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Morphological variation of neurocranium in the genus Squatina
(Squatiniformes: Squatinidae)

FAREK (RS RSEEEIIET) - ATES (BB FR AR ERF)
Kenta Suda (Research Institute of Applied Phycology, Okabe Co., Ltd.) and Keisuke Ogimoto
{Graduate School of Fisheries Sciences, Hokkaido University)
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73 AY A @ Squating DFFREAZEIZIT 2 IRE DRI & BIREISHOM OIEREIL, Hu
ICHENUIREEEDRERR OB T DR B b D &, BEVEES LRERIAEZERT S 2 204
ATRHDIERMOENTVD, LN LEDOIEREDSTERTEE R DN, EFRERLROMNIIS
NTWRNS, AWFFETHITAZ T AP 2 S japonica 7¢ HONZ 2 a ¥ A S nebulosa % L7z
EZA, BENDRELHEA T HHED 2 7 A TOENT, STHRIEFHR A AV o Hic kv,
NS & A TR KR AT ABORETH D EEZOND, #ET24 171X S
squatina TIIFEVIEEOFTREM A3 8 5 28, MAE CIIEREICEN HEFER L sh b,
BAT 55 A IR A T o P AR b X503, AR S ITRZY AV
[N LTS LT ERE L B2 bivd,

Abstract

The genus Suatina has two morphotypes in the nueurocranium; hence, postorbital process and
supraorbital crest are “separated” each other or “joined”. It is unclear that the variations are specific
character or individual variations. This study examined new squatinoid materials, .S. japonica and S.
nebulosa and two morphotypes were appeared. In comparison of previous studies, it is thought a
type of “separated” is in general, but other type will be an individual variation except for S. squatina.
Although, morphology of the “joined” structure in the genus is similar to the postorbital fenestra in
the Sommiosidae, it is considered to be homoplastic character each other.

ITUBHIZ
H AW A g Squatina 137 A AF} Squatinidae AR T BME—DJE T, MitkE bR £t
FUH 20 B EI SN TV D (Kriwet et al,, 2010), A7 AW A BITEES & KIX = A IRICHR < #iE
35, DX, MRFLIE R XV, i8I 2 R TlkE L7272 e CORHS A 6D (Nelson,
2006), H A Y A BOITREIE— R T ALY e LATAFITEWA, AEAEE
LM F LB T D Z & T, A FEE XRS5,




91 A A RO ERF DI IOV T,
Gegenbaur (1872) , Holmgren (1941),
Compagno (1973, 1977), Shirai (1992a, b),
Carvalho et al. (2008, 2012)72 E M58 Hi
%, Holmgren (1941)i XA DOHRIAZE D
LERARERN 2TV, EDHTH AV R /IZNT
DIHORFHE LT TEIRERZER IS & Al
FHih FEL, Wkl (SoC) I
o LRERIL ORFL) &L, ZOK
ik FREOIRERZE RS EE T 5] LRiHL
T3 (X 1A), 7 <1 Holmgren (1941)
LV, Z oL FkoOFiEE Molin
(1860) (redrawn by Carvalho et al., 2008),
Gegenbaur (1872)3 0L CW\5%, —H T,
Compagno (1977), Shirai (1992a,b)iI 5 A+
A JBOMWRIRZEORE L LT, #IREsEk

(POP) (A7 & AT < FEET 2 AR
BRI BN S Z & AT L TERY,

SOC —=

POP ™~ e

1 AAFRAED2 XA T ORERE (FiHX) .
A : Squatina squatina DEESH! (from Holmgren
1941), B : # XY A D5HEA (from Shirai
1992b). A4 —/L73—{F 10 mm.

Fig. 1. Two types of neurocranium in Squatina (dorsal
view). A: The type of “joined” in Squatina squatina
(from Holmgren 1941), B: the type of “separated”
in S, japoinica (from Shirai 1992b). Scales indicate
10 mm.

AR & IR ORITE b
5 & TEERR) (SRS EATYS (M 1B), ZOHE L [AkDOTZRE% Carvalho et al. (2008,
201228 LT\ 5, HRAREZSE & IRE IR OIS THERIR) 1TIR<BA TV D IREE
VLA OMRIE D B IEHEE STV 2V (Holmgren, 1941; Compagno, 1973, 1977; Shirai,
1992b), L2L Z D4R RATZEEICEE L C, TR E R OMMERERLR DN, I AT A BN
TOH—RANELN TRV ONREIRTH S,

F T CARIGE IS B A A B SR RIAZ O LSRR 217V, HRARGEZSE LR
ETRIRMEER O O EEA FLE L, BERO ST RFS L OMho Y /A FH L DL - et &
1T-7z,

Mk 5k
MEHTILBE RS EYEE (HUMZ) PiOA A% A @A s, wgsste LT/
P AR AN, BEIIBREIG T T VH) by RERWZEEREZITY (Potthoff,
1984), HAHEE A & ORAREPEETE 72137 U F VA A T & O THIE 21TV, Paint tool SAI
BV THE 21T o 77, ‘B ROLFRT Shirai (1992b) & ZEH - (F4A (2010), B L U4
i Compagno et al. (2005), LA D@ SIFEREDAFRIL Nelson (2006)1ZHE- 72,

ES
AW THI NI LT AEA T, 2 A Squating nebulosa (X% HIRFEZSE L IR EIR
FEALORIZD LEEN TR Y, BRRRICOMITIAICKRE <BATWS (24), —FHTH A
P A S japonica DIERREEZEE & IRERERME OIS L, RIALZT L TW2D03, &R
o L IR R R ORI < BRIROBER PR TE 5 (XM 2B), = a P ADERERIK
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DEH, Z LTHAY ADOKRIUZILFAHE
W EHEOREEENENENEET D,
FUFUFABROT T RAY R
Centroselachus crepidater, = LTt 7 R
A Zameus squamulosus VIARERRMERL D%
FFIZHEMFED postorbital fenestra (POF, %
IRAEFL ; FFR) 2355 (K3A), RIRETL
IFHRECRE L, PSRRI EEROIRERZSE
NEIET .
ZFOIEHNDY ) PR, BIZEHh 7 AP R
o772 25 Etmopterus lucifer, Y /%
AR A VY W A Squalus japonicus, %
LC/aXyFrAHD ), axy #Fx
Pristiophorus japonicus TIE, T 1L bk
SRR LI, E-RIRESEE L
R REARIEAL & ORI ISR DR AL
IS, ORI IR Bl
L72vy (X 3B),

BERmOm R L Ok

AMREBINZNETITHONTVD D
A Y A ROERIREZSE & AR EREE DM
DIREEZFLT (R 1), A& STRIFHIC
VR L7z 12 OB AY A BOMRIAE
DT, HIREZE & IR O MA
A LTV BREBER L0, RO
H AW A Squatina japonica %5 C 4 T
H5. TDHH 33BN S, squating TH Y,
H A A S, japonica TiENREZSE & IR
RV DHEG T HINEDHERR S 7= DI,
AWMIEBPDTTHAH, L L Shirai
(1992b) D3R5 U 72 40 A R 8. japonica DT
RRITRARER S & AR IR A3l T8
V, AR TOFRREITIRZ>TNS,

- =

2 AAYAE 2 EOMRERET I, A:aaifs
HUMZ 105914), B: #AH¥A (HUMZ 107397).
REr— L —}F 10 mm.

Fig. 2. Dorsal view of neurocranium in two squatinoid
sharks. A: Squatina nebulosa HUMZ 105914) B:
S. japonica (HUMZ 107397). Scales indicate 10

SOC ~

POP

3 YA BOMREREEEN. A: 7
FHAAYER (HUMZ73911), B: hA YY)
FA (HUMZ 189736). A4 —Ns3—{L 10 mm,

Fig. 3. Dorsal view of neurocranium in two squaloid
sharks. A: Centroselachus crepidater (HUMZ
73911) B: Squalus japonicus (HUMZ 189736).
Scales indicate 10 mm.

Carvalho et al. QOI2)IIFATEREEVED I A X BRE3TE (S argentina, S. guggenheim, S.
occulata) % AT, 3 EORIZE O DOEEBHRZEREZFTED TN, EOHIIIHIREZE
& & IREEIRERE S ER T A RBIIHER ST ieny,




F1 FATHIIE L BT BRI S O A A BRNOEIREZSR & RGNS E DR EER.
Table 1. Morphological variations between postorbital process and supraorbital crest in Squatina based on previous

studies and new materials,
Species ~ Condition ~ Source .

Squatina argentina B separated Carvalho et al., 2012
Squatina californica separated Carvalho et al., 2008
Squatina guggenheim  separated Carvalho et al., 2012
Squatina japonica joined this study (HUMZ 107397)
Squatina japonica separated Shirai, 1992b
Squatina nebulosa separated this study (HUMZ 105914)
Squatina nebulosa separated Shirai, 1992a
Squatina oculata separated Carvalho et al., 2012
Squatina squatina Joined Molin, 1860 (redrawn by Carvalho et al., 2008)
Squatina squatina joined Gegenbaur, 1872
Squatina squatina joined Holmgren, 1941
Squatina sp. separated Compagno, 1977

A AP A BN TORIZE & LTOREME

B A A BN THAREZEE & IR IREE AT 201, SUTRIERIZ XL D Squatina
squatina, & U CARRIE THIIZICG N2 AV A S japonica (HUMZ 107397)ThH 5, S.
squatina \ZRO T 3 ADOEEDRENEHURBROERELZFLR L T2 H2 5 (Gegenbaur,
1872; Holmgren, 1941; Carvalho et al., 2008), Z OJSREIIFERIZ2E-E O FTREM A D, FITA
IR h A 2 S, japonica X, %ARMEISH & BREEEIRFEAR OMICHE A A AR S &
AEROEZ R S, Z OJPEEIT Holmgren (1941) TREH ST S. squatina DIRAE & 35
{Ll9 %, LA>L Shirai (1992b) CixEIFETH 5 H AV 2 S. japonica DIERE L L TR ZEk
LIRS BN IREEZ TR L T DB Z E D, AV A S japonica D—R 721
RRISWIE TE ARV,

Carvalho et al. (2012){XRAVE RPGTEAD A Y A B A3 ORI HE & LT, IRERIREE,
#iRmZeE, HORRER E2FT TV, L LT GRS REZERTHY, K
W32 7 A A S, japonica & Shirai (1992b)A37 L= L ORUZRLHILD & 5 22 k& 7pss
BT, HEETHERTERRNY,

TE-T, BARTIIA AT A BN T S, squating |23\ TR RS & IREE mEIRMEEE O] 23
AT DO LIRS NAD, I AW A S japonica TIHEMIZ X 0 HIREZEEE & IR
TEREROMPAEENSRIE L, BETIRESHEEEND, LT L, fiaT 5
HEIX S, squatina CIIREVIFE O RIS H B0, MDD 2P A BRI W TERIRE SR
EIREERFER OIS T 2RI, VR E il BRENICEN S EFRER L Z X
bivd, L LAAFABAEZ GO, S AOERROREERICE T 2MRIIRITZ
L, BARLARAAZERESE I OREIZOVWTORELZHLNITHZ ENEEND,



F T P ARORIREL L DOBR

v )Y AR, BAYFAR, ELT/aXx
U A B, FEOIREZEL & IRENRE O
IRER 2o A B4 5, RO BRI
A& b2 GHHE - 4, 2010), ¥/ FAH
& A AT A BOREIERITRL, £OHT
FrF AR T A A RO I A EEE
HZOBXEEZBEETL2ENMONTND
(Shirai, 1992b), Z DEREIL AP A EDE
OBAY A7 - =/, £ L TbaY A
HIZBHEGE SN TV, L LA T
FARLE I AP AR OUTRME, BEIAT
bW ThOMAETHLIRBINTE LT
(e.g. Shirai, 1992b; Carvalho, 1996, Heinicke et
al., 2009, Vélez-Zuazo and Agnarsson, 2011),
FIoMRHI A ONESCHE R K, BRI
FTHRONPDOIETHRE S B> TD
(X 4), 1> THIFHZ R b HIRERZEE D
PHREAZEA~O B, W hodEEE b
BEE LN Enn, B EFEE G
HLENEFNMY L TG LIZETH S &
BB,

4 WAV ARBLUOF T Y ABOOON
B (AL C LEDES| BLD). AB: &
VTV RAR (T A AYR), CD: A
AFRAR (WAYA). ABDART—N
10mm, C-D DA —/Lr3—}X 50 mm

Fig. 4. Position of mouth (A and C) and teeth
arrangement (B and D) in the Squatinidae and
Somniosidae. A-B: Sommiosidae (Centroselachus
crepidater), C-D: Squatinidae (Sguatina japonica).
Scales indicate 10 mm in A-B, 50 mm in C-D.

Material Examined. Squatinidae: Squatina nebulosa Regan 1906, HUMZ 40027, 369 mm TL,
female; HUMZ 105914, female, 273 mm TL. Squatina japonica Bleeker 1858 HUMZ 91670, 510
mm TL; HUMZ 107397, 535 mm TL. Squalidae: Squalus japonicus Ishikawa 1908, HUMZ 189736,
male, 497 mm TL. Somniosidae: Centroselachus crepidater (Barbosa du Bocage and Brito Capello
1864), HUMZ 73911, male, 679 mm TL. Zameus squamulosus (Guinther 1877), HUMZ 148973,
male, 494 mm TL. Etmopteridae: Esmopterus lucifer Jordan and Snyder 1902, HUMZ 161945, male,
325 mm TL. Pristiophoridae: Pristiophorus japonicus Gunther 1870, HUMZ 149018, 867 mm TL,

female.
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Prosaetes rhinodontis*

A note on Prosaetes rhinodontis (Copepoda), a gill parasite of the whale shark
Rhincodon typus*

R (RRRFRASAMER IR - Mibok (s s BE) -
Danny Tang CKEA Y 7 4 V=T WAV o DR A X B0

Kazuya Nagasawa (Graduate School of Biosphere Science, Hiroshima University),

Makio Yanagisawa (Okinawa Churashima Foundation) and Danny Tang (Environmental
Laboratory and Ocean Monitoring Division, Orange County Sanitation District)

Abstract
This note deals with the authors’ own experience of collecting and identifying specimens of the
pandarid copepod Prosaetes rhinodontis (Wright, 1876) from the filtering pads (modified gill rakers)
of whale sharks (Rhincodon typus Smith) reared in sea pens off Motobu-cho, Okinawa-jima Island,
Japan. The note also reports on the history of taxonomic confusion of this parasite and various
aspects of its biology, including the external morphology, attachment site, feeding, and geographical
distribution in the world’s oceans.

Hg 2. 5] Nl

VU AR A Rhincodon typus Smith 1%, TP AR UL RTPFRAR L RTF AR,
CRTDVAED 1ETH Y, HROER - BEMBRIC ORI 2 FBIED, 2013), A
HERBEROMBIAL LT BN, AP TE MIUEEEZMZS 2 &72<, Wk KR TR
TESICETHERETED 2D, AF 2 —NFANRN—IREBANGND D, FHE, AFELH
B DABEERENINC D Y, HE TIIMRE SRR (SRR | YRiaE BRI,
WEBY—V I T UEAKE (BRSR) TAREBERE SN TS, DL _o¥ A%t

BRI DRALIMD TR ON, DO ETIIEE 512 L 3HEORICIL, 19854E7 AICE
ETPRERL S AERKGEE (W3S S KIEEEORTE) (TR E bR L 1 B 5
SNT AT ¥H Dysgamus atlanticus DFCIFBFET B DB Tdh -7 (Williams and
Williams, 1986),

HHRE DIBAIREE CIE, XK (7500 m®) 2 FIVVC, BIFE, fhoffae &bz~
ITYAIREFAFT UBR LTS, —F, AKIBEE T, EEES oI N B4
NI P RAEEE L LD LT 2854, %h%”zﬁ%“ WKIEEE DRI AN D Z 1387,
TR IRASERET | L) | SR O B S FHRH SRR T T AU L CBIERT B & & bz, ZofElk
AL - RE LTS, FhizbiL, 2008 2D L 5 IZABICIESRLTWE Vr~T
YA DIERSZWI & U7BE, fBHUCEHE LTl A 7 V80 1 7 (X 1) 2 B, Prosaetes

*AAREEIK T RO F £ HUZBET % / — b —6. Notes on the parasites of chondrichthyans in Japan - 6,
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rhinodontis (Wright, 1876)T& % Z
EMBSMIT LT (Tang et al,
2010), AETIE, ZOFAERIZ
DV RIPRAL T VT I (G
fEE) OFEHERLE5 25L&
Wiz, ZFOREDFHEE EWH
IR, VR RE, AL, EAE,
HEBRAOA T 72 &) BB B,

1. DRI YRAOEFUCFET BV ST ART VT
I (e RE) VLRI ¥ATT VT IMRE (B
Wi, Ar—bsi—E Smm,

Fig. 1. Prosaetes thinodontis females (arrowheads) infecting the gill
raker of a whale shark (left) and dorsal view of an adult female
of P, rhinodontis (right). Scale bar: 5 mm.

