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A personal farewell to Prof. Dr. Reizo Ishiyama

Matthias F.W. Stehmann

The message by Dr. Hajime Ishihara in September indeed touched me deeply, that our old
colleague and predecessor in skate taxonomy, Prof. Dr. Reizo Ishiyama, had died on 11 September at
the very advanced age of 96 . Although the sad news therefore came not totally unexpected, I felt quite
personally the loss of a very important pioneer in our field of research, i.e. mainly the taxonomy and
biology of skates.

It was back in 1966, when the late Dr. Gerhard Krefft of the ISH Ichthyology Dept. and fish
collection in Hamburg guided for my doctoral thesis at Kiel University my interest toward the
taxonomy of skates, when I possessed only superficial knowledge of this particular field. Just eight
years before in 1958, Dr. Ishiyama had published his fundamental work on the rajid fishes in Japanese
waters, as well as his study on rajid egg capsules. Gerhard Kreftt gave me his reprints of both with the
advice to carefully read them and then decide upon trying for my thesis such kind of analytical
approach to the northern European skate fauna. While reading, I became fascinated immediately.
Probably the same had happened to my colleague P. A. Hulley, who at the same time began for his
PhD thesis such investigation on skates in South African waters, as well as R. C.  Menni in Argentina
on some of the SW Atlantic and J. D. McEachran on NW Atlantic skate species. Hulley and I have
exchanged numerous letters with Dr. Ishiyama asking him many questions and discussing our results
with him, and Dr. Ishiyama always has taken the time for this correspondence and followed our results
with very engaged interest. He will have been pleased, to which degree Hulley's and my thesis results
did confirm his concept for approaching skate taxonomy and evolution.

Only once, during the 2nd Indo-Pacific Fish Conference 1985 in Tokyo, I was given the privilege
of a personal meeting with Dr. Ishiyama, when he had invited Hajime Ishihara and me for an evening
dinner and thus provided the opportunity for intensive personal conversation and discussions. I was
very impressed by Dr. Ishiyama's deep knowledge, but not less by his quiet and unassuming attitude as
sure one of the leading skate researchers.

Dr. Ishiyama has engraved his name into the history and development of skate research, and his
works will remain as classics hardly becoming outdated. His legacy will never die.

This personal obituary is dedicated with deep respect to the late Prof. Dr. Reizo Ishiyama.

Dr. Matthias F.W. Stehmann, Hamburg, Germany
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D, ENFNWEFOHRERDEEE > T,

HRURF O T 60 ik CEET DIEBN /2> T\ D, AARETORFET—FR EE
THEITIRoTWBEDT, %L DESRZT-BIFBIDOKREZATHRE L T, B KON 63 5>
65 ik & T, FRITRNERFON 70 ik £ CHEWBER 2325 Z L2035 5, FLOFREEEZ OV
Bl (1915~1984) 131975 4F 4 H 1 HIZHIRKZOEHFEZ DX TWD H Bz, K
DIBZET I - T KL E A SRS \THERE L 7= DT, KL IR I A BN CIRIAE 11 A
(R KSR ST DEER AT LT~ £ LTI 60 k& 72 »7- 198244 H 1 H
\CHOR R ZTE LR | [FHEE 9 A X0 34E 2 H £ CENL ABIHEP DR EHTR 2 S,
Z D%k 4 A X0 RIFKFITREY 1987 4 3 A £ Tiili 65 1% C I EH/R X o7, 1987 D 4 A
5 H XV FEE, ENABHHEFSEORISCER S, 1 FROFREZER L U ClEHHIED



P TN U TROERIEROER R & NI S, SR ERSTEAR % KEFRAT S

TWD, FADEFEIZOWTIL, DS 1976 FITNFE LT TREBPERFROIIGE] O L%
IZ— R LT 2 & D 0 | ETOREMET TR LZY LTRLBI L (BE1),

Z D% HMEIEIIR OB B L LT bL, FMIKILA L 2O OREBETHS L
72, 1986 4 10 A 9 HICHIBVEEEHMOBE R IRBTEREY R CAMRODY 2 2 Dugong dugon
(Muller, 1776) 23R &4, B TIE 1932 FTIRWTHE _HAH 72D T, ZORIBUEANY
HICRE STV 5, 1988 4E 4 A 21 AIT/KITIA A5 > TR DR CHRE A - TS
IZATE . KILIEN 4 O BEER->THDHDOT, TO—HMEFUIFID, 5 THERIEL
TW5 (BE 2), ZOHDRMH, OB R 2B > TOND0% BT, ZhUTfE
KEEOWOE A B 22 GEITN T E 722 & KL 2 bz, BbDFEEHIZR O
X 1997 FFOFR TR Tz, BHINOEF LA Z & HEIUI LR,

AITAEDS RIS DT, ZIVE TR~ L QO TR DA AT DI
FEVR N THRRATER EHHFEI I~ ST 5 L )27 o7, b9 40 FELSRO Z ETHHM D
FREFROBFE BITEEKEFFICER S, < ORFERPER SN, FBTot
RETHREL, 07T OAKTIAEORBERETHTZ O LIEHIEIc Rk &V, 87 o e
NEZEDLI, BBOERFCKNTZHIED 2 DT BWO7W KD Tk 21 LA
AR T TELZ YT Do, FRbERERSTIRFICL Y, 2o Z#K-> CGiea s CIE
<o (1950 LV b ol E B AREORIET L AT L OEHATOMRICER)

BHE 1. 198843 H 1 BIT/KIL—3L#d% (F5) & I BEE KERBRAT R T~3hH
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HE 2. 198844 H 21 HITKIL—L3d% & B CFffn L THA OBRERIBL~EYD | ¥ =
= DFEUEARZSB OKIL LB )
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The endowed chair (emeritus) professor and former president of the National Koahsiung Marine
University, Dr. Che-Tsung (George) Chen passed away on December 10.

