka NOGUCHI(Marine Science Museum, Tokai University),
Sho TANAKA (School of Marine Science and Technology, Tokai University)

1iIU®HIC
A[E], 2003 458 H 7 HICEATE CHiE SN7-2E 425mD AT~ T A (FR) OHWOF
%ﬁ B LUORHNT 22 572, EFIL, BAEA TV ZAOWMOBELRFT5Z LI
TR BRT Y OB~ A ST OB LV ZRICEAIN TN D AT
7 A kﬁ‘iz}oﬂéﬁkﬁwﬂﬁééﬁoko ek, AWM EERT HICHZD, TAV, T
7 U &N D Stevem A, Alter KIZix, FUEOEARZRML L CTWeEWe, £72, HP KK
Wi, BUAEEAROE OGN A LTz, UEoFICEROEE2RT 5,

2 BrFEE
BARA T~ 7 ADOWOHFFES1E. Taylor et al.(1983) 37k 1 % A FHEAR 2 Fe# 4 512 H 720

HOFREEIHICEEH L D, £z, R UAe XA 7EAREZ E &I Compagno(1990)i% 7
AU T OFTHI G H A SEH L. megachasmid (). A XU 20 HENSEH LT
Megascyliorhinus coopei 33 &L VRV kT L@ Htds 5 pEH, L 7= M.miocaenicus D {4 %
R LT 5, F£72. Yabumoto et al.(1997)Ti&, 1994 4F 11 H 29 Hi#% i T S h
722K 471m D A ATDNWT, uﬂ%uﬂﬂi TRH LTV D, AT~ TR TEMFRT, AREAR
Z T 19 PIfERE STV D28, G RIS OFHAIZ F2hi L 72 D%, Yabumoto et al.(1997)
BHIHTTH D,

3 BiAE DFE

FEAM, THAM & L R TEAMICFAICUEEZ LTS RIBEETH D, hiEITE %
W=AFETHLH, EMmE, BHmEE IO AT E R G R E < i 2t Xk 51T
<o 22l WEHIHIZREA L T Em <, £hig, #EORMEZ T 08 bR L. DD
M S FTEHL . WHREIRITT L, mOOWIEEL Y 113 DL ZAF THFET D, HWIRIX
BRI 2 RIS D SR T < DTS BMIE O f i CIRARNZEHT 5, R4
EROTRITFEARD F— LT CTHRER TR, REALDFEET D, 8 GTb) 12
BT LT, HENE ST ITEST L2, % (@0 IET LI, @m0 AMIC
iR < B <
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BRI CRE SN AT~ U ADE T HE

BRTTS T SNIEARDE E FHOETOMW 25 Uiz, FHIL 28003t e s &
WIECH D, ME LT —H&2E— 1ITR L, BEEOAEWIIBNCK— 1178 L,

HWEMELY ETHBOWREIL, 1. 2HAOMES, BI3WEFEL, &F
10 WEIEDOER b > & bEm< 720 DI, WEMICIK< e D, 72 5 O i e i K &
9.3mm T&H 5,

fe BEAMIE, BEEME & RERIC, 1. 2O, B3 WL kL, 5 10 thAT
BOwNR b oL bEL 2D, EEHMIL FHEEO LD ICHENIZIK 2679, IZEZRCES
Db < o 2 EFHE O MR K E I 8.7mm Th 5,

ZOWRED R S & EEZEOEAR LT 5 & BBNEDERD I RENZ ERbnd,
ERIIMZEOEARD TR RKE VR, WD, BB OEARD T RRKEVDOIL, FEifE
bHDHM, WEICIVENVWEEZZXDL, L0IHDL, MMOFEOTATH, FAOHTNRHL
DTN RELS BRDFEENHY . T, KEOKFIT, AR A AZEHFNTREZ T
L0, FELLTWIZODOLDEEZEZ LTS, AT TRZBWTEH, BMEEEY
T MR EZEZDNLTVWDIED, WITEFIEHT 2 BN W, Eivl, HZED
HEWTHRADENRRENE D EHERT 5,

o, KEOwEE WEEEZFR L (F—-1 2R), TOME, FEHE L THEN
1.869, 7& LBHMI T 1.695 & 720, FHAEOITH LFHE LV MR N D7D,

Wy, A2 BB 38 A1, A5 LBEME S 37 H, LBESEOAFHE 75 FI, 22 FRESE A 51
5|, £ FBEE N 55 41, EEEOAFHT 106 5 TH T2, ThErhrd A7 HEBOEAR
LHT D ETROL IR D,
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BUAREAR SN )
= S s 108 128
[LESE 83 97
73R 75 106

SEARDOWINELZ LI LTy, AT~ U ZAOWINEIIFERICE D EE L TWD Z 0D
D, Filo, BB OEARIZ, AuZ A7 LU THIED 20 HEV DR, 2720
SEEAL b FHHE O LFHE LV L0,

4 ALAEARDTEH

BEAA, B, C
FAIHP AH  Lamniformes
A~ AP AFL Megachasmidae
A~ AY )@ Megachasma
Megachasma sp.