SBFANE
VVNIﬁfI?V§i®%ﬁ%mm%m,uTmibmﬁéné(n@a&Jmno
A% Subclass Copepoda Milne Edwards, 1830

HA T I H# Subclass Copepoda Milne Edwards, 1830
#0H (7% /A R<H) Order Siphonostomatoida Burmeister, 1835
4 2 25 I} Family Pandaridae Milne Edwards, 1840
Dy R_RIPERA T VT IE @) Genus Prosaetes Wilson, 1907
DRI HATLT T I (HFR) Prosaetes rhinodontis (Wright, 1876)
Prosaetes J& & ATEOIHERRA I, ARENRD L _RTY 2 OFICHFETH I L WZ® e,

ARDA v FEETORR, & £ OBROERE

SUNRIHRATT DT I OMEFINEE O X IEET &, B OEMICE, D3
e AP EEECE R <, AELRS TH B EEXDBARNLPBANZ, LAL,
ATEOVRCITEVRELOESR S H Y, TSR TH BIVERETARLZ LITEST,
Z ORI AR CE LV THIEE TR,

ARETRE L L CRdl S orEa D 130 LRI 1876 5 TH 2, AL, A F
Pt — o VEBID D AT R 2 B bR b 40~50 BIROEAZ b 1T, TV
53 FAD Wright 12 & -~ CHIBHTHE Stasiotes rhinodontis & L CEt# S iz (Wright, 1876)
2Oy, FRAE M 53 < fiENL T Wright ORET A LT FTHIRS Wz, 20K,
Stasiotes JBIX~CHEOBL L LTERSNWTW=Z L3500, KEARFHE Wilson
(1907) XBUHERLT- BASFAVTUND Prosaetes BEARE LTz, L L, TO3THE&, FL
¢ Wilson (1944) 1% 2 — S ) TYEHED L _RTH ADD 1930 FRUAFT A AT
FEA S A, I B SNRT T Prosactes BEA N LT T, Dysgamus atlanticus e
5 FEIZIETE LT, Prosaetes rhinodontis L\ 9 %4 PEELTCLE T, FHEITS HITHRA
©, Heegaard (1972) V% Dysgamus atlanticus % Euryphorus nordmarni LS AT OB

_8_




BRANC LT272%, Prosaetes rhinodontis &\ 2 FA XEHEM A TV BOMRE N LITR
neonTLEST, —F, Heegaard (1972) DRI LT, VN A DOfEZAL A
7 VD4 & LT Dysgamus atlanticus 73 20 HEARH TG L TREDH, AERE DA
(it £ 91, 1985 4RI [EE L S ARUK A IR ARIZIE L LTc Do R AnD
BeNT= A T VR Y Dysgamus atlanticus 73V Giu7z (Williams and Williams, 1986),
ZFLT, ZOXD &% MR LT, Prosaetes J&B RS SFFRNIARHEE R & U THD
NTx7- (Kabata, 1979, Kazachenko, 2001; Boxshall and Halsey, 2004), ffi)7, &A1 a2 (i
EORY T F) OFFE Kirtisinghe 1%, a1 L RTHNOMTES THEA LA v REEED
VRIPANSEI AT A e, VR RATTOTINEATEI LR, B
fii Echthrogaleus pectinatus & U Ca#{ L7 (Kirtisinghe, 1964), L2>L, HRIZBEY H1F#H
AT Th o728, ZOREITIE, KifEfEd L T#doi Tz (Boxshall and Halsey,
2004),,

A DR E

FLT- HAHRRIEATII CHEB SN TWA VRV ANLTFAERERE S L X, 20
AT LR O L9 0BRGN H 0, FRAEMEE L N2 5D
4. 1i1 (Prosaetes rhinodontis & Dysgantus atlanticus) I35 To 1, F8{LL L T\ = Echthrogaleus
pectinatus bV EFHNCAREDRFETH -T2, METHUL, o 3ROFEED AT HH
OFPFFIE ST RS TR TH 0, MEAZIE L EET H720i0E, YT
W R OREFAEHRUCEET 2 S TR OREM ARG & & BIZ, @EICHRE SIVAEROHEE
DB TH T,

FT, X7V UTICH DT ANT o RENB AR OWFFEE 1B EZ T, Wright

(1876) Aic#k L7zA o REPEIEANTK > CW A hEHENA, UL, BRIIE - TV
W& DIRETZ T, 2 A TRERORE & 2650 T 2 [HESEMW i BURI D3 220 19 HEfdté
EDZETHD, BAPEIN TR THHRTHoT, 72721, 130 4£LLELETNCHE
F% LT Wright OFR SO EREIZ IR SV e RO, AT B ETAFAD
FoRE L RIToeic—B L, HhMSEAT Wright 25345 U7z Stasiotes (= Prosaetes) rhinodontis
LR—FETH D & Offefa = FAT HIFAE 7,

RIAT T2 Z 0%, Fa—MWhoA ) THRED T HF AHKT Wilson (1944) 23
Dysgamus aflanticus & [FIGE UTAREA, E7EHEMRELEARABRED Y A~z ¥ AHRT
Williams and Williams (1986) % Dysgamus atlanticus & [FIJ€ UTARAROF{EL T, Fi
LEFBET DI Tholz, FEVNTEH, INOHDOEREAITKEY v b DCIZH HESL
BRI (R V=7 AEWER) 1088 - (8 S Q. 22T, WiiEARLZ AAIC
D &, ZOIREL T HMIBEE LT, £ ORE, WHEANT Prosaetes rhinodostis & —% L,
Wilson (1944) D\ % Dysgamus atlanticus T, F7- Heegaard (1972) D9 Euryphorus
nordmanni T 7270077, WPHMEA L LEOEEH L, 3XTD Prosaetes rhinodontis |~
FIE SN, B 5IT, ZOFAERIZETS Wilson (1944) & Heegaard (1972) O RA#IT
IEULL 2L, HBIZ X » THRAETE SV Prosaetes rhinodontis 7 %55 F RN B2
£ THDH LN Sz,

B&IZIR > 7o {13 1%, Kirttisinghe (1964) 2SRV TV AEV LV RZFANSHET

_9_




Echthrogaleus pectinatus ¥ #ts U8 & MBIEA L OB TH D, FBERNR L, RD T H
FEREARDOHHER A LN TET, Ml SN M EFREOEHRE DRI 5%
Brizmotz, Lnnl, FOMIIR INBIIMHIIIEAIC —8 L, RV T U IEEARY
Prosaetes rhinodontis \Z[RETX 52 LIXALNTH o7z, ZHUXFEIRIZ Echthrogaleus
pectinatus BEEN2E4TH Y, Prosaetes rhinodontis DFEIMEE T HOTH T2,
Hlbit, UEDLSIZLT, MDY RIYF R T DT INB/I A 7 UK
LC, FODF4\TVE Prosaetes rhinodontis 3 bEY) ThHh A L W IHIRAE R L, TOEHEL
SYFEIC BT AR A 2010 R B L7- (Tangetal, 2010), 1876 4-{Z Wright (2 > TASE
DEEH SN TLE, Z< DR a R T, RN SN D E TIZ B4ELDORVE
HhRBE L2225,

HERDORR L FDOEHR
RO L T, Beh
i, VoRIYRATT VT IO5HF
HORRE AR U720 K 912z 72,
LinL, £0%, AMEOMERA (K 2
) 3 EERESREZEICEY, Bi2b
IARFEOR U~V COS R RIS
EREDEGRLI2oT, LV D DI,
RO THE BB~ T
AR THY, FORBIZHEDNT, T,
EbiEAEE~ Ry VT IR
Cecropidae (ZTJE S 7225 (Tangetal,
2010), HAAF I REREARITIT Z D

2. v R_Ra AT 5 3 Prosaetes rhinodontis OV

5 A DEEE AL C S DD Wk () Sl 6) | S (Tmgetal, 2010,
NEFENTONDTHD, LT, &7t 2012 IZHESOTHES ). A —A AT Tmm ()
4 B2 TV \/;‘ NPTl A kO.Smm(fA’E)o

ﬁﬂifa?‘ﬁﬁ%@ﬁ%; 7/\1_ vV IH Fig. 2. An adult female (left) and an adult male (right) of
W ETFRNCB DB CIde <, A Prosaetes rhinodontis, dorsal view. (inodified from Tang
19 A T 2 F) Pandaridae 0 1 FEE L et al., 2010, 2012), Scale bars: 1 mm for the female; 0.5

for the male.
TS ODEFE LS, FRZEARO e gle

FHEHESAE (Izawa, 2008) (2 X - CTHBINZ. SN727 <7 7 27 F Amaterasidae & A V7

IROFHBERA & LTS OPNFE LW & DOFFmIcE -7 (Tangetal, 2012), &> 3 A
Tl ot VURTFATT VT I OMEADRRIL, T A T VEOBHL L
DRI EE B Z T2 DTH 5,

18764 Wright 73 DL R 2 5 95 L & 308 LTSk, Fhiz b &2 ToHFZEE (Wilson,
1944; Kirtisinghe, 1964; Williams and Williams, 1986; Tang et al., 2010) M@ EIZH T & - AR
OEARLT X THECH 572, FOREUIK 300 BETHIA, vAYT IHE—MRITITT
FRSNBHEMN A T D | BICEV T, P E LD, MSelt 5 2 Lis
NETZHEIEN TN, FO L 9 2RO hy, BEEANE LN Z L iiimd TEET
HoTz,



SR

M (¥2745)  2F GRREMIEZE £ 1£590-6.70 CF¥6.14) mm, RAREITE
e AN R AR BARER & 55 1 B S HRR D, #1205 2 I & 48 3 i S 5,
1 SHORTEERN LS HEL, VINVERLS, FIEHIIRE K 2RO 60%% 5, FmiL
AR Ko TEL - HRD 3 HZHIT b D, W%%m%4%@k$ﬂ@ 1 B HH
JEED B D, % 4 RN E < TRV, AFESIXITIEAN, IRFEIEHRN TRIR,
1 (X2h) 2k GRREMIEZE E20) | i432mmo {RRTE OB L & 12T RER T,
RE G PN R & B e Ok, BEIRAL, BELZAKEAT 5, &
BRI 4 M L AETHEN, 2 Mo BEE» SRS, AFEEIIIE, HREIMfEEE R
5,

AR,

5 AR, VR AORIEET D T LML, HERFRMIMRD TEL O (Tang
etal, 2010),

TN : AFEOMERRALE, VU R A OENOBHUCFET S, 2 OELITIIEK
OHERRAEBTRANCES LT, BAEEDELZEDTNDHEEZ LN TS (Tang et al,
2010),

FFARDL : AFEOFAERICET 25 LWMEFRIT RV, RV T o0 an RN TIEA
LT Dot A O & HERENC 20 EARDOHERIAD FAD A b7z (Kirtisinghe, 1964) ,
Williams and Williams (1986) 12 JAUE, #h#ESE DIGKIEAE DRIE Td 5 [EE il e AR
IKIEEEIZIRA S NIZ D0 RN W A (2R 42 m) O AR 500~600 fEAROATE 24 L
TWeLHEEI LTV D,

5 ED O ORFRBE : AR, FEOME EA2BEIXEY 2085 EFZHIERL T\ L #
RSN TS (Tangetal, 2010),

AEYEE  AREOATEHIC BT DAL, PR A EFAE L OO BRI 1IN
BEGTHEENMELEINTONDDOT (Tangetal, 2010), 0D X 5 2a{@{7> 6 IR 445
LTHARRPIZELS Z 82k, /=7 ORGERaIRT 1 Rehik%E15 55 aTREMEN
HD,

HUBRE oA « AR, 023E TITHRIRASBT O BT - & [ T S AR A A
230 OELERLERD H S (Williams and Williams, 1986; Tang et al., 2010, 2012), 7235, Williams
and Williams (1986) &, T ERE HES O S HRFERT I Gl X AU EE phiRse AR /KRR
MABREOREC LD o R FANDAEEAERE L DB Z L0 (Tangetal, 2010),
R BT O KPR ERiFT 5 2 R A AR SAET 5 2 L1382 Th
59, BESVTIE, A ¥ FEDOR - = V3K (Wright, 1876) & 2 ) T2 (Kirtisinghe,
1964), JALKVEEED Y THED ¥ 2 — 3h (Wilson, 1944) 2 DHEciRNH 5, BEEFTFKITID 7
WHOO, AR L E X 5T\ 5 (Tangetal, 2010),

Bbhiz
[F=ihsgpE ), S EFAESR], 2, SRIOEEZE L TEEEBEOERTH 5,
THBEE L R Y A CHE LTV A 7 VBROARTERD B &£\ /NS R EROZETH



SO, WETELWARTAHGNZL LS E95 8, 1) 19 g7 v K
ABA Y REOE— 2 VB TR LTAERICE TR Y, 7A V7 v RENRET:
AR & DOAAE, 2) 1930 FEFITEEE S ) THBREREAR & 1980 RIS THRE S
TAREAR NS SRE OENT SR EEE (X3 V=7 8 ICAE STz, £0
BEAZED 2T T, IHROBELFET, 3) IOIE, A) 7 THRE SN E ORF
s &, BHIDTABEMB X k2 IEEDNREIZ /R, FNHEODEDUEDZ T L
T, £ T DD ZEINTET,

Z OB CHGESE SN0, BESEIRO FES LIEAREOEENTH D, &Y
DOFEIIABNTD bOTHLMND, BELFEME EOLHIZFEEL, Yok 57400
AN ONTIE, e AORBRCBIZED), FrE 230 Stk > TG Sh, [F
UAEWE RCbRERRENERD - LIIREISRBRT2 2L Tha, LML, @dp
REASIE U< 30k S, MAEICHE SN TV AEREZHEBZ TX, AODITA T 518K
LT A T LN TR A BIE, EARZED CEWHERTELL B TE LI L E45ED
EETHRWIZFEST EXTET,

TANT L RAD Wright 251 3 REFEY R ALT 0T Il LD, AART
TR & D~ 1213 0 DIRIE 9 £ CTh - 7=, BARTH, IEREWENHEE S THY
ol EThD, D%, BEONEHFNZEBERT, HEE 6 134 FEO AR
IZEWT, bl b TO AR ERGETHZ &N TE, L, 0
VERIT BT AR ROIIEL, A3t & Wright BE TH A 5, B IEME R RERLH 22T
U, BELED AR YA T VT IOHFITREE DT D ZEIXTE P27 W)
DOWNELT- HOIEEARBARTH 5, Wright O 7 /VF— AL Edward P Wright, EFEED I
52C, 47 1) HIC#H D Trinity College (71 /v T v Ry DENLKT) T 1858~1868 i
B DM A BT, 1870~1910 4EIZRIKZOEMAE CRMAEAROIELHY LT,
e 1867 o — 2/ VEEBICIRRICHE T, Vo R AT VT I &3 R LT (Tang
et al., 2010),

FLI-BAFZE Z e DI Y T2 0, iR HUEAKIRAE O E D bk~ 722 < D3R L 2T
T2o FEHEORBIIEHEEESTSAREEUMN BUEOMRXE S BME), H=2FH0D
Tang 13 A AFATRRE (No. 21-09117) MHENENIHREZIT THIEZTT o7, T ZIT
Ao LTRSS 5,

SCRR

HEE « SRR - MRS - WA 2013, Yo AL hEGEK (W), HAGE
MR EFREOFEH =M. R TFHRE, R, p. 154,
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CMELLITIS1T B F N~ F R Isistius brasiliensis (Quoy et Gaimard, 1824)7
REBAE

Records of Cookiecutter shark, Isistius brasiliensis (Quoy et Gaimard, 1824)
collectedfrom Shichiyo Seamounts

H - BAE= GREREREER)
Sho Tanaka and Shozo Sawamoto (School of Marine Science and Technology, Tokai
University)

Abstract
Two Cookiecutter sharks, Isistius brasiliensis, were collected with a net of 160cm in diameter from
Shichiyo seamounts; Getuyo and Kayo seamounts in 2006 and 2013. The shark in 2013 bit and cut
the net. We made a few observations on the splanchnotomy.

