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— A - L Review & original articles——
=4 U Alopias pelagicus DI RITE) & B DS
Feeding behavior and caudal structure of pelagic thresher, Alopias pelagicus
(Lamniformes: Alopiidae)

IR ET - EHIER (KB - BEEE) - A —F GLiEERTF)
Yoshikazu Kitadani, Kiyonori Nishida (Osaka Aquarium Kaiyukan) and Kazuhiro Nakaya
(Hokkaido University)

WElFAECI% 2008 4 6 H, AE BT 2= U OfiE % 11 H~26 HEATV ., BEAFTITAk
LTz, =& VIZOWTIIERDIIZE TIBOBIC B2 5 Z L 0HEII SN T E 208, 1PE
IZAEET D=4V ORI TENCEE T 2 I T Wiy, SEIFAEFENORE T
TlEH AN, =%V DREE ST TE 2Bl 22157, £7-. =%V, 74
PA L AV RBO 1VEDOR N~ Y ARRIEARZ VT, EERICBIE L@ e Bo
MEDBMREBLE LTz,

ABSTRACT

The past research has suggested that the pelagic thresher Alopias pelagicus (Lamniformes:
Alopiidae) eats the live prey using its caudal fin, but the detail feeding behavior of the pelagic thresher
has never been shown in the open ocean. In June 2008, Osaka Aquarium Kaiyukan kept and raised
pelagic threshers in a fish tank for 11~26 days, and its feeding behavior using its caudal fin was
observed and recorded. Relationship between feeding activity and caudal structure was considered
based on a comparative analysis in the morphological features between pelagic thresher, Isurus
oxyrinchus (Lamniformes: Lamnidae) and Carcharhinus sp. (Carcharhiniformes: Carcharhinidae).

XL ®IZ

A F TP AR D=4 1 (Alopias pelagicus) T2 HADIRH N SLEGEOINEAR L, &R
DIHFFHNET HRVEEL D, MEOW HOBARTR A W & BfERA L0 #%
ADJRIERIEEN /NS, TORE ZFBREL 1 TTFE LW L2 E0HSCTH D, =2 VD
IKIEE T OB B IHRD TS, ZAUIARESINEICAR L, BV RIE CHiET 5
Z LN Z & ROEEICE L COMAIND N EITEET S EEZ HIVD,

b - TEE (1996) 1%, EIE SRR 40km W CHEE SN CW A A Y A Bl fadE A
kG & LT AEBRIESE DTSRRI A A L €, (S NIc=% U D 88%IZdT=% 65 fE{AD)E
fig FIECEI o TS T ED D AREITRIE CRIAEM A IO TR T 5 L HEHI L7,
512, fih (2008, 2011) 1 IAF Y AREIAD REEDTAIR (hodH A HE & i L TRV
FBfig. K&K Z (precaudal pit) . K& ZRREAEN) TN L) o LT AERERE DR
IR OFERIN S . T ATREE TR A&, ThnD RS LG LT,

D%, HREEE Tl R e KT LA BARR U 7 A e i fl 2 o & —%
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FIRMLT, AT A AR (Fic=2 ) OBE, fEICHL Tx 7225, 2008 46 H
23 0725 6 A 24 BIZHNT CUMHERHEHE (EfEA) Thigsh-=% U 3k (&R 17
~19m) ZLAGFENOAERITBEN L TR 26 HRIBE T2 2 N TE, 2O, KO
EATENZBIZE, BT AWYRICIND D Z LITPI LTz, EHIZEE LIX=4 Y O TE) &
ROBEORRE BT D721, =X VU, TAH A (surus oxyrinchus) . A 24 X gD
1fE (Carcharhinus sp.) D7V~ U ARIRIFATINIIERE & NESERED e 21T > T2, AN
FERETIX precaudal pit DX X, JEHH GBI )NT TORKAR E2BIEZ L, FHANTEEAR
BNTEEAD  (2006) (ZHEVY, PNEZRETIE X SR K A FHES Ok, i L A
DRI 5 AT T, TH OGRS =% U OB TN S TRET 5,

=2V OBRELAEECTOHEE. MAITEBOELE

WEIERE CIE 1997 AR R TS K T DA KRR A Se i LA e o &
—ZBR L., VRV A AL U LT ERAEMOIUER JOEE ., a7 T
%o LIATRIDI AN TR L RIREGHA DS 2 o KEBEHEZHRE L TRV | kx et
PN S, HRIEER IUARR LRI S O IO b & EiEfE COREZIT-> T D, =
2 1) OAFELEHT RS, 2008456 H 8 H2 5 7 H 6 HIZHNT T, CEMIZI 13 fE{ED =
2V DOAENRHY | 3 ERZ DAAFENOEEZF~NE L= (Table 1), F{EDEENED D D
B B CIfE = AND 7T ATy 7 A J) F7p SR, HENAE £ I E B
DAFEAEE U Ciligins LTe, nsiiiid 30 9706 1 RFHCh o7z, HPITERE L7 AEEIX
10m X 10m, AKESmOMEE T, =% U ZfiE LR OEAN/KIRIE 22°C~264C, 4%
NRELIZ=2 ) ORE I8 E 1L7Tmo s 19m, HHIa2, 21 Tho7-, F7-. £H
OB BT 11 B 26 A TH -7,

Table 1. Pelagic threshers caught in set nets and kept in a tank.

Total length (m) Sex Collection date Rearing period(day)
1.8 2 23 June 2008 11
1.7 A 23 June 2008 13
1.9 A 24 June 2008 26

BHANE L= D39 I B ) TERK &GO T3, BnkiRE N 1 R - T @R
D20 S B DTN, R UAEBIITEEN Im O7 Iy 27 % A % LEEREEF L T
7205, =X VTR D RE BT R oo T, ABEANNELIIEEAHT 21T o 7273,
ANEA NS TORERTEIA~ORIS, B A MED Uz, fHIEEME TSz L2
AU, ~A T NEUFREREH LTz, FREEESKED BT TATV, SefliFIRORTT
ATV EIZ R CNWBIET TH TR, £DHI b T bz, BICE-T-,



BEREOHET, BfgEE S Z &72<
EHERERDZEHH-o70 (Fig. D), B
figzffio TAEZIE . ZNNHRND
ZEvdho7 (Fig. 2), ZOITENIIKE

IZEEWTBE, F720E, wo< DIEAT

WS HIZR LT ThoiL, FRZC hE DA

ZREE L THXTRICE L Rb T,

Fig. 2 1Z=% Y ORfEE L Tl R4T

AT UHIVET AN AT TIRE L

FRIEERIZ L2 b D ThD, =4 ) .

F T HEOEHAZIR CHER (Fig. 2A) . K

\ZEfEZfE > TREZNI<ATE) (Fig. 2B, Fig. 1. Pelagic thresher feeding prey directly with its

D) (Z%%, fZ& N <ERZITAE KR mouth.
< I G L, Bligx EmE 2y A

FIFEEEZIIANTWD, fHZ A= 14,
RO R » TRAS, R TENC
BORNITR CESHERELTWD 2 &
DB, ARFERITZ O TEI O BB/
DEEODTWS ERbD, £72, K
[T ARVl -1i gl AN QNI =% iRV N AR
SO L THDA, ZORRF2 5, B

72 V) RV TAIANTUN D Z & 239 /s
MR D, HBHEOPBIEETEREEME
IFRATEICIE, AR, BAR
D R A AR 5 FILLE
ThH-oT-

D
Fig. 2. Pelagic thresher feeding prey using its

caudal fin. A: Identify prey, B: Watch the
prey, C: Rapidly bring its caudal fin up high
aiming at the prey by arching its back, D:
Strike the prey with its caudal fin.



=&Y, TAFA, AVeFRBEO 1 EONBFRELLE

FHTCII=2 VU PREfEE IR R CEAZIKARTF 2815 LT, 2o X9 ICBkEE ki
R LT B7-DIiTE U LT RHEOMEAORSEI S D LB X bivd, £ 2T, T &
ROMEORRRERGEET 5720, =% U SfERHR T2 M <ATE G STV ny
FH A AV FRED 1 ORIV~ U ARIREARZ VTN RE & NETERED Hl 17
72,

SNESTEREDFHIFE R A Table 2 (Z~77, ANIEME TS &, BIOE S| JBfE FER,
RS EORADR SCMEIF=2 U Moo 2 FE L 0 B S8 KE VY (Table2) = HIZBfED
X Z5E L <Rt D720, S8 B EHED 3 DA EM ABC (Fig. 3) (24710 Tl L7z,
A NI ERERS T R, B EALITRBARR, C MRS X R BRI~ O E LTz,

Table 2. External comparison of Alopias pelagicus, Isurus oxyrinchus and Carcharhinus sp.

A. pelagicus I. oxyrinchus C. sp.
Total length (mm) 1380 900 920
Precaudal length (mm) 580 730 680
Depth of caudal peduncle o5 32 51
Caudal peduncle width 5.2 7.5 4.4
Caudal-fin upper lobe length 136.2 28.8 36.0
Caudal-fin lower lobe length 13.8 20.3 15.4
Dorsal precaudal pit length 3.8 0.4 0.7
Dorsal precaudal pit width 4.3 2.7 2.9
Ventral precaudal pit width 0.3 0.4 0.9
Ventral precaudal pit width 0.9 2.5 1.5

All the numerical data indicate the proportion as % of precaudal length.

Fig. 3. Locations of part A, Band C.

Fig. 4. Cross-sections at part A, B and C.



ABC & ENLCUIRT L7 & 7.5 & (Figs. 3,4) . =4 VIFHEZEVVINETEZ LT\ 5,
LIV NTITT AV AR LD T e b2 L TR Y, FHZ B L CEE THD . A
vu¥ A EO 1FTZOREREEZ LT3 (Fig. 4), Table3 1 3FEDSEMLIZIT 25 Wr
DE S EIEOLRERLTRBY, =2 U TE A EIND CEALA~E BT~ THEZ
F20, THAYFATIEBEMNLCERICIA 720, AVaFRAREO LFETYH B HN T
SO L 7o TN D (Table3),

Table 3. Height/width of cross-section and its proportion in parentheses at part A, B and C.

A B Cc
Alopias pelagicus 78/58* (1.34) 61/36 (1.69) 90/24 (3.75)
Isurus oxyrinchus 70/80 (0.88) 24/66 (0.36) 70/14 (5.00)
Carcharhinus sp. 75/64 (1.17) 36/33 (1.09) 65/16 (4.06)

*Height and width in mm.

Fio, =2 VIHHEATEI OB AR TRED
(L& 2 e U CRMEZ > Ty, Afd
OIRFRE L HEFROS AT OEE
R EHSTNDH EB X LIS, £ T,
RORE AT 57280, IREEZHEERE
THIV , 3 FERI TR LT, RERIT.
=4#1U1%0118, 7AY A% 0.068, A H
P AJRO 1FEE 0090 THY, IROKZ X
AT L bR & BT S SITE ARV
=2 VT 2 FEIZEER TR k&= & Fig. 5. Locations of vertebral column shown in X-ray
Y OV Y photographs.

=FZ Y TEFFA, AVaFRARD 1
T D NE T RE Erik
WEBTEREIL 3 T DOFHEDONLE, RAEDRN
WL, ABC F-EALoWrm (Fig. 3)
(BT DRHRDHE AT T2, X HEFEIC
KO MmO G RIFHET=4 U 25 3fEDH
TliImbEVNEICH S (Fig. 5), £Z T
FHOALE % 3FECHikT 5720, ABC %
ELOE D HHEAR T E TORRfE A £ D
EML O THI- T BB THR LTz, 2D
BEANSWNE EFAED SV MLE (T Fig. 6. Extension of caudal bundle. Numerical data
CHDZ LT, =4 U TIE3EL, Fr indicates the extension of caudal bundle as % of
(2 AB LI TO 2 FE 0 BHED & caudal-fin upper lobe length.
VLB AE D Z EAVRE T (Tabled),



Table 4. Location of vertebral column at part A, B and C on cross-section (i.e. depth from dorsal side

to the centrum of a vertebra/ body depth).

A B C
Alopias pelagicus 40* 34 31
Isurus oxyrinchus 50 50 34
Carcharhinus sp. 48 45 32

*Proportion in %.

FREEDHAIL, g FIEEE O REEH N D
FKimiE CORS %, ZNENEHE, (epaxial
bundles) EfEHIF% (hypaxial bundles) TZfE I
FER LI L7 (Fig.6), =%V OAFGITE
fi& FEED T8%I\ZIET DM, T AW A1 69%,
AW A)EO 1FT73% CThHoT2, OFD.,
=%V ORFEFRIGIL, o 2 B~ EHIT
FCETHIENHB LI, LinL, =% VD
FEEENEIT I T EAE FIED 81%., A Y Y A FED
1FEIL 76%, 7AP AL RW%THY , TAY A
NI ETEL TV,

Fig. 7. Epaxial and hypaxial bundles of pelagic
thresher at part A.

Alopias
pelagicus

Isurus
oxyrinchus

Carcharhinus
sp.

Fig. 8. Proportions of epaxial and hypaxial bundles at part A, B and C as % of  the cross-section.
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BEROFHPADLELERI S 3 FED ABC -0
GRS TTo 7o, AWFZETIEA R O JE %
722 EOHPHOmEME 2RO, HREEZ 2T
s L7=, E£9°. ABC EHEMNLO I & I,
D 21T -7 (Fig. 7)o =% U TIXAENLTHE
A : EMHI=54 : 46, BHRALCIX 45 : 55, CHNLT
1236 : 64 &, HHFHDZODOIX AT T TH
o7z (Fig.8), 7AW AT AEML 0 : fEHI=
76 : 24, BELT7 023, CEML29: 71 ThHY
AB SN TR D D% o1, Fio, AvH
PABO LS, AEAL 500 : IEHI=58 : 42,
B #5758 : 42, C EML 40 : 60 & AB EAZIZISU
T, HIFE2Z%h >7= (Fig.8),

I, HZER LT 3 AL U7, 5l

BT T DR BEER ST B, Fh Fig. 9. Upper and lower epaxial bundles of pelagic

Z R E RIS, Higa T o7z (Fig.9), =

thresher at part A.

LU D AEMLTIZ LSS : FHE=46 : 54, BEMLTIE52 : 48, CHALTIEE5:45 &, AHAL
BEDOEX, ENRENoT, TAY AT AEAL B FE=28 : 72, B #7122 : 78, C
AL 46 : 54 T, EOEMNL Y B VD Ipiote, F2, AVR Y AEO LRUX AL B
TH#B=53 : 47, B #7371 63, C B 62 : 38 T A,C HNL T EEE1%< B #L THOZRU VSR
ThoTo, 2. 3FOFT, =& U 72103 B #AL CHAIFS SO R 2 %70 7= (Fig. 10),

A B

C

Alopias
pelagicus

Isurus
oxyrinchus

Carcharhinus
sp.

Fig. 10. Proportions of upper and lower epaxial bundles at part A, B and C as % of the

cross-section of the epaxial bundle.



WIZ, 3TEDRFNEE, ABC FHMLIZHOWTHEE LTz, 3SFEOEENRERY, ZDOFEET
IR TE 7 e, TAT A, Ava A RO 1 O RENTEY =% VU ORERTRICHE
LT a7 o7z, AT CIIRE AT OV, B, CHNL (BIRE V1) Tli=
2 U OFFREMID 2 FRIZHERTETHE N Z b7z (Fig. 11),

Fig. 11. Comparison of bundle volume at part A, B and C when precaudal length of each shark is same and
bundle volume of Alopias pelagicus is 100 %.

BHhiz

Alal, =X URAEFENTELE L THER T LzAICk L C, IR CALE 2 iR, BEHET
RO BT TEZINMN TN O RRDITENZBIEE, SRR T 2 &N TE T,

=& OIEFEHANC L Ao 2 Fl & DS, =4 U ORSEITE < JBHRZNIHhic -~
TREWVWZ EMND, A (2003, 2011) AR~7= X 5 IR Ef &Ry EiFed e
2 6ib, £z, =F VIidho 2 IS TIRNAKREZ VD, IROKRE IBHIOR 2R
TR, BfEE - CREZ EREICNI FRZARI E B X BDd, 72721, IR KE WIS
T L HHSIDMENL T D FITITDRN B, S BIT, AT T ARMIED RO X
N RD EMOY A, IHNALET D LK IR R D, Atk (15D ETAREDR
FIRNMRDALBIZ DN T bl & HlR L T2V, 72, M6 7T BFREOMENE L
ZF->TND Z EIdREE Br & Z@n Lo W E BT S RTREEN H D, S HIT,
i FIEOFRNE T £ CrET 513 L, JBligx EhEZ@Ehnh LT neEZzons, =41
DOEIAR (epaxial bundles) XD 2 FHIZHA~Z I FE TiE L T, 7272 L, JERIES (hypaxial
bundles) X7 A4V A Dl £ TEL TV, ABC HZuliORFREO IS TIZ=4% U »N
REEIEY BT 57-01i3tho 2 fElz e JERIOFHA L Y HIFHIOFHRAIEET 5 Alhe
PERENE B 22720, WHEOFHANSZNE PR L2, =4 U ORI 2 FElZ bt
R, Dol FIT, WAF RS E FHOBREDOHIR AT 7oL ZA, =41
Tl BC ML C LR D S0 % o7, 3 FERIDFFRED LR C=4 U 0 BC FNLOFHEHN
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FRZZ\W DT =% U DR EfEE BRI & IZED T 72 DI DS E L= mlRerEn & 5, Lov L7
5. SFRIIIKE HOINTIZRE L 70 D, FRIBEEDOTHRIIIK ST=OICHFEL TR, %
FEOVKE T B DI EHIRFBRENVLETH D, £l-, =X VAL, BEORW T 7 X
IZOWNWT HE%, HldRa 2D T E Tz,

ARl ABETORBICE L, FEITEIOBIECHI) LI, BEWIMITRE 26 AL
oo, 1k, KEEEIZBW T =4 U ORMGERRICERD) LS - 80, KIET
ORI TEIOFE/BIERIT D B A FEEE =2 UNETEA W TRRS E ZAX R T
WETEETmnWeEZ 5,

SCHR
FEATERD « $aAMHPE - R)IDR (M) . 2006, FBRIERT 2 2 b, SERZEHRZE, 130pp.
AbETT - PHTERE 1996. =% U Alopias pelagicus (4744 A F} Alopiidae) D¥fEATENC
DT, AT, 28(6): 386-389.
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R—72. 2011, VA - WOFHET-H. 7 v 7~ 4k, 240 pp.
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Carcharocles megalodon (Agassiz) @ B
An enormous shark tooth, Carcharocles megalodon (Agassiz),
from the basement of the Tamari Formation, Kikugawa City, Shizuoka Prefecture,
central Japan

RILICHE- B AR H LREST
Fumio Ohe (5-77, Harayamadai, Seto), Shusaku Hayakawa (Nakanokura, Fujieda) and
Keisuke Inoue (Department of Earth and Environmental Sciences, Nagoya University)

HE
Tt 7K 8 D IR A AR T 2 O EESTE D 5 22 < OFRIREM) D Higk & /N S 708 2D &
| Z|H K72 Carcharocles megalodon (Agassiz) DHAMSHAT-, = O ECEE I THYE 2 Dt
S5 TS OB P CEH L TR 0 | T OMERERIZAIKE T > 7 (b Bt
WA (10.7Ma) & flim S D, ERiEEHEN [ HF Ttk E# & Carcharocles megalodon
(Agassiz) D ZFLR L7z Z &30 TH D,

Abstract

In accompanying some small shark teeth and numerous molluscan shells, an enormous tooth of
Carcharocles megalodon (Agassiz) was obtained from thin conglomerate bed forming the basement of
the Tamari Formation (Makiyama, 1925; 1931; 1963). The thin conglomerate bed carrying a sand bed
was exposed limitedly at a narrow area of Chokaiji, Kikugawa City, and its deposited age was
concluded as early Late Miocene (10.7Ma) based on the calcareous nannofossil datum (Kameo, 1981).
These findings about the tooth of C. megalodon (Agassiz) and its new Miocene fossil locality in
Kakegawa district, Shizuoka Prefecture these are the first description.