PR 2 40 B~ AT e e
JEYE : Huarra Formation

FEML : Antofagasta, Chile

ALY, frh, WIROMREIIBUAEDEARL LS, i EWm, BMime HiEs
AWHS#EEZ LT D, URIIZER TR, BEHED 13~12 oL Z 5&(?#?6
772, BEHTHITBAED X O IR L TV, SR, #HJMD R—ATH D,

A A, B IX, HEMIIE, BEIT 5720, LW, NELZETHY, A C
RN R E MHLS 720, mOISAIE L2l EE SN D, ZIVUTIRISR T R /et
TEDFEMEN S LHER TX 5,

EAA LB, BHE
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A C B, BE

BUAEREAR L T 2720, thrfm, g 2 #H L7z,
TV FEL A REAR i et (mm) P e (mm) 7 B e
FEA A 10.5 19.1 1.82
A B 8.1 14.8 1.83
HEAC 10.0 13.3 1.33

2T ORARBEIBOMA L it L TRE NI L BbND, MAA, BEBETEOMAD
BRHT & BT 2 L. 2.05 5, 159 5725, FHOEAARERAETHS, BHOKE S
WAR &G B 0 RIER, D7 L bBAERME I L TRE RETh o7 = & 11
VAR, DS AE A BRI LB L T B T, AL A 7 R RO H DT
b DERIENARY, L L, BUER Y LREChH 728 5, Kx SOENE, #5
BbbdHh, I T, AN Y ARORERE LTHET S,
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5. £¢®

AlEl, BUABERDOA T~ T ADMW EAVAERZHB L2 212k, SETATYTA
O EHER SN TN F VEOERNS, AHTTARBDLDOTHDL Z ENWIRTE T,
UL, K& SHSBEIE CRiE SN EAR L I U CIERICRELTH D72, BIAEAR L
DENL Do Tn, 5%IT. TOMOPFEHTHEHR L TWA AT~ TR (?) O{baziE
MCHE L, £, 2L OBREEROEZFHIT 22 LI2ED ., AH~v U RAOEIZOW
THFZEL TV & 721,

6. 2%k

Compagno, L.J.V. (1990): Relationships of the magamouth shark ,Megachasma pelagios
(Lamniformes:Megachasmidae), with comments on its feeding habits. NOAA Tech. Rep.
NMFS (90): 391-414.

Taylor L.R., Compagno L.J.V. and Struhsaker P.J. (1983): Megamouth-A new species, genus,
and family of lamnoid shark (Megachasma pelagios, family Megachasmidae) from the
Hawaiian Islands. Proc. California Acd. Sci., 43: 87-110.

Yabumoto, Y., Goto, M., Yano, K. and Uyeno, T. (1997): Dentition of a female megamouth,
Megachasma pelagios, collected from Hakata Bay, Japan. “Biology of the megamouth
shark”, p.63-75, Tokai University Press, Tokyo, Japan.