EN=HFALY )P AR I aA P ARNIET S, 2K Soom &5 T/NHOY A Th 5,
Fe4, T Cookiecutter shark & M3, @8, ~27'v « b U8, VAR EXRBRSNEEE
KA DURE 7 v X —OHREBDO L 51T ARE 5 Z L THMHI TS, Compagno et al.
(2005)IZ & B & <P ABITIIATEDIZNZ, 2w UFZL~<F R I plutodus Garrick et
Springer, 1964 & I labialis Meng, Zhu et Li, 1985 @ 2 TR LTV D, BiEIXZ /L~ X
DRHET H HERTORABEOTE NG T, WEIEL, WESEEOMR KX X,
WREDMLE, THEORSORE IBINFRA LR D2 LTSN TWS, —F, #
B L5 oty, IRONME, BEOTICETOENRRD HNDEN, F~vi A LEEIL
TR, SEFERRPLE L STV,

Ala|, RSB AT RO 3
ARG E LTRSS BN TH V<)
AET 7007 by NTERE LTZOTHE
15, WHEEBIIAFHBOZEN Fhy
#2174 ) EAVWC1IABEZERL, &
B, INERWERE TR L, £oRICRKE
160cm R NCDT T 7 b~ Af 7 0%
7 N UEME - BIER, CTD 2 X B/ - 5l
%, BHFREIC X AERE, FH0IckS 1 20134E6 A 10 BICHE Sh-BEBROF
RUBRRELL Z AT 5TV o FNTFRILK Figﬁ%iiiémllcr shark just after collecting on 10
WEEILAECTO S BRA Y PO TFh b 208 Tune 2013.

Dxy NTERESIN: X)), FELZFRY
MIHEE 160cm, £ X 750cm, HENE 2mm OBEX Y b THY, FORHABE - fLEIX
201346 H 10 H 19 K49 53 51D, bk 28 FE 56.75 47, HUR% 140 B 27.05 4y, BUXHRF -




(rEIER B 21 BE 34 53 40 £, bk 28 BE 57.08
45, FERR 140 £ 2391 43T, B REBIEAEIX
1351m T o7, HAMARERRIE 1 RFfEIELLEIC
b= v, KEL 1000mZBL TWE20, X
w MTAS TR « KRIARATH D, e
L=y PERERIZIZZ NV~ X OBEAERE B
DIV BEARD 3 DFRRD bz (X 2),
FOGIGAIEE NV~ A DAREE D b DA
EIMNITHTH S0, NE@L=TF 7 k-
A TR T b, BHANTRY KO
ZREENCRIS L TRADE TELDER
bhb, 2006 4 6 H 16 HIZHREERKICORE ; ,
160cm, & 750cm, #HEIE Imm DABEX Y [} iRl |
NCENwFARBE SN, ZoMEAR 55
EILAHEICERNT 14 B 06 S0024bkE 20 fE © s
20434, BB 1402509 5 TRy bagRA B2 I ASERERIA Y hOSNA
L, 16 B 00 S0 ALAR 29 [ 17.60 43, P& 140 Fig 2. Cut on the net by Cookiecutter shark.
FE 2718 53 THIIN L, HREFEARIZ 1539m
Tholz, ZOLIF V<Y A RELUHT CORERHELE Sz, Nakano and Tabuchi
(1990)i ALK TEHIT BT D N~ A DHBGEERA R LTV 28, R0 REMILFHET
DHBENRKE oo T3, HEILHTI I EEFRICONEIE R O KAVEN A EEE LR
TN EREZ BN, AETENEZH-> TEEL QWA REEER S S, BAETH AR
HAER, EOXSITBEDEBL TCHOA0RETH DR, SRR DU, BRELH
TOAEOECIIER LR L2501 5 & 205 BIECEEAERBHA LRS00 L
7200,

2013 R SN AN~ Y AR 404mm, BEERTAE 342mm, {KE 2753 g, Al
HE 5L g DHERGTH -7 (K3), FRRICITER 25mm 1T EOBRGIINRD Y, HWInE
V308 1.5mm CRIEGEDRIETH S Z LD, AERITRERARTH -~ 72, Il
AHHEFRZY, A6 2 IO TR L TR O oL T (1K 4), il
ST OFRGEGy DRFIIFHEI L 183 < (X5), BEEOFEENKELTELT, =
N6 DFREILY v F—IRIIKHE > T AR BIRAARLT T HEEIBEL TWA L&
ZbNTe, ANTTRE WS OBRBEY WIIEIEEHS TER LIZ W2 EREZ bR, (A
ABBBG T Bbha, £z, BOEMILESR, BHEOERICRLONE 2, &
MCIIEES IS L REEBER S, HOPREISER XV % FICE LT

(X 6) . HITITA RN - 53, BB NE L - & BEbh AR S h - (X
7o BARNERDOYITO Thote, Z0 & 5 7/NEDY A 2312 ANEN K B o1 L
AHE, =T BOFFRBAL ETOFINTE DL SR B DO THA D hy, BRI R
D THD, 2006 FIRE SN2 F N~ A T4 E 372mm, BEEHIHAR 309mm, K 2048
g DHEREIRCTH -7+,




B3 2013 FRICKIBIEILICREES N L~ H 4,
Fig. 3. Cookiecutter shark collected from Kayo Seamount in 2013.

E4 2013 EDOFN~F R DOFTHH.
Fig. 4. Liver of Cookiecutter shark in
2013.

5 F~ Y AOKIERTIRCE
1T D RLE L P & OB ER.
Fig. 5. Loose conection between skin
and muscle of the neck region in
front of the pectoral fin of

Cookiecutter shark.

6 MERESmEICAE LR,
Fig. 6. Oesophagus adhered to the
dorsal wall of the abdominal cavity.




7 BAIZR I B
Fig. 7. Deciduous teeth in the stomach
of Cookiecutter shark.

F oW AEER Uz £ 912 ZivE T2 b REIDOAEMEFKEM O BR 2K A4 X HIEERA
HENERD HAL TV, 2009 43 HIZNTUA TROMZEKL TWOZBENRTFH% I A
W2 FE NP AT E T & D DS B 5 (Honebrink et al., 2011), 2 ORAZ TR E 7 1 b
TRLLTWED, Iy FOMERH -2V T, REITLITWIZE /L~ A MEIHEE - [
Bx TRLBDOWEZDTHAS D, INERIZIZI X VI RA &MY, 74¥A, adL, Jn
KA VYR, AFHFAFREOKRBOY AFENERL, Ehbil~ a2 fillifgEon
VAR Sl AR UTARBIRE R Y ORESN QW D, ThbLDRETRES N
WE LT RADE S I/NIO I A F AROY AFOBERIFE LI Z LY, INHDONE
P/ N ZARORRAE D—DTh DIMEMERTY ASEHEER U2 XL 0 BB L7256
12, B~ 7 uEIC RO N D NAMEDOENE L IR D ONRRENE ZATH D,
AHECHEA LK 1 OB RIERFREPEEAARARKRBIC X V¥ S
HOTHY, HREZREL TS o2 L35,

3R
Compagno,L., M. Dando and S. Fawler. 2005. Sharks of the world. Princeton University Press,
Princeton, 368pp.
Honebrink, R, R. Buch, P. Galpin and GH. Burgess. 2011. First documented attack on a live human
by a Cookiecutter shark (Squaliformes, Dalatiidae: Isistius sp.). Pac. Sci., 65(3): 365-374.
Nakano, H and M. Tabuchi. 1990. Occurrence of the Cookiecutter shark Isistius brasiliensis in
surface waters of the North Pacific Ocean. Japan. J. Ichthyol., 37(1): 60-63.
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The largest megamouth shark in Japan collected from Sagami Bay

WHE & BhR)IIRSIAMOR - HERIENE)
Hiroshi Senou (Kanagawa Prefectural Museum of Natural History)

Abstract

In the third of September, 2013, a female megamouth shark, Megachasma pelagios
(Elasmobranchii: Megachasmidae) was captured with a set net off Manazuru Peninsula, western part
of Sagami Bay (N35° 8' 58", E139° 9' 36"). This shark is 5.77 m in total length, the largest one in
comparison with the previous fifteen records of the species from the Japanese waters. The
occurrence supports a hypothesis that the species migrates to the Sagami Bay and the adjacent waters
from spring to summer. The jaws, a tissue for DNA analysis and a part of vertebrae were deposited in
the Kanagawa Prefectural Museum of Natural History as KPM-NI 35340. Several photographs
when fresh were registered in the Image Database of Fishes of the museum as KPM-NR 107380.

201349 A 3 B, ABGAPRERO SRR (LA 35 £ 8 47 S8 B ; JURE 139 FE 9 45 36
W) ICRESNIEEME GKE 45 m) 12, AH~ TRV A Megachasma pelagios Taylor,
Compagno and Struhsaker, 1983 (Elasmobranchii: Megachasmidae) 23 A#8 L 72T, Z Z(ZHR
S L TEL,

TR ST fEITHET, AR RS LIRS
TIRAFFLTREY ., EEANTEEL S TRz
ROETEAL TV LD, Z0%, BIRIC
O —7 %N T b5 & FiFf 2l =
5, BERMZ ENTICT—7 203 7280 T
HIRIC TE0h, EEDER 252 Rk
EEZRHTIE, AR T R B & R
FicEMN TN (®1),

ZOfEAE, BERARDOERE. TREEmATT
RMEDEF L, TRETIZHbLRL TS A
A= AF XD E LB LT, T4
NI RRZ AR L, APy —FH»
TRHIL72&E 2 A 2RI S57Tm Thote,
#2011 12 JAIUTHEDREY A R i3 5m & A .
SNTVHD T, SRIOMEEITZ DA Xhsb %?ﬁﬁffi@héhf:ﬂj??}ﬁf e
A LT ST, H15ELE2Y  Fig L 'A:[egac‘:hmma pelagios, mature female,

721 ESh SR N N KPM-NI 35340, 5.77 m in TL, off Manazuru
HORDRRERUORERL N TRY, i Al 1540 577,




S ~ DA IR ST, RRITITHE S OZZRITEIODREIL E 72 2 %M & A FRIT =
STLBDLNT, EHEURLIZE 25, TENIIERICEDIRET, IRl IrER
TERMOT ne -
e ETRE L. M RO —, & 8
EFOWRAOHRBR 242 L UCERELL, &
JIBRSIAMOE - HEKEMARIC R BIF - TR
LR KPM-NI 35340 252 77, BiffizHu
TIHFAEOCRESERET — % X—2(Z
KPM-NR 107380 & L CBSR L7, F7-, hFiZ
I% Nagasawa and Senou (2012)iZ & ¥ i &7z
FEMENA T VEDO AT T AF AT I S
Dinemoleus indeprensus DYERENEECEAE L TV 2 AT AFROAEE 5 BB AT
e B2, RBLTES/oLERREE S,
LTze ZOFERIZOWTIABERFOREEM ‘male) around the fifth gill lit of right side of
W & Y RS TON D TETH B, Megachasma pelagios

HEAEML (2012) 1X. BAKNCRIT AAEOHIERE A L, FESIC BT A A
HIRRAR 4 A6 8 HETOFENSLEIINTTTHD IR R L, SEORGIT
WETOHEA & UTTR BBV, HEREM (2012) ORESAE RT3, MRS L F0R
B 5. e (2012) (2 XAUEEZEIC 8 BIOHBISEE B O . SRRk 9
HémDd, Flo, BANPG ZNETISEEINT 15 IO A T~ X A0k (i,
2012: 3466 m~ca 5.76 m) &I 5 L SRIOMEEIIENTEESWZbOL LTk
KR THD, WREM (2012) & X S - 2K 3466 m OFEFIL. SEIOBE Rk
SNTIGETIC BT 2B CIfdE SN b D¢, FIUTAARD LRI N =R/ N OO R
BEMERTh T, U bDZ Linh, BEESEEDEOMBEIEICIL, S bEAE T
AT =V DA T AFARENLEITTEL T 3 EZ 1615,

PR

EEHNREGFHATTROSE 5 H LB S OHRIBEMIELIZ LD &+ 3HFFRIEA. A
7Tt BAER, AT, EF EORMEEK. RONCEREBRHRAOIN —
KIZIE AH <=7 2P 2D AFENSH ECOFHRCAAE CEmmIzZ I HEEC 2o, 1
FNRKEER A& o 7 — S RBRE DR P AEEEE LTI A e 7 29 2 AREOE—H
BTSN, MERIBSIAEMOE - MERBYAEREIR T T« 7O SLERIZIIED
EARERE BRI W, IKERFOREMME LI A < T RFRA DT 2o
WTARZBER WP W, Z IR L TRHOERRT S,

BN
Nagasawa, K. and H. Senou. 2012. Third record of Dinemoleus indeprensus (Copepoda: Pandaridae)
from the megamouth shark, Megachasma pelagios. Biogeogr., 14: 147149,
B —22 2011 H A—EDOEE - H— 239pp. 7 v 7~ 4k HK
WRE %M Il 2012 ABAEVEC 2011 ARICEER S NI A M~ 7 A A | IRABERFSEA M,
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Comments to the Japanese generic names of skates (Order Rajiformes) used in
the Third Edition of Fishes of Japan with Pictorial Keys to the Species

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

Abstract
Third edition of Fishes of Japan with Pictorial Keys to the Species has been just published. The
author checked the Japanese generic names used in the book to find that the authors did not follow
the generic names used in the former literature without any reason.
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Oral Presentations (Monday 24 June 2013) Symposium - Chondrichthyes

14:15-14:30 Gavin Naylor, College of Charleston, USA

The Chondrichthyan Tree of Life Project.

14:30-14:45 Shannon Corrigan, College of Charleston, USA

Jaws for the Tree of Life: Taxonrich estimates of chondrichthyan phylogeny based on mitochondrial
and nuclear DNA markers.

14:45-15:00 Lindsay Marshall, Stick Figure Fish, AUSTRALIA

Gould and me and the Tree of Life: Illustrating the World's Shark and Ray Species.

15:00-15:15 John G Maisey, American Museum of Natural History, USA

Scanning and segmentation of chondrichthyan skeletons for the Tree of Life: a progress report.
16:00-16:15 Nicolas Straube, College of Charleston, USA

Molecular phylogeny of Squaliformes: targeted gene capturing methods allow insights into the
phylogeny and evolution of dogfish sharks.