20084F6 H20 H EHEDL A KF 2T

He was born in Tokyo on July 7, 1943 when his father studied in Japan. He moved back to
Taiwan when he was four years old and he stayed in his home town Miaoli county, Taiwan until he
finished his high school study.

He got his BS degree from the Department of Fisheries, College of Marine Science and
Technology (now the National Taiwan Ocean University) in 1967. After being a teaching assistant for
three years, he went to Nagasaki University, Japan to pursue his master degree in 1972. During this
period, he started his elasmobranch study and published his first paper on fishery biology of dogfish
which is still being citied now. He got his Ph. D. degree from Tokyo University in 1977 and was
recruited as an associate professor by National Taiwan Ocean University that year. He was promoted
to be a full professor in 1980.

12—



Dr. Chen’s specialty is fisheries biology and management of elasmobranches and he has
published 64 scientific papers. He and his colleague’s revealing the mystery of reproductive type of the
whale shark in 1997 is his most contribution to the elasmobranch society. Dr. Chen was active in
international elasmobranch society and he was a member of American Elasmobrach Society, Japanese
Elasmobranch Society, Shark Specialist Group of [UCN, and Taiwan Fisheries Society. He attended
many international conferences and made a lot of good friends in the past 25 years. He was a visiting
professor of North Carolina in 1987-1988; visiting professor of University of Washington in 1993; and
a guest professor of Tokyo University in 1998-1999. Due to his contribution on fisheries society, he
was elected as a honorary university-fellow of Nagasaki University and National Taiwan Ocean
University.

He was elected as the president of National Koahsiung Marine University (NKMU) in 2000 and
he worked in this university until his retirement in August this year. During the past 8 years, he devoted
all his effort to promote the academic level of this institute. He initiated many research projects
between NKMU and other domestic agencies and international institutes. He also tried hard to get
extra budget for this university from various sources.

In the past four years, Dr. Chen fought with cancer strongly and bravely. He still concentrated on
his administration work during this period. Unfortunately, the last treatment did not work out and he
passed away. His funeral ceremony will be held on December 27 at Taipei Secondary Funeral Hall. A
memory service will be held on December 30 at National Koahsiung Marine University.

His contribution on elasmobranch/fisheries society and his optimistic, sincere and hospitability
personality will be noted and memorized by all of us.

I appreciate all of you for your warm and uninterrupted contact to him during his life.

Kwang-Ming Liu, Ph. D.

Professor

Institute of Marine Affairs and Resource
Management

National Taiwan Ocean University
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T DUFFESLEMEED) 83252 & 1E, BlEsdfn, AKPE, W, BB/ CYREICEE 3 58 MK

&, ST - BFZE, PEFEIREIAIC ROV THE RIS BT - FRE . NERRBLRE 32
T DHHLOTT,

ZDOREIX, 2 OO5IHI TR Y | BERIL NHESLE B AROHEEIZBT 5 K572 1)
i O CZE LE L, ZHUKIEREOM, FEROFMATS & DHERKFEE K

CUHIHHFEITR) #0353 4 L 1THEAZE L TWET,

BEENZ OB ZZE LB L LT, REZOUEHRAIC LD & KIEEICBIT DR -
fEBIEE N E FHISNZ b DL S TVET, ZZITHLEDINLTWVETHR, fERNMTH- T
X 7B 7 2 B A RRATZE, BREEBCBIEENIN A, JHHRSE U KRR 2381 2 R
TIRMHIEENCDONT S, m<FHMiSTOET,

Z ORRIZATEERENSE SNDIE, EENSETIToTE T2, 2L OUFENRO bl
HDT, FOUFEDIE NI TH - HF b EEALAFE Tho7- L BbnEd,
IHHDHET, ZOSREFENTNWELEL DN IAELOEE BUWETN, ZOSER7
L, < OWEBEICEET 2 FERH D £7, 26O TH, KLEBRNRETH-T-
DN, MRYIDOY o _ReW 2 DOEWIEE « BRI L7 Z & TIERWTL L 90,

ZIBIZOWTIE, HAEEFEERE S 55 22 BONHED ‘TR ADE] LK
FEOEBRLEIIOWT” FZHENNTE D £928, SEEICBIT 2 AROEEIL. 40268
29 £ERID 1980 4ENHATH TUVET,

Z DN BEER DIRO FIZ Y o Rt A RARHSEDEF - BoRa T\, v & DK

WNZGH, VL " AORWIETE CFRk 21 428 HBUET 14 4) (ZakEh L, BUECIEEW
13 & VRN H RO > TOET,
LB 30 4R, B ORIEE TE ZIREIZRD Z L NN L R A 2 fERERE
TDHEFOTERHTIEL, TARRKE Y ARARYIFAFT CEX L0050 TLZ, L, YV
NP AP ZBLEDTZRHZ L, fEREORMOIEL S & “BHITD HD” 722535
WUFE LI,