F— 1. BEATEEFR M CERIE S NIZ A H ~ 7 2D OFHAKE R

ETHE LRl
R B A =/ 18 i RS =/ 18
1 2.7 6.1 2.26 1 3.0 5.3 1.77
2 3.0 74 247 2 3.7 5.7 1.54
3 3.7 8.5 2.30 3 3.9 6.8 1.74
4 4.9 9.0 1.84 4 4.3 1.6 1.77
5 3.6 8.8 2.44 5 4.4 1.1 1.75
6 4.4 8.8 2.00 6 4.3 7.3 1.70
7 4.9 9.3 1.90 7 4.3 1.7 1.79
8 4.1 9.0 1.91 8 4.8 8.0 1.67
9 4.6 9.2 2.00 9 5.1 8.1 1.59
10 4.8 8.8 1.83 10 5.2 8.7 1.67
11 5.1 8.8 1.73 11 4.9 8.4 1.71
12 4.1 8.4 1.79 12 4.5 8.4 1.87
13 5.2 8.1 1.56 13 4.1 7.1 1.51
14 4.4 8.6 1.95 14 4.3 8.1 1.88
15 4.2 8.7 2.07 15 4.9 8.3 1.69
16 4.4 8.8 2.00 16 4.5 1.3 1.62
17 4.6 8.7 1.89 17 4.5 8.6 1.91
18 4.6 8.3 1.80 18 4.2 74 1.76
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19 46 8.4 1.83 19 48 7.7 1.60
20 45 8.3 1.84 20 43 7.7 1.79
21 4.1 8.1 1.98 21 4.6 15 1.63
22 4.1 14 1.80 22 4.4 16 1.73
23 4.3 78 1.81 23 45 7.2 1.60
24 4.0 7.9 1.98 24 44 75 1.70
25 43 7.7 1.79 25 4.2 7.0 1.67
26 45 7.9 1.76 26 4.2 6.5 1.55
27 4.0 1.7 1.93 27 4.0 6.6 1.65
28 4.0 78 1.95 28 4.0 6.0 1.50
29 4.2 78 1.86 29 3.9 6.7 1.72
30 4.1 74 1.80 30 3.3 6.5 1.97
31 42 7.9 1.88 31 3.0 5.3 1.77
32 45 78 1.73 32 35 5.0 1.43
33 43 74 1.72 EHiE 427 7.23 1.695
34 47 15 1.60 =AE 5.2 8.7 1.97
35 4.4 7.2 1.64 = /IME 3.0 5.0 143
36 4.1 15 1.83
37 36 6.8 1.89
38 34 6.4 1.88
39 34 6.6 1.94
40 3.4 6.6 1.94
41 3.3 5.5 1.67
42 34 6.2 1.82
43 4.1 54 1.32
44 30 5.2 173
45 3.0 5.2 1.73
46 3.1 4.9 1.58
4.11 7.64 1.869
5.2 9.3 2.47
2.7 4.9 1.32
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FRAEYE D EBHE~D A H <=7 2D AN

R B & &
i R ERBR G F T 0%

Catch of megamouth shark by set net in Sagami Bay

Masuo Iida

Shizuoka Prefectural Fisheries Experiment Station Izu Branch

R H< 17 A Megachasma pelagios iX. 1976 DT A 2351} B YIFEHERN> b ORERFEHI D3
HFh 20 BFIDOFDIp Y A Th BN, HREFILLEICZ>TEMLTND, 4E, FHK
BB W THLEBE~DOABIBEAINT-OTHET D, ZOAHTZADABIZONT
. TCICEESSE L TWAA (BRE, 2004), XYV EFMAREREMLTHRET D,

A H =y ZDBAME U OAEE LT, 5 R OR GRS O XETE B
(Ackt 35° 03’ . HHK 139° 06’ ;M) T, 20044E4 A 23 BIZFR SN/, 4 A 19 BIZ
i, BEEBICEE LA ARBERINTEY, MBI L 72K T 2 @&
KDOAH< T ANHRINTZ &I D,

4 F 23 H O 11 BRE, @AERERREES» OHERKERBRBFILIHIC ==
— R TR ALY ABNEBBECAH L) L OEDZEEN AT, HEEEDRH o T HF
i, TORARITE EBREIRTRY, BEEMREE T LI TERDPSTZA, =a—
ZTREYALVIERNS, EANMCERETRER - $iB 3N/ A T~ U RO WREENE
WEEE LT, A, teHE T, TEEF AL TR, KERBREHFEITBITLIV AN
< R LB LU LN, BIFOBRETIIAN vV ALERL TV o, &
H. SR EGRESOILAEBEARE LZEEY b LI, IMBEEOREN L, [

138° 140° E
Lo v b 3 11
36° N-
] LN
3 o Sl AEEZRM
) TSR éﬁi
nee

M. FRAEBEBONME.
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BOYABATTORATHLZ LR L, ERFIIHEH THEINTZZ L 2EIIRST
My, BE/BHLERO Ao LITRE LT,

AR L7z X 212, AN U R LETRESN, REXFEERETL I LIXTE 2o
Tefe®d, AHETIX, EBMEZTE T 5MARBRERKSMHOPHBK e KfnZKMH 5
DI ZE D ER & IWARKBEE LI-BEREM S, ARRFORI & B EEOR ML T4 5,