16:15-16:30 Chenhong Li, Shanghai Ocean University, CHINA

Capturing protein-coding genes across divergent species and its implication in evolutionary biology.
16:30-16:45 Marcelo R. de Carvalho, Universidade de Sdo Paulo, BRAZIL

Phylogenetic relationships among major groups of living elasmobranchs: a morphological
perspective,

16:45-17:00 Peter Last, CSIRO, AUSTRALIA

Rays: a guide to the world's fauna.




17:00-17:15 Sarah T.V. de Figueirédo, Universidade de Sdo Paulo, BRAZIL
Cranial morphology of Cirrhigaleus asper (Merrett, 1973) and its implications for the systematics of
the family Squalidae (Chondrichthyes: Squaliformes).

Oral Presentations (Tuesday 25 June 2013) Symposium - Chondrichthyes

09:00-09:15 William White, CSIRO, AUSTRALTA

Redescription of Centrophorus gramiosus (Squaliformes, Centrophoridae), a senior synonym of C.

acus and C. niaukang.

09:15-09:30 Flavia de F. Petean, Universidade de Sdo Paulo, BRAZIL

Taxonomic review of the cookiecutter sharks, genus Isistius Gill, 1865 (Chondrichthyes:

Squaliformes; Dalatiidae).

09:30-09:45 Diego F.B. Vaz, Universidade de Sdo Paulo, BRAZIL

Morphology and taxonomy of Southwestern Atlantic species of Squatina, with possible implications

for the taxonomy ofIndo-Pacific angelshark species (Chondrichthyes: Squatiniformes).

09:45-10:00 Keiichi Sato, Okinawa Churaumi Aquarium, JAPAN

Phylogeny and zoogeography of the genus Apristurus (Scyliohinidae).

10:00-10:15 Kazuhiro Nakaya, Hokkaido University, JAPAN

Color patterns and taxonomy of the swellsharks, genus Cephaloscylliun (Chondrichthyes:

Carcharhiniformes: Scyliorhinidae) from the western North Pacific Ocean.

10:15-10:30 Leandro Yokota, Universidade de Sao Paulo, BRAZIL

Gymmnura crooki Fowler, 1934 a junior synonym of G poecilura (Shaw, 1804) (Chondrichthyes:

Gymnuridae).

11:00-11:15 Akemi Shibuya, Universidade de Sdo Paulo, BRAZIL

Distribution of neuromasts in the ventral lateral line canals of freshwater Stingrays (Chondrichthyes:
Potamotrygonidae) from the Brazilian Amazon.

11:15-11:30 Marcelo R. de Carvalho,Universidade de Sio Paulo,BRAZIL

Systematics and evolution of the highly diverse and morphologically complex Neotropical

freshwater stingrays (Chondrichthyes: Potamotrygonidae).

11:30-11:45 Bernard Séret, Museum nationald'Histoire naturelle, FRANCE

Commented list of chondrichthyan fishes from La Reunion (Southwestern Indian Ocean).

11:45-12:00 Rima W. Jabado, United Arab Emirates University, UAE

Status and biodiversity of sharks in the United Arab Emirates.

12:00-12:15 Tom Kashiwagi, The University of Queensland, AUSTRALIA

Inferring population dynamics of reef manta ray, Manta alfredi: multi-decadal observation, mark &

recapture, and effective population size.

13:45-14:00 Taketeru Tomita, Hokkaido University Museum, JAPAN [
A novel pharyngeal expansion mechanism in the yellowspotted fanray, Platyrhina tangi A
(Elasmobranchii: Batoidea), with special reference to the function of the fifth ceratobranchial |
cartilage in batoids. l |
14:00-14:15 Jia-Yan Lin, National Taiwan Ocean University, TAIWAN

— 28 — |



Morphological studies on the electric organ of Japanese sleeper ray, Narke japonica.

14:15-14:30 Arturo Acero, Universidad Nacional de Colombia, COLOMBIA

The Colombian species of angel sharks (Elasmobranchii: Squatinidae).

14:30-14:45 Julia Spaet, King Abdullah University of Science and Technology, SAUDI ARABIA
Genetic structure and population connectivity of two shark species among three ocean basins in the
Arabian region.

14:45-15:00 Jess A.T. Morgan, The University of Queensland, AUSTRALIA

Australian hybrid blacktip sharks Carcharhinus limbatus and C. tilstoni.

16:00-16:15 Atsuko Yamaguchi, Nagasaki University, JAPAN

Movement, seasonal migration and habitat use of sharks and rays in Ariake Bay on the western coast
of Kyushu, Japan.

16:15-16:30 Gabriel M.S. Vianna, The University of Western Australia, AUSTRALIA

Vertical movement and site fidelity of grey reef sharks (Carcharhinus amblyrhynchos) at aggregation
sites on a coral reef.

16:30-16:45 Camrin D. Braun, King Abdullah University of Science and Technology, SAUDI
ARABIA

Using telemetry to understand the ecology of Manta spp. in the eastern Red Sea.

Oral Presentations (Wednesday 26 June 2013) Chondrichthyes / Behavioral Ecology
09:00-09:15 Michelle Heupel, Australian Institute of Marine Science, AUSTRALIA

Importance of environmental and biological drivers in the presence and space use of a
reef-associated shark.

09:15-09:30 Teagan Marzullo, The University of New South Wales, AUSTRALIA
Accelerometry estimates in a freeliving, benthic elasmobranch, the Common Stingaree
(Trygonoptera testaceaq).

09:30-09:45 Tzu-Chi Hsieh, National Taiwan Ocean University, TATWAN

Age, growth, and reproduction of the fanray, Platyrhina tangi in the northeastern waters off Taiwan,
09:45-10:00 Chi Ju Yu, National Taiwan Ocean University, TATWAN

Analyses of stomach contents of four large shark species in the northeastern waters off Taiwan.
10:00-10:15 Lydie I. E. Couturier, The University of Queensland, AUSTRALIA

Stable isotope and signature fatty acid analyses show reef manta rays snack on surface zooplankton
and feast on demersal zooplankton.

10:15-10:30 Rui Matsumoto, Okinawa Churaumi Aquarium, JAPAN

Long-term observation of the clasper development and the serum concentration of testosterone in
captive male whale shark at maturity.

11:00-11:15 Hajime Ishihara, W&I Associates Corporationpartment, JAPAN

Difference between philosophy of conservation of organisms between Japan and other countries.
11:15-11:30 Adrian Gutteridge, The University of Queensland, AUSTRALIA

Hook vs net : The influence of gear type on shark population surveys.

14:30-14:45 Minoru Toda, Okinawa Churashima Foundation, JAPAN




Morphological diversity and function of spiracular organs in elasmobranch fishes.

Oral Presentations (Thursday 27 June 2013) Symposium - Top Predatory Fish
09:15-09:30 Frédéric Ménard, Institut de Recherche pour le Développement, FRANCE
Trophic ecology of top predators: what have we learnt in the western Indian Ocean?
09:30-09:45 April Boaden, James Cook University, AUSTRALIA

Predator/prey interactions and the effect of harvesting predators on reef fish assemblages on the
Great Barrier Reef, Australia.

09:45-10:00 Bastien Mérigot, Université Montpellier 2, FRANCE

Functional diversity of large top predator fish community: monsoon matters in the Indian Ocean.
10:00-10:15 Julie Hartup, University of Guam, GUAM

Marine megafauna, Manta alfredi target multispecies surgeonfish spawning aggregations as a food
source.

10:15-10:30 Lucy R. Harrison, Simon Fraser University, CANADA

Ghosts of the coast: A first step toward understanding the ecosystem role of sawfishes.
11:00-11:15 Colin A. Simpfendorfer, James Cook University, AUSTRALIA

The role of non-resident sharks in shaping coral reef communities

11:15-11:30 Bastien Mérigot, Université Montpellier 2, FRANCE

Hotspots of interactions between whale sharks, marine mammals, and tropical tuna purse seine
fishery in the Indian and Atlantic Oceans.

11:30-11:45 Frédéric Ménard, Institut de Recherche pour le Développement, FRANCE
Pelagic diversity highlighted by longline fisheries in the Indian Ocean.

11:45-12:00 Mario Espinoza, James Cook University, AUSTRALIA

Predicting MPA utilization for reefassociated sharks: an individualbased simulation approach.
12:00-12:15 Ikumi Sugiyama, Tokai University, JAPAN

Relationship between diet composition of pelagic sharks and oceanographic condition around

Hachijo Island, Tzu Archipelago, Japan.
13:45-14:00 Michel Potier, Institut de Recherche pour le Developpement, FRANCE
Partitioning and competition for cephalopod resources in top predators of the Indian Ocean.

Poster Presentations (Tuesday 25 June 2013) 15:00-16:00

Tane H Sinclair-Taylor, King Abdullah University of Science and Technology, SAUDI ARABIA
Using satellite telemetry to understand movements of whale sharks (Rhincodon typus) in the Red
Sea.

Kiyomi Murakumo, Okinawa Churaumi Aquarium, JAPAN

Observations on the embryo of Manta alfredi using ultrasonographic imaging.

Akira Kurashima, The University of Tokyo, JAPAN

Cospeciation of onchobothriid tapeworms and elasmobranchs.

Keisuke Furumitsu, Nagasaki University, JAPAN

The importance of Ariake Bay, western Kyushu, Japan, as a nursery ground for many sharks and




rays.
Taku Horie, Tokai University, JAPAN

Comparison for residues of PCBs and DDTs in six deep sea sharks in Suruga Bay, Japan.

Yuko Hiraoka, National Research Institute of Far Seas Fisheries, JAPAN

Geographical, seasonal and sexual effects on length-weight relationship for blue shark Prionace
glaucain the North Pacific Ocean.

Akio Matake, Tokai University, JAPAN

Bioaccumulation of PCBs and DDTs in the sharpnose sevengill shark Heptranchias perlo in Suruga
Bay, Japan.

Nagisa Yano, Tokat University, JAPAN

Age and growth of the tawny nurse shark, Nebrius ferrugineus, around the Yaeyama Islands,
Okinawa.

Masaya Katoh, SEAFDEC/MFRDMD, MALAY SIA

Species composition of sharks in Southeast Asian region: Reanatysis of the study on sharks in 2003
and 2004 by SEAFDEC and ASEAN-SEAFDEC member countries.

Toshikazu Yano, Tohoku National Fisheries Research Institute, JAPAN

Diet composition of the tiger shark, Galeocerdo cuvier, around Yaeyama islands, Okinawa, Japan.

Poster Presentations (Wednesday 26 June 2013) 15:00-16:00

Kenta Suda, OKABE Co,, Ltd,, JAPAN

Morphological phylogeny of the hexanchiform sharks (Squalomorphii: Hexanchiformes).
Kaori Muguruma, Nagoya University, JAPAN

Local populations found in the catshark Scyliorhinus torazame in Japan.

Poster Presentations (Thursday 27 June 2013) 15:00-16:00

Masaru Nakamura, Okinawa Churashima Foundation, JAPAN

Histological characteristics of the mature ovaries of three sharks.

Renan A. Moreira, Universidade do Estado do Rio de Janeiro, BRAZIL

Skeletal anatomy of the caudal fin of sharks of the order Carcharhiniformes (Chondrichthyes,
Elasmobranchii).

Keiichi Sato, Okinawa Churaumi Aquarium, JAPAN

Captive biology of deep-sea fishes using a gravity-produced compression chamber for
treating decompression sickness.

(ZAfF:20134:7H 308  Received: 30 July 2013)
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International Symposium
“The filter feeding elasmobranchs: Unraveling their many mysteries”

Co-hosted by:
Okinawa Churashima Foundation & Okinawa Churaumi Aquarium
The Organizing Committee of the 9th Indo-Pacific Fish Conference

Date: 29 June 2013 (Sat), 10:30 — 16:15
Venue: Okinawa Churaumi Aquarium (4th Floor, Event Hall)
Schedule:
9:30  Registration
10:25 Opening remark
10:30 Keynote 1: Reproduction in the filter-feeding elasmobranchs: More questions than answers
Jose Castro (NOAA, USA)
11:15 Keynote 2. World Firsts at the Okinawa Churaumi Aquarium: What we have learned about
whale sharks and mantas
Senzo Uchida (Director Emeritus, Okinawa Churaumi Aquarium, Japan)
12:00 Lunch
13:00 Presentation 1: The origins of filter-feeding in sharks
Gavin Naylor (College of Charleston, USA)
13:30 Presentation 2: Megamouth Shark----Feeding and Biology
Kazuhiro Nakaya (Hokkaido University, Japan)
14:00 Presentation 3: Megamouth Shark----Function and Anatomy
Taketeru Tomita (Hokkaido University, Japan)
14:30 TeaBreak
14:45 Presentation 4: Tracking studies for the whale shark of Taiwan since 2002
Hua-Hsun Hsu (National Taiwan Ocean University, Taiwan)
15:15 Presentation 5: Fine and broad scale movements of the basking shark, Cetorfinus maximus,
in the western Atlantic
Gregory Skomal (MA Marine Fisheries, USA)
15:45 General Discussion
16:15 Closing remark
Convener: Keiichi Sato (Okinawa Churashima Research Center)

(3 :20134E7H 19 B Received: 19 July 2013)




64" Tuna Conference SN

TRAEF (RKERAIE 2 —  EBROKEGIRIEET)

Tuna Conference &9 F=23bh Y £4°, BN TS E

SHA CONE B DIRNEE TS, [EEOKEGIRIZERT (1B

S '?6},, PEAKTERFIEAT) o6 4E 1~2 AFRESINLTHEY, %

& Ga  WFEFTTIE T ar) LT TRLERTVET,

1T [Tuna Conference : ¥~ 7 niaFx] LI &, <7 aif

s i ] ° ek 2~ norordorarEmsnsmst L
2 & NEEAR, ZOFRTEYAFOEyVaLbhY,

N /& DURERLOMITAE £ S RAAMOFEATOT

Sangppipsn  VET, SO, LKTHIBE S 3 V% ) Y ADKE-

REEBIRIC OV TIE R T 10T, HAERFIERBIC

BWTMNEHL %2 X CIEEX 9, 1)Tuna Conference (Z-DVNT, 2FEEIT-T2ATRE, 3)

Y AT ARELA ML NIRRT,

1)Tuna Conference (Z-2v YT

V3 TR S HIZBfE X, MRS BRI OO S TH D TATTC (BKBVR E
CAHIEEEME) & NOAA (7 A U MERSR) OTIZFHRT S NMFS (7 A Y e
W) &9 2 SO TEHEL TV ET, 54T 64 B H A AR DaHdh 58S
T, BOOEEIZERE, HETAVIDLA 7T a—~y FE\W), g BLrans 2
FEERRE R CE-TmOMDIZ & VITH HIHEE LV X — 52 & L TUTh T ET
(BE 1-2), BRITVEL2O&5TITOh (BE34), SEIHEE 2 —Nich b
v UIEAL (BE 5-6), 3 BZHICLANRGBILET, ¢ THLT v hAR—AR¥ES2R
DTEESMT 2EEOMEE HE L, 5FE L IR TR TEITEL TV E L,
KRFBARKFZEOWIE, SEOBUTRUIEITIRE, KIREERE, 1TTBE, RFEMOEREER
FIRE, SREHESEMLTEY, B0 ANR LRNERST A7 7 O e
HIEY, TOREOBHOUESE LTETLNTWET,



FH 12 e 7 —DEF

Talr A A A
HE 56 : TRAMRR O

S0y, TBack to Biology: The role of life history characteristics in tuna stock
assessments] 7 —<IZLTEY, v/ uf P OICERIHGCAWS o 0tws: - 4
TESH RO, B O IERIRICOFT- i@ s BEMTbILE Lz, £ 12
v 3 (Tagging studyl, 2, Modeling, Life history, Assessment, Gear technology, (Poster
session), Shark biology, Fish ecology1, 2, Physiology, Early life history, Movie time) CHEEK X4 C
BY, MR LTI {19/, YA, WUXHI0/E, Tofis 1 F7 4
VURYRECETHELORH Y E Uiz, SFEATE 52 BORKREHY, BIEIT 100