7 H 31 BIZKIRAEIT S C, WNEROBINEI TV E LT, FHIE 70 HALO T E THD T
F LD, BIEBM LT E W) Fa sz BfEHIZITRIRE 130 AFRIC/R D | fER D
ANRDOEEF D, BBRLHNDFE L7200 £ LT,

A%t BERED ORI E 2 & 0Ic, R mT 7= FaeofE - Bra{T-o
TW&E7=EH-oTHET,
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Molecular evolutionary studies on Chondrichthyes: in search of the ancestral
vertebrate genome

TEERHE
(RAY e a L RE Y REAEMFR BMELEM T TEE)
Shigehiro Kuraku
Laboratory for Zoology and Evolutionary Biology
Department of Biology, University of Konstanz, Germany
Email: shigehiro.kuraku@uni-konstanz.de
URL.: http://www.evolutionsbiologie.uni-konstanz.de/genombaum/

Abstract
In many different fields of biology, cartilaginous fishes  (chondrichthyans) —have been analyzed especially from
evolutionary viewpoints, pursuing the origin of characters unique to vertebrates. Even though many of such
evolutionary studies involved only one or very small numbers of chondrichthyan species as representatives, the
diversity within this group of animals and its time scale is beginning to be diagnosed more intensively. Moreover,
large-scale DNA sequencing projects have allowed us to scan characteristics of chondrichthyan genomes and
transcriptomes. In this review, advances in molecular evolutionary studies on phylogenetic relationships, its time scale,

and genomic propetties are summarized.

XTI

AAMAE TR T HEBHDORELITELS . TKHEEARSETWREWIZTERYY,
EFAY, THET, A, oA, FUFAZPEOTHNIBN Z LTV DOTED, 5
ITEICEBEMEE D TE T, BIfE, FA Y « aRZ 0T, #oTh/KiEEE & O3LHE
W55 C N7 % A Seyliorhinus canicula & T4 O—F& Raja clavata DINZfEH>E TN Z7Z2< L &
HIZ, AFSNTOD o FRSIERAZ AR L, 51 /ft/2 i T TEEAUZ R
5358 1Ok, 512137 2O 227y =7 MeEH TS, H
AT RORB DL OF 2 ITHE D BIGEADIRN N E Y 7 03h LAV, ZOFL
FTIL, R 7 AT, BIOERAETFOREN G g RO It
HTTHIZVY,

REWEHRERERON?

FHEEMW OERBND S F E AT HONT, ZOEIFZEED L 5 22015808, LIRiT)HER
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BHREICHER LT ThC&E e, W%k (Kawauchi and Sower, 2006) . £%%% (Cooper
and Alder, 2006) . #HESROMIZE (Rotenstein et al., 2008) 72 & Tdh D, FFIZUTETIL, —HD
Evo-Devo #IFZEDAN B | BEFOME 72 SR L, 4 FRAFHIT 7' —F 5D
TEREE( LD T R RO HITON TE T D (1), BE8faZFIH L7 invitro O
TR BHAWSIL TS (Forest et al., 2007; Mattingly et al., 2004) , 7/ N0 Tlx, ##
W, 7707 ) hnT7ayey M BEIHEE L7z S Brenner 5D 7 L—T73, VX R
Callorhynchus milii D37 ) SECSIZ S L7z (Venkatesh et al., 2007), {RGEFE | ffi7= 17158
N OFHER) & Lhls SN B 7eiE REAClddH 203, e REAO N O SR % 40 1%
MFHHE TR EIE b H D, L <IT, T<HIT Timetree 7’27 kb (www.timetree.org;
Hedges et al., 2006; Hedges and Kumar, 2009) 73, 73358 D@ 2/ N & LERZAEY)
DIEFIZZ < DRI HONT, I FEHNZ IS IR A i 5 Z s 2 BiEE LY T
bz, ZOHT, BEHRIEIZ OV T, Heinicke B3, BEFO/ 1R R A FaFE L
729 2 C. HEENR AT 4 53 %1T->TCuv5  (Heinicke et al., 2009; #%iR), Z DX H 7
ERIT, LOEPRETHRE TWD, ZORETE UTHEAEICOWTE LD TR E
WEEASTERETH 5,

TFITH & DNTSRIEBEIGR & iRFN

F9. FHEEMW) RO RN T DB RIEDOMEIZ OV TR 5, FEIE, 1990 F4%
%L, X P FU T DNA ISR D00 FRBIHEEIC & o T, i RIE il g fJHON
NGS5 LS T ANNTZWT —Z B3G50 TV 2 (Rasmussen and Arnason,
1999a; Rasmussen and Arnason, 1999b), =Dk, Z D, D5 ) A EOEBOERE 2 —

R 7-% AW ETIZ L 0 S8 S, BUFOAZEREHEBM) O W CllE A Bl o0 L
72 (K1) &) Z &b fFMBEOBERGMED, 5 1R IIfRTIC Lo TR ST
% (Kikugawa et al., 2004) ,

