AR e
=46 B

Report of Japanese Society for

Elasmobranch Studies
No. 46

BEIAERK - LX) UDLEHEINZ M ITFABD 1 &

Scyliorhinus sp.

H AHREEETZES 20104 9 A September 2010

Japanese Society for Elasmobranch Studies



4 2 =
R il
Fol pculped

B Lr—

Office

iy —& (AREERFERF A EEIR)
Hf ¥ GRERFEEFEREER)

®E KB BFRAKESEREFZ—)
T424-8610 ¥FMITHEAKRKYTF 3-20-1

IR ABEFTA

B AR AR SE = Hf #-3iL K
http://jses.ac.affrc.go.jp

JAPANESE SOCIETY for ELASMOBRANCH STUDIES
C/O Sho Tanaka

School of Marine Science and Technology

Tokai University

3-20-1 Orido, Shimizu, Shizuoka 424-8610

JAPAN

* TEL; 0543-34-0411 (ex)2312, FAX; 0543-37-0239

* E-mail; sho@scc.u-tokai.ac.jp

*Home Page; http://jses.ac.affrc.go.jp



ek &
Susumu HYODO
WCEFEO AP . (KKFAEIZ P T A 7 A 7 VBB e e
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Physiological research in cartilaginous fishes: understanding life cycle with
special focus on body fluid regulation
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Abstract

Cartilaginous fishes have evolved many important physiological features. For instance, they
avoid dehydration even in a high-salinity seawater environment because they actively maintain their
plasma osmolality slightly hyperosmotic to the surrounding seawater by accumulating urea. And
reproductive patterns vary widely, with reproductive strategies ranging from oviparity to viviparity
with a placenta. Here, | briefly review the importance of physiological research in cartilaginous fishes,
with special focus on their urea-based osmoregulation. | also introduce research projects currently
underway in our laboratory.
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AMFER DRI ST L BT B ETH2L, g i AERRS, 1785, /¥ e
S FE IERBLED DRI NVEMIRETH D, ROFD L A, T2 O BABFRIC S E A
B OFTHEIMIRE & TR DR A L <o T D, L LA S, EWA RIS, Bk
BRFEO R PRI D A F7EE 1T 70 < OSSR L LEXTH 2 OMEILE D Tl
NTNDEWDE D 25700, [HEHE) L) CEEHICAZAD bO TR\, ARk
oA TE) < ER7 EOWFFE L T UADFEVSER ) LIRS, #eE 2 FfE9 5 F
TIERTZ LN TE AR, EETHE AEOMTE 2 BIME L CHsD £77 10 4EFEEETH D5,
IRET &\ D BIR AN, W B DT A 79 A 7 )V EAFARELS ) HEYE L X 5 LAFgE
ZHED TS, AR T, e AEOAFAICET S Ry 7 R b ONTBERA N ED X 5
IR ELED L5 & L TNDDONERRENT 5D, TEXLHTETH A B MOMOAED L ALt
B2 L L9 EED, ARZEL T, DL THHTITE L TWeE ZENTEN
X EFEH- TV A,

RO - JRAEFFOL VNS Z L

PR 2 2 ol SOED A PRORHE & S 2 RNIEIREDIRFZ LR 5, &)
ZETHA D, WKITFERATHIDEEOK 3 fEL V) MWRIBEERE TH Y | Fox LIAER
DI ZFF OB RE L, HIOKZEONTLE ), LN > TEFHI, Kz




A TKERG L. RO ZHEET 5 2 & TG ZHERF L T\ D, ZHUSKI LT,
ERFITARNICRB L LT 5 2 & CRIRRETEZ EA S8, BREKE U b3 icE <
HEFFL QW D, ZOZ L2k, KEEDNRWET Tl REEEICK Y, WichEs
i L TR D LTS 5, BRI & W) ) EIRBEEREE T h . RNITKE LR
Fr9 5 2 LI L Ta A TRV, Hicird, QT THOKROH HIER 2R > T
WAHE IR HEDTHh A,

RBEANEEF T2 L) Z 81T, THUZERG T LTIV, EBEKTICREIRIT
EAEEENIRNTD REZEIZL > TRNORFIIARE (@) OBz L TN T
fTOCLEITT ThD, IKFEZVNDZLUTREFT 520, D L AITHOW T IR %
SR L QW& 720 (g, 2006;2008), H X L7 bDiL, IRFEEESTHiETHZ L &
(FHIECARAY) . JRFEZETE DT RDRNE T HZ ETHD (S B , #E A
g ClL, A LTZRFEZ TE DT RO BRI L THRNIZE L TR Y (JRIEEOFILIL &
55 . FRINERIL 90%Z i 2 5 & s S CVv5  (Evans and Kormanik, 1985) . Ak T3 i
TORFBFRIUZ AW TOAFHEIC N TR <,

FPIIFR A HHEO B A A A — L TCWEIEE 20, BB OENL, AamiEEic
Lo THELDEFEMZYNT 22 L ThD, ERIGHEHNC L D & BexIEITFEEOS
W7 BT B RBICER L, JRE U THENT %, £O—5 T, KGEELVTAERT 5720
2, EBEZ R E UTHEET % ERIRHC, KZ2 TEX H7EFRNICREFT 5 Z & DA EARRIR
Thbd, EDTOIZ, Fox DEIETIIIRZIA, TROBFRNO TE D7 KZFEU LT
RIZER LT 5, {5UVREIC 72> TRUETE DS, B AKMBEDY D72 WL CIRIN E D 725
DERB L TN UR, RZRERET 2 URDIELS 725) | EWHBIGZBfR L T\ 272
D259, ZDZ L EKOFRILEFER, ZD L L BRI D ERAE L W ) KB A
FIEEZ L, ZEOKEMG LRTIUTAEFCTERL D, ZOKOERINEZTTS 72, &
B CIREAED R 7 v ALEE RN —THEEEFF-> T D (K 1A) ot - s, 1999), &
T, BELOELEBY, Z2FETE (RFIERD ] TH5D, KMIBITRT EBD ., #EHAEHEOE
BClE. X7 T A BOL—T %L, BaAAEOXR 712 LT 2E0ON— T %5
D, IR DX D TG E FFODTES 9 P RFHREFF LW AT Z DL H 72
WREDMFAE L2 e D JRFEZ I (BRI 57 DICEHER L AL LB 2 BD,
DFERFHRFE DI & & BITIRFBOK, A A Zi@md 2 Rk c LB BN
FNONRE NHET HONERND Z LT REEZILILD & T DWEOFFRIND L < HH3
B2 72 0 D05 D, BlZIE, IREEHRET DX /T EHIX 4B —T 3278 > Ok D
N DIFIET DT ERDNSTETEY , T ORHRI S D RF I DT-HTH 5
ZEAEIFFT S (K1) (Hyodo et al., 2004; Kakumura et al., 2009; Yamaguchi et al., 2009), 4
DIFFEETHER Y M2 hE Yy 7 D—>TH 5,

JREZEFFOZ EIZONT, b 9 — DB FEEE IR L L2V, Ziud, IRFBEFIHT
% L) BIG O 5 CTh D, IRFEIC X O IRRIREIT 2 8 < HERFT2 & 5 IR O
U< Ad, BT T < BEERRIERD S —T 1 A WIEEMWOMAFIZ A E
952 &3> T%  (Hochachka and Somero, 2002; Wright et al., 2004), &< C, F£72L T
LA HHFEOENR CH D, RRROEY . Fox OFJETIL, IR HKE TE D72 L
THERNIZE LTS, BlgoEs GEENE, X 1A) 1HR2EENIEFITEL 2o TEY
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Fig. 1. Structure of mammalian (A) and elasmobranch (B) nephrons. (A), Water is reabsorbed
from primary urine in the inner medulla where osmolality of the interstitium is high. (B),
Elasmobranch nephron makes four turns and has been considered to be important for urea
reabsorption.  Indeed, a urea transporter was detected in the final segment of nephron.
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AFEAZIE, B OGN & BEBEO G IIRE B0 D 5, EEHEOES.
WIS, WK TITRRAKED LR EIED 2% (1, 2002), LsL7einnt, AR
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ZE N TAFRFEENTE A LT, TORRITFORKEEFTREF U TH D, REZEN
272D BN K TIAEFTE R, —FH T, A ATVaFAL ) aX ) o i
BIKIZA-> THIRBEFBRET, NERHETEIIRZE RN IO 245 TH5 (Anderson et
al., 2006; Pillans et al., 2006; Taniuchi etal., 2003) , = D X 5 72Nk 2 K P CTREOBEA . KEIC
IKOMEPIZIRA L, HSPIRFEIIRDONDITT TH D, REZD L 5722 L ATRER DM, £
LCREZDOX IR ERREILRDM, ZOEZITEL D> TR, Bl e HUEKIEEE
OUWBIEMN D, A AT ADNHHED)INZ LR > TL B EWIEEE I oz, BOE
FLORR AR Z ) L CTAIZ, RGMHEIET Cld~A 7 a7 —4 a i—%H\ 587 m
Tl NBETFTHY  (http://cicplan.ori.u-tokyo.ac.jp/UTBLS/Home.html) . ¥E5r& o —%
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A A UBRBRICB U I RN EEIZFF- 700 L 5 Th D, ERRIC, IR ERIET 5
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DS RERORHE & [7] U Th 572 BIE, O Han vl BIRHEIRE 21T 5 MEED 2 < 720 |
PRRIER & W D BLED D BIRAE L W) BIREIRIZIIRE e A U » b3B D EEZX BN, T
b, BRANOIRFIL, IREBEARE R, A A 38 & W o T NERET 3 2 13
DERNVF—aX M, FE BREBIEHCCHER) ICEOTZENTELHEA S, Bhiakkls
THRAF—a R FORR, TRAF—a R | ERAERE DR & ORRR A BN
S TLAUL, IRIEFRET & WO BLEDD b AR BIEIE OER AP TE 5000 LILRV,
BUE, JRAFR & JRAERRIC DU T, BB A 1B > TR OIRIERER (RFBEK, A A3
72 &) OFGEEFTIITND, IVEILONTIY VX P A (F—A R 7 U 7 & OHFERFTE) |
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Morphological and genetic identification of two species of manta ray occurring in
Japanese waters: Manta birostris and M. alfredi

Fig B (VP —EXEE) - K ZF (University of Queensland)
Takashi Ito (Marine Service Ito, Kohama, Okinawa)
Tom Kashiwagi (University of Queensland, Australia)

Abstract
The genus Manta has been restudied and M. alfredi was resurrected based on the external
morphology and DNA profiles. The two recognized species in the genus are Manta birostris and M.
alfredi. We report the confirmation of the occurrence of both species in Japanese waters based on the
identification methods accepted worldwide. We propose the new Japanese standard name, “Riifu
oniitomakiei” for M. alfredi, which represents their habitat preference and is in accordance with the
English common name, Reef manta ray.