Introduction

A continuous stratum of the Tamari Formation (Makiyama, 1925; 1931; 1963), from Late
Miocene to Early Pliocene, which is exposed restrictedly from Kakegawa City to Kikugawa City,
consists of mainly gray massive sandy siltstone, of which the meager fossiliferous rock facies show the
deposit on continental shelf or deeper slope (Tsukawaki, 1994; Kameo, 1998).

There are the lists of abundant mollusca of the Tamari Formation which were described by Otuka
(1939) and Tsuchi (1961), and named as the Tuma-Tamari Fauna or the Sagara Fauna, but their
type-localities or typical localities have never been shown in details. In the geological survey of the
Tamari Formation by Ohe in 2005, a new locality of abundant fossiliferous bed which can prove their
lists was found at a narrow area of Chokaiji, Kikugawa City.

In 2005, this enormous tooth of shark was excavated by Hayakawa, the second author, from the
conglomerate bed yielding abundant molluscan fossils (Inoue and Ohe, 2009, early Late Miocene)
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recognized here as the basement of the Tamari Formation.

The locality and its geological feature
The locality is a small cut cliff at 850 meters north from the center of Chokaiji town as shown in Fig. 1.
At the cut cliff the conglomerate bed with fine-medium grained sandstone, more than 2 meters in
thickness, of the Tamari Formation lies by unconformity on the brown hard sandstone of basement as
shown in Fig. 2.

Fig. 1. The locality map of Carcharocles Fig. 2. The geological column of locality and its position
megalodon (Agassiz). in the stratigraphical figure of Kameo (1998).

This locality is situated at 120 meters northwest from the position (silt bed) of CKJ-7 in calcareous
nannofossil datum where Kameo (1998) clarified 10.7Ma year before as geological age. We
recognized that the fossil assemblage from this locality falls into the TumaTamari Fauna (Otuka,
1939) or the Sagara Fauna (Tsuchi, 1961) in Miocene molluscan assemblage. Also this mollusca
assemblage is considered as the eastern part of the Kukinaga Fauna (Ozawa et al., 1995; Nakamura et
al., 1999), which is the Neogene warm-water molluscan fauna in late Middle Miocene to early Late
Miocene (11.5-10.4Ma).

The mollusca which we obtained are species such as Buccinum sp., Siphonalia sp., Conus sp.,
Glycymeris izumoensis, G. idensis, Acesta goliath, Clinocardium sp., Panomya sp., and Callista
chinensis (Inoue and Ohe, 2009; Inoue, Ohe and Hayakawa, 2010), and the Glycymeris - Acesta
assemblage including the indigenous species of Late Miocene, species inhabiting deep waters (1400
meters in maximum depth) and hot shallow waters, shows evidently to be in the allochthonous deposit.

Based on the specimens of fish-otolith from the conglomerate bed, the fish-assemblage is mixed
composition, which consists of deep-sea fish species such as Diaphus spp. (Myctophidae) and
Hoplobrotula sp. (Ophidiidae) and shallow water fish species such as Genyonemus sp. (Sciaenidae),
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Parapristipoma sp. (Pomadasyidae) and Sirembo sp. (Ophidiidae). The fish-otolith assemblage
indicates that the otolith of shallow sea fish flowed into a depositional field like small basin on
continental slope. Namely, this assemblage is also allochthonous. On the other hand, from the massive
gray siltstone riding conformably the conglomerate bed with sandstone, the otoliths of abyssal
macrourid species such as Coryphaenoides spp., Cetonurus globiceps, and Squalogadus modificatus
can be found isolatedly.

Teeth of cartilaginous fish accompanying Carcharocles megalodon are of species such as
Hemipristis serra, Isurus planus, Isurus hastalis, Isurus desori, Negaprion sp., Negaprion cf.
acanthodon, Cetorhinus sp. and Carcharhinus sp.

Description

This tooth was obtained in good condition without any morphological damage as a fossil isolated
from the conglomerate bed. We compared the datum of this specimen with the numerical data of
seventy-three teeth of the single individual of Carcharodon megalodon described by Uyeno, Sakamoto
and Sekine (1989) from the Middle Miocene bed of Saitama Prefecture. As result, a conformable
specimen to this tooth was not in the size data, but our specimen is very close, though opposite, to the
proportion of the upper right fourth tooth (Figs. 3, 4). Therefore, we consider this specimen the upper
left fourth tooth. We referred some source materials [lItoigawa et al., 1985; Kanagawa Prefectural
Museum (catalogue of G. R. Case), 1994; Purdy et al., 2001] for other Miocene species of
Carcharodon, and adopted Carcharocles as genus name for this specimen, because of being validity in
the classification system of Cappetta (1987) and Yabe, Goto and Kaneko (2004).

Family Otodontidae Gliickman, 1964
Genus Carcharocles Jordan & Hannibal, 1923
Carcharocles megalodon (Agassiz, 1843)
1987; Cappetta, Carcharocles megalodon (Agassiz)
2004; Yabe, Goto, and Kaneko, Carcharocles megalodon (Agassiz)
Figs. 3A-C, 4A, B, C, and D.

Specimen: Hayakawa-050426, which was described as the upper left fourth tooth.

Locality: Chokaiji, Kikugawa City, Shizuoka Prefecture, central Japan.

Geological formation: Conglomerate bed with sand bed as the basement of Tamari Formation, 10.7
Ma (early Late Miocene) of Kameo (1998).

Measurements: We adopted the method of Uyeno, Sakamoto, and Sekine (1989) to measure tooth.
The result of measurement is as follows.
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Fig. 3. Each point for measurement of Carcharocles megalodon (Agassiz) obtained from Chokaiji, Kikugawa
City.

g (Maximum height of t00th)..........ccoiii 95.6 mm
a-b (Crown length on labial surface).............ooooviiiiiiiiii e 60.0 mm
a-b’ (Crown length on lingular surface)............cooviiiiiiiiii 57.2 mm
p (Crown length in lingular SIde)..........c.ovirieiiii e, 65.0 mm
a-c (Length of distal CUttiNg €AQE)........ovveieiiie e 752 mm
a-l (Crown length on labial SUrface)...........cccoeviiiiiii i, 62.8 mm
a-g (Length of mesial CUttiNg €dgE).......cuvuinieiii e, 84.5 mm
b’-e (Central height OF TOOL)....... ..o e 37.0 mm
C-g (WIdth Of CrOWN)......ve e e 70.0 mm
O-F (WIAEh OF TOOL).. ... e e aas 76.1mm
I-N (THICKNESS OF TOOL). ...\ e et e e 21.8 mm
b’-I (Height of bourlette ZONe)...........c.ouirinin s 9.5 mm
0 (Crown height in labial Side)...........coriiiiiii 715 mm
N (ThICKNESS OF CrOWN).. . et e e 16.5 mm
A B C
D

Fig. 4. Photographs of Carcharocles megalodon (Agassiz) from Chokaiji, Kikugawa City. A: lingual side; B:
mesial side or distal side; C: labial side; D: serrated edge expanded of the portion of the arrow of C. Se:
Swelling cutting edge. Scale-bars indicate 2 cm in A, B and C, and 5mm inD.
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Feature: The cutting edge near where it unites the root becomes a small serrated swelling like the
secondary cusp in both sides. The incurved serrated edge of distal side consists of 87 small serrae
regularly, while the opposite edge of the mesial side, which curves exteriorly, consists of 106 serrae in
the same.  All small semicircular tooth ties with a ditch each other (Fig. 4D). The straight line which
connects a point and b (or b’) point on the crown, inclines at the angle of about 80 degrees to the
basement of root.

Remarks: Although this tooth has not the remarkable lateral cusps, its swelling cutting edges seem
to be having a sign of the species which would have changed from Carcharocles chubutensis
(Ameghino) or C. auriculatus (Blaniville) (Purdy et al. 2001). Each serra of the cutting edge resembles
morphologically that of C. auriculatus or C. subauriculatus in having rounder margin than that of C.
megalodon (Figs. 8A-8C, Nyberg et al., 2001).

Afterwards
The Miocene bed of conglomerate and sandstone, which retains numerous animal fossils, is
exposing at narrowly limited area of Chokaiji, and the enormous shark tooth is very scientifically
precious with the locality itself.
We are applying to protect this exposure area as a natural treasure to the board of education of
Kikugawa City, and will entrust this shark tooth as an educational specimen to a proper municipal
facility of Kikugawa in the near future.
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KRTCRILEOFA 0 RBBER LA T 7T H
A Japanese topeshark, Hemitriakis japanica, with gillnet nylon line
buried under the skin

TH &’
(HSZATBUEN KEREHA L ¥ — FEEBXKEFRET
WEE R & —)
Tamaki Shimose
(Research Center for Subtropical Fisheries, Seikai National Fisheries Research Institute,
Fisheries Research Agency)

BHE
HRIROAER T, 20104E9 H 29 HIZ, BIUMEDT A o L RpBEEERIER E Szt —
AT THPKEGT ST, ZiUuL, AR UREICENY, FAr ke BmE o TAES
7=FF KT, & LIRS, RO TE LWEHITH D,

Abstract
A female Japanese topeshark, Hemitriakis japanica, with nylon monofilament gillnet line around
its head was landed on 29 September 2010 at Ishigaki Island, Okinawa, Japan. This appears to be a
rare case showing a shark which had survived after freeing itself or being released but retaining the
mesh from the gillnet in which it was trapped, and this injury is described as a case study.

The Japanese topeshark, Hemitriakis japonica (Muller and Henle, 1839), is a small triakid shark
species found in the western Pacific including the Yaeyama Islands, Japan (Compagno, 1984,
Takahashi and Nakaya, 2002). A female specimen with nylon monofilament fishing line around its
head (Fig. 1) was landed on 29 September 2010 at Tonoshiro Fishing Port (24°33’N, 124°16’E),
Ishigaki Island, Okinawa, Japan. It was caught by hand line targeting ruby snapper Etelis coruscans at
ca. 13 km east of Ishigaki Island and at a depth of 300 m. Total length and body weight were 88 cm
and 2.16 kg, respectively. This appears to be a rare case showing a shark which had survived after
freeing itself or being released but retaining the mesh from the gillnet in which it was trapped, and this
injury is described as a case study. The specimen was deposited at the collections of the Seikai
National Fisheries Research Institute (SNFR 17029).

There was a single loop of nylon line around the head between the third and the fourth gill slits and
immediately anterior to the pectoral fins (Fig. 1a). Almost all the line was enveloped by the skin,
except for a 34 cm length in the ventral area (Fig. 1b). In addition to the loop of line, there were six
short lengths of line emerging from the skin (Fig. 2). Two of these lines and the associated knot were
clearly visible in the left dorsal area (Fig. 1c, d); the third and the fourth line were in the right dorsal
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area (Fig. 1c, e); and the remaining lines in the right ventral area (Fig. 1b). These lines were from a
gillnet commonly used in these waters. Scars were evident on the skin where it gradually covered the
line. Based on these observations, the topeshark had been trapped in a gillnet a few months/years ago,
and had been released or escaped from the net, retaining the section in which it had been ensnared. As
the topeshark grew, its skin and muscle covered much of the nylon loop.

Fig. 1. A Japanese topeshark Hemitriakis japanica, 88 cm total length, with nylon monofilament line round its
head, landed at Tonoshiro Fishing Port on 29 September 2010. SNFR 17029. (a) Lateral view showing the
position of the nylon line; (b) ventral view showing 3—4 cm of nylon line remains on the skin surface and
two trailing lines on the right side; (c) dorsal view showing two loose trailing lines connected by a knot are
visible on the left side and two trailing lines on the right side; (d) left lateral view showing nylon line buried
under the skin between the third and the fourth gill slits with two trailing lines and associated knot on the
dorsal surface. e right lateral view showing nylon line buried under the skin and two trailing lines on the
dorsal surface. Black arrows show the position of the nylon line; white arrows show nylon line outside the
skin.
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Two dusky sharks, Carcharhinus obscurus,
entangled by polypropylene strapping bands were J,
recorded at the fishing port in Kushimoto, Japan ———
(Misaki 1999). Fifty three sharks entangled by

similar bands were also recorded in _\\-‘-r— SIS, J
KwaZulu-Natal, South Africa (CIiff et al. 2002). I \
. I

In both studies, most bands damaged the shark I STty :
skin, with some bands cutting deeply into the skin. N a—
Furthermore, regenerated tissue had begun to l

. o = Nylon line outside the skin
envelop the bands in some cases (Misaki 1999; — = Nylon line under the skin

Cliff et al. 2002).

Fig. 2. A schematic diagram showing the mesh of the gillnet

In the present case, the nylon line was enveloping the shark and the six trailing lengths of line.
much thinner than the polypropylene Arrow shows the position of the knot visible on the skin
strapping bands mentioned above, and the in the left dorsal area.

skin had almost completely covered the

nylon. This individual belongs to a small

shark species, and, although not examined internally, is thought to be an adult (size at maturity: 81-102
cm; maximum size at least 120 cm in total length; Compagno 1984). Although insufficient information
is available on the length-weight relationship in this species to ascertain if the shark was below the
expected weight, the damage to this specimen did not appear to be serious. However, if it were to grow
more, the nylon line could impair its ability to swallow food and therefore its condition and ultimately
its longevity.

Gillnet ghost catch (Large et al., 2009) and bycatch (Thorpe and Frierson, 2009) of sharks are well
recognized, but the current case is an unexpected type of threat to shark species caused by local fishing
activities. Monofilament nylon gillnets are common fishing gear in coastal areas in Okinawa region,
and juvenile carcharhinid, juvenile sphyrnid and small triakid sharks are caught incidentally (personal
observation). Therefore, it is possible that similar threats to shark species occur more in the area where
gillnet fishery exists.

The author sincerely thank Geremy Cliff (KwaZulu-Natal Sharks Board) and Hajime Ishihara (W
& | Associates Corporation) for providing useful information and reviewing an earlier version of the
manuscript, and Koichi Hoshino (Seikai National Fisheries Research Institute) for assistance of
specimen preservation. | also thank fisherman, Masakatsu Kaneji, and staff of Yaeyama Fisheries
Cooperative for providing the specimen.
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HARED» bEgk S =T ¥ 7 % A Chiloscyllium indicum i
ua R T Y7 C.oplagiosum
Chiloscyllium plagiosum, a senior synonym of C. indicum formerly recorded
from Japanese waters

%k K (BFRKEXFEZ—)

Tomoaki Goto (Iwate Fisheries Technology Center)

Abstract

Taxonomic problem for Chiloscyllium indicum recorded from Japan and its adjacent waters was
examined. Although the Japanese C. indicum was described for the first time on the basis of specimens
collected from Formosa and Nagasaki in Jordan and Evermann (1902) and Jordan and Fowler (1903),
it has been recognized as a junior synonym of C. plagiosum in the following taxonomic works and the
morphological features are also identical to the diagnoses for C. plagiosum. Additional specimens
identified as C. indicum have never been recorded from this region since Jordan and Fowler (1903).
Therefore, C. indicum had been erroneously described from Japanese waters depending upon its
taxonomic confusion. The Japanese name “Tenjiku-zame” designated for the Japanese C. indicum in
Jordan et al. (1913) should be valid for the species C. indicum for taxonomic stability.