WIZ, BUEOERE NI BRI DN T TH DA, BHEN S > & bIRPINI I L
T2 ) Z BRIV (Kikugawa et al., 2004; Mallatt and Winchell, 2007; X 1), Hfi
FENEINZ DWW CHIBE & 72> TUV2iE, = D2 /L—7 Batoidea DRFIINIE TH D, TERES:
FIRHEIC S & DWW ETIX, =A1X, / 2X U X (sawshark; Pristophoriformes) <>/ A
H A (angel shark; Squantiniformes) & & %12, Hypnosqualea & FE3AL25 7 /L — 7|2 FE S 4L
T /= (Hypnosqualea {fZ#ht; Shirai, 1992; Shirai, 1996), L7>L. AW 0 T OEITD 70
HOD, ZIVE TOL TR HIATIEI 2 < Hypnosqualea itz A& L, HRAEE =
A Batoidea & ¥ # Selachimorpha 7 /L— 712243 &35 L 9 BfR % 3R LTV 5 (Douady
et al., 2003; Naylor et al., 2005; Rocco et al., 2007; Ward et al., 2005; [X| 1), T A D7 —T7PNHEp
[ZOWTIL, & &Y %2 A H Heterodontiformes ONLEN E > BT D B THD
Z EEBRIFIZ. Y /YA EH Squalea & % A Y A H Galeomorphii (22 53 3415 £V HEE
EPEIFF STV S (X 1), KD L~LDRFEERIL (Heinicke et al., 2009) (2
RSN TV,
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1. GFICESWIZREER. DIRERE. BHRT /) LOKRA.

FEANT AR & IAER AR L, BN ZENENDRED T ) YA XYk 75 7 TR LTz, Ttk
LT, Timetree 7’1 = 7 | (www.time.tree.org; Heinicke et al., 2009) (2% &-3<, 7/ AORERIZ OV
TOHIE, Animal Genome Size Database  (www.genomesize.com; Gregory et al.,, 2007) (26 &3\ CW\5, 7/
LHA R BRORAUBI LT, —FEICOW TR & 2531003, ThoEHNRT 7 718D
T EITHER, FEEL ORFUTIBNTY ) A A R LOBTUZ W T O 2V,

Figure 1. Phylogenetic relationships, divergence times, and genomic properties of chondrichthyan species.
Phylogenetic relationships and divergence times are based on Heinicke et al. in the Timetree project (www.time.tree.org;
Heinicke et al., 2009). Genomic properties are based on Animal Genome Size Database (www.genomesize.com; Gregory et

al., 2007). Note that all records are included in the graphs even though multiple records exist for individual species.

BHITEERELOFENRE S TRV E WS EEHNG TH A 9 0, EIOR LIiE RZEN O
RIRPIREIRD 0 FRMINTIL, < DEOMEZTebDRIZL A ETHD, 2009 Fi7p
T, BT Timetree 702 =7 SO T, ZOEMWIREDZ < D ZETe ARBIRD
TR JOVHEARIZ DUV T O AN EE S 47z (Heinicke etal., 2009), Z OffT Tl 5
ARHNZ, ZRLRNCHR S ISR E b S SREURZGEL, X Fa FU T LD 12S B
FOVISSIRNA &5 1 & . #4477 2 D RAGI (recombination activating gene 1) i&{z 1% FAV>
T DIAERDMHEE STz, RN SO TOIEEREZHEE T 57200 a L B a—2 7
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177 LE Wb BRSO (calibration) (2 HAVIAALA DTFROFEIZ DUV T,
Timetree 7’1 =2 FDJFZE (Hedges and Kumar, 2009) %2R SiL720,

1Tl S EO B i/ NEALE LT, Rk & DIFERE R LT, BRLUOENL
RN LoV DBRIZ OV T || Timetree JREZ SR SNV, ZOHEEIZL D &, 4254
B LMD/ T 4.7 (BFERT (EREICIE, AW OcEn -y MTED23, 4975 43
BAEAD . £7o, YA LA DT N—T Dok, L2 39 EFEAT (IEMIZIX, 4375 35
BEERD ThHD LW I, EiL ZNODONIERIT, (bAZRIHEES N TWEL Y %
NENEFEZE L, 20X v v 7N, KO HWBADRIENA o THDHZ EARLT
WDDNN, 8 DUWNTATEIOFEHTIN ET D O R A2 HEE LT L E 507 6 DOFR %5 AT
T=DONEH LNIT HTOITIE, £ 0% < O FESIFHRIZIE SN S 572 DRRGED T
Hb, WTHUTE X, LA LS FRETOED LY, BUFOIE RIS, 4 EFLL L
DOEVHELOFTIEY HIF o722 E2RLTWD Z EIZED Y T80,

7 ) LAk

7 ) B 970 HYHORERL AR D WO D DHINE AT L. I < e A
YA HOWT 1T T & 72 (Schwartz and Maddock, 2002; Stingo and Rocco, 2001) , £ 9 <25,
HEREORTYH, & UTHREEIZ, RAENELL T ) 2904 XHREVHAICH S