TAFPERROA b~vFA B A=A b~FoA JBELE B~ &) 13, R OB
HHEVE, Z L C—HOIREESIC A RS NENE L TWD, RIBOSFAOEES I 18 fidlcih
Fo T D (Walbaum, 1792) ZHkD ) = AASEE SHURELA D TV V=23, 20 fHfiaen
5 21 MHEPEA E CITRIENIZ 18 1 Fi & STV /= (Compagno and Last, 1999; Hommaet al.,
1999; Compagno et al., 2008; Last and Stevens, 2009), #r, DY 7Y 72 KX D5
BT, TERERHI & AMERORHE, BT A X BRI (Marshall etal., 2009) R k=
KU 7 DNA L% DNA (235 < 43 FHUREIL (Kashiwagi et al., 2008; Kashiwagi et al., in review)
I2X v, 2 fE, Manta birostris (<4 : Giant manta ray, FE¥EFI4 © A=A h~F=A) &
M. alfredi  (Reef mantaray, V—74=A h~FxA FH)) BFEETDHZ ENHLNIC
Ipofe (AAE 342 [E{R 2 &t e 2241 RO GEGIS,, HAPE 22 fE{A% 520 89 {E{K7D DNA
FEAT AR o VB R) . AU D . BABEDEA S FED 2 FRICIZRERY, BmAVIZ(FE
ETEDZ EMHB Uiz, HAPEEIADXEESE L LT, Masuda et al. (1984) (Z M. birostris
23, Masuda and Allen (1987), Okamura and Amaoka (1997)  (Zi M. alfredi 238#i <t T 5,
FreEARREDA BT & U CIIRiE D INERGE S, a0 \EILFEREER c L < amnin
T 5, WEHICOMEARR I R 50 2 BERL O HBURILOE DS B D 2 & 1X, LIRT
X ST =(Yano etal., 1999a), H/- I CHER T & -5 /LS D A DBERI O HE
RILDE PR Y Z 5 LROZEEOFME, % LT DNA BERAFFIDENE L iz, Zhbo
EOPSHISHIZ2RBAC L D b D LD K0 I3 OB T Z > 72 EIc L 5 b D TH
HZ ENHBILT,

Afaz b o T FRLORERBREIWE T2 L & bl, JIE LT84, M. alfredi |12 FERETHEYE
M, V—7d =1 b~F A DIEELT D, 721813 Senou (2002) DT A R Z A A>T,



BRI R DL A=A XA BEENMEH, A=+ h~FxA M. birostris & DUTH*
REfRe, A2 B - R AFEOFHEZ KL< B L, BASE S LTHZIT AN L IO
KIREE, BIR R o A 2 U —MBIER, XA © 0 7 OB 8T & FRoO#4, : Reef manta
ray (2% 95 Z EEEX L=,

AARPEY — 7 F=A b~F A 2B L CIEmiii NS OGHEMED 1977 4F 10 304ELL 1
Tk O AR EIEE (300 LA L) (Ito, 1987; Ishihara and Homma, 1995; Homma et al., 1999;
Ito, 2000)<°, {HHRIRSE B KIEER CHIE R R RLEO R ME— O E N COHERS
(Uchidaetal.,, 2008) 73% %, —J7, HIHINCA V7oA =4 h~F A ZRH L Tl INER DM
ST AT K AR (42 J2) (Yano et al., 1999a) oAZRATEIOEA  (Yano et al.,
1999b) 3%, AARIZIBNT MFEOHIFEIZEERMANFHINTEY . ZhblSMNIE
DL AN— KPBEEEEFENAE L, ARNTBIEROET V0T Wk TLH D, 4
% BFETH D 2 & Z ST E T4 O IR, BRSO & fifERieese H Flaiek oo |
Marshall et al. (2009) T/ \—Z o723 m—3 = UAFROEHE, WFLOERARI OB
fiEZ X T, B2 HRENFE e Z & B HIFRF SIS,

AT
HHHERNG OSBRI BT - CEER ZERATAWCAFUCRIC (BT v~y oA T 7 EY
—IA4r7uyv=7 ) BEIBLBEL EFES, BgEF—2L A 73— Andrea Marshall,
Leonard Compagno, Jennifer Ovenden, Michael Bennett, Fumihiko Sato M4 FGlZJgaH L EiF %
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M BAICBIT 54 =4 h~F%xA J&(Genus Manta) 2 FED 7T & 048,
[FITER X OREHERNL OIS

Records of manta rays (Myliobatidae) from southern Japanese waters and their
taxonomy, field identifications and suggested Japanese names

VEiEE— 1, NHERS, EEBES, FEES, /MEES
AZES S, M %, =TrEE
(1: {H3E DU KIREE ; 2: KRERVEIEEE ; 3: MEREMEE L ¥ — 4 =
TIRNT I TAETT L)
Keiichi Sato™*, Senzo Uchida®, Kiyonori Nishida®, Minoru Toda? Hiroshi Obata?,
Yosuke Matsumoto™ , Yoshikazu Kitadani? and Haruhiko Miura’
(1: Okinawa Churaumi Aquarium, 2: Osaka Aquarium Kaiyukan, 3: Ocean

Expo Research Center, 4: Epson Shinagawa Aqua Studium)

F=A b~FxAJEfEH (Genus Manta) %, HROBE: « FEVERERZ PN o540 L.
MR RO A L LTHBI TS, AT 1978 4F, IERT & AR/K IR T ChE
DBt S, BITEENCIX 3 AR (Wl - KPR - =7 L i)ll) I CTRIE M T T
W5, ABFEEICOWTIL, 75 Manta birostris D54 TSRS 1 FEO LN H TNz
73, Marshall et al. (2009)IIAYE 2 Btk L. M. alfredi (Krefft, 1868) & A 720l & L CIEIE &1,
M. birostris & & HITAENR 2 NG5 Z 2B LTz, £ 2T, WL OHKIEER L O
KISHRTERE DEEERTS, 35 (EARZ PR L7-R5 S, (MRS m OB 2 — 2 DZEFHD
B, Wy, PEEOIRE L Bl e EORBIIFEIC LY . BR 2 FERRIE SN, E- T, M
HARIRFIZIZ 2FEOA =4 b~F A DM LT, TNENORIIK LA =4 h~Fx
A (M. birostris) . JsL O3~ (Ffr M. alfredi) OFf4EHEET 5,

Abstract

Manta rays (Genus Manta) have been known as the largest rays, occurring worldwide from
tropical to temperate oceans. Manta rays are very appealing for diving tours and aquarium exhibits, and
since the first captive record in Okinawa Expo Aquarium in 1987, they are now being kept in three
Japanese aquariums (Okinawa, Osaka and Epson Shinagawa). The genus Manta was considered to be
monotypic until Marshall et al. (2009) redescribed the genus and resurrected the species M. alfredi
(Krefft 1868). Examination of taxonomic features (color patterns of chevrons, 5 gills and mouth areas,
distribution and shape of teeth and dermal denticles) of 35 specimens collected by the Okinawa
Churaumi Aquarium and Osaka Aquarium Kaiyukan revealed both M. birostris and M. alfredi to be
present in Japanese waters. The new Japanese name given herein to M. alfredi is “Nanyo Manta”,
meaning “manta from the southern oceans”, while M. birostris remains known in Japanese as “Oni
ltomaki-ei”.
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F=A bvFA JBITBERROZATETH Y | R OB—I B CIIEE R BDEE
RO 12 L725> TS, AFRTIBNTIE, RS/ NEFREBICIRW T, D =A b
VXA BNFA E T ORGRE L U TEHERBOLEIR L 725 T DT, THHRZE BRI
i, KaplEfE, =7 VW IDKIBREIC VT, RIBRSEOEE BRI T, EERER
kR L 725> TUND,

AREAT, K OF THRIREORSR E LT, BREICER SN TWAETHH
%o FHIITFEIZBW T, B TOEERPIC L D EEHERIT — 2 _—2 (b3, BARZIE
L& LT, BCKH#EED S A S— WieE 2 Ful & L TEAIZITOI TS, Ishihara and
Honma (1995). Honma et al. (1999). Yano etal. (1998, 1999)i%, ' X A N—LDEHET—X
(2 Lo, \EIEE R KOV BORBRIFICOWT, JEHOB N Z — 2 v
TIEATER &1 T > 72, ITHETIE. Dewar et al. (2008)<° Kitchen-Wheeler (2010) 573, 1 > K%
T BIOA U REEAVTRERITIW TS  OEERZTHN L7-5idkn & 0 | ok L EEIR
HAEL LTI SNTZ E S 25,