AH<T AL, 4823 BFAT7TRE 30 53tH, MWEZHEDLBEICHAIN, BRRKIZIIES
TWe, RAEEBRIIATBICOEEMDOTNDI I D, AH~T R [X4H 22 B 23
BIZTCTARLEEEBEZ N, PRHRICED &, BRYUMIE., EEMBIIKEICAMETS
PR (AP REBNRS, UAYFAT20044FE 1 A 29 BICHAM ; fRE., 2004) & Bo
7ed, HESPHOBRN OO TREVATHILBBLIZLDIETHD, AHTTUR
X BRI e —7 200 T EIC BT bz, UL, 9N XA AMRFORBRR D (58
nigwn LY, SERZUML-® (BERa), BEEREINL, 28, BRalCADL
NORHOUMWNI, e LT —7Z0THRY EFERIUIN 6D TH D, AT R
DERIE, RBEDIZEETEB->TWHER (FHRDb) b Ll HRIZF> TV 50
BHOREENE, ¥ 49mEHE L, E-BEH2Z2EL-EE (BFE4) T, TEBED
FERERINRNWZD, BETHDIEEZ LN,

SRIORRE LB TORROL I, A AT AN LB ClEE L TRRE
N=DEFPHTOREFH L Ebh, ZHZIIMLrDRENRSH L LAl D, FKRATED
MO E LTIE, 44 16 2254 A 20 BITHiT T, B/ MEfT L, MBS o8
RN H ST Z BT OoND, T LEBBRB AT AOFERIIBEERH D0 EH
DIEFRATH A, MOFREHEDL S, SERFTTHMEEIIHHLEX D,

SBEIDORAT< 7 ABHERBIZEST-DIZIE, RS TORRERNIZ KRB TOEENSHE
S, WEARNEFOBEZR TEIZTWEZ ERFEWLE, £, AP kbi-Z Lk
BRTholeh, BRIZEHKINFEZLIZIEETH-7, bL, BLWHATHD LB
SNT BEEBBE INRITNIE . SEIORA T~ U AOFHBENRFLEFIZTEZD Z &3 R2hro T,
IDZEEEZDE, BEICHE, BEINELOOA T R EFBINTITREIEDS
o= BB H 5 LRSS, SERIOMRBIRENSHD A H~ T AMED—B & ieh
EENTH B,

BEIZ, AT ZAABOBEREFETCWELE, BEZRHE L W R0k
EBRHEAOILABBERAMEORREEH X TV BRIBERSHOPHEK,
fex AFERK, REZICELIBS2WEEE, AE2 L0252 T E&-
e RIERFOINABFELITEIN 2 LET,

5| A SCHk
A4 (2004) WROEBMTAH~o 21aH#, FanEi=Lv, (298), FIRISF.
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BE, MEZBOEEHE CHEBEIN AT~ A,
a. b: 2, c: FTEMB. d:HEH
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A CEREINA X Ao
Dasyatis izuensis Nishida and Nakaya 1988, from Ariake Sound, Japan
o N B (RIBERTKEETR)
Keisuke Furumitsu and Atsuko Yamaguchi
(Faculty of Fisheries, Nagasaki University)

BRI TR TR L, B - 428 - 18 - fEAD 4 RIZH T, M bALZm)
S TEEL AV AAETINBERDOPETH Y . Tz AT 6m, BADTIROK 40%IC
Il 2 KRR TEREOD TR % R DY C b 2 (e 2000),

“hE CEBRE)DIX. T HTA Dasyatis akajer & XA D. zugei D 2F8DT 71—
A B STUVEAPIE - FE 1955), ILRIZ K V#T-iZin=A D, laevigatus
L%V A D acutirostra ® 2 FEHVEE Shi-(Ln 2008), £ LTATREL AEREDHFHT
FICT A BRIED 1 FEThHA Xt AxA D izuensis 7S, 200444 A 16 AIZAH
VRS AT A BIETH T, RIS X 0 2 EREE S WD TRET D, TRIRSIC
9 fEAIE, ARG 585 mmUAE 9.38kg), AMIE 726mmUAE 21.5kg) T, & BIZHETH >
e,

AL ST A BRI L 2 A, REEEFROZES AR, YHRAMARIED
14.1~18.7% T 5 = &, BHOMFER$0S 18~20 THD Z L2 EnbA Ak AxA LFEE
X7~ (Nishida and Nakaya1988, 1520000 (X1, 2).