727 Y A& Chiloseyllium 1, A > R—IHEIZ AT 2/ INRDIRAENET 2 7 F ASH
DO—RET, BUE TN E SCD  (Compagno, 2001), ZHVE T, HAREIZ i
THRBEY AFHE LT, 7 Y7 % A Clindicum, > uRs 7 27 C. plagiosum, A X 2
C. punctatum 33 L OV~ £ C. griseum @ 4 fERE SN TE 72 (A - P4y, 1984 ; &8 -
H, 2000), =D 9B, 77 % A C.indicum X, Jordan and Evermann (1902)33 & OF Jordan
and Fowler (1903)iZ X > C HAEIMHERE & L CHID CHliE &4, Jordan et al. (1913)i2 k0 7
VWA LN EEERA N G- 2 itz (Fig. 1),

Fig. 1. Chiloscyllium indicum shown in Jordan and Evermann (1902)
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L L72in B, FEARGE DN CRod SV XE T 5 HAPERFERXE GEHIED R,
2006) TiE, AFEITFEBROEARGTEL LS TR 2 SIUTVRN D 2 ITFEO R ES
WTHEERIZEDWZEEHI LR S TWRVY, 2D &9 7R3 6, Compagno (2001) T,
A ARSI &7 2 27 A O TARE0 5 R E BT B DU T, RO 2504k
ELTH-TWD, 22T, AigtE, BARBINORESNTE 2T V7 FAOHME
IZOWTIRETEA T 72,

HiE
AARRELLFET 2 7 B ADFIMEZONT, RELOHRE > TS EEbiLd C
indicum OFAIZEIT HEEL, ZIDBIRELIZ LB 2 DND AARBILET VY7 A %
LY 4 > 7= FeEk D ZSE T HONW T, STRIZ SN TT — X 2B L=, X612, HARJEIPE L
L CRLE SIVIAERDOFERERG U, & A TRERDT — 2 LTI AARERID B BT AR
8 EROBIEFER A2 Tk Uiz, 728, ZA THEARDT — 1%, Dingerkus and Defino
(1983)(Z., fi FHIEAD[FEIE Compagno (2001)\ 2 F N ENE-T-,

RS

1. Chiloscyllium indicum D=4 B4 2 258

Chilosczllium indicum (Gmelin, 1788)i3, Bl o R THEE SHVAEA (., 2K 274 mm)
IZHAW TR S 472 (Linnaeus and Gmelin, 1788), Guinther(1870)i%, I g HREIT T
Wi % USRS & 0TV 7= C. plagiosum (Bennett, 1830) & C. margaritiferum Bleeker, 1851 % A
FOHZY ) =L Le ) 2T, REDFEIIHANT 6 DO TN /3T T-, ZHUCE
0. AR, 74U EUBIOHFEDLHE S TE 7 C. plagiosum (%, KAUERAS C. indicum
var. plagiosa, /JVi{E{£7S C. indicum var. margaritifera & <4172, Zd1%., Regan (1908), Garman
(1913)3 L O Fowler (1941)i%, C. plagiosum A4 %fE & L, Regan (1908) & Garman (1913) Tl
Gunther (1870)/3E"8 L 7= C. indicum var. margaritifera 2. Fowler (1941) Cif Z#u2hnz T C.
indicum var. plagiosa ZAFEDOHZ T/ =Lk Lz, 2 OFEE, Ginther (1870)i2 k-~ TH
ARJED Z &t e S JHED RS S 7z C.indicum 13V, C.plagiosum & S, DIgg, =
DS SNCD (B z1E, Dingerkus and Defino, 1983; Compagno, 2001) .,

2. HAJERDMHE D ORCERODOAE

Jordan and Evermann (1902)i%, BB 6724 K 685 mm OREZEE-S T C. indicum
& LCHIDTREEL L. Jordan and Fowler (1903) I 725 DRtk b & ob C H AEIHHEE
ELTINZHLDTita Lz (Fig. 1), S 512, Jordan et al. (1913)i%, Z @ C. indicum
2T TR LW BRI & -2 72, D5, Regan (1908)<°> Garman (1913)(., Jordan
and Fowler (1903)735t#; L 7= C. indicum % C. plagiosum D3/ =AU A MMIHE#L LT, D1k,
Fowler (1941)i%. Jordan and Fowler (1903)7} C. indicum & L Cit# L7=[X (Fig. 1), B L 0%
DIILE U THW BN EIEFEDEIAA C. plagiosum TéHh 5 Z & AR Lic—H, BN AR
FEOMEAR L L TR & SiudEmER (USNM 75953: 42K 195-398 mm) A3AFE CTdo 2 Al
REMEZ R L%, L2arL. Dingerkus and Defino (1983)i37 > 27 F ARD L B 2—I1TH
VT, Jordan and Fowler (1903)73 C. indicum & [RIiE L 7242C D HAPEEIA C. plagiosum T
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HZlaY /=LY AMIKVIRLE, —J5, M (1955) 1, TN E CTRIEE e->T&E 7
C. indicum D ZJFAFRI72HLY P NTHOWTE LT 5 Z & 72 LIZ, C. plagiosum & #7= Nz 72K
BV AEORBRE L=, ZOMIZE T, C.indicum OEIE, (A1TIC 3 AD BRI
BB L BEIENERE FTEDO L Y TRV & UH 1 IO BRI SR EicH v |
WEEFDMER: LAV 2 L L SnTnd, LavL, s ORH#EIE, Jordan and Evermann (1902)
<> Jordan and Fowler (1903)7% H AEIPED C. indicum & L Crodl L= &1 BT B 7
- Ck Y ., Jordan and Fowler (1903)? C. indicum %3~ ClZ C. plagiosum D R# 54 & LTRE L
TU% Garman (19132 R L7=b D ERIL LD TH D, F7=, Jordan and Fowler (1903)LARE,
H A ) 45 H407= 5 C.indicum & L COFT= 7285508372 < AJF (1955) (230
THITUEAZ B LI & W ) FBIFRS LTV, 61T, AEEL LTiiEsnT
X 7= C.indicum {22\ T, C.indicum & U ClRIE SNTARARGE & FLa Ol & C.
plagiosum ThH % L%z Hivs (Shao, 2009) ,

Fig. 2. A: Chiloscyllium indicum (Gmelin, 1789), MCZ54, male, 387 mm in total length; B: C. plagiosum
(Bennett, 1830), FAKU75468, male, 830 mm in total length.

3. JEREERIZRRHE

Chiloscyllium indicum 1%, {&25D THER < | DY 2 gD RNR L D bR V1276
WEEDZ & BREDME TRWZ & IRICERA/ NN 2 5 Z & IRITFIEIC 3 ROk
WRood Z L L ISHEOBIMEHN BRI B D Z L1 J o TIERED HRlB] ST
% (Fowler, 1941 ; Compagno, 2002), #Z C, ZAVE CHABRIPEL L THE S C& 7= C.
indicum ORHE A Z O & bl 7=, Jordan and Evermann (1902) & Jordan and Fowler (1903)
S AAFEABERE S 72 Coindicum & L CREEL 72 (Fig. 1) Tid, 22 TR TWD
TEURIIAFEORHRD—2 & SN TWDEAD/ N2 <, C. plagiosum DI D—> L X
N5 ABE (Compagno, 2002) 23EE L CUWNDIEDy, 45 1 S EEDBRAGES & B 5 N AEIESEE D
FliZH D Z ENMROLND, & HIT AFEDIEHE L THET AV TWDEIEDTRIZ OV T,
Lelg AT RE 7R B LR R 2 T OfIE & L CHi- ek L7z (Fig. 3), FOfE%, Jordan and
Evermann (1902)}5 X U Jordan and Fowler (1903)73 C. indicum & L Cts U7 BRI JIREE S
FESRIIZEE S (R0 9%) . C.indicum (Gmelin)dE i (&R 12-15%) XV %, C. plagiosum
O#FIPH (BRD 9-12%) [TEFEN TV, iE->T, Jordan and Evermann (1902) & Jordan and
Fowler (1903)A37Ca¥ L 7= C. indicum (% C. indicum (Gmelin) G172 < C. plagiosum DFFHEZ 7R L
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THEY, BARELLTHREESNE C
indicum 23 C. plagiosum D/ = A &35
WEOWE & SFFT DR & 7o T,

£33

PLEDORERD S Jordan and Evermann
(1902), Jordan and Fowler (1903)% L ¢
Jordan et al. (1913){Z & > T HAJEIPE &
L CHT &7z C. indicum 1%, Z4ULAR(

WA Ul a7 iR ELICEIR LT C
|nd|cum (Gmelin) TiZ72 < C. plagiosum %
ez eavrahie, 2L T, DgHW
5TV C.indicum &V ) AT, £
DR TN 5 R I P ORE R
RS D 2 & T < RO DR\ A
DIHPHANOIFET TELZ LITLD b
O LRI N, F LT, TR, D
72< &b ARG 6N C
indicum &CHIT S A B e B RSk
D BIVTUNRVY, fiE> T, Compagno (2001)3RE2 L CW\5 L0 AFED/l L LT
A AJEOHHR 3N & TH D,

ZAVE T, Jordan and Fowler (1903)iZ & o TR SN ARE DI EfIL & LTE, T o7
P2 (ordanetal., 1913) 235z B2y, Z o HAJEIPE C. indicum 1 C. plagiusum D%
V)= LTHDL T ENPIRSNIZ, —T7, IR (1955) 1 C.plagiosum (23R T oY &
WO BRI & 5%, 1REL e < ZOBEERA DAV GIEET Tnd Bz, BIF - e
1984 ; =K, 1996 ; HIH - &BF, 2000 ; $4JHE, 2001) , FEHAERNG DFEBIZDOUWTIL, FARRKEE
WELRDERITESS ZENEEND L END (R 2002), T v 7 AIF, AL 2D
EEARZ A CRea S 472 C.indicum (252 B2 b D THh 5 (Jordan et al., 1913) 25, 2D
C. indicum (& C. plagiosum Z 5§ L T\ 572D, 7> ¥ 7 A LS EHEFI4 13 C. plagiosum (2
B2 H5R&ETHD, LL, IWEORDIFNNIBWCX, 7oy 7R EvaReTooy
W HRERERIA 1T, BH 57252 C.indicum & C. plagiosum \ 5 B2 BEREENEIUEL T
B RS L4 £ LTERLMETER & OFICEERROIEELIRED Hivzewyy (B
gy, 1984 ; B « 58, 2000), - T, HAABMIIIAHEE S, ma U0 L 38 s 27

ANTKFT DEEHERIL TlEdH 503, 7 P77 Y A % C.indicum (2% DAEHERA & L CRR T
TENREYBTHhHLEEZ LD,

AHFFEEATHICYTZ 0, /= 3— FRZFZ0D K. E. Hartel t8+-, [ESTRVAEMEE ORNHRE—
T@i AR A AR O FREA RIS I TR B AEARDE I TR\ 272 & £ Lz,
IR UELS LR L BT E T,

Fig. 3. Relationship between total length (TL) and length of
anal base (% of total length) in Chiloscyllium indicum
(Gmelin) and C. plagiosum. A: C. indicum (neotype:
Dingerkus and Defino, 1983); [I: C. indicum (present
data); @: C. indicum Jordan and Evermann, 1902; X:
C. plagiosum (holotype: Dingerkus and Defino, 1983);
<{>: C. plagiosum (present data).
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Chiloscyllium indicum: MCZ54, I, 387 mmTL, ~ L —7.

Chiloscyllium plagiosum: HUMZ37689, £, 731 mmTL, 4° 12 N, 111° 10° E ; HUMZ39336,
I, 276 mmTL, 365 ;HUMZ33677, i, 796 mmTL, 28" 4 N, 122° 44’ E;HUMZ33118,
1k, 720 mmTL, 3" 14" N, 109° 57" E;FAKU 75468, 1, 830 mmTL, /& %1;NSMT (unreg.),
391 mmTL, EREEHINHA.

(FAKU: 5K HUMZ : AWRE RS ; MCZ « /73— R RSBl AR ; NSMT :
[ESER - EAEE)
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LERATHICABT SN0 759 2 Hexanchus griseus &
WAL 51z 61T 5 HELOBIK
The bluntnose sixgill shark, Hexanchus griseus, landed at Ishinomaki
Fish Market and its occurrence in Tohoku District, northern Japan

ABRER (LEEREKERSR BEEYFHE)
Kenta SUDA
(Laboratory of Marine Biology and Biodiversity (Systematic Ichthyology),
Graduate School of Fisheries Sciences, Hokkaido University)

Abstract
A single specimen of the bluntnose sixgill shark, Hexanchus griseus (Bonnaterre, 1788), was
captured off Kinkasan Is., Miyagi Prefecture, and was landed at Ishinomaki Fish Market on December
2010. Unfortunately, the specimen was lost by attacks of huge Tsunami caused by the severe
earthquakes happened on March 11, 2011 off the Pacific coast of Tohoku District, and only
photographs of the specimens have been secured. Hexanchus griseus has been rarely recorded in
Tohoku District, and here 1 report the specimen of H. griseus from Ishinomaki and refer to the current

situation in occurrences of H. griseus in Tohoku District.

2010 4% 12 H, A&ATIHCAER 2m 22 2 KEIO A DK S iz, Bk 4E
LG SN2 ZOH A TP EAY X LE SNV TV, EEDNTEEEMER LT L
Z A, fHFLIE 6 %f, g & BHEORIOBIRENE ), RO KRR O TIAREI RO
TEL7Z2W, 2RI T A & LIEHITHL TN S, O T AR 7 F A
Hexanchus griseus (Bonnaterre, 1788) Cé~7= (Fig. 1), #2 Z W A I3FHAKT B M IZH 725 I
DY ATHY, BARENTIIECHEAARIERT D E SN TS (R, 2000), 275
PADOFEM L LTIk (&7, 2000), ABAGE (F/K - K, 1982 ; HH, 2008) . Hain]
7% (&% - |, 2002), 445 (Shinoharaetal., 2001) . BiekyIE (REF - AH, 1993) 7¢
EMBH D, 17T AOEATAAENIT D & L0 RN 5V 7e < FRTHAEHS
I ZERNTOSADOIRIZ Y 72 5720, A RIOERIZZDOHBLAFLT BEHREAR LB X HiLD,
Z DN 7T W A TAEATGOMBEICE S, ARER AT SND Z LT
7oo LU 2011 4% 3 H 11 HIZHAEH RS HIEEAS T AE U, B 3OGHRIC KV
BT E A T T, ABRATTIHIARE L QU T ER OEENE < V720,
B CHFNF 72 oT- (FOBOFEHELY), LIER->T, ZOH T T7H ADM[EEL AL
77 S BHEIX BB ORI NN TODIZEE 720, L L AFIIEE THRIENE S T,
AERIIEEIZ L HEFIZFIENRIRE Th o 7o AT HALH G HITIFE L A EHED 720
ZEnD, ZZICHBICHET D,
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17T B A OFALHST DR T OB
WEIHT & A R, FUEHOE OBEER D
HELFLER A HL Y £ & 7= Shinohara et al.
(2009) TlE, AMENHBFEY 2 MIFZD 5
NTWDA, ZHUTHIRIR O %
FLEOTME (1998) %2 B2 LimbDOTH
0. B 72 EIR T ORI O HEIETER T
172, BT D1 77 A OHBEDEk
& LTE, FARROFHEMW O HEGEC A
F Lol (19397238 5, FilH (1939)
TIE= RT7 7T THFARE UChdig &\ 7
mo [ 7I%A &, KiEhs = RK7
TIYPA(TTIWR) ] FREES LT
D, L LR a it LTk
5T, FEEBITOIL TV RN, RN
WEECTH 5, = K777 A Heptranchias
perlo (Bonnaterre, 1788)1%, 4 & LT
TIYPAEMHINTND Z EEHHD Fig. 1. Hexanchus griseus landed at Ishinomaki Fish

(1935) 57 LT\ B, £7-JBM S (2011)ic
£ % & H. perlo IFAHERTH CTHIER I
%L LT\ 5, fEoT. FiIH (1939) CHif:

Market with Mr. Kunio Sunou, president of
Ishinomaki Fish Market. Photograph is provided by
Sanriku Kahoku INC.

SNTVD=RTTZFAIH. perlo TH 1 gosstisno A S 7/ 59 2. A
STELHEESND, LPLIZTHESIV  yyg kit B OBREIRER. G0
TWB T FH AN H. griseus 72 57=DH> BT T DR

VLR T & 72V, HLHITT D H A

TIIARRM R (2010)02 L 0 71 77 A DB ISR AU T CEEE ST=F0sw) o Tl S
Tre Flo B TIRINENO I T T ADOKGITHRHE I TND K 5 THDHH (47, FME) .
SCHR EORESFE S EHN T, LLED X HIC, BALMT TOH 7T W A OB I T
TZ Ly,

1 77 W AT AFADOHC b TR/ o0Af 2~ d FEC, ik A bR < R0 L
TV% (Compagno etal., 2005), HATAETid Mecklenburg et al. (2002)23, 7V = —3 v L5
5 (Jb#E 53 FE, VGfE 165 ) 2 DHOFEREE LD, FATHETIIa U T IEND
DOWEITI N, 8- T, FRECBWTUIRAROHIL G N ILR & 2 o b, SEIOA
BT KT SNTAEURD R L7728, BIFE AL s DEEE ST 77 A
OERITEEETH D ORI« PR, 2010 CTHES SNZHHERPESD 7T W A 3R L LCfF
1E), H- T, S%AFAM G CHE SN HAITEAR L L TURGFT A Z EDRHEE LU,

B2, AR 7T W A DMREE ST AR OW T2\, AR E DI R
FTEDL LTV T, BIRROFERIALE UL BN THNAREE LT 5, TR
VT AT L D KOEIRDETRI AT, IIEEEORFOHLE S T, BIETIIsF
TEH 3 AR E SNEERfEOKGTT \ 255 akkkE L H | TN RANALE
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IOPEEMHRIC X 2 RERIC K0 | AT OWHA ORI IFHR 2 E 2 - 7o, FEH DR
FIXAFL &S 5 /NEW LA A THEED S 2km 1E EHEL T2, R | 15m i< ICE T
A6 D> SRS M L I CTHEEDI LW RN X B FER, 2510872,
FFIIHRUEL e mARRH RO &Iz, FAL A B ELEAME B L7 4 AV e &
DL T E TG 2 ]8T T2 1203, WA O FAEN T A3 e 6 72 < 725 T
D7, AR SV THEFR 72 R 2 LT, AETIR DS T T T2 2 E B8Ry
EFERDEOT, BIHETENTE T ORI A ZET 20088 6003720, Loy UERIE
R ZIIEGO—o L S ZFEhA TR L TRV | i s U TR R7-945E T
SBOEDLTYEL IND EEZEXLNGENL, —ZAHREVVERLZFE > Tl £/,

ot
A BET DD B 7T FADGIEE B LIRS TR L TIHWHASHEA S
Ffi R ORI OO BIEHE L £, 7 7T Y A 0GR I =t itsRko 2
FETHDETHE £ Lz, 7oAt Ko — 2R3 ma B L CIHE £ L,
ZZTIEHATERLE L RIFEd, &RISRY £ LA, ARERAARERIZ L0 ek Lo
BRIZD DI RIENH L ET £,
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FIRH T 23T 5 KRB A DERE - TRIHFLEKDOEN

Stranding and capture records of large sharks in Niigata District

AHEE FRERE)

Yoshiharu Honma (Niigata University)

HHE R FRFER T 2 B O CEEIRE L 7= D13, 1995 4F 3 H R Th 7278, il c B
LTz b T H R ZhRD &3 5 FBAOMHREN USRI BE T 5 ik R IE O TR
REL ooz, WV ETT, 10 FIN0 EFEHORE 3 5 F8EIC, #HFEITFEH ONE
W L2 Bl ®CIAEWEA, @fli7ebifhzfis> 2 & &9 MEZESHICE CIAT T
F—Y R 7 A REATEGE LT,

L, TR 2D 80 AL Lo ThnbIE, BT TUEDND W,
PA RU—2 & L TERIOBAEIZSE O TE 72808 - EIEOT S L AT D KB
DEZEFSRZ MR IET 5 2 L 2 oz, ZotskiE, —EHO TAE LS, )
0FEHRI-DOT, HENWFEEESTNHTHD KRR, 1990), 32V, BEHUEIZ OV T, Hr
BEIENOA ITEER I LT ND L IR T=DT 5o T+ 52 &L,
ZAHIE, Al FRLOEE THER L1203, FIRIECHIRIROESR A X 5 72, FE7E%~0
Pefr 2 RE T C UG OO OMFFEES I BREV LT, L7z > T, Z ORI L%
b =N DG O B I fiti A ks
NHEDEENT L IE YWD RIE
L CW DT, BRI 2P S
LD MRERF FE s BUTI3FRE O
HDHIREY FBED Lizvy,