(Gregory et al., 2007; Hardie and Hebert, 2003; [X| 1), fEEHHEEM)F L OSASIAT A7 VD
FDT ) LA XL FNOOGERMERZ b & ITHEE SIVEBHEEM M E O (Muffato
and Crollius, 2008; Nakatani et al., 2007) 2>51d, TURIZ/R D BN HIAREHRS 7 L ORAEAHS, th
DOFMEERN) & DOoIA%  ME OB TELNZ EHEIS D, LML, Y UX YA C milii
DFERGY T ) DEBNE DODOE I TIE, HEHEED TR/ TIE, &7/ LEED K
I IRKHUET 247 ) DI TR SH TR (Gregory et al., 2007; Venkatesh et al., 2007)
L7e3 > T 7 7 ADOREIACIFZ D ER DG E BT/ > TRETZ EZ X BILD, W DIE D
BIEDYT ) LA RIS N EREIBITEY | OE AJEIZ ST T ¥4 2
C. milii N7 ) DECHITEDXRIGRIT I > T- DI Z OFEHIZ XL D (Venkatesh et al., 2005), 7/
LY A REFHe DR & LT, &7 7 2EERFET T REFRRAICHE S - 8
BFIDBEE- L CWDAIEEE S 85, T2 & 2, T A Y 7 227 Y A Ginglymostoma cirratum
D477 HIZiE, NSRE  (nurse shark repetitive elements) & FFEAL D KAERCH A SR | CAFAE
THZENRHLMNII TS (Luoetal., 2006), 7/ IMEROELEERD 9 2T, 5% D
7 ) BTA RISV D, BIRERUClEL, A O—Fk Leucoraja erinacea 1347/
LEHNIRED Y A MZFET HIVTOD DS, WEEABPITIIBRG SN TUINVR2NE H TH D

(FFMMIX. K[E National Human Genome Research Institute [NHGRI] D7R— A_—
http://www.genome.gov/10002154 ZHR), W\l 9 | B FDEREFEY & KED DT U F AT
BeF IR ET % EST (expressed sequence tag; EST (Z-2V T Dt Parkinson and Blaxter, 2009
EHIR) Tavxr NI, 77T YA Squalus acanthias, TA O—FE L. erinacea, &=
~ 7V EVTA Torpedo californica \ZOVWNTITOIVTEYD, ENFIUIOWT 1 HEHZ D
#1739 CIZ NCBI @ dbEST 77— & _— A TEGR ST D,

EFSEZ O T N B s FEOSIRE D551 6. I T C&E 7, Wlihud, o1
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WP DS =T B FZe DI, & L THE RO Y FIZER LT ThN- b DIxE
13472 < 72v> (i, Hinds and Litman, 1986; Martm etal,, 1992; Noda etal., 1982), /NS fRAT
ThoTh, &7/ LEER EORIET ) LGEA R MTOWTOR A RIZEHRIZINZ .
ENLNDOEELR A ZRIE TE DARENH 5, 72 & 213X, FFEDBRT7 7 I U —IZ[H
BB s B EWMEE DT D, NCBIES T —H ~—2ANDOT X/ FEESNZFRAUE
TAVT 7Y A G cirratum O 718 BlA 248112, 100 LL_EOEF = kU 235 A FEIT,
777 )W A S acanthias, 7 A Scyliorhinus canicula, A O—F& L. erinacea, 2
AD—FE Heterodontus francisci . 3~ 7B VT A T californica. Y77 Carcharhinus
plumbeus E55i<, LAT, 77 JE(bAEB 2 5 9 2 TR SHI DR~ 5, FHEBEII O
A iR B EHE /MBI FRECH D Hox <0 Dix IZHOWTIE, ZLEiL, raFAD0—H .
francisci & 1) 7 A NV=7 RFY R Triakis semifasciata \ZOVNT ., 7 /) NEEIRO B IR E DM T
iz (Kim et al., 2000; Stock, 2005; Hox {5 12OV T TEED, 2004 22 0), b0
FENTClE, TRER EESIREITTER L WX W RR b Y| iE#HDOE LOBE T, 2 b D
B T REORERRI I R E AN X TN EAVRE N, ZHUZ L, B7 97 4 v
2 R0A H T 732 E DFREN o DB D 7 N — T Tld, RIS & -2 ) LEE

(BB 7 L FEA; teleost-specific genome duplication [TSGD]) DT, Ziuh Dk
BFHEDR VST ARHAE L SERANHOBFHEEMI I D BIn P e RESHERDHZ &N
L <HB TS (Kuraku and Meyer, 2009), 2%/ NEANL, FHEEMW (LD S 5IZH1HA,
BEOL ML FAHEEOHIELANC b E 72 & STV (Kuraku etal,, 2009) . B 1L
NR=hU LZNEDT ) A EOW O EFHIIRE S SET D 2 L2 HERF L TE B A
BT LOFHRIE, OB THEEEICRZIT NS (i, 7°E1 1\77 R~V Bs T
7 A% —; Yuetal, 2008), fn - ORPEHTEHIRORAVECIER LIZGAIC bRERO Z L0301
% (Venkatesh et al., 2006; Wang et al., 2009) , Z AL, FHEEMW)D fiﬁ”(ﬂ“ﬂ’ﬁlﬁﬁi D JElsy
B L7=F 03 (X2 T7FHE, YV AUFX) OBEFIVRT AR Tl ven s 32
IR CTH D (HPBOBIL L7/ LORHEIZ OV T Kuraku, 2008 22
HR),