L FREEC, BIUE L IHEED LRV 072X 5 T, Y ABHIEDD bbitiL, FvF
DR ARE su bHYEAIE ATFHYA L, AP AL RETH 1 I%EA
RIE, R OFETSRICEIY A & o 4 B, ARk 2 B, Atk 1R, IR 1E, 2D
i (RE-RERIR) 1 REC, s ACEE & RIEPED LT LTS

Vb T, RS L - AR AT D 2 A RiE LTERR 6 AD
22417 %F L, [The Tuna Conference scholarship), [The Manuel Caboz Memorial Scholarship],
[The DigitalGlobe Scholarship |, [The Desert Star Systems Scholarship], [The Wildlife
Computers Scholarship |, [The Advanced Model Builder Scholarship) &\ FEBEE SNET,
SRS EE 6 41 2 483 L% ) Y A DI T [The Tuna Conference scholarship) & [The
Wildlife Computers Scholarship) %32 LT Y, Y ATEMIEORHLIED H & MaEl 2 ET
S HICZEAIIBINE, EE, ENBRMRESNAOT, FETHIEBMERT S
TV TL & D0y

QYRR EAT - T i

FAI [Effects on length-weight relationship for blue shark in the North Pacific Ocean] &\ 9
S R ACRERERITOE L, KE-RERRTEREHEETT O L CRb AR L 225 ik
T, SNEMEDY AR O TIE, L T ADIEETED RGN TN DT, AL
WSS T THEREATT, AMIINE T ATIRER TR SN 3 vFx ) FA
DIEE, (K7 X OEWERARE L, MR, SEEEPT, FHiRE D5 H EDERNDER-
(KRG~ % 15 2 T B ODE— AL E T VA AWTIIT L E L, TORR,
ekt 30 2 1 0 BTG, MEE L BICRI DR T, B AL 0 IO REHMIZE
CHEECRENTEN D EB0 D E LT, TOMmidML ) bRETRE S, Bl e
EASHILD E VD R (1994) DMERE L7 LACERECISIT 2 3 33 U 3 X DEEET IV
LB LE L, 20k 2 ICHHL CHRE-REBRA R SBRICOVT, BlifE, G
LTELTHEOE, i IRES TE-BED I B, MHHR0DE ->H) THIC
B8 U BTSSR E 0, TR F— 2 RNICE X AR, F CRRTHEL 2D,
&L < ISR X > S RIIAEB L, REEZHER L 0D 2 E b BALNET, T,
THRNC R A EAITRE L © bEE A~ IR — BT DT, AU AREEZ{RS T
AEHEMEAEZ . TOET, EEEFEEN S TRVEY, b ETHRATTR, 4%S
BT — A AREREL, BIELWEEo Tk, RRERTH, BRRNIBET RS E
N LWHBN, Loz EERIhELL,

“NETCIC L EELBOBTHEO T LT — 3 MIE BT TEE LIS, &
FEDEAFEFIIFLED = & TR EE SERD T L, BRI F = o )
B2 TNRFERLBOTOE L, WEBOBIMEORKREZM &, TVEvT—
2 DTN & ThE < HEHITHEY R UE Uiz, BRITE CREMEEITY, 72A L5
WEFRE AL BOO, WL L2 LilZ Lz ETHo LSEREDRVERE
179 Z L BLOBTENE Uiz, HREHIROZRCERSHE TEICRAMEL L TLE> T
Tz LERAETHEE DI, RETEROBRBOLELR, LRELEL




VF 2T, BOFBEOL D T AT TEROBELEITORLTNE LR, T
TG IRERIEDT, HILWTATT7ERTHE LOIE] LMD AVDT A Y TA
MEE LT > TVE Lz, PRI E L ZRN %<, SRR THLEY
AbEd L, BEELEKITON, KRS RERSOH, HEOFETILHAA, WA
WARGERT 5 Z ERHRE L, ZHUTEBRIKEGEEIZUITORE & LT O T,
IATTC <° NOAA OFFEE S &%, HEITISC (EAFE~ 7 nEERRSEEESR) D
I%Q%Lkwféﬁﬁﬁﬁﬁ®m&é_owf EloRFRE L CGEmmz ot 5T
T, L UEEHIEIREBIC st L LCEHEE2 95 2 L RHBE ST AR T L,

DY AFBETDRES A b

» Using pelagic fish movement data to estimate, predict and model CPUE

* Essential pelagic habitat of juvenile blue shark (Prionace glauca) in the North Atlantic

+ Evaluating post-release survivorship in the Southern California recreational thresher shark fishery

* Incorporating changing in target species in the stock assessment model: an illustration of
alternative models applied to the blue shark (Prionace glauca) in the South Atlantic Ocean

* Correlation of hook-time with post-release mortality and fish induced stress response in sandbar
(Carcharhinus plumbeus) and dusky (Carcharbinus obscurus) sharks

* Assessing post-release survival of purse seine captured silky sharks, Carcharhinus falciformis

* Selective release of fish bycatch from purse seine gear: is it possible?

» Foraging ecology of silky shark, Carcharhinus falcicormis, in the eastern tropical Pacific Ocean

+ Effects on length-weight relationship for blue shark in the North Pacific Ocean

CHDLDOREEREBIZUTOU = 7Y A MG I TOET, ERAHIUTEIETSR
STIZEVY,
http://www.tunaconference.org/PDFfiles/64thMeeting/64th-Tuna-Conference-Proceedings. pdf
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BB © R L U7e, BIARAARARIRIL, R X IV AH, AV REE v
PR, AR ET T LT, IR IV AR, IEWEE LB, i
WATICHESNT %, HIE=AE T, SViigs bbb, EEdo A oq NEBEETE o
JREN TS, FHED SREF ISR X - A A3 ERRORRR T, ke %+
RATE=ZATROER W H, NUOWARABLMR TE I, AVrPFAEEY
AR, HOEE LD, EIIEE U CREICESI LTV, ISR T, SVvEigE D
b, FEREFRZDIELE, WEITT T A NEEESHE TR S THS, ©
AFIBERIZEVEE DD, WS U TRERIESI LTS, Z< O A FH T
SAFAT, WEIET S A v REBEESRTFENLARS, LvL, hET A TR, Wik
BRT, iEidmF A A Fe K< ELBER T TR S QO 5,

WHMAOSAIL, k& & HITRTENERT 2 DIz e b~ T, RilfBIZEL 720, th




FRZREIERET 5 X 912720, BB FP AR RN A2 B, RETRF A INVT
Ty VAR, ABZFHERA, FTAATBYFRRE, %< O AFTROLNDEOBEEE, $iv )
B EEOREL. WA~DEEThHLEEZLND, —H, ER INDZE = el e
IR BB IREE, R WEATE. RO, BEESTEIL. O b OB
B ENRLHT L ~DEGTH D, Flo, TATF R DT YA AH=2 T AP A EOY
XTI, T FURICES LT, M K A EE AT LICR R W& e g
Ao TN D,

WL, AR AMEOZRHUICHEIS LT, Z O 72 ZMER R b, DL
LB AT A BT, BREROIFRRR & o T D,
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Morphology, structure and formation of the serrated margin in shark teeth

ORISR - R - THIGIR - 110 AT
(SCHRRNTREE KDL « PR RPN < SRR - * RAER A -
> AT KRR )

Ul Z St & T S BT 1 iﬁ*ﬁ@]%@@ﬂﬁ%ﬁ_ LT, BEHHBL TWAEEOO
DTH D, WENRLCROB MR, FI ISP ARAARE, AR, A4 b AER)
B LS SRR A FF O3 E ORIV ETRIZ & A LM TR, BRI D
HEBV THRMITR 2 & DRI A DT OWT, FORRe. NEES. aBficE LT
WE LT, WARMDY A2, EE%IE%%O@&”E’%%H:E%FF“D@#%% Z D
BHOWIE | I HIZENETNOBE L LA DRI AT 5 7= 912 A TEEOMEH B0 - 72,
BAZORELE LT, IR S TS A # ?*f}l (Galeocerdo cuvier) & HRER
THIE SRR Va2 (Carcharodon carcharias) O, {LAFELE LTT 2 ) HA%
E, /=R a7 7Nt —a F@En658 0071 ZF W 2 (Galeocerdo latindes)
& PO FRBEO DE LN AR a W X (Carcharodon carcharias) DWWV F %
M i, 2o OFRBIOMBBIEARZVER LSS 2 luisiat L, $70. A ZFH R
RR Y A DT ROk EARGIERLL, TEROBELZ DV VCRIZER LT,

ALET M ATRTVFTTT 40— (CMR) RRAFEMEE (POM) 1= L DBIE41T -
ToRER, ATV 2 FEO T A ORICHE R OMGEDE  WBIER SN, EERFE% 6o
A ZFHATIIIENR TS A0 A PO THRSNDDIH L, BHEEFEE bRk
A ISR D TP Ao U7 i & R NE AR AL TV, & ORI LG
BEERTH D, T AFDER LU= T R AL D RFE SN HSE Th 5 ATRetE 2R84 5,
IO DHGEDENWERARD 10T A u A ek A fSaE o £ T4 EAME
TERMEE (SEM) CEBIERLIZN, 2O A OB THEIIR N2 hot, FOEHIO
HEDIENL, WOMRERO VL O THLIGBFENEFLTE LY L EERIFEDH N
VBT SN G- B2 b, ot Aud REERTARSEROETHD
WIE OIEHRHR CHEREORHER & O L 2R L, SEEASY A ORMICE UCaRIZ S %
HlzbT B LND,

PRI O TEFGRTE & A R4 5 729012 HE et U7 RO FEHEA 2355 U 57 16
WAERR LT, = ?ft% R DICRIT =T A NVIFERE DOE S 2 EZ TR ENA DT
IR BEORBIZD > TRILE S TS LICKVERENA Z ERH LN E 2o,
S BIZHIHIRN Z L2, OBAGEIRIZ RO Tl %ET 2 13T O S 3R = F 2
O A Rkt R OSEEET 2 BICEMIR AT 5 2 L MBS SN, — O FEA BRI G
IRKIES 5 Z LIZ KD AJE, ZORICHED EESND, WHBEEATEHFOME 22 Hivs Bk
2 CMRR°POM TR S, E72 SEMIZ L 5 ThTF A u A ROHICZERaAEIER Sz,
Z OHELHDYEE OFEREFRC X 0 ABRIZAR T2 00, SEEOMEED 7= DIC B2 D HVE
BIRFDMETH D,



VAR SN DIRENBEE D2 AR

Morphological variation of orbitostylic articulation in sharks

CHRRER ! - PRATEN? - i —52
(! ek AR BRI ERF SRR - 2 ACHEE R K ERMESE - AHE RS
OKenta Suda' , Keisuke Ogimoto® and Kazuhiro Nakaya®
(‘Research Institute of Applied Phycology, OKABE Co., Ltd; *Graduate School of Fisheries Science,
Hokkaido University ; *Hokkaido University)

AR NBEEN (orbitostylic articulation) & i, Y- AAOIERREHE & FEROBE H kO —>T,
ARFEPNEEIZ &> 2 IR AN & BRI NZSE & A RETT 5. Z 0B /79 A H,
FIWAH, VIV AH, JaXUHRAH, ELTHAFABICHERIN, BETIRY /
PRA LHEFHESIT AED—DOTHH EHFZ O TS (Nelson, 2006). L2> LHREN
BEf A & OV AFHEFHICEIERT D L, VA LBOFRTEODLORERNRH D Z &
B GO o7,

FHOIRENEEDORE XL, Y ) AR T AT AR E S o= —fRW72Y /9 AHETIE,
IR T A IREEIRFERIC BT 21T ERVS, 7 7P ARTIIE LLEL, REE
IFEERITE S TR\, Ei, AT ARO 1R, 72 H 2 AW A Centroselachus
crepidater TiE, IRENSENIREEKMEZ 8@ L, MERIEESm/NSHNT5. &
A ARC G IRENSGE I T ARE IR 2 Bl 2 0%,  IREEIRMERE O sMAIDS N s
RE S BUOFFRREREL 2T 5.

IRFEABIEI O H Y, / aX ) FAREROEZETOY ¥4 FHIE, HRORBENLY
Hi o> CERDFAICBEEI L Tna. Ll ax U AL, IRENEEEIER T
e <, BEEOERIENIE VTN S,

IREANBEER O A O TEH, EFRICET A AR E ) ax ) AR, thoy
P AHAEHE AR TELLLTBRERRELR - TWA, L LIEEOY A O R FHIZET
L, ZO2HRDBRBENEZRTHDEZ L ERL TS (eg Shirai, 1996; Vélez-Zuazo and
Agnarsson, 2010; Naylor et al,, 2012). RO TR T, WEHIY /AR, &
FAYF AR L S otz THRIE: ) Y 7 P AHEITRRS 7 L— RZBN TS, fEoTHh
AP RAFLE J aX VP ARNT, BHRANCIIEWIOERED, FNFNE L B -2
B D EE b > T 5.

IREANBR O ZERMEICRNT, TORMN, BREMERICBIL T, RIZITHRMEIAZER
IBRZDONBRCTH D . SHITBEEOBEOBHi 0B & 72 V2 AT ¢ PITk»- T,
ZOMERRRO T AHBEE D Z EEHIF LW
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Morphological Diversity of Spiracular Organs in Elasmobranch Fishes

OFE E'-EA - AERS - AL
(' £5 B - 2 bRl
“Minoru Toda', Kei Miyamoto', Senzo Uchida' and Kazuhiro Nakaya >
('Okinawa Churashima Research Center, “Hokkaido Univ.)

PR 24 FE8 B 18 B 21 B)DE/KILOFHEZIT o145 HR, T OPNERIC SRR TZHEN
WA SNz, 2B, IO OBERBEN WD, UTOL S iclzE s H— L.
TERTOREKFLIC B 25588 B ORHE MEKTLERE ), IR B LRI ORI O35 ]
% [EAS D), PEEEmICEN T3 R% MEKNO], FOMAMNO LEANDZERSEG
% EKE |, MEAED S ANRIEEIC AN O BE LY EAKEE L Lk

A L2 CORMESRARICE KIS ESHRE S, FRHIIUTO 3B KR Sh
7.

1) A A2 b2 THER] (APaFRAEA VT AR ST, v aiaTr¥ 1),
2) BASAE B L, EAKEERR (BARENHIE L) [BEER]) (/B b
YHEFA IR0z, ATFFABT KT TSHR, Y IFRATTITVI)FA &
NeHFR, JaXVPFRB ) aX VPR, FUOIFRBFAT L IIFA RTF TR,
RXIFABAHZ TR INF R THFR), 3) EANOEZ L BIEKESE2ETE (S
B (RaFABRaYR, TUUIFRABLAE, AV RBFIHFA b gy
Ao aPR R TFR A FFHR) OIBUISITONE. SHIZ2) OBASRIHK
BFOBRBIZ LY 3FNZHR S hiz.

EKILERE OIEHER) 2RI IS & A PIIA S TE DT, RAMRIFEALET
H5.




b7 F AT B MR IR D4 4R
Classification of retinal ganglion cells in Scyliorhinus torazame
ANEER « ILAEZ (% KFR)
Kaori Muguruma * Naoyuki Yamamoto (Grad Sch Bioagr Sci, Nagoya Univ.)