& ZAT, HiER (KM, 1990) T
Btz K 5o KA AHEOHHE
BB FEA~DEZEITE - TR < R
IO LM ThD, EItFHRE LT
220 B, FIAMIE O = R O
EILHLFRHROECEICE S HE
STNDLDIZ, P A« oA FHITAL
BT BB A TS D045 1. BrE - EIEINE L AT B AT O -
NN B Ry N S Ny S e 21
TE R T DAl & 2 KB
AFTE BIZKIET G~ O
TLE 9 L, FFEEHFRAOIRER 2T 12 EORDN bR LAY -T2, 51T,
R N O TEM THLR CADFIAIF A (FEFEUAIVFR) 2R & AT
AHE, AVBVAEBIOY 27 P AFEORE L, Fis « EIEOSHIMHClIImE I L1358
OINT=oTz, £ 2T, ZIBIZOWTUIRITFAT - BNEE L2 b DDA DT,
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% 2 CRIBEIZ 72 D OVE, BR72)
SRIL FT7v 7 b7 f—HF—
T ARV 2 BeIp B g R L
VU R A DEF & ORI
Thb, L, DRWEEFCH iR
DORNCERDFET H L9 Thi
X, A ZOFHECHZE VD L THH
BRCEX DD TRV EEBE L, ¥
NP RAX 20 FUEE TN, —FHY
RIH ANT A BNTEE o T,
TN A OEWEEERIZIZA H AR
OGO 368 5705, Zib & H
BNZWRTHDE, 2 HDSfl%E 2. BNE - PEENEE & MPEITIT BRI A FHD A
— 71211 A 536 A £ TORIC BIEA - B
B, AT 7 P LTV,
—J7, P _T Y AT 7 A 10
AETHFNns 1614, 73bbx BB MBI SN TR Y | BRI S
DITRIENDN D DN 2. D DT, EFER OFREHA COB AT X D ITHEER S, RN S -
& BN DM DIERBFND 72N E ZATHDH L, 2O Z LD FR U OARRE AR
ST ET-HTH DD T, THURFEN-V Y,

AEEED T2 7S X DR ARIFIT AR 12m, /MBI 3m O T, Wibml I o AT L
TWe, — 0, Vo AN T L/ NEL K TH5mTho7e, £, UAFAD
R 2 R N RO TEIXE (FHETAY) BICAD & I E R FA)INCE < . ZAUTRTED
TEEME, BFIIXZAUTH URIC DR L7203 b - TW\Wa, 2oz &k, b, Wt
TCHSH, 7~ Ry BREFEOBMHN TN O AR S EETH D 2 & L3250 THD
(AR5, 2010~2011), & 5 OEDFHIINZ D726 BERKON DAZTRITEST D VT A L,
FAG S ERIANCE < . ZHUTEHA I & L CUIRKRIBOATR T B REENIAE D | IhFE
EANEA Y ZATVES T2 2 LSRR LT D,

PERIRN O, — S 7 V7 L E ST B & AN O A CERE O ERUEIR O &S %
B L TRV, IR LIz 2A, U R EEETE 2 (OKH, 200D, Zivd
77 BROBESRE (B he Y —ifgEs) (CHE# L7 T (KFH, 2000 ; Honmaet al., 2003),
BB 2O BIZIIES D2 WERSECTh -T2 EHERI L T0d,

5| FH TR
AR, 1990. i - iR 5 KR GPEE ) O A TLIR . R B
I SR AT R R, 5 0 1—39.
ARRIFE. 2000. “GAE7 77 LHEINIZEWIOERIIT AN A £ hrr=a2—X
L&—, (18) : 2—3.
AM#R. 2001, ==2—F v —2? EYOIEREZES. I7nX=e7, 18 (3) :1239-243,
Honma,Y., H. Hashizume T. and Ushiki. 2003. A giant carcass initially reported as a whale is a
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basking shark—evidence of vertebral histology. Nihonkai Cetology, (13): 33-38.

AMFIAR. 2010, DEE~En R C B DR OEEER—2 7 7067 VT £ T.
EASBZ, (32 :2—7. (ZOF 9 FEEWTIEIRHEOEFI, T CITFFOH
RO AR L TWD DT, BEEEWFREER~EE I, T789-1911 &4
VIR AR 3573—5 N P OWRENfEFE /BN - Tel. 0880-43-4915 ; e-mail
nitari@sunabi.com)
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F1 B - EERFEEREICBT D UANTFAB IRV R X OER - L

Table 1. Stranding and capture records of Cetorhinus maximus and Rhincodon typus from coastal and offshore waters off Niigata.
*2/\Y* ACetorhinus maximus

18878720 HRENH AERADELLVEL

19068439 RAlImTEEE 10m BE

1966 LLAT 1EiEmEE EEH

1970.04.27. EEmEL 12m, 6t =e

1978.05.07 RAmEeE 6.5m, 2.5t LA

1979.05.20 HRENITHEAR 7.7m, i flLEo—7
1980.03.23 FRENTHEA 6.0m, 3t

1980.12.14 HRENTAH 6.23m% BRILHE

1981.02.15 EidiT B I 7.2m R e
1981.03.02 RAITEN 7.4m FlL#

1984.02.14 AT 9y b 7.0m%, 5.5t

1984.04.24 1EiEEE S~Bm EEM

1985.02.17 tEiEmEE Tm#%&, 5.5t FlL#8

1988.11.05 RETFRAMN 3m, & LA

1989.04.02 tHMEILRER 7m EER ERR
1990.03.05 KREJITREENA O 8m EETR -3¢
1993.02.09 1EEMEE 7.5m, 3.8t E4ZY |

1994.02.18 tEEmEE 8.0m, 3.5t FI L #8

1995.01.18 KA 8m#&, 5t et

2000.06.29 HEER EER BE-EEL
S RIH A Rhincodon typus

1960.07.24 FamELER 2m 514

1973.09.05 immAXE 3.4m EZE

1988.10.17 {EERREMAA 5m, 1t EEM

2008.08.03 FimmARES #5m BE

(%ZfF : 2011477 H 22 H  Received: 22 July 2011)
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Okamejei pita (Fricke and Al-Hassan)iZ >V T
Comments on a skate, Okamejei pita (Fricke and Al-Hassan)

AR W&ITYvxT—Y)
Hajime Ishihara (W&I Associates Corporation)

Abstract
Okamejei pita was described from Fao, coast of Iraq in 1995 based on one female immature
specimen. However, the type locality of this species is doubtful due to the fact that this locality is a
habitat of muddy bottom with fluctuated water temperature and high salinity to prevent from survival
of skates.

XL ®IZ

SEFTBIE | [ERS IS JICA OFERK T =7 v D15 Th DA T 7 EER A FF
A AEEEHEICEREHRY T L, BEO I A L CEBICHEE L TV D, ST T4 0%
SOV TIEORGER. 77 20 km L2 T 7RO 1 FT G, 4 50 knlld 5
Basrah Oil Terminal & Khor Al-Amaya Oil Terminal (Z[a)) CHIAMN D EHECTH D, 7~ T T4
O EERIE. A T 7 EFEEBORER T/ XA T 2B 70kmlZ 3 5 W] Fao (2 & % Fao Oil Terminal
ICRESHL, Fao l3A T2 - A T 784 BB—IEENRS, 5 RIS TH LD
FRRAOMR D IR S N7 EM T, Z— I FVNITIERTZITHE . AFEHSEIE L TWD, Rk
PRBM, FTIZ 72 - CA 7 7 OFIIHEEHEEIIY 7 27 7 BT IR TSR 2 2. & DT
DT, ZD/RA T T A L ORFRITA T 7 SFE ORGSR E iA T HEERFHEL LT
PEESIT BN TWD,

[EIRS 5 TRRE JICA 13353320014 7- > T, FOFEENBREEZ 5 S - SR K D ITR
BEICRET A HA RIA U A2REL (2002 EDEERH ST A RF A 2. 2004 FED[EEEH
TIERET A BT A i LT 2010 4RI EY) | BREFELEICBT 2 gk LV YD 200 Tund,
Z AU 1972 O [ERE N ERBE SN D | FRGeHU%E Sustainable Development O JFERAE A L
77N N Ty RESZRRT, 1993 FOAEMSARIESH I~ it < [EFRRIZRER B R & 58
7eBEA R 5 TA, JICA SHRFHICE W TR, FEBGRNICEREN— AT A VAR
B SHL, TR IAESEREE & FHAREREE A 8RR L, I HARERBEI I BB R & AABRBE I X 7y S
NGRS

AHFHETYH, 2006 FEREZASTIA WD 25 EIA FHAN I S TA 7 7 [EOBRE
BOEGRESGTEY | EIAFAIEOHE & L TBIIEIREN—A 74 VIENEE STV D,
B ARBREHA O, BRI IAERE D & E0 Tl Y | Wi & pk C© 3 FEDOHRETE
WEESN TN D,

Okamejei pita D 7ETE
EFIRFIZDIC > TH A (A1 B oA diH) O > TRIZ
M, BRICH 207 r Y=y FOM Fao THARD 1 LK &9 2 & Eieoiz, 1995 4
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Fricke & Al-Hassan | Z O Fao 1376 1 A0 1 FE Raja pita Z 7tk L7, " HICHT
%7 DRI pita 23/ MG OB TH D, Etymology (213 Z D H AROAE FI2H 5 BA 0
DOBER L pita DBEEAME TN D b _RBEN TV S,

Fig.1 Okamejei pita and Pita, figure of O. pita under the courtesy of Ron Fricke.
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Kesen-numa Rias Shark Museum and Tsunami Disaster

A —% (ALEEKRS)
Kazuhiro NAKAYA (Hokkaido University)

Abstract

Strong earthquakes and huge tsunami attacked Pacific coast of northern Japan on March 11, 2011.
Thousands of lives were lost, with so many people still missing, and countless houses and buildings
were destroyed.

Kesen-numa, located on the Pacific coast of northern Japan, is a famous city for the largest landing
of sharks in Japan. Kesen-numa Rias Shark Museum was established in 1997, and since then, it had
worked as an educational center of sharks for local people and visitors. The museum, which was
located on the second floor in a building near Kesen-numa Fish Market, was attacked by huge
tsunamis, and the water, which was 1.5 m high from the floor, washed everything away and made a
complete shambles of the museum.

As the museum had played quite important roles in the education of not only sharks but also of
ocean and natural environments, we are very sad to know the museum was completely destroyed.
Kesen-numa and the areas attacked by the tsunami are still in confusion, and it is undecided whether
the museum is re-established or not.
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Pray for the restoration of Tohoku, Kesennuma
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The influence of the Tohoku Earthquakes on the Oarai Aquarium
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Zo —EMAUIH LI L DD T, B APRKA LW ATZEOFEEZFHR L THH 2 FE
L7z BHO I IO AT BIZE o TUIRETE 72 EBEWET A, ARl mET
P AZHHIECTHHR, A A—TED L THEZID I ENTEXRHERIC T8 o
TWET,

B2 72 0 F LI ElEIEm T HICH 0, KgEED RSk e R .

AHa DL T DA SETWZEE L, 208280 LTHRILH L EiTE
B

(%ZfF : 2011477 H 28 H  Received: 28 July 2011)
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IRTRY ATHEINEZT AV IREEZF2OHRE
Report on 2011 AES Annual Meeting in Minneapolis

FRERE (RIFRFRFRAEERNENEREL 2 4)
Takeshi Ito (Graduate School of Science and Technology, Nagasaki University)

2011 4F-7 H 6 B2 5 11 HIZH T T [oint Meeting of Icthyologists Herpetologists, JIMIH 2011 |
MWTAYVTIDOIRYZINIRT R ADOEL F I XTHRY ATRESNE L, FUL &
IRF 5 O 2 e8I NIRE 7 1 77 MR S, FAOFTR S 27801l A
B PORTTIEERIER ., i T ERFER & & 61 American Elasmobranch Society
(AES) (&N L E L7, ILHB-e41T Reproductive Biology of Shortspine Spurdog, Squalus
mitsukurii, around Ishigaki Island, Okinawa, Japan| . AKJciEE M5t E 1L [Feeding Habits of Three
Species of Larval Fishes in Ariake Bay, Southwestern Japan] &\ J##EC OB} FR &, HizI
i H4ff 28 513 'Reproductive biology of the whip stingray, Dasyatis akajei (Myliobatoidei:
Dasyatidae) in Ariake Bay, Japan] &\ 9 TR A X —RER 2 LNLIUTVE Lz,

BEL 1 FE2WN LTI O LR T K Y AOEER.

JMIH (X American Elasmobranch Society (AES), American Society of Ichthyologists and
Herpetologists (ASIH), Herpetologists’ League (2 & - CHIfk ST b=, J&R1T, a7
T TR NEHIIZ RIS 2 b D7 ELFELAR T, £ 500 O AEAFER & | ) 250 DR A 7 —
FERE W) KB RERFA T L., FROERIIOWTUL, UNORLIZY = 7255
LTL7EENY,

(http:/Aww.dce.k-state.edu/conf/jointmeeting/abstracts)

FAIZ [Aspects on the life history of the whitecheek shark, Carcharhinus dussumieri, in northwest
Kyushu, Japan (JUMNTEFHBEICISIT D A 2 %4 A OAETELICEETHHA) | & W) EET
INAZ—FRERAATVE LT, BEENRHINL2 R H 0 . £ DO F TRADIERI IR 2 FF - 72N
FD AAGETHIT 5 2 & bEE LW & 5 2B A 8 < 0T, FERITA B2
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TZEMTERLE LB, HETO TR T CWODIIZEDOIE L X 2 F{iiT 5 Z £ TX
F Lz, HEERETIL, ==2—7 7V K7 ReZ 47 (Rhizoprionodon terragnovae )
DEFFAEREICHONTR, VTV aE7H A (Sphyma tiburo ) DAEREIZHOW T E | FAD
WFFRUTITVNED DI BRI TIR Y | REGFME ST E L,

BH 2. RAZ—FHEREGITTEM 22T 5 MR (EEEOK &
FE (GEEOTRRE) |

A RIERRAMBIE ST 2 R ZINET AV I OHFPRICALE L, B2 LREL T
9, IRTRY R DKOER) LW I BRI H Y . RIE2 2R T v ETINRILS
ELWEHTTT, 202 HAOKIZIZI 3 v ETREC S 5285 CRUIE A Bl S, I
K722y v B & Z O FUC R 2 DT E 8 EVEERSHISR) T LT, S0k o1
BIIFZIRTRY 20ETEBE L, 22 CORBFLR D AR ETRTAHHRET LT,
AT RY A & HARDREZETK) 15 B 0 | A1O TR L7 iRZRITIIRZE 95 L& LT2as,
ZOLE O EHEOT, IMIH2011 &) EF PRzl L THRR L7222 To Z L RER
TRBRIZ Zp o 1= & W E T,

FES, SO THTRH) . % FH 4 IV ERNLREIRXTRY A0
FZIE vy ERIAFAL T 22
D.
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HFHEA4AES Ny~ (T A 10 H) TR SH7-, Eugenie Clark 1+ (EBEEOH ) L OFLEE
HIEAFERE (TEH)
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HREEEE S R T A 2010 4F
WEARROBRBEE L LTOY A - = A HOLEM
ZDL5EE - ARE - BIR - FIRICEET A& O ZEREN? B

PRI - 20104212 H 10 H (&) 9:30~20:00

Gt RO VR AL « — Sk —L

FAfE  RIFRSFKPETS, Hofe - HANRERENIES

VR Y T MZEET AR - RIFRSKPESSS (LB
(TEL : 095-819-2822, e-mail : y-atsuko@nagasaki-u.ac.jp)

2010 212 A 10 B (&) 1T, HOKFEFIRIC o D yNVERER - —5h—/LC, RlRKTF:
IKPES Mk, H AR e A2 K 5 2010 AR EMARERTZC S S LR A2 B L
F Lz, AN MR OB AEE & L TCOY A « A FADOSANE—Z D53%E - 4k -
G - FIFNCBEIT 2B OBFFER NS — ) L) T—~ 24T, AR D IEIA VoY
PP CORHOMIERIRDHR L BRAMEAT O L 72D X OO E LIz, ZHVETIE, FT
KEFHFEMFZEATC 2 B2 o THTHOIL TN IR T 7 A CTT8, AR IEEFEET O
BRIV R R RS IC a2 AT L, BHRED 1 BAEFICEME L E Lz, ENCH 148
OHEARF L, 10 HORAX —RENT ) —ZN, BELENEOT 07T HLE7RD
F Lz, Y UAR YT AFAEED HIHTRICE 5 £ TRER NS FPACEE . R0
¢ ERRERI C IR A RO < O 2 MEE D | SIIE AT 130 NIk OVE L7, AlliER
AR =T L DR, MR R PO 2RI 2 A, HH LI H L TIERD SN
LGRS X PEY | JEREERIR Y KT O TV ARETET LT,

FEHROWNREZOWTL, 7R 7T LA LHEER S L T 7EEN,

A =8/7 N
BRSEES (LB (RIGRFIKPESHESZ)

BT

— R — PR (ESE SV KIRER)

1. B3R Sz BARED S AERIE AL A DOSARMEIZ DN T
OB (R KIER)

2. TEERASERENT W A B ASED B F R

OJNNTERR AERBEKFE) « fha—72 (LX)

3. 7T A HOEEOFERWEZ BT 5 G

OZEHERER (ERBEKFE) fha—72 (ER)

4, X F2 KU 7 DNA 2EASNREIC L 50 7 F % A B 5O RFEIR
O - HES B - B0 GRERES) - B 2 (HEREF)
— R —  YRITEK GRUMER TR
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5. =7 T AN E DY A MHC (B DL 7 7 I#AT
OMEA P& - Mt (BHEKREESS) + Yuko Ohta - Martin F. Flajnik  (University of Maryland) -
M & R - 5 osk GRIERET)

6. IV ) P RAOEBAATEN L L DOEF

Offr—7z (dER) - ZHEEER « KB 3k (QERBOKEE) - e - @z (NHK)

7.CT A% /%ﬁﬁb\fﬁf*”é@%z REfZRE

ONEJEE— -« WHER = (PE3E DWKIREE) - fhR—2% JER) - 5ih—F @B)I—u—1
K)

— R — BV CETRKPERITE Y 2 —)

8. FHRE CTHLY A « A SENEIHUFERERICKIT T

OWAEA « HEA « AK It (RIRFAKPE)

9. HIER X OO FIIMHEIZ BT 5 A 2 50 A DA LIS 28,

OBFHEEEsE (RRBHERE) » HliEAT - IO Ey- (RIRFROKE)

10. 7 A JROBEFEHME~FINEDO T t — /L R bR TELZ &~

ORI « IABT- (RIFRIKE)

—JER— IR (RIGRFKETE)

11, )\ SCEEOUEE ChRR SN D A E Lfnﬁ% %’

O¥aEH=E5L GRS L X EAREN\L) « KR %2 7 (RIS

12. )\ EELDHERIZ RS Téﬂﬂéﬁ#%%@ﬁ%ﬁé *HE GAER)

O Kz (RUERBEEE) - WHFE5L @R L XKD « B S - /MO - ik
T (RN - JOR 72 CRUMERIMEE)

13. J\EE LG B RO d6 1 £ AFHD 53T

OFRBFHF (FHERBEEE) - SFLR5F5L (RIEMAKRE) - ST &K - |d & CRIERIEE)