FHRIDOENZE 5 THDH L 912, BinroEb, BXOVT 2oL £7=, #1572
D, fllx DR T, TNENRRDRE—AZBDEZ DN T EfRE WD (EhE
HERIZOWTOREMIL, BRRE, 2004 2 R15), R L7ZX DI, g fdEn M) 72
REEZFE L CWBIEEDT AEF \TAFAET H—7 T, 8K, @(”H’ﬁ'*rﬁﬁ)/\ﬁbfﬁ(ﬁ (ZHEEFA
FDOFRAE TS ST IPE. (2, BERIEDS IRINCK ST ) AOIE H > T L)
HRETHD, $5(”H’ﬁl?éﬁ75>%7’:f£b VI N FOTFEDRE S, 41047 ) LAREAIRE & H
W27 ) INFRIRATI R ST E Th D,

FHEEVDHIE Y ) A EIEDT-DDH LWRA
EEIW ORI D, [ OFTIVEMOF 7 N RHE SRV, g EE0 7
J BHEETAERF 9T Hméﬂfwé Hox14 & FHIN B 3BAnRENE O TH

%o BWIRDIT L A EDRILT, BHLENIIE - TR AN ONEFRZ EFHRT D Hox #in
THEL, GeefR RlOEBE L7 13 fHo~ /TA@%ZIKJJE% ZEoTHEIR S, T ERE
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)OI TH S & 1980 R BE U B4V TE 7 (Duboule, 2007; Kuraku and Meyer,
2009), &I AN, 2004 Fle > TRV A H francisci & 2 —7 712 AZFVNT, Hoxl4 |2
RSN D B NFEESNTZOTHS (Powers and Amemiya, 2004) , & DF%, Hox14 Bix
FAE Y AT U W A Comilii TH RO BTz (Kuraku et al., 2008; Venkatesh et
al,2007), L»L, B, ¥URA =URKNY, TI7UVAYRATZN, BTT7T7 4 valhd
ETIVAEMIZOWTE, TTITRESNT-2T ) AEROEZ 2R L TH, ZOBE i
IZRONLRNDTH D, EH0, Hoxld B FRET, BEMA L IUEEICE S R T,
TN b= X 9 TH D (Kuraku et al,, 2008) , EfnF L7 S— b U ORI ES
EZ LB, GRS, v URARITI LD ETAETVAEM TOMRA S LT, ZhEIEFET L
AEMNCERE L TR r ZJEEEEZITWV, (DT ) A2 ST 5 L ) RAX A LN ERT
HoTz, LL., ZDOX DT A X A /L TlE, Hox14 O X 912, FHEEMWI OISO 7 ) A
\ZIIFAE LT, BT VE CIIRb C L E - 728n %2 Rk L T L E 5 AlReMENIER I
B EF O V—7"TIIBUE, 2O X 9 72 FFHEERMWI ORI D 7 ) IMTIIAFHAE LTZ03,
2L DETIVEHTIIEDON T LESZTEOICAE L SN BREMLRF] % ‘cryptic
pan-vertebrate gene  (CPVg) * & FFOY, W DD DWW TR Z2 D TN B,

H#ILFAEZ (Evo-Devo) : 0 FHLFERMAZX—X L LT

RIS D S ELREEE A OBMRE CHIZ 5726, A LA DERfRIZ, B & =D
U OBRIZ, FIARMHEE RFHOBRIL, b NeEF R AX D, BT I 7 1w aip
&) ORHRIZIEET 5., HAWNIFNLL FIEWE WS TEWEA 9, Tt 2 HEA3E
DFFEOM T, FABROET HIREIT EOREIFELL L TW D00, FEAT— VO

#HE, =1 D 1 ¥ Raja eglanteria (Luer et al., 2007) . N 7 X S. canicula (Ballard et al., 1993) .
VX WA Comili (Didier etal., 1998) 72 ElZHOW T TIATOIL TS, ZALH DI
AEFROTEREIZ DN T ORI, RE D E R 5 R/ MOM T, FAERADIEF I TVWD &
WO FRVHIR A B2 5, FEFIC AR AR Z & OE A TH 5705, RAREIZ DU
TR, 4EFLU EORISIZEZE(LL TN E WD Z 222D, TEREL~NLDIET |
TADTRUTDONT S, 5% LD L < DA XZIT LTSI TH 5,

FDRSFHITIFE AN, RE FEED I LI D DB O TH 572 HIE, #g AR
3, AEFHEEM OMRIEOIRTIALL L TN D & WD Z L1272 5, AR SR A A 2380
T, B ADRDFFHEEM) O IR 70IZRE (XU 7F » Bauplan) % LS KRL TW5H & LT

EANTIIFE S NIZFTACTH D (BA,2004), ECTil~7=r ) Datgkd 28R D% < (BB
Ty MREORE, S OICHIETEE) (2R OIDIRENED, T OMIEREDLRAFE & FES L
TN KD T LT\, FHEMW D 7T 0D TFhiy LoDl T b,
TlE, 1 EWIEREAZ D7 STEREICR T = 7T AL E D 72Dy, &N, E 7B DI
72 LIHER L, 5T 086 OB F — 2 O 2179 2 & T, Lo A X IE<
FRRAIIEANATOITE TS (Cole and Currie, 2007; Coolen et al., 2008; Coolen et al., 2007;
Dahn et al., 2007; Freitas et al., 2006; Freitas et al., 2007; Gillis ef al., 2009; Kurokawa et al., 2006;
Locascio ef al., 2002; O'Neill et al., 2007; Suda et al., 2009; Tanaka ef al., 2002; Yonei-Tamura et al.,
2008), WIHFEHEEM & W OMEZ LD 5% E LTI, L0 d<IiTal LM b S
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T b7, UL, Bk L2k 912, HEEOBE 280 9 2 TH LW E-ER SN