ZDO—J5, RELFOAEWFNRAMRIONTTZ L, T, ER Bhae b
FNEIIET 27 —ZIFTZ LN e Nz D, D56, FHIPBFRINIEIC BV TIE, K
PEARZRE T DRI DYV IR D | RIRIEAZ L INET H 2 ESEEL < | WEDFRA T,
FHERE 725> TN,

Compagno et al. (2008), Kashiwagi et al. (2008), Marshall etal. (2008) &%, TERESAIFS L U%E
(REERTEIIGEN S | RBICEE OIS E 5 2 & 2R Lic, £ D%, Marshall et al. (2009)
[IARBASEO PEFNIRG 21T\ ) Manta alfredi (Krefft, 1868) 2 A4 L L CIEESE L L &
HIZ, A=A h~=FxA M. birostris HAHZEE L CREH7-, Marshall et al. (2009)i2 X% &,
AFREG A AV C BT, EIC M. alfredi 23546 L, /INEIFEIHERIZ BV TIE M.
birostris 23045 & S TWD, £ T, AFIZKT HABFEHAOHFE, I LUK
M T D MENE LT, F72. M. alfredi O3 DMER SNTZ5A10E, BEERA 21
B AVBEREL D ZEND, I LEOMA a5 2 & & o,

AR Tl HHESE O KREE (10 EE iRl S EKERER) 36 L OUKBamiEEss, BfH
LRI U7z 33 fEIADE B2 BT, AR L3 X O aRLARFC I T D stk
PR 5 & & biZ, KEEEODMICET 55841772,

7y SRt
AMFFETIE, ZAVE THpilse K RER(H RS AR KRR 36 S OSKBRIlAE D S EREE,
ORI LTz 35 iR (625—527cm DW, fillF NEGH[EAZRS) OF —# &\
(Table 1), 4L 52fEIAIZ-DU T Marshall et al. (2009)IZ5EV Y, FEeOJERERIEFEIZ L v M.
birostris 35 X OV M. alfredi DIRIEZTT 72,
[EENHIH L7 PRI E S, (NS (7S m) OBEOTR, ML ORI, 5
5 LRI, MfElEm %z ORI . DEBELLOE, Bk (AL LT OFE, ¥
fikDOIZRETS L OB, s DR Z FV Y, Zi b OFE 2 il L 72 BT oY 217572,
(RES
PEET — % Z TR L7=fE 5, Marshall et al. (2009) C/RENT=/EFEIC LV . 2 fadik
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D Z LR ARE T o T, EDOTMELERZ RIE LIoRIR, Ml S s 12,
M. alfredi 732 < HHELL T 5 Z E VB L7223, D7a< & BT 341, mxnT 1licBIL
T, M. birostris MEREES LTS Z & 530072 (Table 1), AFETIL, FBREEKELERE
FERHEANE & A ETHE LW LD, BEICK DHGENEERTRNY L 7rotz, il
TEOFRERERZ LR,

(A EO [

PESEOEEOIR (Fig. 1) 1%, #BEE L TR 2 < OFET —4 CHIH AR
Thoto, HBIEOHERNS DZITIHh> THEA, BT L TWA5%4 (Fig. 1A) 1 M.
birostris, FAHERTFZMAARD EFENZE2>> THRIT~MPOS 354 (Fig. 1B) (2% M. alfredi
CIRE LT, BAMBIZE CORIEIHRO THI TH S L EZ HD,

()i FLRE D EEFE

Marshall et al. (2009) (& JZAUX, WIfEFLREI O BEEAMAE L2V A M. birostris & [FlE S 4
TWVD D AFHEIZ BT M. alfredi (2330 T BBEEARFE L72WEA N RS 7z (Fig. 1B),
S HIZ, M. birostris  (#33) 7B OFEHE L D AFENIMRARAIZIE, MO REATE)
Aoi (Fig.2B) 7o, t-> T, EREIEmOBEAIHIOWTL, @hPE e LTRIMT2 2L
MEELE b s,

Fig. 1. Dorsal and ventral views of (A) M. birostris #32, 5270 mm DW, female) and
(B) M. alfredi #30, 2720 mm DW, male).
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Fig. 2. A fetus (#34, 625 mm DW, dead birth) from M. birostris (# 33, 4910 mm DW, female). (A)
Dorsal and (B) ventral views.

(3) % 5 fEFLOLEE

fafAFEAZRER< 38R (#26,32,33; Fig. 1A) T, M. birostris DRHETH %55 5 ML
bl b R&E72ZHAROBRAITAR O NT=, L L, M. alfredi (2B T, k& 2=
HAIINGET D560 H 5720, iBFE L L CUIARHABETH S &b s,

4) Hf@ﬁ%ﬂﬁﬁ?ﬁﬁ‘%@%ﬂi )
JfsRE i Zin 5 KV I A7 M. birostris OFHE & S 4L, AGHE T H M. birostris (2350
Tt e <Blg s (Flg. 1A), —J7 M. alfredi 128V VT b [RIEEORF A DMFAET DR
H %otz OFEY ., BHAEDIZIRIC X - ClifiZakn4 5 = S i3 L & b s,

(5) NE&JH DD

Manta birostris Tl, HZRJERLN—HRICEEZ 72T (Fig. 1A, right) —J5. M. alfredi Tl M
ZUSONHAMIC ABEE L TEBY  (Fig. 1B, right) . B &0 OFEINFAETAULHEHIE S
i TREZR I E Thh o7z,

(6) Bk (Fig. 3)

AT T H AL M. birostirs 1213, T EERSIEAL IR & 20803 E L7- (Fig. 3A),
F7o. #32 OO MBAEARICIE, BIROMFEL Q22 &5 (Fig. 3B), AFE
IR BRI B W TRMOEELZ 2L STV D RIREMD N B 5, — 57, M. alfredi & [FIE 4
TAARIRIZIR, JEOMFLE LIRS (#24, Fig. 3C) L 1FIET D354 (49, Fig. 3D) MNRIET S
Zenh, FEARESTTAELITE AT, REE LTI OIREFELEZ LD,

(7) WHhfidds KOV

PEE DU TIE (Fig. 4). M. birostris IO REAN B2 0 . AVWWIER DA L HIT
BAT D, Flo, MBRARTREZDHDN EZTERT 5 (Fig. 4A), — . M. alfredi TiE,
AR KOS BT BRI T EAREE T, FIEHIM L (Fig. 4B), FREIRICHEE R
TEROREEIL, FERTZ bR < ARICITR bR h o T,
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Fig. 3. Caudal spine or encased calcified mass behind dorsal fin of (A) M. birostris (#32, 5270 mm
DW, female), (B) M. birostris (625 mm DW fetus possessing caudal spine) and M. alfredi (C:
#25 in captivity at Okinawa Aquarium, female; D: #9 in captivity at Okinawa Aquarium,

male).
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Fig. 4. Skin of dorsal side of disk of (A) M. birostris (#32, 5270 mm DW, female), (B) M. alfredi
(#29, 3950 mm DW, female) and (C) M. alfredi, (#34, 625 mm DW fetus). Scale bar = 1.0

mm.
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B (Fig. 5) (22T Sl & [FIRROBHA A3 L 541, M. birostris CIEBRAV Vi 723 FLERAE 12
B35 —75 (Fig. 5A) . M. alfredi Tl < 42~ 72 HSBR S 2009 AEA R.o 7= (Fig.
5B),

Fig. 5. Tooth band of lower jaw of (A) M. birostris (#32, 5270 mm DW, female) and (B) M. alfredi
(uncatalogued).

B

U8k RS L7245, Marshall et al. (2009)\26it > CRIEAEFTH 2 LI1C XV, AFEHA
INFEIZIZ, M. birostris B8 X OVM. alfredi @ 2 FEA 3435 2 EAVRE NI, dRBIAIZ OV
TIE, WL OO CEESCAIR /2SS RO, YO AEEoOR, 1EE
WO, PR O OIZREIZ OV TIE, HEAINR R 2 AR L, 28OS
IZBW TR —E T DER & oo, DF 0| BIRAREET — 2 NMFETIUL, HOFEE
FIEZITH ZEMARETHH Z L ZEWR L TWA, fild LT, AAMERBERE (1984) T
SN TWD A=A hb~F AT, WEFHOABIZL Y, M. birostris &H#EHI <15, F
72, M.birostris DF% A=A ~~F A OFH & 72580kt (1962) OFtaFs LI L
TIE, AEANERATHD Z &0, HElNZEORIAZ > L25, M. birostris Téh 5 &
HEHlIcx 5,

AJE2FED H B, B ST M. birostris & [RIE SV EAIL, (HlECRodk S iz 3 ER, &
D 1EARDIATIH 7=, Marshall et al. (2009) (X, M. birostris 7% M. alfredi & kbifsz L CHMNE
PETH O | FREMED SO ATREME A IR TN D, FRCAH CII/ NERGE 72 & CRls S D~
A 1E, M. birostris DHIRNZ N EZ 2 BTV 5, —J7, M. alfredi (X RO, SR
A 2 NREEDY - TR T < AL, 1RSSR | Wk 2 & ITEs Lk & @42
NTNWD, 2D DIFREIET UL, MHEELONEEEME CERESNDS U X DN
M. alfredi TdH 25 Z LIFIAGITHER TE 5, BUrins SN mERIBEICRB W TR, M.
alfredi O HERFHI IR L © D72 < 72 % &35 2 B, FEXHIIZ M. birostris OFIE AT 5
ZEBBR LN, SBROPMEIZIBNT, FERDIEESD DV NIRRT ET — 4 M ET I
X, ABFEOLEH L EEARAT 5 LT, HEERT—2ME6N513TTh D,