1 A Xt ATA Dasyatis izuensis DU J UMM
iy, bARIEE
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2 A Xv AxA Dasyatis izuensis DJEHE
W Ecsos

T A IA IR OE S RRE, A A AxA
. XABTHAHZ L TXRITED

A RE ATATT A RO 1FET, 1985 FEIZHIIRGTE - BIBE K OT B 7KK
10~20m H>5 18 HAV-{BIALS, Dasyatis izuensis %4 T Nishida and Nakaya (241
WX ON 1988 DT L ThD, AREIIEAARKNTPHRRORBIIAERTHL S
U5 2000). 52448 (Nishida and Nakaya 1988), m&RLMTRI(FE5 5 2001) 2D
NI BN, FOMOUEEN B DHBBIIXH E V RETZ B2,

HRECRONE T HTA BEED 5 b, A Xt ATAIRFHEN L ETNDHD
LLT. THTABNET BN, (HAQ00IFE, ZhFETA AL XA I EMDT I A
BAENTIR STV VRN E12oWT, ANBIEREDS & <EITW S T2 DIZIRIRI STV S
TEEMEA IR L C\\\5, 22, ARMCAERT AT A REED O H, A AL ATA
C L BT H oA & DHBEATE D 123, SNITARE, NETREZRIE L, BERE1T o7
BT A=A 1XEFT 181 R TH 5,

S ST X b AT OEREIRE AT, AREEIEEE Tho T, WiEEE
OIEDE EO—Eic—5, RBEHIRORICARRN AT INERID B - T2,

—F. T HTA OERESTEIEAET, AREEILRETH Y, HREREER, HUKALER
b RS F TOMBATTE TR I OEGE NERI B D Z L b, A AL ATA
L7 HTA L ORI, ARRER BRI O & B LU DRE SISEVDIDDH T
L RERT X 1o, AEHIE LT3 2 AR 3 A B IIOEIS THE LTRER, 3050
(7055 3T (Prenarial snout length : 4 Xt AxA 10.1%, 7 H=A 11.5~17.0%,
Preoral snout length : £ Xt A=A 16.4~17.5%, 7 H=A 18.6~24.4%, F—AEfLATR :
A R AxA 254~25.1%. T HTA 26.2~33.7%) THAIE DBROHNT

AR 726mm DML, Rk LTI & FE 2 LTo@ER T o 72, A5 585mm
DML, FEORIE, SREORERIED DEBET L EX bz, 2 BiFE bFERIC
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IRE IR IR DD T,

A X A=A OEFEMZ T L 25, (BIE 726mm OEUERDBENLITA B, B,
ZEEHHEAL ., AH2IE 585mm DEUKIIZEE Tho7e. —H, THATA X7 IR $F
e <BHEL QU

BRARREREIIA X AT A M 19~20, THTA D 18~22, F/o, DRENFIRIRZSEE
[3A R ATANE, THZANI~TTHY, FHIHEIIREREVTIR LN 2T,

A
A R AxA DREIZEL, TBIEZR\VEE F U/ iEOTE RIFHERICELA L E
TET,

BE R

EREIES, 2000, ABEOEE LOD, T8 - WRBROEMSRE, Wit 3029
~29

WHRAEAES - FEE, 1955, AREOAEMIZHOWT, AALHHIERZSSW, 16~19:
292~302

I AECF, 2003, HBRHEDTA IR ONWT~HEORFIZBRE L T~, ATHEF, Vol.35,
No.4 : 241~245

Kiyonari Nishida and Kazuhiro Nakaya, 1988, Dasyatis izuensis, a New Stingray from
the Izu Peninsula, Japan, Japanese Journal of Ichthyology, Vol.35, No.3 : 227~
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Overseas expedition of freshwater elasmobranchs
in southeastern Africa
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[Sharks, Rays, and Chimaeras of California] , ['The Secret Life of Sharks]
[Biology of Sharks and Their Relatives] D#EJr
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- [Sharks, Rays, and Chimaeras of Californial by David A. Ebert

University of California Press, 2003

ISBN 0-520-22265-2 $39.95 cloth (/\»— FA/3—)

ISBN 0-520-23484-7 $ 19.95 paper
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- [Biology of Sharks and Their Relatives] Edited by Jeffrey C. Carrier, John
A. Musick, and Michael R. Heithaus
CRC Press, 2004 ISBN 0-8493-1514-X $99.95
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