14. \EILEEEBERIBRICIT 5~ v OFEHEE kﬁjzu%

OBER S - REFFFR CRUERBERE) - J8IL X - H % CRUEREE)

|}

=1
E=Dg

I\
DA

“\

fif - K0

'ﬂH

P e —7 (UmE A EEER - HAREE 22 RK)

INA L —3¢F

1. b Z ¥ A Seyliorhinus torazame ¢ HANIZ 3517 5 A2 > T

ORH FHifk (A dBRFRFEEMBEIIER) « S8 85k GUERFETE e B A8F
E=2))

2. B CEEE SN aE F E A 2O T

OVAEAE - EREEET - THREAT - ofEEE (FBIMNL L b oF & KI%A)

3. HUMHICIT B T 2 2 O

Ot (RIGRPEARE) -t - AKE - IHAET (RIRFERIKEE)

4 AN TXERGE LTI ZERET — 200 D AEREETREEICE T 2 7 4
A (Isurus oxyrinchus) D43Afi/ N4 —2
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OH M ERET « MIHE T « AJITERES GREEKAE)

5. FHHAEEIWHRICRT 57 Y WA OBGEEHEC BT D1,

OFEHARIE « HRES « IUAB (RIS KESEER)

6. BIMHIISIT D 7T U A DAEER

OAKIT « TS « Hrpfi « [HOEBcY (RIBRFIKEESED)

7. BRTECEREE LT 7 bY VPR L "H VY ) A DOFBESE R AWM DOER
OFJl Bz - T & - B & CGMERFEE)

8. A XF ¥ AP PCBs & DDT {54:

OYEIT B « KEFFEFD - | 52 CRIEIIFE)

9. 7 TNV ART VT Y AIHC A DHAOTEHE & i RIZ 3BT D MKEERE DR
OW%IERKIH CaT/kER) « EHETRR - $8Ef5L OPOKIREE) - fhe—7% GhfEExR)

ora—J)— (&H R T U AR—L)

A - AR LB, TR, RAZ— A PR SRR LET,
(BoRHA7) - HRlEfE, PSS DY KIGEE, (B WPEERBAE, AR, RIRK)
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Bl iR E NI AAREOHAERKERBELE ORI ONT

On the diversity of new found chondrichthyan remains from the Palaeozoic of Japan

TR (BB R AR s R R

Masatoshi Goto (Tsurumi University, Junior College)

I, ZHEOE RO w A D AARDOEEROHEN DI RIS TWD, AlliX, AAX
PEOHAERIRE RIEORLA Z/R L, HAERICBOWTIERIAEII E D X 0 2t 2 R L
TWENZHOWTHE L TA X D,

ARG OA R 35 (E—2.9 (BEF) OHEN ST, S F S FEEORILE & 451
HEOW AN RE SN TS, XY 7T by RFEARE, 7YY Ry A 1 FE,
v Ko 2AFE 1 FE, 7F6 S, REEEII Yo Ry AFIFEE a7 VA4 Ry 2 7 ot
10 FEAF S TND, ARACOBEE S LT, RRESLUHO—/ B@ns, 77558
> kv 2FHD Cladodus D, =7 7 %A R v ZFHD Agassizodus ORI 23 ST 5 (%
- KB, 2004), [ IR TOE LA S TEE)> D Cladodus D8, 1110 BERRTTORK
HAKEEREN D, A a Ry 2FHDO0rodus O R ST D, BBk CRgEaIE
RS THY, ~F e Ry 2FEE LTE, —/ AJ@) 5., Petalodus & Janassa O 1FE 235
SNTND, Folf, AARE OE A & LT, FRBIRSR)THO HAIRAIKE D B2
2 Ry ZH0 Petalodus OEAFER SNz, REFATIZ=Z VA Ry ZED DI, KR
gD — 43875 Poecilodus, Cyrtonodus 72 & @ 5 FEO LA FEE STV D (#
&« KA, 2004), T, —  WEND 327 U Ry 2HHD Psephodus DAY, HAIRAIK
HIPOBEBAHOI 7 VA Ry ZFOWRDIER S TS CRIEER) .

HAERKRIAOL L4 (2.9 fF—2.5 (BEFT) OHIEN S &, AAEEE 15 fE & 2088 11 o
At 26 TN HIL TV D, HEEE LTI, IERIEIIERORRA K RE TEEns, &
LFY 7 LFHO Symmorium & 2Symmorium DB, bR R AFHO?Acrodus DpE,  Petrodus
& 2Petrodus DR ST D (BRI E),1988) . BT IRIBATEHT OV 0K i)
5 Cladodus sp.OHAILAMNFERENTWD, [FITOTRENSIZZ BF I b v AHED
Orthacanthus sp.?> i OEEAHRE ST D  (#%RIEA, 2000), f@ERWbETOEEILE
FEAAERE D DIREED 71 777 Y AFEO WSS ST b, Falt, IERIRAR N & LR
RIS R ER D> S HUEA Goodrichthys, Symmorium, ?Acrodus, Lissodus, Polyacrodus
72 EOWLADE LI TN D, T FRA Ry ZHOBE RSN, BB AR O ) URFA
JRA725 Helicoprion (Yabe, 1903) . ‘B IRSRALTE IO FREAD 5 Helicoprion @ 2454 Gf
K, 1980 ; #AkIENy 2010) . HIIBOKTTOBAKIE) S Helicampodus 238 AL TV D,
Zno Ko 28EE LT, RS LT EROKBE 7 SE2 5 Petalodus 73 LT3,
I B AR BT O SR IL AR S . KREHORK AR AR B FEE L Kk BEE» 5
'Neopetalodus D23 X T 5, BERIRMAERF T OMILIEA 5 Petalorhychus, &6 RO
Al R 7> B 2Serratodus O IEHHE 3R L ST D, EEEED 27 U A R v ZAFEIZ OV T
X, IR IRKIE T ORI A A R TEE D D « FRARBAO B OWrim 3 il s S i-.
Sandalodus O & |, FEHFE L Eboid AFEO 27 U A R o RFEAOEBR LA DEE ST
% CR¥EF).
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NS0 bAE RS L. TTICHAERICBWT, SHARLNAD LFREC, HAHVNTE
NLLEIZ, BB AT OZFREEZ R L QWS 2 X9,
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PERARTHEEN T P A BRI O SR ER R

Revison of the Genus Apristurus (Scyliorhinidae) from the Western Pacific

JURTERR (AEHRER AR FBRERFRT) - fhe—2% (biRE )
LJunro Kawauchi and 2Kazuhiro Nakaya
(1: Graduate School of Fisheries Sciences, Hokkaido University, 2: HokkaidoUniversity)

~T Y A& Apristurus Garman, 1913 XA YW A B b TV ARHIE L, M A< 4t
FUTHMAT L, 7Kig 200-2000 m OFHFHEMITIZ AT 5. ARIIVNE S RFET 5, 2iE L
BEISZ LTI KIR % § 72720 2 L 22 ECRAMSIT B s, BIED & Z A5G 35 f
PHFEDSTED HAILVTE Y, PHEHATENDIL 18 AN WA STV 5. AEROA R HFE
D43¥E1% Nakaya (1975, 1991)<° Nakaya and Sato (2000)72 EIZ X W iTbnC&E=n, & TOFH
A FERN TR > ToFFRIR 72 < 3 = ABMRIC & D FOARFLHFEDTAET D 2 L DRI S
THY, RECEL OGEFHRBENEINTND. ZOXHRBURO G &, A58
ERATERENT W A B Z AR 5 2 & & BRI Tz,

AHBFFET 929 EIRDIEARZ LS LT, AT 2 Ko 45 de 18 flM i L,
A. internatus & A. micropterygeus | 341241 A. gibbosus & A. macrostomus DFE Y ) = A Th
HZEMH LN Iro T, BABERIHEED B IFIERA BV TV 6 FEOMIT, Hi/oiZ4FH (A
gibbosus, A. macrostomus, A. pinguis 33 J TV A, sinensis ) 235435 2 E S BN 7e o 7z,

The genus Apristurus Garman, 1913 is one of the largest genera among the sharks, and is found
globally except for in polar areas, at depths of 200-2000 m. The genus is characterized by having a
long and flattened snout, and the absence of distinct enlarged dermal denticles on the upper margin of
the caudal fin. Thirty-five species are currently considered to be valid, and eighteen species of them
have been reported from the western Pacific. Taxonomy of Apristurus from this region has been
studied by some authors (Nakaya, 1975, 1991; Nakaya and Sato, 2000), but many taxonomic problems
remain to be solved from the western Pacific. The purpose of this study is to review the genus
Apristurus from the western Pacific.

Based on 929 specimens, eighteen species are recognized from this region, with two undescribed
species, and A. internatus and A. micropterygeus to be a junior synonym of A. gibbosus and A.
macrostomus, respectively. Four species (A. gibbosus, A. macrostomus, A. pinguis, and A. sinensis) are
newly found to be distributed in Japanese waters.

—-67-



X7 7% A B OEEOMEEMIZET 5 — kK
A Hypothesis of Homology of Gill Arches in the Hexanchiformes

ZHAMER  (RE R KERT D) - e —2% (EiRERT)
Kenta SUDA" and Kazuhiro NAKAYA®
(1: Graduate School of Fisheries Sciences, Hokkaido University, 2: Hokkaido University)

AT FRANT 5 XD % 1,008, B 7 TW A HIL6-7T {OfEEE2 Lo, B 7T 9 R
H OMESOFRMEIZB LT, BIfEE CTITh— RIS O TR, AR, BRR L
PEERND, A1 77 W X HOMESOMEWEZRRGE LTz, HlgfEn| ofE R, 5 1S (afii=)
ORI, o8BS IZBRET 255 1 ASEENRS A EEIR & 85525 2 L, &LHNH5 2
*HHOMER (v l=) EEZFOMS (6 f85) L OMFEME, AVOMES OO SR
DIEE LR WDPNEHEET 5 2 L n,  AEAATHIE &l L7z, Shirai (1992) 135%0 @
fli=, 97205 5 KOV ADE 2-3 i, 6 DY XD 2-4 fiflm, F L TT7XDHADF
2-5 A BRI L LCER L. BT T7H A BORKR GO B IS O HfEERIL, =0
HEER & A4 5. ZORRIIMhOY AT ONRVWERRTH D Z LD, KEHTD
BARSMES HEI O—oDJRKEE X HNDD, B CTIXEEROEZRE MO AFHIZ
W S D, 1> C BERSIFEREMICIX BT 2 NS, 77T 5 A HOMSO HEM 1
BIESICERT 5 B2 65,

Sharks have five gill arches generally, but the Hexanchiformes has six to seven gill arches. The
homology of gill arches in the Hexanchiformes does not reach consensus to the present. In this study;,
homology of the gill arches in the Hexanchiformes is examined based on the skeletal and circulatory
system. After the comparative anatomy, homology of the first (o arch), penultimate (y arch), and
ultimate (6 arch) gill arches are inferred in the living sharks based on following reasons: the first
afferent branchial artery, associated with the « arch, is connected with the afferent hyoidean artery;
dorsal elements of the y and ¢ gill arches are not fused but contiguous. Shirai (1992) defined the
remaining gill arches, i.e. second to third gill arches in five-gilled sharks, second to fourth in six-gilled,
and second to fifth in six-gilled, as the [ arch. The posteriormost efferent brachial artery of the 3
arch (antepenultimate gill arch) in the Hexanchiformes is connected with the efferent branchial artery
ofthe +y arch. Itis possible that the antepenultimate gill arch is the cause of ~ ‘increase’ of gill arch in
the Hexanchiformes because the artery in the antepenultimate gill arch is connected with the artery in
the y arch, but skeleton of the antepenultimate gill arch in the Hexanchiformes is unable to be
distinguished from that in the other sharks. Consequently, all the [ arches in the living sharks are
morphologically undistinguished; therefore, it is thought ‘increase’ of the gill arch is caused by the [
arch.
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I +ar FU7 DNAEREFREIZL DU 7 7 A B 5 BORGER
Phylogenetic relationships of Hexanchiformes species elucidated by complete mitochondrial
genome determination

BT 1., MR, JBrosk1, HPE2
(1 BMEREFES, 2 B R FE )
Keiko Tanaka’, Takashi Shiina®, Hidetoshi Inoko" and Sho Tanaka®
(1 Sch. Mar. Sci. Tech., Tokai Univ., 2 Med. Sch., Tokai Univ. )

VWA ERIZET DA 7TV A BTV A$A L Ll U TR DAV RE 2 /R A3
7T A B O TECFIERITZ L, TORGEEMRIIAHATH D, LTI 7 7Y
AHSH (F7H « AP A« RTTITHRA D TITHFX a7 7) oy /W
ALEEY HFAH I (AT oY R) ROEWNIHXAIPFA EHAVEYAH I (T
P RA) BN 7O b2 KU 7 DNA (MtDNA) 7/ AEHEHEES |2 30E L, BEA
D 13 FlZETeit 20 FEDLHEN S . T DML B DEE A2 AL LT,

FHiEE LT, A L0 L7 DNA Z W Ts h 7 m—2b (CYTB) {5 PCR #4
g, Z OHTEFEFIER J OSERMERTRIC L TSR TH D Z L 2 ER L=, O
iy 2t LIGREH LT T A ~—% AW T e 7 PCR HEIREITo7-, EDFEM O IHD
Yz gy M AR K VIRGE Uz, 155 RS L 0 HEE S 7z 12 8 o1& s - (ND6
ZB<) OT7 2 EERCY 2 VT, ClustalW (2 CTEAIK% . TkEfEaTE (MEGA ver.d, PAM
matrix model) %D\i% (PyhML . mtREV+I+F model) . <1 Xi% (Phylogeny.fr., mtREV+I+F
model) (Z R AR LT,

AMFFEIZ Tﬁﬁﬁ L7z 7D mtDNA EA21E 13 EOBEA 7. 28 rRNA, 22 {E D tRNA
72 H5TNZ D-loop SEIAMLOD Y A FHFRRICHERR S 4Tz, 07 TP A H D 558D D-loop FEIHIT
1326bp 7> 5 3259bp & = DALY AFEHD 10500p 75 1095bp LV 3 L < BV RS Z A L
TV, ARBFZECIL, IEBEEATE. Bblh, A ZIEOWTNORMBER E S A FHE = A
FADFESUEAZNZ T 7T A B3 AFHOFR The b i ORI /35 L, 2 D% /2
EBHERXIF A EBNGIET D &0 58T LUSRFEREIRIVRIE X7,
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V=TI R DY A MHC IO RS ) AENT
Comparative genome analysis of shark MHC regions

W4 Mt BT Yuko Ohta®. Martin F.Flajnik?, B 2, g r-uufe!
(1 SRR SESS. 2University of Maryland, 3 BRI SAHEAESE)

I HFETOFHEEMWIZFED 55 FEHHFE S-S (Major Histocompatibility Complex
= MHC) ([Z=— FS#vd MHC HUsild, SefEahEllisi) 5 B -FEE ComBil B4 L,
MR A VAT EOISKHURHSRDTF R EFEA LT THIICHEIE R T Z Lk
0. PUREEAESHINE #5555, 978 H, MHC HUFIZE /-2 5 IICHEEA L TR
2 TIER O AR EAIL. T EBRE T DRI E O EICEE M@ X 2127 ),
Fexlt, B BV AETOMFICRITDY ) b —7 2o TR EDTEY, Fb%
HElIEATT 2 = L1 L 0 &) BtEb. TERR DAY THRE RS2 = L 23 TS, “hE
TIZz=E Y YA MHC fEE, #J400kb D% 7 LECHIAZRE LT-AER, & b MHC fEIRIERIC
MHC-1, TAP1, TAP2, LMP, BRD2 &= 13 [AIE S 4L, BLERRNZ LT MOZ OO AT
TlX MHC SEI SN L& T 5 B2M (B 237077 V) Biaf0N Z OfEIAT
E95HZEE2ER L, B2M 53X MHC 7 7 A | HURE OFEAICE Y T Ml ~DHUFHE
IREEZE AT D Z D, Y AD MHC f88 I DM OAYFE XV & JFAERI78 7 ) DS 2R
FF95EB2000z, 612, RESNZTRTOBGFOESIXE MERBEA T (3—Y
7)) K0 5T RN END, BB TEOBEBISELO FAMERH 5 LB 2 Hi
Tre EZAMN, INORAKIIZE Y VAR LOTHLAREME L H D720, BIfEI hav
R U7 DNA fi#HT L 0 - AFEO PGB ORI Cff o b L7z g S =Y/ 2 FH
FTTHIRBT DT ) MEFT LI THED TN D,
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IV IV FAOEETEIL TOERE
Feeding Behavior of Goblin Shark, Mitsukurina owstoni and its Implication

iR —2% (ALK - ZHHEK - KB 3 AERBIKEE) - ez « @Bz (NHK)
(Kazuhiro Nakaya, Kenta Suda, Makoto Ohno, Toshihiko Sato and Katsuhiko Takano)

IV 7 U A IR DS LN AR 1 mOBERIZEE-S X 1898 FITHTRETEST
Fli & U CRodl S 7z, AFRI TR CHOBIIICEREE STy, ITEHUEBIRE A 7 £
DB < ORBEMEARNEE ST (Yano et al. 2007) |, EUI/KIGERE CA & 78R R
SN2 EBHDHM, V7 U RAOARITITE A ERIA SN TOZRDORBRTHS.