F 7 R IR R S A Eof U723 A ML birostris & [RIE ST BRI IO & D3 % <
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2 I CASEIEDS Bm 22 TV A28, M. alfredi Tl kT42m  GEEROANC L %) 2
JEIC L EE T %, NH (1994,1988) I3, MG CHROLIVIZY 2D H B 4.3-4.6mDW
DAEAISBIAFIMEHILTND L LTV DN, ST IUIEEAT A XN K DS
ERDTHAD,

ABFRFAIT OV TR, BUEMHEE DIKIEERIZIBWC 6 iR (9 5 2 BRI IEE FZ5H[E
). KEfEEICIOT LER, =7 SIKIEEICRB W T L RSB Th D, A
THEOFER, R, KB, =7 I TR SN TOBERIZ OV T, 4T M. alfredi
T D LFEE S, FRKIFREETIX, B alT o L CEERMA 2 Rl e D 5 808
HDHT LMD, KRB TRMNEIT T,

AJE2FED 5 B, M. birostris 2OV TIE, (O)AREOFI4 O & 72 588k 1 (1962) DFL
#i2s M. birostris [Z3D< EBZ HIVD T & (2 HABEREIRIXEIZ O DAVEEAR S [FlkR
\Z M. birostris Th 5 Z LD Fied =1 h~F oA 22 OFFHT DI ENEE LN E
Bohs, 084, M. alfredi IZDW TR, Fi7olcfid 23883 2 BN L 5, AR A
¥ RKREEOBGHRZ TP E LTSS AT 5 2 &, BLOW Vv TEginRIc 2 < BT 5
Z e EESR FISLWRIAERET LT, £72, A=A bvF=A LW O TN EL . EffieE
MZEMZTBEESHICEL D28, BIW “voZ” O@HNIAL —RICHALENR TV D
ZEMD, A EFLO—ERETHI BB, U EERFILIEER, [ray~r
| (FEE=FRCOEER, REOMALZR SWEB LN~ OF) ZEEfnL & LTHY
HZEEREET AL L L, . KBRICBWTHRA TORTREIT) TETH D,

FEDRR
NS T O B EIEORHE D ZAZIN - TEA, BONATT 5, 5 5 #EFLO BRI AR ek
W) RE7=HAROBAHZ/KT, 5. THRE S NRELN, —HRCBaE 70T,
PEE IO RIE N G720, AVWHAER VGO XOITEAET D, o, IR TRZIZEH
ETEIROREEN L ON D, WITEAL< . AWICEET DRREIZESIT 5,
..................................... A=A h=F=A Mantabirostris

A T O B EILOHREMAEIE FERI T TR MEE . DENAT LA, 55 fifLo
BRI T /NE, HDUWNTHERABIRI I ) D7 WRE T A AR B @A R, ERA,
TEE S ORI, —HRICAGE T, PEEHIEHCEE, BV EZR D ST, RIXBIS
s 5, W EORKICEEEROMEIIAONT, Ho TH AMHERHRR SHH0TH D,
B, FIXBITEBIF 5,

........................................ Fray<wr#  Mantaalfredi

AT
AWIFEEAT O DTZY . By, b, @l )il P, OHLECERFRLE . minikiice
WA G « MHISHTIS S OWARRIEE RIS « FARIE = AR 213 U &35 REGE O
RIZIE, TR LOMIEICER L TO TR Az TE W, S6I2, FR=ER FEEH) (12
(3, Bk & TH A TAV 2, MEEE DI KIZERTS JORBRIEIED A 2 » 71213, 7—4
WEERHIE, BLUE DEIE &% 07, Z ZIT&HHP L LTS,
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Table 1. Specimens recorded in Okinawa and Kochi during the period of 1978 - 2009.

Coll. Date DW (mm) Locality Method Sex Current status Species

1 1978.01.26 3650 Chatan, Okinawa entangled F M. alfredi
2 1981.12.12 3420 Nago, Okinawa setnet M M. birostris?
3 1984.04.11 3600 Ishigaki, Okinawa F M. birostris?
4 1985.02.07 4340 Kin, Okinawa F ?

5 1985.08.07 2150 Haneji, Okinawa setnet M M. alfredi
6 1988.11.03 2300 le Island, Okinawa setnet F M. alfredi
7 1991.03.13 3890 Kin, Okinawa setnet M M. alfredi
8 1992.01.04 3700 Kyoda, Okinawa setnet F M. alfredi
9  1992.05.25 1750 Kanna, Okinawa setnet M in captivity M. alfredi
10 1993.05.05 2100 Kanna, Okinawa setnet M M. alfredi
11  1994.03.01 4240 Yomitan, Okinawa setnet M M. alfredi
12 1994.11.23 1800 Iburi, Kochi setnet F M. alfredi
13 1995.11.08 1900 Iburi, Kochi setnet M M. alfredi
14 1997.07.10 3000 Iburi, Kochi setnet F ?

15 1998.07.31 3400 Yomitan, Okinawa setnet M M. alfredi
16  1998.08.03 2050 Yomitan, Okinawa setnet F in captivity M. alfredi
17 1998.10.30 2950 Yomitan, Okinawa setnet F M. alfredi
18 1998.12.24 2100 Yomitan, Okinawa setnet F M. alfredi
19 1999.01.29 3310 Yomitan, Okinawa setnet F preserved (part) M. alfredi
20 1999.02.01 no data Iburi, Kochi setnet M. birostris?
21 1999.05.30 - Iburi, Kochi setnet ? M. birostris
22 1999.12.14" 1800 Iburi, Kochi setnet M in captivity M. alfredi
23 2000.09.08 2520 Iburi, Kochi setnet M M. birostris ?
24 2001.04.02 3000 Yomitan, Okinawa setnet M in captivity M. alfredi
25 2001.06.01 3250 Yomitan, Okinawa setnet F in captivity M. alfredi
26 2004.01.06 5110 Yomitan, Okinawa setnet F M. birostris
27 2005.04.07 2950 Yomitan, Okinawa setnet M in captivity M. alfredi
28 2005.04.12 3350 Yomitan, Okinawa setnet F M. alfredi
29 2006.03.18 3950 ‘Yomitan, Okinawa setnet F M. alfredi
30 2008.01.11 2720 Yomitan, Okinawa setnet M M. alfredi
31 2008.01.18 3540 ‘Yomitan, Okinawa setnet F in captivity M. alfredi
32 2008.06.02 5270 Ishikawa, Okinawa setnet F preserved (part) M. birostris
33 2008.11.11 4910 Yomitan, Okinawa setnet F preserved (part) M. birostris
34 2008.06.02 625 fetus from #33 setnet F preserved M. birostris
35 2009.09.13 3500 Iburi, Kochi setnet F M. alfredi

* Data indicate the date of transport to Osaka Aquarium Kaiyukan.
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BRI EAS BAEY —7F =1 h~FxA Mantaalfredi &
Z=A F~=F=TA M. birostris DHEARIL
Occurrences of reef manta ray, Manta alfredi, and giant manta ray, M. birostris, in
Japan, examined by photographic records

A % (University of Queensland) « i & (= VU P —ERER) -
EE (MERY—Y A )
Tom Kashiwagi (University of Queensland), Takashi Ito (Marine Service Ito), and
Fumihiko Sato (Ogasawara Tourist)

Abstract

Japanese water is the northern range limit in the West Pacific known for two species of manta
ray, Manta alfredi and M. birostris. To elucidate the local distribution of these two species, we
conducted a thorough and systematic survey of photographic records. Manta alfredi occurs regularly in
Yaeyama Islands (24°29' N, 124° 7' E), seasonally in Miyako Islands and Kerama Islands, but only
rarely in all other locations including Yonaguni, Okinawa Honto, Okierabu, and Amamiooshima with
Kochi (32°48' N, 132°58' E) as the northern most location. Manta birostris occurs regularly in
Ogasawara Islands (27° 2' N, 142°14' E), but only rarely in all other locations including Yonaguni,
Okinawa Honto, Wakayama, Suruga Bay, and Sagami Bay with Aomori (40°59' N, 140°41' E) as the
northern most location. Notably, there were no photographic records from the Sea of Japan for both
species. The overall rareness of both species indicated in this study suggests that the main aggregation
in Yaeyama Islands (300 known individuals since 1977) and Ogasawara Islands (42 known individuals
during the study 1995-1998) represents a part of a fairly isolated population.