TE%, MO E RO MBI TS ) AEENE X 1272012, il & @nFoxt
JGER (ER S 2\ IHEIBAREWE orthology) ZSHAREIZHIMI CXZRWGAENRZNDTH D
(Kuraku, 2008), ZDZ &1, Ba - OMEREZ T 5 Z LI -» T BET v 7T 2o
fbzikind DRRCKRE bE L 70D, Vol ), BEFASAIZ OV TIE, 2O X 9 7 0EdiXiE
EAETR, DX D BB T . BHEEMIOMERI i biaAH & LIc s &
ZiE, BB EEIIIE R R R B R D T B,

o)

BRI DWW T O T FRIGEIE, TR L TRA 1TV 2720, LovL, FEBET L
AWaEate L VAR 2 7 —728RECRHIA S Q0 2 0 TAEMTFER KOV (L0 Tk
(ZEEDWT T MR 2 AT D DB 5, L <IZF 7 MO BIE, BHEEW O
SERDIZOOEEREWIREE LT, L 0IERMEM T s Z i sind, 7/ A
BA % RIZ 720 THEZIZOWTT TR DD LW ) DI TlidZen, LavL, 7/ LES)
&R 120 Thind Z LITFEFEIZZ U,

B

RAY « 2 A Y TOREOZE 70 =7 MBI T 7 Fak Hildebrand X,
Huan Qiu X, Nathalie Feiner [, Adina Renz FX, Tereza Manousaki K (22 1V E VT 5, F7-.
A ERIK, Sylvie Mazan IZ b, SEEGROKSZ 52 T2 Z LI 2, A -
T A PROEREE ZHRRR L C < 7172 Sea Life Konstanz @ Holger Kraus FGiZ &85 L 720,
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Age and growth of golden skate Bathyraja smirnovi using caudal thorns
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(1 HAKRFAEYEERE  College of Bioresource Sciences, Nihon University)
2 MNATBOENKEERAEAIEE 2 — B AWBEIXKPEEMFSERT  Japan Sea Fisheries Research
Institute, Fisheries Research Iinstitute)

Abstract

A new age determination method for golden skate, Bathyraja smornovi, was attempted using
caudal thorns which can be taken off without impeding any internal body structure, based on
specimens obtained from offshore areas of Niigata and Akita Prefecture. Dark bands were observed on
cross-sectioned thorns decalcified with formic acid and stained with Myer’s hematoxylin. solution.
Although we failed to determine the band as an annulus explicitly, it is highly possible that bands
formed in thorns were annuli, judging from the absence of differences in the number of bands between
vertebral centra and caudal thorns within the same specimen. Logistic growth function was most fitted
to the growth pattern of this skate. Since no difference in the growth functions was detected between
sexes, we constructed the following growth pattern for this species; Lt=1,104.74/(1+3.53e0.24t),
n=134.

A6 B AROUHE TJE I 2 AL 5 3k 2 Z7C L > T, T2 500 LB L%
550 FEOFEHELFENER LTS, LovL, BENSYIRKIZT CREROBI M8 72D &
B E DFIEN R 5D K 912720, #BE1X 700 T £ VIR B (B 5, 199500, H
AROJERIHEHRIZ I35 4,000 FOMEEN AT D L 2B 2D L, HAMEEA KR EORH% %
FoZ Licky, BEMRIIZDOOTERZ Wb TWD. 20D X 9 2Vl ALEd 5780
PEDOBIATIEFCB AT DRE, TRE 72 EWRNT20, K& e fiREertE 42 o< D,
fEMbEEATIR> T, AAMEEATE LS 72> TODHARR], 1992).

AW THEE LTz K7 A (3€4 Golden skate)  Bathyraja smirmovi  (Soldatov et
Pavlenko) (%, HAMED DA R—Y 7 WA CT_—Y WP REE T2 L (AR, 1990),
KK 100~1,200m(INFE, 197TD)IAER L TCWAH XA R Y ab o ol @gllgd 5
FCHD. AHIL, WIRENFHKT, BT D, BRI & 72 LTZRR 6 5.
TECER ORI L E50R & a8tioe L7\, B3, FORIIIMER L0 EV. RIS msA
e C, fEmEEE TH H(HEL, 2000). F7-, ALHEIZIBWTIEA TR AT AX Raja pulchra
WCIRWTEER T T AR E SNTOD(EEF, 1965).