ZD XS 72, NHK OFREZT— 73 2008 IR ABEAR CRASNZIY 7 U AD
WD EATEN VTR 5 2 ST LT, ZOITEh AT 5 72018, FEARDIEREF
&, B ST A SATENO BB 2 0 TR L7, 2 ORER, 1 5 OBATENT, ZF
RREM D 0.17 BV C FEENEBKIRS | & NI B, ZO%ERAESHRE ORMAZ LY, M5
BT s CRiFIC L SN, A CHBEZ AU D LW Hfda 7=, 20T
FRFHIEDNT 033 B CTho7-. WEGHE DR (T L EBhEz L 5) IV 7 VSR
VLR A BRI R & < BT “BRIFHT” Z & TV EREN Zmb TV b S HEE &
5. ZOREFAITEWEOREE /2 A LA L0 SOBAEA AR S8 5

Goblin shark was described in 1898, based on a specimen from Yokohama, and this species has
spottily been reported from the world oceans since. Many specimens, all immature, have been
reported from the depths in the Tokyo Bay ('Yano et al., 2007), but its biology is still unknown. NHK
Underwater Filming Team successfully videotaped the biting behavior of the goblin shark in the
Tokyo Bay, and we analyzed it in order to clarify the feeding behavior of the goblin shark. The shark
maximally lowered its lower jaw from its resting position in 0.17 second.  Immediately, both jaws
were quickly sent out forward for a considerable distance, and one biting behavior finished in only 0.33
second. The goblin shark, which is a slow swimmer, appears to have obtained an excellent feeding
ability by throwing its jaws out quickly and for a great distance. This reminds us of the feeding
behaviors of the dragonfly larva and chameleon.
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CT A% % & Wiz A OB B8
Using CT scanner for functional morphology of sharks

VeigaE— « PNHRR =SS SUKIRER) « (e —ZdEEK) - SRR 12 —U—/L )
Keiichi Sato, Senzo Uchida (Okinawa Churaumi Aquarium), Kazuhiro Nakaya
(Hokkaido University) and Kazutoshi Arai (Kamogawa Sea World)

B AFAOBEREIZRER S, FITHERRAROPT RIS <, B R OWEBTIC L 57—
B bONTERTH o7z, TETITI U B a—F —MREDR & B 7220, = RTOHE/E
KBRS AIHE & 72 0, CT HifR> MRI i 2 T AESE U 7= g COfTR—ib Lood 5.
AR B, BATEENIH S E 725 TR Y 7 U R TN, BADOZEHRERE Ofif
B2, TEERSIH CHEE ST AR OMBIEAR%Z, SIEMENS #H8 CT 2%+ 1Z
KR L, ESENT Y 7~ AZE Virtual Place |2 & ¥ 3D BT LT-. FORER, K
FRDOIEA S ZFRCIBNT, I bUHEROE NI, coraco-mandibularis (B 45- FEE % #.5
i), coraco-hyoideus (JE -3 Ik E &G SAHA), coraco-arcualis (JEHr-fll= % G S HIA) C
BHDZ ENHEIIES =, F72, Z2HICER LT pre-orbitalis 23000iE L, AT ~DZEHIZ R
B L TWAEETDHERS . IV 7 U ATBITAEHDOZEHIE, KE<FEFIK LT
BB L ONESDME T ~5 73, ol & FIRFIC A28, [E4%(Z quadrato-mandiburalis (FA%H
) SHE LBABET 5 Z EMEE SN2, TOBRRIZIZ < DAY YR - FXIPAHHICE
i3 503, ARTEFENEEICELS, THEBIOMESR & OO Eig) &b T
RKENWZ EIZX Y, BRI RS LT L &2 DD, AW E Fiid 5125720,
U A VAT R X (R)F LTOHRAZE BESCRFEIZE < fLE H L R 5.

Studies on the functional morphology have been made mainly based on the anatomical
bservations and graphical analyses on the living animals. However, as the digital instruments progress,
it became popular to analyze 3D graphics using CT and MRI scanning in recent years. Here we present
a model of the jaw protrusion in the goblin shark, Mitsukurina owstoni, of which feeding mechanisms
have been unknown until now. Our observations on the 3D CT image reconstructions suggest that the
coraco-mandibularis, coraco-hyoideus and coraco-arcualis are the most contracted muscles concerning
with all the phases in total feeding motions of this species. In addition, pre-orbitalis may effects
protrusion by pulling posterior region of both jaws. We suppose that the mechanisms of the jaw
protrusion are activated with revolting (depressing) mandibular and hyoid arches posteriorly in the
pre-protrusion phase. These processes are common with those of the other carcharhinid and lammoid
sharks, but the goblin shark acquired the ability of conspicuous jaw protrusion by possessing extremely
long hyomandibula and its wide mobile range of hyomandibular-ceratohyal articulation. e express
sincere thanks to SIEMENS JAPAN Co. and Mr. S. Azemoto of AZE Co. for donations and
contributions to our research.
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BRERETHD YA - A HPARBEBRRICRIETRE

The ecological roles of elasmobranchs as an apex predator in Ariake Bay - ecosystem

AT« RS - AKIE (RIREROKEE)
Atsuko Yamaguchi, Keisuke Furumitsu and Gen Kume
(Faculty of Fisheries, Nagasaki Univeristy)

R, 8, fEhd, REARD 4 B3 m 3 2 A HHHITUNRROWNE TH Y . DM T HR
BXo b REL, BF T2 FBEMEIIAA-THD, L OMARINEHEL, LK TIHN
TSN D ARIEOEXKEITR 20m & &V, BIFCEEIZIR > 7=k (BREF ) Ok
BRI OAKGET 100m Z 2 5, TF, AURE TR O, BEERAKBLORAE, K
JEEREEDE 72 VTN A SEIE OB LB 72 SN2 L0 MO A BT E/ N5
7L FOERREITAHIZEL L2 b D LA DI, A A SO S I RIE
BAMEENZH D, LNL—FT, TV ETART DA AL U D & Uiz A FHOHEIMN
RSN TEY ., 2001 ENnBITT L s, NMERT D T MHEZ T D720, BERINMT
DILTND,

HIRUFOBUR HHERIT 5 & | HIRHEOEWMAERE R ORESEITERIR O 5 BioasicZ b L.,
RTUABRNTWDLEDEHBILD, L, ARMAERT 2 EORRE L F 604
HE. ZORMERSS (BOREE) ARER O OMEEEIZ DWW T ORI RREITHhNL TR
5. FHIY A« oA O ETIEE IOV TOBRITEChHH- -, F 2 TG DI
2000 I BAEBMEAE 7 ¢ —/L RIC, SO Z & QAR FERAE a8,
MEE) 40, [EhE, R, B9, Ao ATER ., RYEOMNT & FAFER O B /R
IZOWT DI E AN T CETZ, ZNETOLE Z A, @ERRE TH 5 AFE TR
EENC 3V | FRE Th DY AEDBDDIZF DO FALOEMRE T 5 A JiA2 —II N S
WIAREMED D D Z E o> T T, Fio, A SN LB EEOMEKIE, BEIKIE
D Lz A & S SRR B D, — T BT A - I L A=
N JFHEIR 8 OKEEEIRBA T, BVER EOEEROE NS A THABRICH D & b
DA FAOEINP D22 HT G- L COhDAREME L H 0 | JHENSLETH D Z ERbh o
77

HIECAERT 2 Z ERbh -T2 300 A2 HfEIciE, D7e< &b 19D A - =
AFNEEND, AT - B BICEE T, P CLT oA RO KB, —
T O TEHERBHEIRE 22> TR Y ACH AV A TARE S IR L T LE
STZAIRBMED EIV Y, Z OFEH Tl [ DM To CE B ASE, EREDO S - /i -
AERE - [BLE - SEREIEE OB PRI IIFZE RO NG, A « A FIZBIT 2 FE v 7 R
BRI D, Flo, EREREN—RITEPRENE & MBI R R Z BT 5 7= D12, VR
OfAZ L E LTZBEDRT & | Sl RS OBREN G Bl ERER 2R T 2 oo A4
252 B BORENIRC OV THRIT L, SBROBEIZOWNTE 2T,
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FHREL L OCZ0EBEIRICBITAAIYIFAOAERICETI AR
Aspects on the life history of the whitecheek shark, Carcharhinus dussumieri, in
Avriake Bay and the surrounding ocean.

R (RIGERIGAEZE) - T « IR Eer (RIGIIKRE)
Takeshi Ito (Grad. Sch. Sci. Tech., Nagasaki Univ.), Keisuke Furumitsu and Atsuko
Yamaguchi (Fac. Fish., Nagasaki Univ.)

[HA9] A 224 X Carcharhinus dussumieri (XA P AR A o ARIZEL, ~VLy
YN OET HAIZ)NT COMRBERINERICAERT 2/ VI TH D, ALY 50 A THER
OV 2\ CHIESCIE R I L » T S, IfEEIRE L RIS Q0 s,
LorL, AREOATELICET 25X RLNTEY . BARBRICBW TR EOMtHR
IR, 2 TR T, AR L OV ORI BT 5 A Y ADAEN &
T 52 E 2 ERE LT, BHaARE, 540, BRI OWTHH LI LT

[J71£] 2006 425 H72>5 2010 4F 11 AICAH B, WG, B RHGEOME, RS0 Cofili,
JEEFRAE, AR O K0 I S BET 480 IR (K - 226 A, Mt - 254 54 2 v 7z,
EARIIER, #h b U <K L CTHIERICERBIR Y . EMollE L 21T -7, %
BT, MECIIAZRA O S| AR IR RO TG, B roFAHEIZLY T rEs
PNERARODIE FEIRRE, UNEAINDRREREE, IR OAEEIZ L 0 fr LT, A XEHEET 5
729U, 50%EY A RERH U=, BEA LT~ AR E RS (GSI) &SRO
BRI L O REMZHEE LTz, BRMEEZRET 5702, BERMH LT 10% 4 HEdRr~ Y
VU CHEE LT, B ATREZRBR D FE D L~ L FE CAE L, Shannon-Wiener diversity
index (H) 7eE&HH L7,

[55] 50%0 1 A%, T 890 mm TL, MET 910 mm TL S H#EE /-, IfETIAED
FEARAN G | AN TA BB OEMERIZ 5 HEEDOlE LIGD, 6 HvD 7 2T CTHipE
T 5 Lol KED GSI EREEOMERFHIBIZEDORERD G, 6 HLIRIZRRZTTH &
EZ2 b, RN 1FTh D EHEE Sz, BIIERIBR CHEA T 7212, 37<
(A BREFRRE OBSG~SBEN T2 28, MiRAiXT 0% b LIRS < OMEIERICE £ > 7214,
R IR~ BN T2 2 L D3y ino Tz, £z, ARUIIAICEIRE T E SN
72D D, IBHABEIT D RTEEMNE 2 BTz,

BARDZEEZ1T 12.6%., FEIDIKEHT= Y OFHNEWEEIE 1.05 Th o7, FHEREY

CFE%W) . HESE (%F) . Rl (RI=FE%W X %F) OfLOFEEN G R CHEME (OF
Y1%W ; 37.6, %F ; 58.6, RI; 2206), SAEFH (F¥J%W ; 265, %F ; 57.0, RI; 1510), H
wH CEEI%W 5 284, %F 5369, RI;1050) 23EVMEARLTERY, T OO EERAAE
MThHZ ERmhole, H X171 &R MEZ R L TV 2 &b, ISRk~ 72
FEROEEA M Z4fi 3 5 Generalist (Z/7FH S 107,
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T TA BOEFEE —EHEO T A — NV EPLRATERLIE —
Reproductive strategies of Dasyatid species, from Ariake Bay

WA - IHAEe ( RIROKPE )
Keisuke Furumitsu and Atsuko Yamaguchi
(Faculty of Fisheries, Nagasaki Univ.)

HIMHIRR, 24, @i, REARO 4 RIZFHEN, WOTFROENRK 6 m IZHEL,
EINOFEEFEOR 40 % % 5D DIAKBETEIREFFOIUNRKONETH S (BRED,
1996), OAEWFAIXHARTIIMIZHZ B2V EFEENTH Y, LY Tn ueT 7 AR
EDRFFEREDA A —T DR, RIT AT A 22 EOWEHIENZ MEE CLH L Z L)
B2 22> TGN o720 T2 (1hp s, 2009 ),

E OB CE ENDL T A« A 50T, RS & 1000 FEDSHE S
TEY, KEEEAD 547 fizo A BREHDOTWD , = BiL, 9MiH 23 06720,
M= A B H TIERD I N—TTHDHT A FHIIL, 66 J& 69 FNEGEND , D
HCY, THEABICDIESNDEN 38R IR HE <, BARITIZD S B QRN GHiT
% ( Compagno, 2005 ;#'4fj, 2000), ZivE CTOFEIZ K-> THIEN DI, Th=A, A
A AxTA, vuxA, RATTARBIOVYV A 5 BINZ, AivdfE1E (7
THHTHTA ) ZEie 6 AT HZ & A&MER Lz (LA, 2003 ; i, 2009; i «
1L, 2004 , 2010 ; Vi1 ED>, 2006), D K 92 DT 1A BN oA HiEEIE, H
AT FIZ R

T A TAEEOFAFEL, IVESHDVNIRETHY, BEAEUCED ST, 2 ToilkE A
FTENZAREZA T, HEDAEFERN TR OWIIBRE N E U5 AR, FERRR (B
RE“PAN AR E DASHR B 1B S 72y ) &AL ( RHA & RO SRS B DIERR &
no ) o2 EENRHY, M Stingray & KiENns oA FHOBGENUT ,  FEIEE
HBOBETHDH EBEZDITND , IAIHIOIFEOREIED , IIEOE 2 HES
o EEBIT, BHROFEITFEMRTE LI MAENIE LA REmSE, BE
FOBFEB CHTDITKEL IR D FEINT ZHWTHEHLNTWS  ( Hamlett snd
Hysell, 1998) ,

T H A JBOBGERERIT, FREDOIERBRCH Y, HRP ~ BIIIFEWRE B0
ENDHFEINT ZREL UUBMF2RESES , RUT A BOTTHEGERMICIX
REREDNHLI, BHEEMITAE 1 - 3 [\, RPN 3 - 12 A, Bk 1
- 10 AL LS TSESETHD . T TAREERCITHEIELFIZ, ZETO
WEECTH BN E 725> TE T A JBFEFADOBHERI Z OV TR 95
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NXBEDMEECTRER SN DY AL AR~ DR
Shark culling and its influence on marine ecosystem
in the waters of Hachijo island, Izu islands, Japan

AL GROERE U XBOKPER G & o & — )\ L6
KR 7% - HAf 8 GRS
Yoshihiro Horii (Hachijo Branch, Tokyo Metropolitan Center for Agriculture, Forestry and Fisheries)
Hiroshi Ohizumi and Sho Tanaka (School of Marine Science and Technology, Tokai University)

T, AR H ORI K D CEREN Z <l STV D, JHEals/\UEEIA T,
XA XA Beryx splendens, ~~~ 774 Cypeselurus pinnatibarbatus japonicus, 774
Katsuwonus pelamis 72 & & %15 & 23T, JIEMORIRVIZ LD [BE] ¥4 7ouE
NS FAELTEY . ZOMEREIIN 2 TH~1EM., FRKESGSEDK 2~10%12 M 5
EHEE ST D, ZOFNPER & L TR THRERANSEM S AU TV D23, BRER &7
MABEOMASI TR S LTk EN 5 b DD, IEHER TR EIZEEDN-FE & OiER)
FERS VTV D BINITD 7w, FT, RESAOAERE TR B30 70 < | BRBRIEEhASHEARER
252 DB OV TCHRDITRET STV TV WOREBUR Th 5, £ 2T, /LB
FUNTHXBRIEENC L 0 i S 2 5 A AOFEEL, E{A%Ts X OV P A A te 35 &
& BT, BEBRDSREAERERICH- 2 D% 5O Qi ENE D R LT 2B Rl 2 DWW THRET L
72

2005 4F 8 H LAE, 2010 £F 10 AHE, J\ SR AIIHEEI 3o\ THIRER A A T S vz 9 A
¥AlZ. 177 A Hexanchus griseus, 44"V =+ £ Odontaspis ferox, AT AJE2H (=
4 U Alopias pelagicus, ~~F 7 L A, superciliosus) , 7”1 X Isurus oxyrinchus, A =4 A&
7FE (7 m~VU A a Carcharhinus brachyurus, ~~7# £ C. brevipinna, 7 v kU4 % C.
falciformis, %77 /ST 24 X C. galapagensis, = =L C. longimanus, R~# =77 C.obscurus, *#
YrH A C.plumbeus) . -7 % FH A Galeocerdo cuvier, = Y ¥ X Prionace glauca, 3 =&
Y AE2HE (7 H v =F7H A Sphyrna lewini, > 2 =E7H X S, zygaena) DA 16
T 307 BICK N, ZDF~NTOFEN IUCN Ly R U 2 h THEERSEE (NT)BL Lo T =)
—IJB LTS, S DITHERSGEIE « fGHERE (EN) OT 03 =27 I ADNEHIERD 4% % 5
D, A - fEEfE (VU)S 8, IR 29% % HO T\ D Z LB LT T,
o, RSN AOFBNEMN OITREMGHE O L s S, 7 MY R LY
F DK N FE AN R TEHZR D | @, WHFAERBRAN THI AR ERRICH 5B T
DOYERZ = DIEINT, RIFVED I T & EAEMEDF 2 A Z A D KO ITE AR RIRY |
THESEEENC X VBB RIRE U CRENRET DHENT =0 H 5 Z EnHEE S
72

T ABUZ LD IEGERED R L LRI L, DR OIER ORI & B> TR Y |
Y AHOBFEDEM L TODAMREME L D b AL 0 REEPE ORISR OB
B U, WEAERER DN T AN [Top Heavy] ODIRBEIZZ2 -7 2 LIC K W EESRIE
K722 TWDAMREME S AE TE 2RV, Ko T, HEERRE LI S 2 72O OJFRRE L LT
ARERAN— 2 2B AT IEERIR O ) 2 B AL Tl V) | HERIERI BT Tl
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TS Y AAOERER S, IEFERERER DT =2 U 7 LA FRI R AR L, 5%, T
UFLEH T STV D PBR (R FAOIERERRER) 72 S5 L7ans bRt 72 SR A8
N DR D D,
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J\SC B SR BHE I 1) D AMEME Y A S OITEN A REFRAE ()

Behavior of pelagic sharks (Carcharhinidae spp.) in waters of Hachijo island, Tokyo

A AEZERIERSFRAGEESFDTERY - HITE LGRS L X BAKER G 22—\ 3L
FZEF) + H_EDER - MR« Ve SCOREOR RS EAITFERT) « KIR 2RI T
SHE)

Tomohiko Mori (Gradual School Marine Science and Technology, Tokai University), Yoshihiro Horii
(Hachijo Branch, Tokyo Metropolitan Center for Agriculture, Forestry and Fisheries), Hideaki Tanoue,
Teruhisa Komatu, Katsufumi Sato (Atmosphere and Oceean Research Institute, The University of
Tokyo), and Hiroshi Ohizumi (School Marine Science and Technology, Tokai University)

J\ LS JERIHEE CIIAMEMET A FAIZ L DI EOBHRCIRIE ORTELY 70 & O SERED
SRS SITRY . ZOMEREL, FRN2 T~ ERICRSEREESNTV D, i
ST AD BT ORER, A a2 B2 = k77U 2 Carcharhinus falciformis,
HZ 3G AHY A C. galapagensis, = =L C. longimanus 73 &N FE/IIERCTH D Z &V
FHL2oH 528, o OREINEFMOITEERRIC OV IR NS L | EMEL N
2B ETOT AN G3H> TR, £ Z TR BIZ\ LR B C, SN 255D
ITEVERESCA BRI Z LT A Z L2 HE LTS A r X v F REE WAL
17V )\ OLR B COMNENE Y A EA~DT— & 1 ' —3E535 L ORI RN U, 5k TEhE
DT —HERFHFTHZ LN TEIZOTI ZITHET 5,

AFETIE, LR ERAMEI I T, F U AR SN [7o< 7oA ) Cylifaalc
X 0EI0 P Sii= A 2R, WEKGERE « TREE - NBHEE - JREE DS RUERATRE e T — X v —
(W2000-PD2GT). VHF (5%, UIBELE, 7#/RD 4 o9 bR S D1k A L7z,
RO B L OB FIEIL, Y A B E THIEFE, SR VTR ESS Lo b,
10 FHIV R ZEIWT LT A 2R LTz, Akl S, BIBEREE O EREZNT T A D)
HEIBES I, M~ BT IS L 7o TRV | MR E LTS HRE S Tnd
B A VHF ZEE T L, B ELEFAZRE L2 s <72/ ) ITXEIEEE
1T-o77,

2009 4F- 7—9 H. 2010 4 8—10 HIZFH& ATV . A ¥ T £ Galeocerdo cuvier2 &, 7 =

N U HF A LROF 3 RBITEROEEAE T ORI ARE) L, K T8I OT — & #8535 Z
EMHERTZ, A X T A TIXEIEIUR 1R O 20 B O TEN 2508k L. /KR 19°C—
2T°COHFPH T, TRESK) 200m F T2 8K TEIN b i, E7o B & TR D
EKREIRREDIZ D D3 &< R ~OEF EREEDYDI2VMEHAR R oiiz, 7 v U2
T 7 B0t T8N 2508k L. /KR 22°C—27°C OFEPH T, SR 120m = COsEge) 72T
AATENDS L DTz, FETEKIRE A < . 17K D2 < 37K 100m LLE Th - 72,
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J\E L B BRI BT 2 A EOSTh

Distribution of sharks around Yaeyama Islands, Okinawa

REFFFFNCRIREERE) - R4 CAET/KPER) - YL K - | 82 GBI
Toshikazu Yano (Grad. Sch. Mar. Sci. & Tech., Tokai Univ.), Morihiro Taira (Ishigaki City),
Taku Horie & Sho Tanaka (Sch. Mar. Sci. & Tech., Tokai Univ.)