=

AATHRC BT D54 =4 h~F A JBHSE, Mantaspp. DF3ARCIEREEZ BE3 5 i R oRZE
IZZ LWE SN TE7- (Uchida, 1994; Yano et al., 2003), 2T h D F & Fo7-ERREE LT
(X, AdE, NE, ER, BEREONELGES., Bints, £ L UNEFREEN DO SO0
W STz (Yanoetal, 1999a), HHEARIZISW T, FRROEAREEOBIZI L2 H D
O, 1978-1994 D 17 AT 12 EIA D ffERT SR RS X 41TV 72 (Uchida, 1994), & 7-fREfAk
FRINEIZ L0 . NEILGES & & iag s ColhlE, 36 XUVYNEILGEE & B R S T olRhkE
DR STV (Yano et al., 1999a; Yano et al., 2003), Yano etal. (2003) 73 Z v 5 Otk 1 v
132 NTAE D FARIZFEIE TO AR 2 L, RIEAOENE L — MOEREEOFE SR
e X7,

FERIC, BRSO B OB EEER L LT, kil 1 fE{A (Yanagisawa, 1994), FHAE
50 2 fE{A (Senou et al., 2000; Senou et al., 2006), =HHNZISIT D 1994 4F7)5 2005 4FFE TT6
[BlD AfEFCER (Murakami et al., 2006) 23RS SV TWND, LINLARNR G, KR E LT, #il-
(ZF & F o TBEREET R D> TRV, RIS/ MRN8 22OV T
CFERZLTRAEDBIINT L A E72 < BRI S TOZR0Y,
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BIEDA =A b~FA JEOFHFCHE, (Marshall et al., 2009) (Z& £ 720, Ito and Kashiwagi
(2010) XAAPEY —7 A=A h~FxT1 M.alfredi &4 =A h~F=A, M.birostris ® 2
FEOFEERE L, 20 25T FEHT —4 KO Marshall etal. (2009) DOf#R3E%— (p. 20-21)
o TRENFRETH Y (Fig. 1), IO/ (Marshall et al., 2009) CA5HIIZ 51T
HA BHAYENRIATE (Kashiwagi et al., in review) dD_—2Z & L TRl STV 5,

Fig. 1. Distinguishing characters in dorsal and ventral colouration for Manta alfredi and M.
birostris. (a) M. alfredi (photo by T. Ito): Black in overall colouration with various degree of
white patterning. Anterior margin of white shoulder bar (if present) initially emanates
posteriorly from spiracle before curving medially. (b) M. birostris (photo by F. Sato): Black
in overall coloration with large white shoulder bars in the supra-branchial position. Anterior
margin of white shoulder bar extends medially from spiracles in an approximately straight
line parallel to the edge of the mouth. Two triangular shapes form almost right angles on
each side of a dark midline. (c) M. alfredi (photo by T. Ito): White in overall coloration with
various degrees of dark spots and smears on the whole ventral surface. (d) M. birostris
(photo by F. Sato): White in overall coloration with spots only on the medial abdominal
region posterior to the fifth gill slits. No spots between gill slits nor on pectral fins. Grey
band often covers posterior margin. Both species have relatively rare melanistic and
leucistic form. Pattern in ventral spots to distinguish species are still often visible for these
rare individuals.

AFEDOERINE, WED AARIZRIT 2 FHGUR A FET D & & bil, HBEEEZ LD T
FERNCRA L, HBUMRN 2R ICHYE S 5 2 L1cd D, AARIZIZ 50 HAL bHEHIESh D &
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A N—NEBIHF T, XA = ANZDHDH Manta spp. DHBLRIIZHOWTIE, VT — LR
— el A v Z—3y harT Y OEINC I Y | LT E ORI IR LT < e
S>TN5D, ZALDOFERIE, 2002 FENHEIRIZINE 727 v 7R 2005 FAF— D
Youtube 72 EZARL L TAIUAZ G0, BHBIIEHONER SN TERY . =T — MR ATHE
Tho, HENLZ LV \f@@‘éf“é@o“(%\ FHIRBAEY) DO EBERE~D NS, 441 © o 7D
HHBLX, HR7e & Tl SN DMERD D TE < FZRRIZY X X Rhincodon typus 72 &
DOHBUMRIL OISR D~N— |2 H 725> T 5 (Nakano and Matsunaga, 2010), L7735 T, £K
IEHAEZ TN E DD BT E D WV TEREERN DN IR WHITIZ W TR, TBIEARR) 72
@Ti@<F%iDAﬁLfmﬁmJ&m5 ZOFVPMEZBI U COMEGEE S50 2 &3]
IZ72 o TETWDH EEZBND, HBLT —Z1X, A% OXUFELEE), %@MUDIE%%@%@S
Ji Zaﬁf LGN35 ECTEECHSD  (Soberon and Peterson, 2009; Boakes et al., 2010), Y
F=A h~FxA L A=A b=FZAZONT, BIKFE TON—RZF A Vﬂdﬁ?ﬂ%i&&bfrﬁ
L Z LIImBHTHERTH D,

L& HE

AMFFETIEEIT 3 DD HE TR RO EE1T o 72, 5 1 1Tt ERE CREIC R £
SN TWL BRSO TET — % O % Uiz, 5521214 2 —% v b ki ;%étﬂfﬁrﬁ&%
F—U—FREL ML, T=A b~F=A, v ¥, EEME. 2EEAT). HFHoCIZ
A7 b L, Bt ECHIRI SR T A HHBOME e Y e A X B a— LT, 3 IiE
EEDOKERBROKERE ., WA CHUR S QO D A, B4#, KOMRE SO F DA
VA B 2 —, & O ICHUE CLESHIEIARNEEN L QWD Z LR CE X A B 7 —
ERAKPEREEAFE, OMETENIEE~DA X Ea—diE Th D, 72iaidiL 2010
6 A D 8 ADKI2 » H MBI AT T 77, £7-. MHBD3E SE/KIREE & KB O
fiF TR ST IR LR C B LTI, KRR C B W GREDOFSRZ MR Th D B
DHFE 2T T2 DT, AL COWEIIBRIZ HIRE A OFiEk & R DR OBIESRE R 5%
SLHDITE EDT-,

FER L BE

ARG R & L C 408 fEIRD T ET — 4 DIREMNFRE L 72 o T2, ZAL D DRFIFRIT IR
HOHBGERDREHETH D, T4 F—TU— NREBEIZE V., 6 FHFLARFEROIR
Rk AT, T OMODA 2 ¥ o —FA TlL 56 4 DOW 1B L 2FRARE R OmIZ, His
DA~ F A JBRIADO LB ARRDUZET T 52 < OFAZGF HITH AWTED 2 —7
v N CTH D 2 O = 72 W itk DT RAZIZ D72 S 7273 7=, [WFROD BRI OAERE % 1
B (Fig.2) T, itk oisizE (Tablel) TRLTZ,

V—7%=A h=FxA M. alfredi DHIGEEIL, A, /N, R, BEZ2EO\EL
SIS T DA D MEATERI L T D 300 HHEREIA (lto, 1987; Ishihara and Homma, 1995;
Homma et al., 1999; Yano et al., 1999a; Ito, 2000; Kashiwagi et al., 2008) (L 9<T M. alfredi T&H -
7o TOMRRFEZD S DI, Bl 48 i (Yanoetal., 1999a), iDL HfEKIREE T
JEIRHF OIFRBASEEEAR (Uchida, 1994), KX OUEGEEE CREARF O @ AIFEEAR  (Murakami et
al., 2006) T %, AL TA R EA L ZE2—FEIC LY, GIRE (Rt . &
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Bz HEX A e 7 —E XX gcxbl M,
BB ) BRMRE Gee: 2 @, oo | :
PAM_ LA B A7 —)LTEA B ‘ o

__DA). MUk RERE (R « AR H: Sea of Japan

IR BESTe TN A A B D) ; :

BENE BRY . SIS _HEHZ : EED o

FAN—) TOMBEMR TS, 1| ey g

BURDLE LT, AE, NE, P53, East China Sca . ;;

HE-CILEEN, EhseEREar [ z

FHIERH Y . MOHIEIIAL Th> | AP @

f:o : \\\_\\\‘\o'b 4 I-.
F=A h~FTA M. birostris o 8OO / ‘ X

R, APREASL D, Pl . Philippine Sca '

AMEAGER L TS/ INER T 42 B | e
fE{& (Yano et al., 1999a; Yano et al.,

1999b) [F9~T M. birostris Toh -7z, Fig. 2. Occurrence records of reef manta ray, Manta

ZOMHIRE D OIL, TRk RER
5 (Yano et al., 2003), fHIZ (Senou et
al., 2000; Senou et al., 2006), FrEkI LI A
M1 (Yanagisawa, 1994), i B A B
(Masuda et al., 1984; Uchida ,1994) 73 M.
birostris & [FlEC& 7z, E-Hii-loA4
TAUVRRERITED . BEE (R -
TRE EEETEE) . HIRE (R
MIFREA_BIGFREAKRY) ToOHBLE
R C& 7o, HBUMRILE LTiE, /N
JECIEEARE T 22 NS D DIEF Y,
fhoHE A CTh -7,

alfredi, and giant manta ray, M. birostris, in
Japan, examined by photographic records.
Eight localities for M. alfredi (white circles)
are: (from west to east) Yonaguni, Yaeyama
(Iriomote, Kohama, Kuroshima, Ishigaki),
Miyako, Kerama, Okierabu, Amamiooshima,
and Kochi. Eight localities for M. birostris
(black squares) are: Yonaguni, Okinawa Honto,
Wakayama, Suruga Bay, Sagami Bay, Aomori,
Hahajima, and Chichijima. The large, medium
and small sizes of symbols indicate regular,
seasonal and rare occurrences, respectively.