MEREAR AL FIHIAE (GC; retinal ganglion cell) (IR O PR HIFIAE NIZTF
L, ENTOABRIK-RESRL2EE EHRE2FERT ) 280 TR
~NEDME—DOH MR TH S (K1), FHEEBMWIOGCIZIX, T2 HHEREERD
FESCHREEICL > T, HEBHIZRLRABHOY 774 7OEFEERTHR SN
TWa, HREPEICEV T Stell and Witkovsky (1973) (2 & - THIK Ak 2
BOMBTEBICESE, 35470 GCRFER, BRirl, hRIA)SHE S
nTHa., Lrl, ZOFIMOBFHEEH TRERSINLTHDE LD XY 0 Rwn
TEML, AOYEEED GCILIIRTBHOV T X A TRFEETIAREERS L.
FZCAMETCEINETTIIRRERICETAIMERFZ LA LR, HBHE
BENTOWONBES 2 b T Y A Scyliorhinus torazame % VT GC DFEHRIZ
DWW TCHREZIT-T-.

ML U TBEKERE L VBEL W W h IR SR Lo, B
RIS b L—Y—#E (BDA3000) ZiEA L, —EHARIAD L1k T
BIEZITRo7c. fH LUZRERE 0 IO MBEAZERL, GCHIZERYIA
iz b L—Y—8HE % ABC-DAB %2 FIVWCHRIL L, GC OHIBESCHALR
THE DM EEER LT

FORER, HREOY A AR EBROSHERND, 5 ¥4 7D GC MR
BENTE. FhLOMBAERPBIREEOMNET 3 EEZRET 27012, B
ETTHATEFBIL, BEEZHEESLUTEMLZMERMHIZ o v b LTz,
FORFECHEABREE-RETCT o—X c@ L, BEIR-%BIZY
VAREy FERAWTEI30um O 2ER L. BENOEE2RET S
- Oxt e & LT Nissl e 29772 o 7%,

GC OIIBIRIETOFME & 4] D
F i) 5 Ml bR 22 o len el
RIS 5 8% bl LIRS R, IR “’a’!l* i
BRI B0 5 KD GC FF B e s
5OHI=IC ~ GC D v o =\ R Y
WnmEor o k|| 00 Lon e
opREROMET 2 RY [ T g
ORBFHFCONTRET W || B8 1 2
; NS/ N § i :
® 1 @ 0im pumios ll 2
AN e ¥ it
= AT g0

LN Y

L ERE

. . _I:;--"..'GiCL TR

X 1 HFHEEM OREIEOREE (Somiya, 1988 SZ).
A7 <7 Y HIBE; B, RIBHIKG; C, 8K, G, REIE
fgmﬁw@; H, KFEHI; M, 3 = 5 —HIR; R, 1§

i~
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Phyletic relationship of spiracular organs in elasmobranch fishes

FH #!'.9%4k £!' -HWER=!- ha—%?
(£5 Bt - 2depERE)
Minoru Toda', “Kei Miyamoto', Senzo Uchida' and Kazuhiro Nakaya 2
(‘Okinawa Churashima Research Center, “Hokkaido Univ.)

HRANIHNC R O DWEKFLERE O EARRY) THER) 588 3 B XBIsh,
SOICHERL TAZ AT BEAT) ICHAT ] D3 FA FITHBI S5 FTREMEAVR
mEhic (FEDL, 2012 FE AARRFPSFESOFERR). JOMBEZ), AETIX
PR FLES B TR D FRHEBEARIT DU TR L 7. Hfiieliiil 17 % 20 J& 23 ROMKILERE O
BeL, AREMOKIER R0 FREATRER (Heinicke etal, 2009) #HBA LI L Z 5, R
IXELFD X S5 Thote.

« [BERLA 5 A 7| 134 Hi[X Batoidea2 L > / # 2 B Squalimorphii 3 F&IZ 4 5
T2 DD, HiE OEKABRENETIIESE ISR SRV EENED b
- THER.B & A 7] IXEWNCERKE SN 3T ) P ARAAT V7 P A Nebrius
ferrugineus & b T 7R~ T 7Y R Stegostoma fasciatum \ZH BTz
« TR C # A 7] 1 3% A XY A B Lamniformes 3 FE3S L OSR#HANIC KX < /=4 7
FHABT N7 755 A Heptranchias perlo \ZF3 HXUT-H DD, % OBEKFLBEREBIZIT
HIE I3 DALV B2 (AR BT,
- TBAA ) 13 A YT AF} Carcharhinidae 5 FEIZA L= b DD, RFBHIET 51 & FH
A Galeocerdo cuvier 13 T§EH!] Thoiz.
- TEERY) 1 33R 2 ARk Y A Heterodontus japonicus, 77 2#4 2% Orectolobus
Japonicus 3 X ORFHANC K& BTz A P14 A B Carcharhiniformes D A 2% AF}1 &
FH A G cuvier, RFH A Fl Triakidae 2 #f, b TV AFLF X 19 2 Cephaloscyllium umbratile,
ZA T F AR a U R Proscyllium venustum W3 HHUT-.

LD X 51T, BKILZRE OFRBILEGOSEREE RS 28t db - 7= b oo, fi
628 <R bz, B CIIFTIREE N D220 e, 58 & HIz% < OIFRZINE L.,
AR E OBy | BEEERRFERRAER R SIC LB Lz,




Pentanchus J& D3NN E
Taxonomic status of the Genus Pentanchus (Carcharhiniformes: Scyliorhinidae)

ONIPVERL ! - fhs—E? - KR (ACKRBUKEE - 2AEK)

CJunro Kawauchi, Kazuhiro Nakaya and Mamoru Yabe

B ABTEE 2 BOEHEEZ bON, h7FF X BAELE A P uW A HO Pentanchus
profundicolus Smith & Radclife, 1912 DA 1 D ER &0, £, TV I/ FRABDOA
A7 2P W A Nebrius ferrugineus (Lesson, 1830) X565 2 g% X ARG HER =N T
V5. Pentanchus profundicolus VISR ALE LAREER E 03 720> 7275, Nakaya and Séret (2000) 3
BMOLEAR EIRZH#ERS L, F T 5 X Apristurus macrorhynchus (Tanaka, 1909) 125 H3R
192 D2 REROEPRIGE DR R 72 5 Z & 28 LTz, ABFFIL P, profundicolus & -
TA~Z P ABIOWREIIERIT 5 Y 2 0% 2 U~F 3 A dpristurus macrostomus Meng, Chu,
& Li, 1985 ZIHESH Ll U, Pentanchus BOAMEEBH M5 Z & 2 BEIIAT
biviz. ZOFER, P profundicolus (TEHEB BRI ER, TEWFRIBRDY A X TTH~T
PFAEHHNEN, VavFau~FPRELL—BLE Fhti~FFALVarFa
TANT W A DEPRZFEDTARITERITE H, P profundicolus & DiFRITEEITEZ 22 &
DHLEMNI o7 EBIT, B 1 HWhEOH TSN O 2T OIRETHIRHE T P. profundicolus
1Y 2 UFauATHR LD TLL L, P profundicolus 13V = 7 ¥ 2 J~FH A L
RIFEDOTTREMIS RB STz, % ZC P, profundicolus DREZIEROIBHH | HHENXLET S
REEFCE %R S mOEFRMEZRE L2 24, IBIASHHI S TEY, KUY
xR DEE DN 2D > T DD CX et o7z, 72 P profundicolus DBNIEADIA]
BROEFOHITEEREN 2N EBMEE &N, I HITHBGE LT~
FYRADOF 1 HiEE R BEROBENH D Z L, BLOFAT D7 FAOE 2 HiExE X
 ERDFIZITIBEET 2 22V MER bR SN QU D 723, P profundicolus DiBEA & #K
BEROROATER L EimOT 7. LD Z 06 P profundicolus 13X 2T F% 2 7 ~5
PR L R CEEORBERORWFE TH S LW Uiz, ABIEOFER P profundicolus
EV 2 UF 2 AT AIFMBEABRICH Y, EEmA B 4 RS 23 SeBUEDIR
FUZ X0 Y 2 9% 2 U~T W R P profundicolus DFiB RN L7025, Ll
“profundicolus” 1Y FTREAIZ ISV THREMB 72400 C, EEREWIMABHIE 4 gk 132

(2% U profindicolus (X iks4 & 7% LTd3o T Pentanchus J&ILEMME 2 FHIE I,
~T Y X Apristurus DR VD OHNEY TH 5 &ffamfiT 7z,




ALPEREPEPED B 7 AY X @ E. lucifer FEREO SFE IS

Taxonomy of Efmopterus lucifer species complex in the Northwest Pacific

ONEEE A" - 72 - SR ¢ AERBIRRE - 2 EK)
©Kimika Kato', Kazuhiro Nakaya® and Mamoru Yabe'
('Grad. Sch. Fish. Sci., Hokkaido Univ., “Hokkaido Univ.)

75 AP AFT T 2 A & Etmopterus IXEOARIT L 0 3 SORRHIKAIE N, “E
lucifer group” VIR OMENF % L LERIK TH 5 = & TRHEAHT B, AR 33R/E
11 ARHEPM O T Y, BATHEE S HWEMAACTEN DI S FESHRE S TS, &
FEREOSBUIRTEITIREL L TR Y, #1213 Shaaf-Da-Silva and Ebert (2006) 1%, @2 EE
26 Dl SN FEDOHIIIFEFEFHONFETH A I HLEL L TRRFEESINZ L ONE £
TWDRFEMEDRRD TRWZ L 2R LT\ 5, # 2 ORI, B S84
SNTARBREE 8 - il L, SREOEENREEN LT 2 AME LT T
iz, AWFGCORER, RNk bR Y 727 VT E brachywrus, 7 b2 77 V5 E
splendidus, | RFCHEFAE (AA - BIBPE) BILOR2 REERED S FAMRE L7=0, SEITLLT
D 2 KIREFRIZ DV THREN 5.

1. 77 ZH A JEORREFE Emopterus sp. 1

AT HA - BB HEE Sh, 184 17 BEOBIIHIH L 0 HETEED 70
v, 552 Wil INg kg -5 BARIET RITAET 570 EOREN S, Tk T HALE
TE lucifer L SNTERET7V 7T ERIESNZ. L L, AREOYIEARE LRI
b &) H#h 5, Shaaf-Da-Silva and Ebert (2006) 12 & » CRedk Sz E lucifer D5
A TEADZ N (WHEIIEEIEE X0 Iictbng) SER2 5. 2 Thisib 8w,
WEkE 7 Bt OBIR, YRR OORE 72 & TRl U7z E. burgessi.E. sculptus 1 X T
E. pycnolepis DJFFCHEE HIR U TR, SHCOIRER 72 & OIFE T E. pycnolepis & 13
BRICFERR STz, LDy, E burgessi 38 L ONE. sculptus 21X FNENET OERIIA SN
HOOHMEZTRAS DITIIFRIPZ LV, 612, ZThvh 3 ORI TSR cot
BAS SV TUVRNWe D, T o 3FEOEIMEGMGET 20BN H 5. LIzhd»> T, AHFIET
VIR 2 B RN RFIERE Etmopterus sp. & L7203, AARTHER E. ucifer & SN T& 727
U VT NE. burgessi £T2VIE. sculptus DUNT VD, HAVNIFN S S IXRR ARICHET
& D AIREMED R ST
2. 715 AY A BORFEFE Etmopterus sp. 2

AR IR EUFIL HELEE S, JEkE EHRARIIH O L 0 BRSO FRRY, 32
g INERE 7 BODERSS LSBT 5, WRIIERNE & A Cfctibinien 7z & okF
{#C Shaaf-Da-Silva and Ebert (2006) 23iC#L L7~ E. lucifer \Zic b LT 5. LavL,
Shaaf-Da-Silva and Ebert (2006) |IMRTREMH OBEOIRE 24P E & Lizb 00, KXo
AFIZREERN L L TR W, AR & O E BB AT 5 Z L N TE RV, Lo TANIE
TIIAREE E. lucifer LIRIES 5 2 L30T, WERIIKIRIERE Emopterus sp.2 & H78 L
e.
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Parasitic copepods recently found on Japanese elasmobranchs

RV R B X7 R A A R 0T 588
Kazuya Nagasawa
(Graduate School of Biosphere Science, Hiroshima University)

THE L 2000 45 12 B IZBESIZAS RO AZ W TT | AR IR O
F A ST A LIRS N A AE M DWW T ST BB E T 572, FDRDT,
1922~2000 4EDORENC 36 FEDF AWM AT AL SR, BB 70 ) (k<
KERITN—TThHDHIEER .

ORI, AREETO 124E/] (2001 ~20124F8) (2 B ARPER AR S FTFRS AL
HATIENL 4 B 14 18 25 FECd5. iz 7 8 11 105 B ANS e S, HAEO
AN ETIZ 47 FROFFAEM AT VB RSN -2 8D,

AT, AN AP AR RT AR E R AT EINAT VK 1~2) D3
RO RO E b RS,

L. AH e AW AV T3 Dinemoleus indeprensus [ 2. Prosaetes rhinodontis (5% : ¥
OMERER G5i) . A — /L ORATIE mm. Rx Y R) oMk (Fm). A0
— /LT 1 mm.
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Sharks and humans: stories about their evolving genomes

OTHE WRE BYUFIERTRAE - BARERAMIA % — (CDB))
OShigehiro Kuraku (Center for Developmental Biology, RIKEN)

Y AL LD LT 2MEMIEIL, BR2FHEM ORI E LTI TR, HHE
DREIRERD T2 D DOFFRNZBNT & L ICEERMBEE HH TN D, ZHETHIE. 5F%
Mo, EERAET, L TH ) MERFEOSIEN L, HOERE B0 FOSM &
Z DI HOWTDIFZRIZ B - TE 72, BIE TR AR, £ LTH / AZER LTEEA.
AR hORIEL ORBITR A, b MPREREZED TR UEETHE L, bl
BTAMFTmbhY, £ U T RMICEKONTZNERITT 2 2 L RTREL o TS, Y

NS ETHRN, ARETIL, b M AMETOBURICERS LT, #EAHEOBRKET -
7 DRFFROIRRERNT S & L biz, BEOMERREE LT, b M ER KL -
To A3 A 72 ¥ O FRAA R HEEM OMEEE L QO A BIETFRICHOWTHET 2, 7 A0
Ric THALLE) 2L T e o LE] Eidads, —EOMZEA@E L TEBRIZIZZH
WY W EEZ TN,
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Fay R 7RIO=A 7 a4T 54 hDNAv—H—ZRWie A k- KNP IS
% 3% U YA OBGTERE
Genetic population structure of blue sharks in the Indo-Pacific Ocean using mitochondrial and
microsatellite DNA markers

O M 3kE1- - R)INIERES (EIEKA)
“Mioko Taguchi and Kotaro Yokawa (NRIFSF)

3% R A (Prionace glauca) IERFEOE D HIRFHIA HIL L, <A Z AR
o3 LHEIRIT Lo Tl R S5, ALKFEEEC I DAREOEIEHEIL, £ Do3Af/ S
B SOHE - REEE R E ORI D, BT SRR DERE LTREESNTWD
. FORGHEREEILIZE A VMR TORY, AT, FACRERIZBIT 23
S% ) PR DWEHSHE L 7 OERNREE A HREET 5 2 & 2 BN E LT, AL 2 1
W W 2 V. BRED 2 ME. do K OTACERETEES 1 HE, BHR 2 Y, A > RIFERGHT 1
SO 10 D B E LN S8 kD LR VP ADI ba R T (mtDNA) 5
R u—Ahb (cyth) R EU~A 2 a7 T4 h DNA (msDNA) 12 @A
N ENE ARSI 2 FE ki L 72,

MtDNA ST Tl 64 FEREEDO AT 1 & A THRHER SN, ZhbDnTad A 7O
AR CIA < A STV, BEAER T L ONTad A TR L ESREITEN
Z9,0.74-0.89 L 0002 Th-oTr, £, X7 UA A Fst EiZWTFROBAERRIC b AR
PR L A e LA o Toy — 5 C. AMOVA IIFIAL AR 3617 289\ it{mi oy
(A e L7728, b K& VB LR HUACTEE & 2 O DHHR ORISR BT,

msDNA STz 381 BAEALERA = & D7 U ViR & B~ T miE G T h e
7498 L 070073 Tholr, £, WFNOEAERICBNTH/N—TF 1 =T A L7
SN B DA SRR BTz, 7 a7 T A Structure 35 UV AMOVA (31 &
K ACEPE T30 B 3 U x ) YA OBIGRIEMEEO K INE R’ LT,