[ B )yl B L o M Gt A I K DIfSEY) ~ DR EI ORI SEE
IR VHEIN TS, T, A X TR EZERHEREOY AIEORE S H D, ED7=D,
T SEYERG B L ORI EBS LD 7=D12, 1987 0> B A E /K FEEWMBRER 3 i <
TS, @EIRIFEE Th DY AFHOREIZLERERIZE Y. 2D~y 7 H 0 3Rz L,
ZDOFRERERER DT U ANEN DR D D, Z DT, T ARAOFERARRSC AR, &
JEIZOW TR D LB 5 D, AT Tl BAERINTHHIE Szt AFHOAW )
MR AEERTAEDO—BRE LT, AMHRIC I 20 A O 5k ST 5 2 L&
HEgE Lz,

[J71k] 303 1987 H20° 5 2010 ORI, il (—ARS), BRIE. &) NENETIE
1EIHDVNT 2 [BIET (—HEF) (IR CTHE L=, BRSO kK 51EE
Wz, JRIELGT - AR, R, MR AR, (RERe EETIER LT,

[REIR] 1987 4ELIRE, ARt 2443 EIROMEED HE ST, f bR 2 VL 2007
FED 185 EAR T, fie b D72V VHENE 1987 420D 39 B TdH - 7=, 1996 4E LI T AR 1615 AR,
6 H 2 H 12 F} 17 J& 25 FEA e S A7, J\EE LGS S E1 0D 32 it CARBIEE D i < e,
b2 < OWABENHE S - Hsud, 32 3T 357 EAHIE S, R\ T 5 KD 205 fEIR
Tholz, Fio, AMHKTIFA X T ANRERHL I, DHREEF 59.4%% 5D, K
WTY=ai 201%% iz, A X FPR Y~ Unik, SRELT 32 HuShrhEn
29 Ml 23 B L=, F£72. B~ A MUY R IHERS T — 2 A8 90 fE{A
51 EAAS 9 /Tl 7=,
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NEIL#E SRR BT Y~V OFBHE L RE
Age estimation and growth of silvertip shark, Carcharhinus albimarginatus around Yaeyama
Islands,Okinawa

FHEARASS « REFAFFNCRIERBERT) - Y81 2K - A 52 GRIERIET)
Yuuki Fujinami , Toshikazu Yano (Grad.Sch.Mar.Sci.&Tech., Tokai Univ.), Taku Horie and Sho
Tanaka (Sch.Mar.Sco.&Tech,, Tokai Univ.)

[E] PRI\ EE L6 B A MER Tl A I L D IE ~ORESCHEOBIE L Vo 72
WSEPTENHRE SN TEY, FOXRE LT 1987 EBEH AR THhiv 5, I
AR AEAEMREET S S £V . SRS Th 2 AOARBRIZHIT 21%H &
Z OGPE POV TERS SN TWD, £ 2T, AW I\ E LS E s AR
B AFEOHTAEMIFRIAANZ L ABRROEEA Z T AR TE ST
HYwUnERGE L, O ROV TIREEIT 72,

[BHEE L J71E] 3RfalT, 1997 £E~2010 4EAZ )T T A BIRBRIC & 0 AEfaE TR S U= 120
A RAEDH 57cm~174cm), W 117 {E{A ((RR&DH 61cm~194cm), &1 237 fiATH 2, <
DN, 1k 87 8L, M 79 ERDOFHEE ARSI Lo, BHEEHERIIE T TERR (R
& 0.1mm~0.3mm), S0l TR L, ~~ FF U LYLEIC k- THME L., B T Cfig
WO, dmRCERS. MEARCERRZFHAIL 72, 20k, BIE4E. SPH & Dahl =& v CA4HIm
DOHFNREZRB L, FHHE Y 7 b7 =7 (MS-Excel) D >/ /Ls3—7% Fu T von Bertalanffy @
R/ XT A =2 EHE Lic, Fio, RESROE S, BIRORIE, +EORKIEOT —% %
TCIHERED RERMA R - BG A HEE LT,

DRG] dmci, 2k 82 fEA, M 75 [EfA CRIZS C& 7o, AWFSEOEEERIT 8 H~9 HIZ Th
AT A BB CHE S M- RIS TRE ST\ A T8, BB « ST RS o0&
IXTE o Tz, 2L DAY AROY A TIHEIC 1 BERESTER S TWD Z EMnb,
AN T S Y~ 2 ORI LRk S b EUE Lz, dimhl3MET 1~12 i,
JEC 2~16 Bk S QU EROD/RT A —H O A E 27T ¢ 2 fEI%. BT Dahl
X OFFEIRE, M CIHBIEEOERE X VRO L OB KRG/ NS o Tz, ETHEOHEEE
WNHEL U b ED o T, BIEMEN RO T-PERIVIRIA R Loo, 3/ 256.8cm, It 246.0cm,
EEARE(K )13 0.073, M 0.081, EEFGAIHAA#ER( 10 )i X1E-3.81, ME-3.80 &7p o7z, MEMER]
THREXOHEIA SN, IZFRUREZR L, 70, BEOREREIE 136cm, AlEE
Bl 6~7 1%, MEDOREVAR: « Al 72 < & BIAKE 150cm, 8 Ll ETHDH EEZ BT,
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K Z 9 A Scyliorhinus torazame @ H A2 331F 5 HUSEE R 2o\ T
Local populations found in the catshark Scyliorhinus torazame in Japan

AN M CAR NG YN A= 2 20 e ) I S G G Sl 6702 NG S S S AL S PAVE B
=)
Kaori Muguruma (Graduate School of Bioagricultural Sciences, Nagoya University) and Tetsuo
Yoshino (Dept. of Marine Sciences, University of the Ryukyus)

K Z4F # Seyliorhinus torazame (Tanaka, 1908) (% k= ¥ AF} Scyliorhinidae ~ 79 2 J&
Scyliorhinus |23 £ HKEFIHT, ARERTELIRE O B AL, HOESINE, ST,
TR, PR D VS O K TN A B4 (Compagno etal., 2005, FHEf -
HIH, 2000), HK50 cm £ CTHRETDEARETHD. AETIE, BEEDOW DO EE
TN U CHUER TR0 BV TN DS, BHRFA72 FN L A D OETREEX I 5
N SITWR. ZOT=OAMZE T, TERERS KUY TR FEZ W CTHARE h 7% 2
R IIT D 2ERMEDGETA BRY L Uiz, AWiRERE, FIBOERE, THERPE, BiRE, $ETI
WERE, THEREDMEAIZES L C mtDNA @ 16S rRNA E{nFHERO% 545 (16S) 8L Wteyt
b BT OHFHEI (cyt b), FHERTEIRORTEES FHEITEE) (O THERS 2 E L,
OSSO 5 BAAFEPEOMERR TX 72 16S RNA @ 380 bp 5L Weytb @ 321 bp,
FREAREIRD 332 bp ZMEATIZHV =, T OFER, 16S & cyt b TITZEN R Sz H sk
FEF A AT 5 X 9 72 b D TIXAR D o T2 DIk L, SRS Gl M RS 720 5 )
IR S, TR O 0 RO TSR TS D 7 T A 2 —035580 Hiviz. FHEE) D
MDNA % F =20 TEMRFEFAIIRFZEIZ 38V T 16S rRNA 38 s 1-REIR IRE R & 7= 12 o
AR 2T 2 72DIc L VD TEY (FEH 5, 1998), A0S btz HAEE
Z WX OFRIGERIZ ST HHEEERERIT N 7 A LREMAETH D S, canicula DL D
FAREL AN 2 & 202 B AFE O ISR M L DAV 7o R B TFER L~ L TR b
EZHND. ZDOZ ENSAAFED b T A IREN L~V T AL LT 3 DDEREEM],
PRERLH,  AiRE - OIS - SARIREEN], RS - TEEREMIZ R L TV D Z & AVR
W STz, 15 ORI REIE SR (R OB N2 — W sH S O RO E 72
L) By B Lizk T A, MHEEER TIEIZ2\ O lsER S, IR & 5B D IA
HPAIZ 72 DIRFEET X0 O HUEEERA & BRRGRI KR S 47223, i OTEREFEE I D VTl
A RO B & O AR IEIERRD B o T R A RIOFEMRTEREBIER OFE R, F TV
A DRI BT A A ROIRIIEEROT— & L0 HIRR -7z,
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B CHREINZAF FEZAIZONT
About the deformed Eagle ray, Myliobatis tobijei, collected off Hibiki-nada, Yamaguchi
Prefecture, southern Japan

A - R - HHRET - At (RRIHNL L b O\ & KIGAH)
Shinsaku Ochiai, Hideaki Shindo, Hiroyuki Doi, and Toshiaki Ishibashi
(Shimonoseki Marine Science Museum)

N B A Myliobatis tobijei %, 142> HEE OIRFIRICAER U, AR CrIdimE~ 7
WZNT TR 434 LT 5,  FEEMNE L b O & KRS Cld, 2008 4E 12 H 23 HiZhp i
AT RTINS SR SN BB OKE 18m) ICTEE SN ATE b Bt 2R
L. 200942 H 19 HIZWELET A5 F T B9 HRED) fBETHZ EMMTE T, F72. FLLEHITX
IR CHRROIPIRZBIERT 5 Z LN TE 1=, AREE T, ZhS THELNZERIZOWN
THET D,

BEE STz DB A 13, (NERNE 215.5mm, (AR 116.1mm, {AE 140 g D A X T, HEET
O b E=A OFEHYA AND, RIS A TH D EE 2 bz, A ORRIT, 8
A AT g IS SRR Z S 0 WA U 7 IRAE G, WSy OFEER N D o E TR
X013 26.3mm T, FAEBIZ M- THRERIRTH 7=, F7-. Mg Tl A L TV
RN ENLIRIENEER T, SHEOREED ERER TR IR TH -T2,

UHE~PRASLIX, KE 4.2 mi FRP 8P (1L.7m X 2.1m X h1.2m) [ZIE LETE 23
Tz, KEENTORETIE, [EER M EmA THEIND O LRI, BIELIRRENRZ% <,
Wk 9~ 2 BRITIE HARA & R g2 b N IOER) S RN ERELZ KIEFLTWH L)
WZIZR BN o Te, EBEET DL, KEIZE LAV A A 04T T I 2T L
I TR L T e, EREEROSGEIL, SAlEZ T U CREFCEBAFAZ T2 Z &5, BH
FENIETE L TR WATEERIL, BARFUICBWTE S AFT 5 2 LN L HEE S -, 3E
CIRIZEENE L7 X SR CERS O Z IEF 8 & ol U7-fER, ARk o3 a8t L7
WRETH D EHER| <7z,

AR DEFARR DI AETTRNIZOW T, b B A (S CTRMERN TO AR B 27> T
% T G BRI T B2 DB Tl i L7 RIE CRAEMNME L L, AR
KOEHEINT-bDEEZ LT,
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BHBIIBT 3P FFAOAM
Feeding habits of the guitarfish, Rhinobatos hynnicephalus in Ariake Bay.

H it (RIGRBEAPE) « T « AKTT « IR (RIFFAKRE)
Shinya Tanaka (Grad. Sch.Tech.,Nagasaki Univ.) + Keisuke Furumitsu « Gen Kume * Atsuko
Yamaguchi (Fac. Fish., Nagasaki Univ.)

[B/9] =& 4 %% £ Rhinobatos hynnicephalus i%, =1 BV 4 Z % AFHIE L THY

FA B A D FRER T TR DT 5 & Sivd, A IREREN < AR L TEY
RNTHTAFHDOEE R Z (U, 2009), T Z AT, AUREO IS T,
MR TSN, AL LCTISAHEN T D, BIEREFREEAT D 72012
AIE S A DR CEMIR S D MBEN H D A, AREOATE SR 5 37 < | Hrc i
OUNTIEHRANC T HIIZERNII e, & 2 TARSECIE, AIECERT Do h ¥
FAOEMEA LT A L2 HME LCHREEIT- T,

[J71E] A2 2003 4E 12 H ~2010 4E 11 A ORICA AT CIEE R8RS L OWIHE CEEE L7
T WA YA D S HEE 233 iR A V-, i AR (R EOEMIRIEZIT,
BE2MH LT 10%HR0~ ) AR CEE L, % HBNAMOEEELZITo7, ZZHE (%)
F6 LU Fullness Index[F1%= (BN E R AE) X 100]4 3K, Z22H AL ERO -4
ROFKEFEEIZOWT, EHEEY% CEH%W) ., HEBEEE(%F)Is L O Ranking Index(RI=F
BI%W X %F)Z KTz, F7-. HEOSERE A LT H72HIZ Shannon-Wiener Diversity
Index (H™ &5 H L7=,

[R5 ] BT N - 28 B 2 R DA ET 264~660mm DOFH Tdh - 7-, KD
Z2H 313 11.2%. Fullness Index [37-4) 0.44 THcK 1.64 Th o7, IZTHEEADOAREEE L
THEY (%W ;99.7%. %F ;100%. RI;9971.0) . K2/ Mo eXE (%W ;82.5%. %
F;96.6%., RI;79%74) ZRERbHZ<HHL TV, TEHOTTIXact FHOY a3y
v (%W ; 60.5%. %F ; 87.9%. RI;5320.0) 2MxH%< . Zofiice 7Y ) £ ERe
TEVY aERR LN, TEEICRONTE AL TW e =8 CFE%W ;
13.7%. %F ; 36.7%. Rl ;5032) THO., HU VA H=RFH=, AIXE L 50
RN, BEEOMIIZZEIE A TTEN DTN OSNT-OHRTH T, EALT-HED
HDMEDH TR TR AWM "IN S = b O D PRI I R ST, &
PEDZEFZANZDONTIE, KOV I NEDV V72> T b DD, FEfAE L TR E 75
FAIIHA BN > T2, —H T EIZE B2 BHEOB AR B, kEICE b Tx
EHEDOEIGHBD L, I =HEOEIEEEINM LT (one-way ANOVA P <0.001), M2k
LA 2 WA RIS A X ([ : 431mm, i : 476mm) EIET—E L TWie, fEOZAR
FEIIH =04 & AHHMEOMOBEEE & T HIGL | AFRIT specialist & 7058 S, /VIEA
IF & DER TR T,
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AATHR /B L LImBIXABRET — 2020 ROICKFERETICK T 5T 4
A (Isurus oxyrinchus) MDA/ Z —
Distributional pattern of short fin mako (Isurus oxyrinchus) in the western and central North
Pacific inferred from Japanese offshore surface longline fishery data

B AERT - IBET - KR)ITEKRRES GEEEKHT)
Mioko Taguchi, Yasuko Semba and Kotaro Yokawa (NRIFSF, FRA)

[EAY] 74 2 (lsurusoxyrinchus) 1%, ZVEBIEEFE TIAS M L. £ AT ZMERS
Tt LRI K> O S, USRS BT DATROD 9Af /37 — AZ B D I HIE, AR
DGR N OVE B B8, O/, & 2 TARIZE I, BSE O 2
FRATE A 2 < IfafE L QWD ALKTEER FEER O T — 2 & Z USRS T D HSE T —
A 2 CHET LU, RIS 381T D AFEOZSHIB AR 94T /3 2 — AT DUW TR LT,

[J51E] AFEDFE /KT HECH 2 KUTEHEIZIW T, 2005~2009 4F(ZHHIE 2 0 L .
93 TTEIRSy DT A A DMERI « (AT — 4 ZUUE Uiz, IUE LT — & [ 3RER Ok
BRI > THH IR L, &7 — Z T3S 2K TR OIRERGEREE D Z
5 DIERE « (LEZTVE LTz, ERENL 35 2KE, 68 A2 EZ, 911 A28,
12-2 A #4F= L 3% L, IRIEA B AR ORI OBEESITIC K o TR DR CE LT,
ZDHH, BED U3 &5 D EMMGET — 4 (BERREEOHIHN 5X5 FEEXELLT) DA
VT, b2 G L C, 5X5 FEXEREOMERER ZER R 2 RO, S HIT,
Z OMERHER R AR RS [RIRR O 2R 3 X B O @ 7 — 2 it L, #9 2 TRk
OB T — % (10X20 ) ZE T, FhBIELL OISR Iz b2 i~ T, F
7oy AKIERIZEERI OB A 2D 72012, ZEiRID 1000 $57- 0 OfERE . (CPUE)
ZIXifE (5X5 ) ([ZHEH L,

[55R & BE2] AWFZECHER L7=7 — & 13, AREOACEEFPERICIS T 5 3272 5 5040k
20° N DAEZDUZEAE U TURE A= L TEY | YKo 310 D AR 54T /32— % bk
THHDEEZ B, MERERAERRLE L. WO X2V T b 28 U ClEgE: &
2 35 AL L AR LT, £/, 160° E LI CTIILIEIZEEART 6 Ll oA =
NS L IR BRI o T F 2T ME%AKIED 160° E LATEZ VI, LURZ SN S LT,
FNFUCRT D ZBEHOERBIIMEL 2R D T2, T OFEE, WTFMOTERICBOTH 4%
TIIMERE EIETR) CEIS CiffE S =dloxf LT, 5kl Lo, iz k- Ttz
LB = haR U, IRECIE, FHIICER (B3 12-14 5%, 43 18wl ) T
A ADEG DI U= D% UC, AMNER I, A L bele L C 6 Ll OS¢ A
DEIEEL . TIUTKZTRIC L o & bEEE L e 07—, ZOREE & LRI DATEDOM:
RN A A TE56 5%, AATI-I8 I CTHDLH I EAEZD L, A A IIREHAA A &
VZEIR D0AT /RS — L R RIBEMED BN E B 2 DIV, A A HIE L A BT ST
WRNWZ EBRB LN E 7o Tz, F72 CPUE [ 34FR 218 U C itk T . £ ORI,
ZFHIMNZ 25 N (HFE~FZF) 15200 N (AF~FFE) (27 M aEmICH -T2, Zi
B OFERG . B2 i & L7z 20-40° N XA 57 A9 A1, ZEiR7em s
ATV SNEEI TN R & s U Tl AR O RTREER S D LB 2 BT,
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FHEEBREDEBISRICB T A7 Y P X OEFHEMEICET A