AFEORER, BAREY —7 4=+ h~FxA M. alfredi |Z/\ELOAE, /N, PEE,
BEMHEZHCHEL, Bl BRHECIISEEL R - THEL GAETIEAD, 7o
AELACTIIAD 2203 Bk BB, AL KEZ L CRALCIEECHEL, /o4 =1 b~%
T A M. birostris |3/NERZ FUNZHHBL L, A 7223 BERERIL, AN, Fedb TITHEHRTHELL
TV Z EDPIRSNTZ, FIAWIIE THEHELER DML T E 727 > 72735, Uchida (1994) @
AHEOERITEET) S M. birostris Td 5 rIEEMED =V (Marshall et al., 2009), & L% 5 Th
UL, AHECTORDRHBEIR L VD Z 812785, T2, KIROEBIFE TR RIS
VWS, BEITCAE L7250 9 LAICED S HER (Nishida, pers. com.) &, ZOFHEN>
53 4UX M. birostris TH 2 AIREMENE <. b LE 9 THIUL, @A TORAD I HBEIRR E W
9Ll s, NLETIRE SNV vy NEH (B RIEH_ )\ LE7 v ra s
AV 77 77) IEIMantaspp. THDHZ EIFHALNTE ST DD, Fig. 1 OFEZ -7
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DRENRRATRE T > 7=, HERITH 503, MR HELRILA ST — NEEENIIT 5
M. birostris D[EEZ RTH D EE XD, 7272 LA V& Ea—fRCIVINEREZRS et
BCHIT 5 BHRERIMEE CE R 22D T, BHER O TII W EB 2 bivd, (LAKRT
Dtk (Kobayashi et al., 2006) 134 A ¥V > A ~~F =1 Mobula tarapacana Dr&[RIE T 5
Z DR CE o, ELAANCHE S BB I3 T S iftEEy HEL RISk (Yano et al,
2003) %, BEHL A h~FxA J&FHFE Mobulaspp. & DRE[RIE, D% H DA h~wFx
A F} Mobulidae fa3EHD A8 &2 #iis STV D & DD, FEF 72 o ARk b &3
< Manta spp. OHBIEMRITZ2WEDZ & THSDH (Hoshino, pers. com.), FFET XXX, A
WS OB ETH 122 & Th D, VX A & Manta spp. DHIBIAERE
T5 2 LIS CHRE ST 5 A (Marshall, pers. com.; Sato, pers. obs.) . 1960 4L, H
AT R A OB D72 < T 33 HDHDIZK L (Nakano and Matsunaga,
2010) . Manta spp.DECERDN 72T L2 DRV IMEETRRT 5 L DO TH A,

Table 1. Details of photographic records

Locality Lat. Long. Date Occurrences Photographer/Observer References
(approx.) (approx.)
Manta alfredi
Kubura Harbor, Yonaguni 24°27'N 122°56' E 2 Apr. 2006 rare anon.
Yaeyama 24°29'N 124°T'E 1977 - 2010 regular Takashi Ito Ito 1987, Ito 2000
Irabu-jima, Miyako Islands 24°50'N 125°T'E 1996 - 1998 seasonal Kazunari Yano Yano et al. 1999a
Kerama Islands 26°14'N 127°24'E 2004 - 2010 seasonal Yuki Toyozato
Okinawa Honto 26°27'N 127°57'E 25 May 1992 rare Tom Kashiwagi obs. Uchida 1994
Nagasakibana, Okierabu 27°20'N 128°37'E 1 Jan. 2009 rare Kiyohisa Kawamoto
Nanatsuse, Amamiooshima 28°30'N 129°43'E 16 Oct. 2009 rare Masahiro Yoshikawa
Iburi, Kochi 32°48'N 132°58'E 14 Dec. 1999 rare Tom Kashiwagi obs. Murakami et al. 2006
Manta birostris
Nishizaki, Yonaguni . 24°26'N 122°55'E 7 Feb. 2007 rare Yoshihisa Hagiwara
Chatan, Okinawa Honto 26°18'N 127°44'E 26 Jan. 1978 rare anon. Mas.uda etal. 1984,
Uchida 1994
Taiji, Wakayama 33°36'N 135°57'E 26 Sep. 1993 rare Fumio Yanagisawa Yangisawa 1994
Ita, Suruga Bay 35°0'N 138°46'E 29 Aug. 2009 rare Sanae Fukushi
1zu Ocean Park, Sagami Bay 34°53'N 139°8'E 27 Jul. 1999 rare Taro, Yamada Senou et al. 2000
Yomogita, Aomori 40°59'N 140°41'E 8 Jul. 2002 rare Tadashi Sugimoto Yano et al. 2003
Tatsumi-jima, Chichijim, 27°2'N 142°14E  1995-1998 regular Fumihiko Sato Yanoetal. 199%
Ogasawara Yano et al., 1999b
Ookuzure Bay, Hahajima, 26°40'N  142°10'E 1995 - 1998 regular Fumihiko Sato Yano etal. 1999,
Ogasawara Yano et al., 1999b
SBOEZ

AR TIIARICEBT DA =4 b~ FoA BREO SRR DI RSV, RIS
FNHNTW\ELHTTD M. alfredi, /INEIF LT D M. birostris OEARES 7372 0 I LT
WoHEEZOLND, BARIVETIIZ 4 U EACHH, Y e RTHFEFEo72 M
alfredi DIEEREED S SIVTW D, HILDOBRBERLYA /X« 777 AT D HBRIRGL I
TEHEETHY . KRELEEFAIMER S TR, FRERRILOIMEDT-DI213, 5% S
572 5 JNEFAOFRE NV TH B,
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D HIHI-0, s, ZWhivkiiwizakoe E7 >~y A F7E—T
A 7vv =7 ). Jennifer Ovenden, Michael Bennett, Scarla Weeks (University of Queensland)
B AJELSBILH L BT ET, EdiiIc T 02 o 72720 72 LU ORISR
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UNEJRY — U 2 R) | AR (MoK BRI RN S A B 7)) &) I (B EHZ
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L) I NEN (21 B 7= R) $eREEIE (SH S BF A B 7k 2—),
BT —ER (D& U FAKIEEE) . M (BARKPES N > 2 —) | i (REURKPERER) |
T (RO PERERS) | S (IR B ROKPERIBRT & o & —) | AT (G BB KIZER) |
[ (FRRNNEOKPEB T 2 —) . IUF (THERAKEREIEE 7 —) | WRRAZ v 7

(7277 U=V KRV ., EEH GrER) . —EAR (BIRESZL ERMEET 7 7 A)
s AL, P (WY —/L FIZ U FKIRER) . WHF— (EIRROKERRY) . mAER

(RIRFAR A /K EERBIS AR E IR . AaHiE — (ZEEOKEENZERT) | INEFZR S ke (&
AR AHERRE) . /IREE . GIRRTTPTE/KIERE) . KRt (R e—F 7 F), %A
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PRk (BAMD) TH 7 I FA»END
The first record of a bluntnose sixgill shark Hexanchus griseus caught off the
coast of Itoigawa, Niigata Prefecture, Sea of Japan

AHFEIRCIRAD) - PrrsEsl (HEOKREWEE)
Yoshiharu Honma (Niigata University) and Yukihiro Nakamura (Joetsu
Municipal Aquarium)

20101 A 31 A (AMER) BN, SREJIHIFIH 500m, 7K 120m HRIZRRE S 47
b T AR | SR AR K ST AT DH X o—FdE, & Bio 7= Bllimiof
B B TN EZA, BT TTAL LW Lot Bk EZT TR, RaE
FBNTENE | [RMERIZ ST 2 A, MENCH 7 70 A LRIEL, A~ HE7-,

ZOfERIZ SR T, &K 276cm, §HE 50em, W 13cm, HREE4.5cm, Mgz 32em, EfE T
R 20cm, {AEEIT 240kg T o7, fBFLIL 6 %, 1 EOEFIIAGEICH 0 | BT
HIEEDIZTHFRTFIZHD (M 1), 7. EAMLL T, FHOFTRET D BTG
WIBE CIRTIR VBRI D Z L B 27208, B L7, F7o. FiaHs Tt 2 g ik
HIE UTRASER IR0 L, BEEHMO KA £ CoOERE 2 BET 5 &, Bt ey
THIEOMENAD EVDH ZEIZhhoTe,

Z DBPFETIXT & ENDNWe DS 1R RN OFS i X o i KRR & Tl
IREHIFE L CL A B OZEEKEFFFLERD “BALHEY (5| EER-TH B D Z &2, 2
A28 (KIER) IZ5HILT, T TITERORERY | FRHEEFF OO LIS, HERRE
TIEEZETHE L TOD 0, HDOWIITERE AT TH D, FiBEN T, BUETH
Z LI BT TT T T AR Y A T ER RIS TWARERSH D53, KED
KU = (F8) [ZFBEMEOR)-T=0725 9 EHERI L=,

7177 W A Hexanchus griseus (Bonnaterre)(Z-oU T ik, AFS T B4 M ORFFEE I X 0 s
S AT AEBEIREIC & R0 U D72 0  RED S CREE S 720 LTnD (B,
1992 ; 4, 2000 ; 4% - HH, 2002), F7o. YREREBIZHTE L7 i KREFHOKE 7R~
B2 CBONEOTAB E HE o722 L OH 2 BEE/KERBRITFTEOSR kit (&
ESCHRR A ) AR 1= BB e A EE T DS b LV, LasL, Ao
FIiZiT Compagno (1984) <° Last and Stevens (1994) < B LB E IRV, DI
3. BN IS DAFEO DAL SN TE 5T, KRB 2R, HAYERIEDFEE 7
iz 68 (?) ([ZHED, IRk L7-8 Lindoerg Zd%—F9 (1959~1993) DI 1 BiikE-fafaEIC
I3, AFROFAITHERH SN TWD OO, FLarorER L OWERCSTEZ: 13, —U 6
TUVRVY, FEHE (1990) (X, Kiftod [ BAMEGERRL 235 L72hs, 2 OARICITEERT
VCRIERECEIDERTN SV . B T T RNTONWTHERIRIITWA DY, HARYFHOREH -
AR IFL SN TR BT, 51k,

& 2T BRI AT D A i x Y72 > TR, WU H A 7T 5 2
Y L7 b OIS 7= 577z, Zhubid, Mori (1952), #& (1956) . JNiE (1956) .