B 0okE ok AFEOEIE RN O TAR S B B AL AR ORARHI L 2 SR
SR - KPR BT B AR L B RE Z e Uiz, AL LBz oAR /S
B e T AR AT, AR 31T A ARG 0O K & HERIUC BT S
WM KRS AR U LR ORIz & OBt S h T g, ¥ U
2 LT AR OKEEROFEME A E X 5 &, ARG RO A B =X LI Lo T
B S N205E LIRY, £/, mDNA & msDNA /57 O CBER S h o RN &
OENT, MEREDSHF — L DENC L Db EEZ B, A A& LIzl THEn
£V R IR BT AARRO BEHENRSE 2590 T\ 5 LR Sz, 40O mtDNA
SSHFCREIEE SN GRS B R 5 2 1 Th A S EHOER 2R LTS
720 AR HEEAAIARATIZ I Y Mo TIETH D,



A 2 FY A Rl FREAR R R OWEKTTED
Swimming behavior of the tiger shark which had lost the upper lobe of the caudal fin

OfRZA!Y, T Gt Y, S
( FRKF KRGS - 2 N A KT A WG R TEAT)
“'tsumi Nakamura, “Carl G Meyer and 'Katsufumi Sato(* Atmosphere and Ocean Research
Institute, University of Tokyo, “Hawaii Institute of Marine Biology, Hawaii University)

2L OV AHORIEL FEPE WO L MIEIHOEEZ LT\ D, ZOFTRE LI
., EAIRST-RICATET 2 1 & & I ERZXONRAET L EbI TS, — i
BN, AFIREA R 72 oD, (REBEE K L 0 K& IkERIT W EILATLE D
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Studies on movement and migration of elasmobranchs in the coastal area of Kyushu and Okinawa
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Biological aspects of hammerhead sharks in Ariake Bay
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The appearance of longheaded eagle ray Aetobatus flagellum
in the inner area of Yatsusiro sea, Japan
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Behavioral change by sound and vibration of whale shark (Rhincodon typus).
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Physiological researches in cartilaginous fish: From renal function to feeding control
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Body-fluid regulation of developing embryos in oviparous cartilaginous fishes
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How does bull shark, Carcharhinus leucas, adapt to freshwater environment?
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Embryonic development of zebra shark, Stegostoma fasciatum
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Observation on fetus of Manta alfred; using ultrasonic image.
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Histological observation of the ovary in bull shark, Carcharhinus leucas
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PRELA 7 7 L CEE L. WIRAEEO®%IC, JIEAER L Y il 27 712X v Yl
DIRY . EIEC L OB, XT T 0 a8, Y, H - E Yk LG IRME s 21T
27,

RHLELELIL, epigonal organ DHIEV R D ICHHEIT ~E Y UV OREE TRIR ST,
FRELODRE A D . SED K ORGE - OUIE Ofthi a2 NI O PR REHIE & #ES 9
77 & DSHSk T, BURHIEIE D INEREIT - ~HU8 0 FRMin TEDbNL T\ s, b
R L O IR ATGE LTV e, IO XS ORI D0
SRR L Oy BRI SN 8 0 1 (ZIFREROIR T OUS AR &
b5 M. KM OZEMMALER vz, SVERNERICIE, IR OO RN
% THEX OFSEHOINN R Sz, LUyt IS L ONSE B A O Bk
HTAE DI N FEIRIIMERET 5 = & SR - T, IRSEAMIONNE, #y IR
Y B . 7 OSMAN B BRI & RF OFEHING I IMAN 1 X2 B D B
I L TN, TR AU & AR, TEIHIRARE TR L v OGRS D b O L
WiXT-, B ORI RE ORI LR OB OIEEDTRD iz, O IEPEID
DE XIS ORI S, BEGE ORI OINEIL, IR & RIS & 23
U= dpiEsmeb B, IERICHRET AIILMT ., AEGR - CORRERARA SR T L TV DR
RS S N, B TIIOERIEAE 1 1 U < IR, FEL., INBICH b DS
ZEREE A R L O\ e, IR AN TR ISR & R V0 AT G MBI S e, TR
M. BRI AL & L CINBRPICIEE T 5 Z L ARl a T, T oMt
AR S (T 22 R VE U B L T D DI DWW TSR DAL N L, B
s R A TR OIPE & R L Cilam L72V



ALK IT 5 3 3% U P A OEIR &R

Abundance index for the blue shark in the north Pacific Ocean

OSZRAET- 2 « ANPEAER 2« 22AF8 (1 AKWFE « 2 EBKHE « 3 BEK - 72 7)
“Yuko Hiraoka'? + Kotaro Yokawa'? + Minoru Kanaiwa’('NRIFSF, *FRA, *Tokyo University of
Agriculture)

A F VY R Prionace glauca 13, EHROEGDHIRFT THE L, £ AITLMIC
Ko TEEEESN TN D, RO EERE TR, BEKKGREXNS I VX
UH AL, SHEOBETAENT SN AR LARWESITR S5, 2720, ZE
BETIIHIATHEA S < . AW DR b &bl ET Al s LT Tunb, —H,
PHAERERANIRAE DRI SN D K 912k Y . FIEEO £ < AR 25 Hhilihdg
EHEMEAIZ N T, FCAMETIRIE XN D FERINENY A OGRS Th, &
TR B OIERRISEA SND L 91T, IMEERE LTHARARA LTV
FZOIZhE, EYERE I L o CTRAE L IREE N ST 0LENH 5,

EREHEO B, EEROFRMINATH D, TO=0iE, BIRFHIIC L - T&
TRUIRAE & I EIRIC 5 2 BRI 2 M BN 8 5, EIRFHIE T, BEIROIREE A
Lo, BIREORFEEAERTNCRTERERES A 6D, BIRERHEOHE
Wi, BENONSILERET — 22V OREE LV, FCAH DLWV -T4E
SIS ANHERCREINENC R S E R IADE A 5 LicgiE s NE R -0, Eiof¥Es
—HZBHNGND, BOETIE, E<ATAMRELRTREL L, REMECRERE L
Vo TR S EORUTID > TRET 2 Z L BIRERITRO TV D, ZOjf
TGRS ET RIMICE 0 R L R ST 2 72 0RG s ED B OFHE S BV D T
ZOT—EMLEE SIA CPUE (BAES )& (899 8 1,000 A) 72 b iR 3.
F CARETHIESNABEOEIRATICIBNT, BRbEERA 7y hF—& & LTH
WHENTWS, L, AR BIAZEIZRIT S CPUE L, B FOIAIZ L D EFED
BT B S MER T A . 0 AFRIC L W IREOREER R A LN ST F— X OfF
WEHTH, FO7-8 CPUE #&EREfRE L THWAEE, HEHRBic k-~ TEn
HOFEEIY brE | BRBOFEEHOLEMHT 5 [CPUE OFEH(L) 2175 LWERD
Do 6L, MERNEREEIZBT DY AHOT —FZZiX, 1) 1993 FLIRHIFER DT —
LM, 2) KT LARWIEIZ OV THER, £V ) 2 ORI RN H S,

VIR Cix, KE, V¥, REREDFERF L & HIIERERCBT23 XY
P A OGN A . ISR OO & > TH D WCPFC (TR, < AHE
BE) ORAAD S EREEITH FETH D, AHE T, A\ — X FFAEORBER &
ZOMER AR L, AERFEECBIT 5 3 2% ) Y AR OHEE 7% (CPUE DR
{b) LSRRI OV TS,




NSRRI DY AR L D IEEMCE & TR OBILR
Relationship between the occurrence of shark depredation on fishing and oceanographic condition
around Hachijo Island

Okl W< A WHEILL KRR
(B RAGEHEEARIE R - 2 SO L MoK BER Gt o &7 — )\ DU -
3 BRI SHE)

Olkumi Sugiyama' , Yoshihiro Horii? , Hiroshi Ohizumi’(* Graduate School of Marine Science &
Technology, Course of Fishery Science, Tokai University, Hachijo Branch, Tokyo Metropolitan
Center for Agriculture, Forestry and Fisheries,
3School of Marine Science and Technology, Tokai University)

NS T, AT N7 hETA, WY AR EERR LT HINFIREDN
RESNATONTEY | BEVEOLEIREROEBBER O —o L iR>TD, —F7 T,
B Z 2 AJRIC KD REDRL MLT%Diﬁw@x%@%¢ﬁkb%ﬂ1wé
BRI OZ I ABOITINC L 52 TWDH Z ENTEND, LoT, A4
13\ LR BSOS O A B RMERAT OFE I & PR C, W ASEIC L DIREHE & %{ﬁ%
Al U WEBREE O BUR £ I U HEEBRET ) DUREREA TR 2 2 & 2 AN E LT

2005 4F 10 ~2011 4F 9 A OEipEIL, BUTHRE L x mpokEd Gt v & —/\OLH%
A T 1O 2 — 2] oI Lz, N\LEBMEOMEUE S 256% 14
A S OLEBIC M 725 KO i ARe 2 T AHRICAE T 25 E % TPl
Bl LU, XA TOHBRAEEFR L, 200545 10 A~2011 49 HickiT 2V AR
PEREATIL SR RBEAN 72 < 2 Au) (44 B o) RROVBSER|Z K - THE S Ivi- ¥ A% 360
MiEDEHRNEY & AVC, BNEHETfERS L O REHES L7

S BB TR SN DY AR, 7 1 N AU AR Carcharhinus falciformis, 777 7%
DAY A C. galapagensis, 2 =V C longimanus, F5 77 C. obscurus 72 £ OREAKMEY AT
$% < BT IS OFED S  AEEWEONER L 72> T D, INHOP AADHN
TTED S, T AZA R EOWERRAREEZ IR L TWD Z &bl
AR, BWAIMAER O 187 B, NRIBIORF 53 B Th ol £, K
W E D B 5 B oA & BNEMS B L BEE 22 & B2 sMlsRl ik
4.6%, Ij\ﬂﬁll’*t”@fl%iE 14% ThoTz, ZOX DT, BAIMARIORE, H A ORI
H% <720 RfHE ﬁlj‘?ﬁ-%ﬁlﬂjﬁﬁ"éiﬂ/\%)%@oto ZORf, 3T UARATEE
WNZA7HS b?iil A 38% &, ML TR bEN T, TNHDI Enb, ik
ERLHT HERO— & LT, BBISIMUBEAN 225 = & T SRR OKIE D =
K720, BAKRERDYA ﬁﬂ%ié ZEIZE T, PABOSTRENE R, HEDSIE
TAHLEZOLND, ZOLHIT, JLBRICKT 2 Y AT L HEEFERL LR
BEOTROBHRMED R ST,

e



7 7 J1(Chlamydoselachus anguineus)iZ 3313 % = ARk @G T4 AR(MHC)
7 7 A 1 BIGAF OFHE L (hFE & O RHfEsT

Characterization and phylogeny of the major histocompatibility complex class I genes in frilled shark

CHRRELY, Henbe?, MPEE?, PR RES, P CREA, 2 HEAE
FEE, AR

<HRY>

7 71 Chlamydoselachus anguineus 13, X s =3 NV 7 DNA ORFMNTE . W ARG
BAVEORIARE L2 A Th D Z L RWRBRE LT\ 5, SERE & T EA A
(major histocompatibility complex : MHC), U™ 1 /L2732 E DS % 2073 L. Sosi
TSP RS2 2 & X0 SIS OB B 25 T4 a— R4 4 7 MERTH Y |
WA IR T LA COTMHBMNAE T2, Y A SR THEREN 72 MHC 15T 011
DB ENTVWDD, T 7 W TREEFOIFENTRITH S, AT, T7 5O MHC 7
7 A BT ORI ZRE L, F0O7 2 BRGNS0 DREEIRNT. fiFE 25 D 7= 5y
TRIERT 72 D N A B s PR B O 2175 2 L 2 B E L,

<& 5>

2007 A I ELODJEHRIAE IS S 7= 7 0 oWl BRI LT mRNA 246 L7,
BERDY A MHC 2 7 A 1 (s FOEHARS) 5785 L= PCR 75 A ~—% T PCR
HEZATVN, ZOH, PCREEMIDY TV a—= 0 7 5T T, F15EEE % 5 —
EIZEDIRTEL, MHC 7 7 2 1 {6 7 ORE G D HHERBI 25T Ui-, Bt
FEAN D, ST V2 | 22 V03 25T 300bp 120V T, WTROBET
HIMEL 5 5 PCR 77 A v —&%at L, Wit S — 4 o — % O THERRIS 20 L7,
WAKBNZY 77 1— = o ZNETREE LTSRS & O LEBRIT S . i CREI+ 5

MHC 7 7 A T BT 2 RE Lz, EH SRS SWTT R BEFZ 81T 2
Hr L SEBEREGIANT 1) & BobTEML HR)IC & B ELAH A HEEIF %400 1= 45 T et 4
fiot, EHITKIR T —7 o L U ZITTHLN B HEERF] () — 1) #vb . 4& MIC
77X BB ARBRELZEH LU,

<FEFEEEL>

RIS —F 2 TN T 2998 AD Y — RS, Ffifiz 11 FEED MHC 27 5 2 1
B{nT (Chan 7 7 A I #{xf- (Chan-1~Chan-11)) MRESHE, ZHE Chan 7 T R
BEANETRTT X BRSNS Z E MATRE Chh o722 & . £z E5<
EERAT D25 MHC 7 5 2 1 53 Fidliibo - TO AT 2 BTV -Pho 7 3 sz
b L SRIFEN TV, Chan 7 T 2 1 BIF & BERIH A SIS %55 7245 T e
o, Chan 7 7 A T I&1A LIV AHHL 0 & VORI A0 3 2 RES IR S -, F
7z Chan 7 7 A T BInTiE, 3 2o0RM (FH1, ZH2BLURES) ICAMSh, %
1B LORME 2 WIRERE R L, BESIIENLDT T N IA—F B L, &b
SRR — 5 2 v TR B AT 2998 KD Y — N4 11 FEFEOD Chan 27 T 2 [ 5T
R, Fb U — RO BRI TRIREE 720 . 230 ) — R¥gT



mRNA ORKBBZIZIRMT S Z L h b, FREFICRBITE Y — FEEER LT, 20
B R R%HE 2 1B T D Chan 7 5 A 1 BIGFTIX 100 U — FULEBR/ONZZ &
Nh, TNSITHBAEREOEVEBLRTF THD LB b, FHUIRLT, F#H3 T
1150 V— RELFOZEBONT-Z & 235, T HIHEBHSEREDR BB T THL LEX
bz, LER-T, BiFEERWHC B A5E & O MR I H T 2l s 2 A 1T
BB LT, BEISAWECZ L RENLORE SN DR SR T THDH A
REMEDE 2 b,




T3 ) R TF W A Hydrolagus barbouri 04 SERHETRE OMfERE His
Morphological comparison of organs associated with reproduction between sexes
of Hydrolagus barbouri

CIRATEN !« M —22 % « R ' AERBRARE - 24LK)
“Keisuke Ogimoto', Mamoru Yabe', Kazuhiro Nakaya’('Graduate school of Fisheries Sciences,
Hokkaido Univ., “Hokkaido Univ.)