Reproductive aspects of the shortspine spurdog Squalus mitsukurii off Ishigaki Island

B - A - DT (RIBRKPESED)
Yuki Minei, Atsuko Yamaguchi and Furumitsu Keisuke
(Faculty of Fisheries, Nagasaki University)

[EAR9] 7 b 9 2 Squalus mitsukurii 1%, Y /AR 7 P RABICE L, BALHITLIET O
g H AR ST, /U A 72 8 DK 150~300m OFEEIZAER T2 & STV 5, AR,
AARTITEIRE U COFBAMMEIILS | IRE R Ol S ChilE L TRIEESND Z L%
VN, RIS A DO ATE SRR T AR A S A TR E < L BGE T B IR,
TRAEOUBFE 728 170 Sl K 0 GRS T 2 FREMER B 5, Lov L, WEICAER T 2 A%
OAETELFHEICET 22 UIR 5N TEY . AR TSI T 2480 &k, 8k /)
SR, N3y ZHEILTCOBGE, iR K OEPECRT 2 B S OBE N H 5 1 & s
VY, FZCARZETCIE, TSSO R E LT, AlEBEOER RS- bYW
ADBFHZET A 250 2 L2 EE Lz,

[J77] #EHZIZ 2007 45 3 A 7235 2010 4E 10 A OIS, 38 BB IUEHE CHORERRIC L v
ST 7 N A 317 B (M 131 AR, it 186 fIE{AR) % FHv iz, IfUEKEE, 140
~380m T o7z, EREMm)CIEE(Q)7 e & DAEMRIE T 1214, HECIIR RO ESS
DIRAE, HETIIINEAR, IO EEORIE, IrOREEL S L IHEAVEDHIEZIT ST,
F 7., TR E EFEE{GSI = [AEFER EE (25 3)] X 107}, JRBLINE S 4 ¢ & (CBGHi A HE
iE L, BHESRFORER E1I2o0THi~,

[f5R] g S e7 Y 2 P ADORRX, HET 435~702mm, 1T 511~945mm O ¢
HoT=, F-. B/PNOBEMEMAIL, BT 580mm TL. T 687mm TL Toh -7, KD GSI
DIRAZA TR 2 A, T—2DRITIDARHDHHOD, 3 AiZidEm<. 8 A~9 HIZ
DT TR ME A2 7 Sz, —J7, Mt GSHTHEZ LR TEH X N KR E <, ZOFHHEIL
7 AZE/INT, OB L, 5 Al b WMERN R BTz, F72, HRUPEIN
BHEH TRELIESE DW= H DD, GSI ERIEROMEMN RO, —EdH 7= 0 ORREI
1~5 (F#J3) T, HBOEENRKEIWNIERFE LM H2ERN Lo, — BT
DERIIMERZATR SN2 > 7283, A CA ISR S ikl &, 4R
B O B HPERIT & N D IRF £ THRAx Tho7c, BLEORERNG | AE S E IR
D7 N Y RXAOBHENERFET DITIZE SR T2, 7 B 7 A ORI 2 412
K SHREM N 5 Z & ivbinoT=,
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FHRBIZBITD2UFUFADOAEESR

Life history of fanray Platyrhina sinensis in Ariake Bay

INKTE = ST - AV, - (L AE (RIGRFKPETHD)
Gen Kume, Keisuke Furumitsu, Shinya Tanaka, Atsuko Yamaguchi
(Faculty of Fisheries, Nagasaki University)

[BM] U F U A IR % NS AT B/ VIO A FHTH 5, 2001 FELIRE,
Fex OWFZEECHNE L T & 7oK AT & | ARIIAINEC A BT 2RO 72
DT, RS, ERE BICHRE ST A THD Z LN oT0D, AFFETIE, ZhET
\AEREF RS CH S T2 T I ADOATERIZHOWTEiFT A5 Z L2 HE LT &
&R, BOEAERER L OBRPEIZOW T B NT Lz,

[J71%] 2002 455 A 75 2007 45 A2, AR I CIEC R & e c A5t 866 iR (M
470 ; It 396) DEEARZEAE LTz, EWFrIllEEZ TV, MRS DWW TRk LTz, FHEEHE
RAAEETEE L U AL, SEaEI Tk X SHEIC K VI1To7-, AJHEE OINTERE, K
B ORI ESE R 2 b L IZBIHAREIC W T BN Lz, BRAYMIORIEZITV, Ak
fRMT AT > T, BRAEMOE R /35 & MBBEEE, s 5 BEDOZ T OV TR 572
WIZ, Tx )T 4 ——DOSERERE (H) &R EMES (Torophic Level Index: TR)
WICOWTCEH Lz, 72, HOREIZ OUNCIARBASEE N CHIE LT,

DRG] a3t & 12 von Bertalanffy pEET /MZ LY, b LS FKTZENTET,
RIS 7= N e & D B, WEFHER V& R& Zpilintr A X1 L., L 0BV AE:
s Uiz, ST 5 . MEC 12 B CTh o7z, 50% FREEEIE L O A X (&2K)
I, HET 2.1 %, 393mm, MET 2.9 %, 421mm & FNENHEE S,

FREV U7, GSI ED 45 8-11 IR ST, MECIIHINERTE &2 5
LD RIUDYRENIES 8-11 HITAH B, [RIRFNCEEFIERTOIR 136 X O AERZ O/ VU
(ROSHEL Uiz, VUEORERNS, AT 8-11 HICHEL, 0%, EHICKRE, Jik X
USEEITHOTCND T ERIA LN 7e o7z, MEIFERENCEE U7 TR U, AR
1 FEHEE STz, AT ZSE0Y A 7 AR R ENTISH 00 63, Fiz@E L T
TENICSZIEINSHEL Uiz 2 &b AREORARRE TR ORI & 5 L HEE ST,
MEOTENIENT 1-12 (¥ 6) T, &R & & bITNT 205580 b,

HNEG 37 SEREOEIAEMINRIE S, b EERT Y av T e ToESH
LT EHET, MIST A, AEENHEL L Qs BMEICHERES I Do TN, RIS
L AN TH o T, TEHHITETOY A ZFET—E L THILL TR, RIS,
T IFHOEEDY . FAFHOEE D LT, BRI, BEOZERMITHEI L, SR
BEd B9 DA DI, EANTIE, B LT HECH e E M DR RIS L D B
7oo BYEICHEREER Do T 2 LD ZAUIAFEOBFRI TENC IG5 5 D & HEER
b,
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BABTHRELLZZ VY ) FRAL FHI Y ) FRAOFHBERRIEMDOERE
Bioaccumulation of organochlorines in Squalus mitsukurii and S. japonicus
from Suruga bay , Japan

SR B L K - | B GRS
Tomoyuki Kuwahara, Taku Horie and Sho Tanaka
(School of Marine Science and Technology, Tokai University)

[H/9] =7 K> 7 X Squalus mitsukurii & k77U > /4 X S, japonicus 1., BERITE DK% 200m
DI CITod 2/ VR BT SE T S, HIRBIR O AR A BEEN CRRICAZE LT
%o BRNED B DIGYUYE & e CERE L QWD & SND ASEOTEYE D Z 21X, W
AFENDEE BT D BREEOIH YR A R T 2 LD b EETH D B2 Hvd, A
ZECIL, BRITE OUREAMREEN CERE STV A1 E OB 2 HE 95— & LT,
FEC TR E OZREH RS S 5 iifE D PCBs Polychlorinated biphenyls & DDT Dichlorodiphenyl
trichloroethane DEFEIRILZ SNTTHZ 2 HIE L=,

[J7i] 506 & LT 2007 429 A5 2009 4E 12 HIZEEVE TEEE L2 7 by 3 A 78 filfk
e FHUY YR TAEIEOREAER Uiz, £720BF2HE->7 N 2 P AOIIEIE, Ik
FHAER, MRfFNINEE 2 Uiz, sRBINOIR— Z~F A TRE S L, REORE S
HEzRDT-,

HEE N PCBs & DDT % JIS K 0093 (ZHE U T /v U gk T L, TAZ m< |
7 7 5HrEHGC-ECD)Z COMT L7, ANEIZ I C DDT [XEEMIIZ DDE & 725728, DDT
& DDE O&#% DDT & Lz, S NOIFE EE & FEERSH= Y O PCBs XN DDT 2
ZRUIZOLDOEZNENDOREE LT,

[55] 7 b 2 F A OAEHPHIT 250 - 1041mm T o 7=, BN ONEE & A3 T 18.3
— 93.8%, WET 244 —86.7% T -7=, MBENOIFEEESH-V O PCBs & DDT IREIXEN
FHUET029-11uglg, 0.14-20uglg T, MECTO057-52ug/g. 0.07-18uglg Th-o7, M
WYE L bR 397Tmm OREREADIRE N K TH 7208, i & R Cilijs 4 g9
BL | MRE L HICHADIE ) A EICE D 12(P<0.05), F7= PCBs IEE I EIZHE- T,
HEDME L 0 ST DR A ONTZA, IREICA B AT N>z, MY Y
A DA EHIPHIL 228 - 760mm T o 70, IREEAITMET 23.3-81.1% T, HfT 19.7-81.8%
Th-o7z, JIHEAND PCBs & DDT JREEIZZNEdL, MET0.4-32u9/g, 0.07-12ug/g, HET
030-39ug/g. 01-1.6uglg Th-oTo, MWHE & DMERADIRENRE K Th 7203, il
B P GRS | A B2 7E 35 Lo 7= (P>0.05), MifEIZI8\U T ok Bl IFe5Ra%k
FIZHEINT DR B Sz, 7 B AR ORTR, IVESN, RFoafrEn»s, —m
DHPEIZLE D HEHZRIZ PCBs T 22%, DDT T 24% T 7=, MifdE)» S &217- PCBs,DDT
TREDOFPHIL 1997 — 98 FATEE SNRE S N=7 MY ) P ADRBE L HE\ MEZ 7~ 3#
RE L OIVZA, EEHPIIE2 > TBY . WELITABBRENICEES B IEE L
TWa LD,
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A #FF A D PCBs & DDT {53
PCBs and DDT residues in tiger sharks, Galeocerdo cuvier

YL K - REPFFRD - HHR 82 GRUERIEE)
Taku horie, Toshikazu Yano and Sho Tanaka
(School of Marine Science and Technology, Tokai University)

[B14] o« &% F % X Galeocerdo cuvier OFFHIFEEEA L & U CRIFH S QU =23, FEUEE %
A DERED A A ARG END & STz, Y AEOTEYRR TR R B
FOETHZ DD, ZROEBE LIIGYRR A ONNIT 203036 5. A8 T,
TR AR S CBEE Lo A Z T A ORISR RLEM Th 5 PCBs & DDT DEFHIC
DWCTHLNCT HFEZEE L.

[J57] 2009 45 9 AR AE I T T A EKEERRFE CRE LT, 14
T X OIFE(n=20)35 L OB NOSZEI(n=4), Iif+(n=1)% PCBs & DDT Zp#TiZfEH L7-.
FbGRE e LT 2002 FEITEREE LT A Z T A OFlg(n=25) % Hv 7=, 70871 Cldatelns
SIFZE AR L, 74k U 2 C PCBs 38 XU DDT OfGEiEY Cé % DDE Z4hHi L,
B E R GC2014-ECD (2 CER L7-. DDT X EEMIZ DDE (2213 5 7=, DDT (% DDT
& DDE Of/EE LTz,

[REIR &5 42] IFiBNIEEE RS-0 OJRFEIL, PCBs T 0.33-7.5u0/g, DDE T0.20-3.6
pglg THY, VAL L TCHERETH o=, 2002 45 & 2009 4EDOFECL#E Lz & Z A,
IR IREE AU A O e o Tz, B ENZIT 2 M E ofbER LOWERIZ I Clcskik X
NTODIZHEID BT, IREDRDD R LIRNT b BRI OBRERIC X 5 ENRS S
, S%OE=F VT EFGTDVNERSHD D LEEZ Bz, PCB(X)& DDE(Y)HEED
BAfRIE, Y=0.39X+0.45 (r=0.848) & fHEAEHRICH Y, ZiLE CIZiid L7~ Bkic b~ DD T
RO G- To. USRS ORI Z & LTcE A T, ~ 7 U TBERO7-% DDT
MRBIHEH SN TN EDREL TWD D EE X HLA. DDT FHIETH—HDE
TEAMRDLNTEY, 4% 0 DDT OIFEGOILRCZ DR EIND. REITRE
(PRI 8> 72, I B & 24 & & SICHREEIEII TEIMEIZ & 573, Ak
RAME X RIFHRs ORE MR o 7. ZREYNOIR R, PCBs T 1.2-1.819/g, DDE T 1.1
-13 uglyg THYH, —EIOHETPCBs T410+961 g, DDE T 32047 ug HEH7 % L e
ESNTZ. ZIHORERND, AEGEN D T ~DIERE OBATIN Bk e o T2, %
DOBATRIZ Z IV E TITHRE U7 ~MED o 72, ZAUTARREOBIMEICHRT 5 1ok X
EDEENNENZOTHD LEZ LN, FTBITRMENZ LD, AFEOTHYLTHE
OIS DR AT X BRI L 72> TND T EWE 2 B, ARSI E% Sk
LTWDHDEFZ B
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IR FART V7 FARITHDEOTGRE & HRIZI T 2 Mk D Keitk:
Characteristics on the gill morphology and the ventilation in prey capture of the carpet shark
family Parascylliidae.

BRI CEFKkEcR) - ZHETRR - ZREFmL CRUKIRER) - fha—2% AiEER)
T. Goto (Iwate Fisheries Technology Center), Y. Shiba, K.Shibagaki (Oarai Aquarium) and K.
Nakaya (Hokkaido Univ.)

2 717 AFL Parascylliidae (%, A—A b Z U 7 JEHOIIZ3A4iT 5 Parascyllium J& 5 Fi
EFEHAMN S YIRS D7 T A7 AR 3 Tl D72 DR VIO A ASEH
DO—HETH 5 (Compagno, 2001), AFHF AFHIE, 55 fEIRNE L REWRENES &%
FUZBHET D IEREAMBL OV AFE L 1T R E 2D, B CTH S Z E LI LIRS T
& 7= (Compagno, 1988; Goto, 2001) , HRAEEADME IR DIF K5 R 5 ik iReE & BY
HLTWAZENMBINTWS (Mottaetal., 2007) 23, ASER AFHDMEI I 5 FEREDRHHAS
WA KEEREIZ BN T ED K 95 7B & 7= L T DAL N> TRV, £ 2T, AR
137 T B AREORBOTCREN) - BEEERIZ2FHBR A DN L, #4187 Mokegne & OREE
EERTHIEEHNE L UTo T

SHESFHT B 2 BA SN B 728, Parascyllium J& 4 FE L 7 Z 07 A J@& 1 FlE oD [ e
ARz, HIZBhET 2N - P O AR 21T > 7=, iR O MakEERE 2B 5 2>
2T 5728, KUTKIEEE TS « BrR S T3 P ferrugineuml fEfAZ vy, Yuft L7-fE%
B2 CeF Xk 28585177,

LR OFE T, AR A 5 fEEZL I OMEEN A~ TRD TR EVRS, il 2F5-
P, EREEE S U COMRER 2 CUOVRWZ AR ENTZ, —, & 4 A R &
I U CHREEDILIE 25 5 Y (coraco-branchialis) 73% DPIRIDZEREIATEST D Z &,
AR, O—E EH A B X TH S MDA T2 L7 Y, PREBERRICA BV D RHEIIES 5
fillez B D PREeEE 4 « S RSICEEP LTWD Z LN LN E Rl

U ABIEROFER, P ferrugineum (B _EIZENL L7z F FOARIET NEA & MREEES 2 fiak
SHLHZEICLY BT EHE LT, i, SMoBiENE e A ERWE FE FOEA
AP ARENIZEL D AT Z S I X > T TN 2 £ 0D, AT S HIRE TH D Z &R
ST, ZORRETIIT X TOMENIEA U E ETH o728, MHEER IR AT 225 0 IAA TR
%, HSMAOHZNIRE B, MEENICED AENIZAN Z 205 —SUSHEH &=,

TEREBIER TR SAVIZES 4 - 5 fRSIZIIT D & BRS ORI, 25 5 filEdo K= 7eBRf %
AREIC L QWD BHEER &N, — 0, AR CEIE SN I E & Utk oMok, =
IVE THEBRHENRI OILTND T U7 FAFHDOZ I & AR R 278 LU,
FRABEOWL 5 R8T D56 5 DI B OHEKIE, 4 HFENIZIRS | L CIEEERE 5~
K AT BRI A ST 2RI A~ERTEERHOH D Z ERMEN TV D

(Wilga and Sanford, 2008), L7>L, AL AFUZ RO AZH 5 SN B 5 IR PRI
DT > 27 AT A HIVT, WS IR BRE U CTES LIeARHCR A 2 (b TH S
EEZ LD,
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— XS - Book recommended——

A —EOEHE ]

fh—722%
Ty~ 201 189 AT (24 0-—2, &3, 800H)

AREOWNEIT, P ADH, TR, ARE, T LT AL DWEITHOWTORR % 72558
ROV ADY A MnbIpD, TOWARENETILLTO@EY THD,

FFEe T ADR] Cld, AR 2 OICREFR R8N, < Oh 7 —FEEZFH LT
fiERL S AL TUWND,
F1E T AOME] Tk, ROV 2R (1 06R) 226, FRORFHE 1 HEOFE
(—EBIFA 7 A ) EROBBANR SN, P AFHOZEER R SN TV D, Fio, 22T
I, AR, BRI IEE S, 54T AR SIS RN S b TV B,
H2F [ AORAS TlE, Y AAOMERFRIRHR, R, AR ST 25 LU A
REINTNWD,
5 3F [ ADOEBAL ClL, ARl CHOELCH OIERE 2 & FAN e FIHDS, B-TlIs
WA FTHPF A, AH~ 7 AP A OBEEFENMEL STV D,
AT [V A0k TlE, B AOEL LI, vkEHFFEDEENZ OV TEERL I, %
TIN5k Z T A 27 PR TP TR FAT P PR 87 O
H b,
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