28—



EBF 971) . i - BOE (1986) . RIR - /IR (1991) . BoSH (1991). St (1995), fa
FKIERE (1997) . RKAFUKEREIE > 2 — (2004) , HHIEDS (2004) 7RETHD, Lo
T A IO M) IR OFLER L A AYEYIRLER T 213720 7, ALROFLER L 72 5 b HiFLev
ZORICONWTE, ARRB 2D LT MO DEHREZTHE 72, BEWLEV, BT
TP ARHIEIHEZ DN T, AR (1952) 1FHEFLAS 7 (DT RT 7 Z A Lo a7z
DT, B BZEREIFR L T, TR 2RFE TH D,

1 SRAIREHR KBS Shieh 75 A

BN

PRHEOKERELE > & —. 2004, FKHIREMRIEESE. 15pp. AR—L—.

Compagno, L.J.V. 1984. FAO Species Catalogue. Vol.4, Pt. 1. Sharks of the world. An annotated and
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Y X DEHAH DRI

Fossil record of a whole scyliorhinid shark from Hgula Byblos Lebanon

HY i (X OR{bARR)
Takeshi Tanaka(The Japanese Club for Fossil Shark Tooth Research)

1.3 CHIC

WEREE (A -A) ALAITERSIE CTh 5720, WFaEbao X S IceHba s
LTEAGENIZEA LR, ZOLITWILADAHIFES, LinL, Eibfa 1 A THEHK
72 IEREZ > T YD | FORIENKS LG EMNEN,

A, LX) o X0 IERITAREIREED B A D2 H VA2 AT LT-O TR 5,

2.3 i

Lo i < oo AR AERGI OB OMIEN G 2 < OfFELAZERT 5 2
ETHATHD, TDIFE A LT DNENNTTRSTIREETEL L5, ZIUuTigo
HEFEERBE DS B CL 1T E A LRSI NT, ENTHERE Lo b o & Bbhvd, kA &V
L ZICPERT = e ba7e EI3fAm N E DT> TEY . ENEWRE-> T D,
ZDLR ) EOACAITHF E TSN A IR TN Y a — TR L Z &R T
X%, LL, 2ozt (Painting) <OE1E (Restoration) Sz d23% <, 72
IZIHEEDE A B HEESINTHND HONRG Y AT HRHTE CTHIEERNLETH
Do To b 2, WA LTAEARIC T & R e EOEIIE A3 5 L OF 007 7xoTz
DNTHZENHD,

3.2 ba

SR oA (BE 1) [XARo L 5 Z2BEeoriEiza <. £THZ (Natural) ok
HETH D, BHE OB E TRAIRFESINTZEIE L LUVEEARTH 5, K0V L > Ty
LRERIT26cmb D, gD Lxt, 52 g BEESHEEIND, Lol 5 115HE,
1. 2 REEDHER SN2V DITEE E B> TR.ZZWEITTE L bis, 7B, EARD
&R & L, FEHESPTE [Hgula Byblos Lebanonll, ZEHIFEIE [EHI B #A (Cenomanian) J.
I LEERIOLA TH 5,

TUANVA B AT—THHH LT, EAEZTEMICBIEE L, £79, FFEETREZ 2T
RSO EFRFINTNDLZETHD, HrH EHERDNAEINCER> TEHLT
WAHEHTE (BFE2, 3), ZHETHIRICHESD 00N EADHDOKR S TEH L0 5 Z
ElE, EORL ZOEARITINEL HMANZ U THERR L 72 b O T, MR TE D5 M 72 & HER
T 5, GEAL5ICHH (Bm 0.8mm) SAIH (M 0.5 mm) DOILKEEZ TN, M
D EDEORTH ORHEN B < HTWB D005, IRIAEARDERERZ TR L T D ERTI
(KEODESY) . B EB> CODIEECH D, FHIURDOHNE L1 d 2 MR KI5
otk (BED) FrNiinu T2 ONRE L bind (BE6), FTARDOHILERZ S D HEA
HENWRFESN TS (BET),
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4 [FlE
EEROFSAZ [RIET D720, lOREZFE L < T, R TOWIC—*ORIRERD B D |
RIS S RERDHER SND Z e D, NI AROMIZILD Z L 3D, Fi-,
EIEDRHR b R A IV A B D K 5 72kl T L= 2 A 7Tl B4, iR AERT 5
~Z 9 X J&I Scyliorhinus canicula, S. stellaris @ 2 FE2NE HALTUWND 23, FEARDEE 2 {5 iEHH,
2L VIEIAWNE Y2 5, F7=. S. canicula DEEA 40cm, S. stellaris D2FE1X 1 m
iz BT, BRI/ MO S Ll Ziidx, ZZTiE, R TP RABORE
LT 5,

PR DR ZBIELT 2 DI H T2 0 | #E) RS Afm O &2 - HEREMREOR  AIKIZI34S
JIEST A 2« HERIEYIAEFTA @ DIGTAL MICORO SCOPE UHX-900 (KEYENCE %) o
EREZF AW & . IRl L Q=2 nz, Z o2 RBED LTRILE L HiF 5,

(3%f} : 201047 H 18 H  Receipt: 18 July 2010)

HHE 1 : 7Y X BEOFRER (Scyliorhinus sp.) D& LA
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HAREA ZFFARBIT DT AT IELADE 2 FAEH*
Second record of Stibarobdella macrothela (Hirudinida: Piscicolidae) from the
tiger shark Galeocerdo cuvier (Elasmobranchii: Carcharhinidae) in Japanese
waters*

REMM (ERARFERFEAEMERFNIER) - FR £ (EERESFTSA
EEHEMEREIEE S Z—)
Kazuya Nagasawa (Graduate School of Hiroshima University) and
Minoru Toda (Ocean Exposition Commemorative Park Management
Foundation)

Abstract

Two specimens (72.0 and 65.4 mm total length) of the piscicolid leech Stibarobdella macrothela
(Schmarda, 1861) were collected from a tiger shark Galeocerdo cuvier (Peron and LeSueur, 1822)
(177.2 cm total length) that was dead on August 22, 2009 at Okinawa Churaumi Aquarium in Motobu,
Okinawa Prefecture, southern Japan. The leeches were found on the tongue in the buccal cavity of the
fish. This collection is the second record of S. macrothela from the tiger shark in Japanese waters. The
fish was captured on August 15, 2009 in a set net installed in coastal waters of the East China Sea off
Yomitan, Okinawa-jima Island in the same prefecture and transported alive to the aquarium. Since no
leech infestation had been observed previously there, it is highly probable that the tiger shark had been
infested by the S. macrothela specimens before capture. The specimens are deposited in the annelid
(An) collection at the National Museum of Nature and Science, Tokyo (NSMT-An 413).

CAVE TIC HAPENREERI I 3 F D b /U (BRIZEWFT BRI b Vi) D% AEDF B
TS, WTNBIER VA EARHIR T 52D T, ZNHIFLLTO 2 B3FETH D (RiF -
#JH, 2008; Fi51%7>, 2008, 2009)

7 71 A7 X )L Stibarobdella macrothela (Schmarda, 1861)

AF 7 I eV Stibarobdella moorei (Oka, 1910)

T 1 /L Pterobdella amara Kaburaki, 1921

Arlal, PPRESE O YK IERE CRIE IS BESE L=+ Z F A Galeocerdo cuvier (Peron and
LeSueur, 1822) D E7b B /VH 2 RS EREE S, £ HITT U A D < EVUI[RE ST,
OREDA X FV XZIBTF DT AT ELOZEI Yamauchi et al. (2008)(2 & - CREHLIC
WESINTWDHDHRTHDHDT, SRIOFF 2 ONEIZIIT HABFEI O OF 2 FERF & L
THET D,

* HARRERCE fEOEE RUZREd% 2 — b —4. Notes on the parasites of chondrichthyans in Japan
—4,
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L AZFYEAMBIFIT AT I e (FEEA, 2K 654mm). &K (Aim; B, g
), P &SEE (C, ¥, D, iEm). A —/b - S—Z20mm (A—B) & 10mm (C
—D).

Fig. 1. A fixed specimen of Stibarobdella macrothela (65.4 mm total length) from a tiger shark
Galeocerdo cuvier at Okinawa Churaumi Aquarium in Motobu, Okinawa Prefecture, southern
Japan. The whole body (A, dorsal; B, ventral) and the oral sucker and trachelosome (C, dorsal; D,
ventral). Scale bars: 20 mm in A—B and 10 mm in C—D.

k& Hs

2009 4F 8 A 22 HITHHRIRASHITIZ & 2 MHsE DI KIREE O Rkl B 2 O

(15x15x4.5m, 800 m®) |(ZUNAFNHEIE LT-A ZFHFADA X 1R (&FE 1772 cm, K&
28.85kg) O LD B VEA 2 RN EREES NIz, DA X FH AL, [FEE8 A 15 HIZiHHHE
WEEAAAE 2621°N, 127°43°E) DM FHHICERE SV E BN Clgrz, i3 Sk
FREEIC L SN2 b D TH D, B NVHHITA X TV AOBEICHICERE SN, FRAEFL QW
72085 L TR Z g S S 7-0b  Blik%E 10% 7 4L~V ik E 100% <% ) — Wik Cli
E LT, ZIVOHDEARIREDT- 0, JAERFCE LI, TPRERIZE L FHAL BEEREMTD
7=, BEAIT Llewellyn (1966)<° Furiness et al. (2007). Yamauchi et al. (2008) & FiV N ClalE L7,
BT, BEARITENR AR CRE ST T0D  (NSMT-An413),
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X 2. A XFHFRAOERHFET DT AT I 2R TIXEEZRT, A7—/L -« "—
1% 20 mm.