XY X B AJH Chimaeriformes 33 F} 6 J& 33 flinn o 77 HEERET, RO RS
GBI IR < T $ 5 (Nelson, 2006). A< B AJEOHEEMAIE, BEESEIZAIET2 1 O]
HHTIRSS (cephalic clasper), MERERTTICALE S 704 1 St OIEREATHEIRSS (prepelvic
tentaculum) ¥ X UNEIER 5 (TA0B T 2 /047 1 Xt DAZR2S (clasper) 7> 572 5 AEFEBHT A
b, FEMITITE MRS 55 (Didier, 1995). FiEod 3 AN AT S e
W& D EV D RHEIL, MOEBERMRIZITAR SN, BB SRCB O THER2 L OT
oo, LoL, ARAEEOSCOEFHBIRIGRED NESE A HERE o7 0 26T BIE2 7>
WAL L7200,

T ZTABIFE T, A HASHOMERER O A RE AR DL R A B S et 572, ¥
YYRART IRV RBIET D3 ) KRR R Hydrolagus barbouri % AV VT, AEE
iRas, IRIEATIEIRER TS KUV R OIMBIEE, B 2B KON R s c 20+ 2 =
EERAME Ule, ATFFETIIMELE LC, BB AT (HUMZ) ICFEShC
WD ) IRYF N XDEERDOIER 5 U, ME% 2 AR L, s 21T - 7.
ABRFEDRR, AFEO EFHEERREIZ I\ THERE T F 0ERA80 bive, Ol - 8
HHRARE (cephalic clasper cartilage) 73582, ME © = OB, ORE « BN A2
(levator angulioris anterior), 55 - F5AZSfS (levator mandibulalis 2) 36 k& UV — FRAEMH 5
0% = LRIE (elastic tendon) HSEEFSHEBEECE (52, M+ 81014855 30ER T
Ras & FINCEI & DAEAHRRICIT ST 5. 55 Ty XEIE RS CR el DR — 8522 L
B9, ALREDR V. ORE - IEIERTH R A (levator prepelvic tentaculalis) 234> 5,

M ZOBHERR. DfE - EHORTEROED Y, M ESETEIOEE, Ot - F—
- =X R (clasper muscle 1-3) 2355, M . T DORFAIZ. O - MR
BRI A TR (intermediate cartilage) 2SBIf L, £ D% 12522 2K (axial
cartilage)3s L UM B (B) 3BAHTI LC, RRBOBMIMERSD, M - fEEEHCRE
BImZIE, 1 EO/NE 2 RE0BEBET 572 . Fi, MW TS RS Rl 2 Bk
& RNZBICHERS S 7o 1 JAOMRE S, £ ORI, BIfimoREER L OSREHEE A D
BRI O, HERIKORIRERETIT 5 3 ADED 5 £ 2 BICHIFE Th 5 LW L
-



PRSI 331 2 B LAWK IR S — 4 > —  (GS junior) DEAH]

Introduction of bench-top Next Generation Sequencer (GS junior) in elasmobranch researches

OUSEA |, FAK %E%ﬁﬁ%ﬂw FA E L, R ARHEN, AR,
H%%%%Bﬂ%ﬁ@,ﬁﬁﬁé , BANAE! fHE B bR 8, K

%#ﬁ @W@%%@*%ﬁ37777~w% /LAY
zwﬁﬁ4@@%6§WD)

Taro Wdtanab(, M:dmlWﬂl\abﬂyasht Souichirou 11k'1be Wataru Takagl Keichi Ueda®, Yousuke
Matsumoto’, Rui Matsumoto?’, K1y0m: Murakumo®, Hironori Tanaka®, Kergo Kakumura', Kumi
Hasegawa', Ai Ito', Masaru Nakamura®, Susumu ilyodo
(' Atmosphere and Ocean Research Institute, The Umve:c.lly of Tokyo, *Okinawa Churaumi

Aquarium, *Aqua World Ibaraki Prefectural Oarai Aquarium, 1Okinawa Churashima Foundation)

(M BRI ERFIERT,

Hex 27/ Aﬁﬂﬂ@ﬁimmﬁ RA NG ) DR LTINS £ D1 TS
FEIRORBEEE S I 5N B 2010, (BB ORI AR TR OB O RR) 72
HrasER SCnd, ekl ﬁﬂu B | FRTHY —4 M EEVIAR, Bn RS
RN fifaR LN 28, MREEATRE Yo VDS R R 2 FEfE N L 7= it e — 7 9 —
1t TR F AR+ A Z ERWERE 2o T2, Tebb, YIDICRIEFT —&
—REVEY b, FOPTHMOBIGTERET 5, 20 ULY ) MERO & 5 7 KR
Ty MRE ST e 2 ORFIOIRITIEL, PUAREO B & 0 HIgE=R L /)
X AR CRIAE L 720 . A% E T T EEIETE L 105 2 IEREEN RV, ATEE
TN—TWNT, T—Z_XR— A% T 5 L HAHETH D,

KGUHERTIEAT OB A S L7z YA S — 2 > —GS Junior 1%, —EIT 15 T TEHH
@Lﬁ%ﬁﬁ%&tféoﬁﬁﬁ/~7/ﬁ*kbfi$ﬁﬁfﬁéﬂ\m0 H\HRLLED
BEVISIAZRETE B0, 7 MMERIES TORWIREROBE T 2 FE - BT 5
IEAE Th D, HE DRI AE U, A4 A Y a A OYKERRR ~ T 9 A DIRK
WCBT A A AR S WA S D T — R TR RN O DT T 7 e —F %
HKBTND (F1), ZIE CTORNFS, FRESEIC IS 2 FTEUSERIZ T ORADAR D

9 B AFEBRIERE CORBREOEY KL LT AT AT
HUEESND 2 BN 5T, Tieb ... 5 S _ ﬁ;”#.‘ )
» ThHITA) .

£, BB 15 HREORIE FOHT, 14 N

PR

T BB F OB FEEREE © EORRE RN
U 7 H A LPCR 2 EDEEMRIT ChZE
NRENADNENI ZEbbhoTEZ, T
FUTHICH S & T DMk CRBLT D8I DY
A N EERTE B1E030 Tl WMBRES,
B AT — | RE RIS, fHx OBFFET
EZATAEE L LA T ST &
HHNCY A RNT v TEH T L EEWRT D,
AENE, WEEERZE CoERBICBE L, AT

GSJunlor

ﬁ 2
P e W™ N
T R
(VIEIYR), RCEEEL Y

HETS T

. (k3Y )‘J

[ 1. GS Junior % fv 7= WHFSEIT O R FIATITE
DR & R BT




FERT = 2 OTERITEE O BARN255 % A b = S 22 CRA L0,
BEHRE ORI 35T 2 77 ¥ OBHE - 3 2 5 R,
Reproductive aspect of Dipturus sp. off Danzyo Islands, Nagasaki

CIRUREBR « ETEA - ILOET (RABIAED)
“Koujirou Hara, Keisuke Furumitsu and Atsuko Yamaguchi
(Graduate School of Fisheries Science and Environmental Studies, Nagasaki University)

[B#9) 2723 21 Dipturus spi3 77 281 # Rajidae 4> ¥ A BB L, HERELIH
DHARFENG, WREEEBRE, i, R M6, BT TR+ 2 0Rn 5
FLAHTHD. FIEBMIC L > TS, WEERE LTOERTHDR, AfED
RIS BE S 2 R0 RIS R 381 BB 28 (ail, 1955, 1978 : ALl - i
i, 1956) ZERNTIEE A MBI TE ST, BIECREMC BT 2 MBI ST,
T TAWIRTIY, BLBBALIERIR T 50 ¥ x A OAGHAO 2L LT, 5
VX TA DB, BIOWINCET AmRAEELZ E RN E LT,

(775 R KRR MR LI 1 > C 2009 45 4 H 2012 4F 10 742 A5 C HABEEJE0
MR CEREE ST o G5F 243 AR (i 128 {4, M 115 (8R) % v /-, Jedtisk
RIZ133—149m Tho7c. BEESHI-RERIAELEE S h, HIRRIcE T, At
WU L RR AT o7, RS, MECIIRRRBRECRIBE, KB, & OWMiEssoRgs:
KRR, MECIZS L IMEAR, IRRORERIEIC X - CHNT L7z, IR L= R &
BIEEAT T4, 10% BRI~ U DRI CRAE LTz, BRI OHEE O 7= HREEER = &
WA RS (GSD A5 Lz, & 50T, BEMER S 21240 O RBREp
# (MOD) L UIFBROHIWEL ZE I U,

[RER] TRE ST ¥ oA DR RFEIHE © 111—600mm, #Hf : 115—674mm T b,
R LRREROBIRIC OV CHERECTHERED R 5 Z(ANCOVA, P<0.001).  50%fkE4e
b IHE  50Imm, M : S75mm TH 72, B OREMEANT, HET 484 mm TL, MEE 571 mm
TL TH Y, HROKREFEAIL, HET 518mm TL, M 594 mm TL Tho 7=, &H O GSI
DENEIITMERE & I B REHE LA R SN2 > 72 (one-way ANOVA, p>0.05). F
12, BCEAMEDFH OB RIREIFP O I I3 B 7o A 2R B hs o 7= (one-way
ANOVA, p>0.05). Y TABRONI=RTOHICBNT, FENICIEE A+ 515
Uiz, LRS- 0 OUR3Eat 1—2 (P 1.88) T, %< OHE, IRMIELDTEN
VEFOHE L, BLEORERNS, o Rx 1L, b EbH o 7Irofbns 3—11
FUZDNT TEINEATR > TRY, FOEIMIMIZEINCRE S 25NN ot




RPEBRICIH 5= 2R X X A D4 & Bl

Distribution and trend in abundance of the porbeagle (Zamna nasus) in the southern hemisphere

OfIEET + AUIEARER - KkisE (kAR 2 —  ERKERIZIT)
Ovasuko Semba, Kotaro Yokawa, and Hiroaki Matsunaga
(National Research Institute of Far Seas Fisheries, Fisheries Research Agency)

[(355] AMosilc BT pHEE. %L A E BRI A ER - (RETD
R CEEAERETH D, LOLARNRE, BECBOTRESNIECEN TR, €
OHFEREET « 5532 — BT D BRI ThH D T L BFE,

=3 %R 2 W A (Lamna nasus) ACKIEEER L OREERICIA < T HE KDY A TH
% ACKTEPEC AT 2518 & T BN H 0 | HFCAERROM LA EHIER SN TE
P BEEORC LAUT, AEKPERED =3 R R P A TIRRENRS | SNERCOREIT
INENEEZLNTWA, —FHT, M¥EKICRT =1 X3 P AT E AL B
R S Ve I AU e S p Rt i OrA/a g -3 A el AAV SRR 4 Y
TV \tﬁl/\o

HAD BRI E < BRI P — T OBIEHA & o & —(JAMARC) D35 L 7=
DT —F A LR, ARIRIATRE, A o NEFRTHGE, SO
WOBENIT 5 = EBHA BN T, Fin. SEIRDY A K &R KIR OBk & 7
NPEEER R VT SRR TR © . B OIS A e < B &0 mile
BV AF(ES 5 AIHEMEAS RIS SN, FEEERICIV T, AREOIEIRMER ORI HITA—
ARS YT » =a—TP—F o NOWFICED LTWER, AU TA R, ¥
A U IN 2 TR 6-7 F BRI C% < OSTDHER STz, LEORER LBEED
R AAETD L. FREERICIN T, AR AT~ KRG PR R O AN it L
TIEL M Ly R L0 il B (bd 5 & B2 bivd,

— RS RS FREERCIE < BB ST D AARDIT X MBIRZEDIRIET — 7 (1994
~mn¢ﬁﬂmwmcﬁ@k¥#f%ﬁLtﬁb@%ﬁ@?~5@%quwﬁ%%&K\
$@@GUHN%%%kD\%L<ﬁMMMn%kD®ﬁ%%ﬁ%@@ML\%E@ﬁ
ﬁ%k%%ﬁbto%ﬁ@%%\%ﬂ%ﬂ@?—5tykﬂﬁwf\ﬁ%%ﬁ¢ﬁ%§ﬁ
ISR AR bz b o Tz,

BREERD = L% R I H A DIRF R ST BB 5 & UREEAH ORI HITI,
e Mg B LR LT IR O/ AN IS B IR T — 4 & VN BEIRGT
51T ) BRI 5, FOFhD & LT, ERKEEFMZER T, HRHhE < HREE
Eé@amnm%m1@¥ﬁm:v*fiff@%ﬁﬂ%%imbfw<%ﬁf%éo




BRAITE CHEE L7 R 77 AD PCBs & DDT ORI
Bioaccumulation of PCBs and DDT inSharpnose sevengill shark (Heptranchias perlo) in Suruga bay,
Japan

CERAL UL K- HY % GUERUEE)
© Akio Matake', Taku Horie? and Sho Tanaka®
('Graduate School of Marine Science and Technology, Tokai University.,” School of Marine Science
and Technology, Tokai University.)

HJ:PCBs & DDTs i3, BREEHIT L S5 & RIS LA Wi S U B PESMEA A
SN OWHEThH D TREMEY IR 2 AR R LA O BRI 5 26
T2 AR IRV DU A BT 2 K77 59 R Heptranchias pelro (23} %
PCBs & DDTs OFERFIEIZHOWTH SN T A2 L AL LT

JTEERENT 2007 459 H 255 2011 48 12 HICIRINTE CHAE U7 M 54 {BIR & HE 3 AR O
&2 EIROBEA U 7= BHELIRZ F N2 SRBHN DB & ~F A2 TR & S 4 L7- 5N
> PCBs & DDTs LIS IEIZHECTT AN U SR TR L VR 7 a~ k75 745073k
(GC-ECDNZ T3t L 72 AYEIZIRV T DDT I XEEAYIZ DDE & 72 572, DDE & DDT O4
#% DDTs & L7~

T ERARII 278-1230mm T & - 72 IR OISE S 1T 26.8 - 74.3% T d> - 7= TSN
DOHFHEE Y72 1) O PCBs JREEILMET 0.053-12 1 g/g MET 0.037-18 1 g/g T 1) DDTs s
FIRET 0.087-5.8 11 g/g MET0.024-7.3 u g/g Th o 1= HFEE & 700 & b 2 /B ERI - 33
VCPCBs & DDTs EEAZEH U CRV MR /R LT £ 72 2R & PCBs 3.5 (UDDTs FEEED
BAERIZ DV T, 42K 800mm A 0/ MBI Z 36U TR AT RE 9 MBI B, B i 2 E R
800mm LA L1272 % & BRI 2 IREOBERIT R B A7) 5 7. PCBs & DDTs 2R ORIE I
AHliEE CIEOTHBE 2 7R L 72(DDTs = 0.44 PCBs +  0.073 r=0.993), PCBs O ISP B3 1 ©
4.9-110 12 g T 0.13-190 12 g T V) ,DDTs 1T 8.1-35 1 g MET 0.12-75 u g T o 7= I
#eHIE PCBs & DDTs & 12 BRI FEERBISEI BN L C v i SPER DS BT S 261 T
21.3-273%TH -7z IREINDOIRE ERE Y71 O PCBs & DDTs OIEELL 1 2h 0.52-1.7
ng/g & 01811 ug/g THY MEITENTN 3063 g & 0.69-52ug Th o7 GFHEIN 1 {H
720 O PCBs & DDTs MEITHADRED FILEN 4.7% & 3.5%ICHY LTV =, 1 [0
HEETETDINZHHLT 2 L ET S & BAIZEND 50%LL O HHE R R AW 5k
SMZHEHT 5.

#%% . PCBs & DDT EEOBIRIZ- OV T,PCBs & DDTs Chk iR 872 317 & B
59 AL FARFEAMEIR - TR Y BREEH CORBAERLL L T 5 7250 iV EREIGE A7 L
LB OND, £l AR OTHEEOY AL Y DDTs 2% < s+ 2EmIcH 5 &
BABND. 1 EOEINCERND 50% LU L DBEMEZE A EPHE LT LE 512 b8
OO RICHEOERBIIMIMEN 2 7R LTV 2 &b BRI L ARV AL DHEH %
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