Fig. 2. Two specimens of Stibarobdella macrothela infecting the tongue in the buccal cavity of a tiger
shark Galeocerdo cuvier at Okinawa Churaumi Aquarium in Motobu, Okinawa Prefecture,
southern Japan. T=tongue. Scale bar: 20 mm.

FEF

A ZTFHPFANBELINIZ B VEEAR 2 ERIT E HIZT B A 7 I EUCFEE SNz,
TERESEHORE - IRITSE & ARR IR T Dy, SRR X AR B 5, N O I
I3, AFEZRITET DERCKE REHE CH 5 R OBBaOBENH S (X 1C), EWEIL,
AAE L D HIZDNTREV (K 1A—B), ARRITABAIZRZE R T, Bl 5%
DY A RIEE LD B REV, RO I T, K& RSO BT,
TERIFE 1AEROE UTAEAR CII e 2T S0, DR e BRgE 5, Aok &
HRPAEIE 72.0 X 20.4mm., 65.4 X 20.9mm,
fBE A XTFTVFA B A a2 B A AR
FAWNL : OENOEE (X 2), 7H A7 I E/VIEREIC 2 BRSO Z VT
FAE LT, BN M D B3 7 S o T,
BRESPT « MRIRESERRASHIT 7)) 1| 424 Bk, JRESE O HEKIRAR
FEEHH - 20094E8 H 22 A

3

T AT I BT IR A ORISR T ET S Z ERMBN TN D (Llewellyn,1966;
Yamauchi et al., 2008) , S EIDA ZFF A LD T 7 A7 2 ELOIE AL, ODABEICRITAA
FFEN DD 2 [ B ORtEkE 72D, HAFEA X T AND ORAIOREE T, HRIEAE RO
AP A E Tl S 7= A B 15 57~ (Yamauchi etal., 2008), 77 AT 2 EVWIZ D &
X IE O D PERE %R L Qe

AKIEEEEE O AFETIBIT AT B A 7 I EOEEL, RO T BT ERECoF5]
DEIHILUTUN S (Furiness et al., 2007; =10 2009), FZ T, RV A, YT U X,
T XA RANFEEZZITTZ,
ARl T H AT I EIVHEFE L TUNaA X T A TTIHHESE SV KRR O B8 Cfa g ¢
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HoT=h, ZOfAE BENIENC 8 B L b Tl -7 (2009 48 A 15 Hif#, [FI4E8
H 22 BEEHE), [RICKRECIE, A4 AP 2R (BEH3m), Yo7 h 22 #15m),
LEVHAZRE (3m), v/ /AT WX A2E (#25m) BINAEIN TV, oK
FECITaEZE 8 RO 0 Y AFENEE SNV TE 7208, B /VENEAE LT Z SldnoT-,
INHDTENS, SREBERENET A AT I EWEL, RSO CIRES A X TFY
ATHEH EFAELTONT, EEDIRA L & HITHHESE O KEEICFRFHIAENTZ B 25
D, 728, TH AT I ENOFATNITIRER RSN -T2 Enh, B VOFENRA
B FH X DBIEAFRNZ & 1TE 2T, To U ATRESH AR CSZ T T2 B 2D & A — U0
BEHE L B L TN D20 B EIALR U,

WHBEIZF AT 5 B VD KIEE~ORFHIABICEI LT, FEIEN (2009) X [ A %%
FAETDBICIR, M, R I SN =B A KIREE I IR A SN D Z L%\, &
DEE, e VEEZEDEAREZRDIAT Z LW E VISR ERENNETH D, FHZ, b
JVIED X5\ AERBRICTRIE T2 8 £ EARIT, AMENICREBIAEND & B ITHGES
HZENTEAHDT, BERFEELETDH] LR XT5,

AT
ARG ZARD DITH T | 1L DU KIFARIR A I IHFATEE S TR ERIC o 7o, £
WFFEAHED DB, MHE BRSO RN EE M GEEOVL Y (R 1254
SIV-AITEBIEGE: WIFEE R [EIRPERIOTA B, FHISOR A 2 S el
FAERFROMIA]) O—EE iz, FL LR D,

BTN
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RARFMh, « FRFS—. 2008, OAEOHMEIC AT D v /VHH. SEENTZESR, (44):1-7.

Rt - (LR - RN, 2008, HAPE Y A EAVRIB X O 7 R e VEHD B §%

(1895—2008 4F). H AW HIFEEAH, 63 151-171.

RPERIHL « BFUR— » TRAA. 2009, HAFEREMHIC 77492 e VR L KIRERIC R T 27
AA T IENOFER. ATEE, 59M52): 37-41.

Yamauchi, T., Y. Ota and K. Nagasawa. 2008. Stibarobdella macrothela (Annelida, Hirudinida,
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R BT CERE S NIALRRD U 2o A

Northernmost record of giant stingray, Plesiobatis daviesi (\Wallace, 1967)

ZRAE (777U —) RERBRRGIKIEEE) « ARt W& I 7T Y va—Y)
Toshihiko Mochizuki (Ibaraki Prefectural Oarai Aquarium)
Hajime Ishihara (W&I Associates)

Abstract
A female specimen of giant stingray was entered in the set net located off Hitachi City, Ibaraki
Prefecture. This is the northern-most record for this species. Like six-gill stingray, Hexatrygon bickellii,
this species has also wide range from South Africa to middle Japan, including Australia and deep water
habitat.

2010 =6 A 24 H., KLU A AT OIS CERE S-S E R/ A ETE O EE
fa GEA . N 36 34 34”7 E140° 39 377 ) IZUARTA RN LT, KNAaGOMHAERE
BB, BEF I = HERTH T,

MHITEH 25 HIZT 77 U—)L R « KIEDAZ o 7 OFFERENRFE > T2, =
FROBE T AT A TR SN, 6 H25 HIZT 77 U—/L R« KIEDAH 7 2 4
DL, VATA ZRBIRST2 b OO, 2T TR CTREZ 7 A=A D) £
STWTHRRIZENH D 55> T JERAEN THEINFZENTLEW BBERIRETH Y |
fH 72 <3t L,

ZOERIZA AT, FHAT—X LA T O@ Y Th D,
4 £ (TL) : 158.0cm
{AfhE (DW) : 81.2cm
E (DL) : 88.0cm
& #| (BW) : 17.6kg
JEHR (sting) X2 A%
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Fig. 1. Plesiobatis daviesi collected by the gillnet, female, 158.0 cm TL.

) AT A DFCék
o AT A 131967 4= Wallace (2 X W §§7 =~ U 70 Limpopo River HA&7K4K) 435m 7> HE4E
S AV AR LS & Rl S 7o AU AR LI TR 40m CHAE S V78§ Fol S 4.
ZDAFRNE 2,695mm (2K O, F S Giant stingray T 5, 441 Urotrygon J&IZ & D Hi T
V7223, Nishida (1990)i & ¥ Plesiobatis J&238TEX <AL C, BMETIE 18 1 F D P. daviesi & L
THLEDT BTN D,

7 IZHE =, 1978 FEZ Tinker (2L D T A M. 1981 A2 Urolophus marmoratus 054
C Chu, Huand Li (2 L YV FE oD HRCER S U7z, HAUTHE Cld Nakaya 73 1982 4R 2 U —
/N7 AUERED KR 350-395m 22 HEtEk LT A A L AAfHT, # D% Nakaya (1984)12 L U i
8 N7 7 DK 155-205m /> Hitdk 47z, TSI, Last and Stevens (1994) Sharks and
rays of Australia |25V A —A& ~Z U7 odbibR, ALHFE (ki 350-680m) 7> Hitsk S 4,
Compagno and Last (1999)?> FAO %1 R” The living marine resources of the western central
Pacific” |2 & 0 RHEACIEER O A B S 47,

21 HRIZ A > T, Yano et al. (2005)7>” Sharks and rays of Malaysia and Brunei and Darussalam” .,
Last et al. (2010)?>” Sharks and rays of Borneo” CaR/L R AP0 B Redk S 3072, ARFROAPN A
DITHRERCTH Y . AfEE U TIIALRRDORER & 72 D, 7238, 5 2 EH OA RIS HRIAEDN
RETTHE CEAE U 7o ARREAR 2 B IHE R i) IS ERMEICRE L CnD Z L 2k~ T
<6
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TR Y A DREREACE b A REBERIBRIZONT
On unusual form of striped cat-shark, Heterodontus zebra

e OuaiBa/KERBRRT)
Hung-Chia YANG

R RAFTEF ML L xR P AT L ELS, ENLLOMIX, YIOE)
IR BAPNELSFE oD & ZARE LS HES TWDLDT, HI-bIOEED X 512
A DT=DIZEDHENDH D, AARFED R 2 A Heterodontus japonicus (Maclay and Macleay,
1884 DFAA X, AN EOORFEHERIAL T 275, B « AR =IRF « HURHTHy « ACMNFNE « HRAS -
TR - BIHR - FRE - RS - B - SRR EOFR MG THRIC R IR LIRS, Eh
(TR a7 A DR TR ED 1 5 7 T THRS AL, ZDIENNT S WL DDA 738
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