WHSEIL, ZOEIEERORHEN G, WHEAAE I L7256, SUEICH D o7 < &RV
LT WNEZEZ BTSN, RESADTTSMEI RO & ST\ 57280, B
ORISR 2 SEHE T DB, MEAI SR DR VER & 72 245 (Bonfil, 1998). L7y
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L, A B LTI E L& W o T AREEO M TAMOFREIFEF & <, R AICELE
MEER SIS K5 9 (2720, BIROMERF, RAESEIRATR O MBS SHUad Tz, &R
BELAATIR O T2 OIZI3EF i & R 2RI R TH S, LinL, FTHANION
TOHE i@bfﬁ Ly

N7 7 AXOF & iRZBE L CORRLIEAEQ007) 05 EE 2 W CHRE L Tnd. F
7o, W T A FOMERE - & iR IZBI9 2581, Licandeo etal. (2006)i2 X%
Dipturus trachyderma, Sulikowski (2003) (ZJ % Amblyraja radiata, Sulikowski (2003){Z 5
Leucoraja ocellata 7380\ F HV5. L UEa T, PasHiifiED & 5 iR ~D B0 WA L
ARTD IR A T AR A E OIFZEDM T2 0 UaO T D, 2 1S, Gallagheret.  al

(2005)I% Bathyraja brachyurops “CJRER % FIV N THEHT A E 2 3 TN D . 7 EH0RR & HEMA
W5 % O CHIImASE 21772 > 7o MF581E,  Gallagher and Nolan (1999)iZ X 5 B. brachyurops,
B. griseocauda, B. scaphiops, B. albomaculata, Matta and Gunderson(2007)(Z % B. parmifera,
Davis et.al, (2007)\2& % B. trachura 73 EX &I HVD, BEHBOFMAEIZIB T, Y
EE LTRSS U A2 WAL F Ly B, A —~~ FXR U UMEH SN TWDH 3,
i & LATYHEIEDN BT > T D b DD, WIS BRI AR S 7wt A 2 e i i e
THHZENRLOHINTND.

ABFGETIE, RO SHWTAEAITINZ, MSATBIEN KR EMEE 4% — H 7'&
HEXIKPEMFZERTIZ & 2 SRR T CHEE SRR ZAEH L T, R7 I ADEHRIC
DFRAE AT, S DITHERZ WA e s & ORFIZMEEL, A v Wiﬁ
W AE D2 S M2 it LTz,

pEEE Fik

R B OFEATRED S 2005~2007
Qg \_/J\ﬁ”ﬁbﬂa Eﬁﬁlﬁ{@ﬂ’u L_J:O’C%K%Lf_ T I T 1 T3 T T 1 as 1 o1
PEAKS OV 2007 4 8 H 18 H~2007 49 H hCINNR N B
12 HICHNATEIE N KBERARIZE LY 4 — g E
EK@EK?H s B ARWEDO N = T A

— R L OISR | | | o ’*“0 H

Lt;iﬁkrifkﬁz*“?&@% i TAEN 4w xiiiEg | ‘j
F) (499 t) IZFHML b o— Ll - HiECER 2g" S I S N - f
L7, XBIT, 2008 4E8 1 18 H~9 I 9 , auAE2 @ ﬁﬁf’#
HICFIU < BINUCTRAR L, HrcsEL | /
BEAA . AR LU o )ﬂ 4
I d(Fig. DITR LTe. BEE, BIOBE - g w ——2 1 11 .{
SRS R, VRS, L, - "
KFHETH 5. Fig.1 Sampling localities in the present

AHFZE T 0 B 5l A VN - AR I A 1 study. Gray area : off Thuthuishi
Gallagher (2005) (ZH2%, LIFOFIETHT fishing port and black circle : research
Aoyl cruises.
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DR, HofRSHET.

2 . WO X ¥ = RO O X
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EXAKT t:#) o%liz A, EXACT-KULZER
TECHNOVIT 7200VLC CtEAHE ; EXAKT £t
) A UE LiAA, 2% LC white light % 1 Ik
[, blue light % 2 RFHFEST LB EE 24T > 7.
3. BRI U7 EEE, EXACT-CUTTING
GRINDING SYSTEM MACRO (¥ A Y& KV
— BS-310CP;; EXACT #1:#%) % v T, proto-thorn Fig. 2 Cutting plane of a caudal thorn.
DOIEERZ 8D K 9 1Y) L7 (Fig. 2). A white arrow indicates proto-thorn
4. YW % MODEL900 GRINDER/POLISHER

(IEMARFEERE SBTO00 ; SBT #1H) Z VT, #800, 2400, 4000 Difi/KMEMFEEHE CIEIZ,
MRS LYW & Pz L7z,
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BS-310CP ; EXACT #:#) Z MW THK 05 mm Oy Z /ER L, MODEL900
GRINDER/POLISHER ([E[HZRFEERE SBT900 ; SBT #-8Y) 4 v NT #800, 2400, 4000 DJIE
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6. BUKITS5% FEeZ T, BRIV A XL U T 3~5 R L TiTo 72, 30 20K

Vergth, SeRlliR ST,

7. vAY—~~ bRV WRPIZ, B
ERIRODYA RIH T T 1~2 iR L, Y
L.

FEERIRY) A AT ECLIPSE (WF5E A 45H
1#5E E800 ; Nikon #HE) A2 VT, 40 f5I28
T DXM 1200F (B s~ 2 v
71 A7 ; Nikon #H8)) CH B 21 T\ iR iH
B CER AT -, W OFTEAED EIX
Gallagher (2007) (ZHEV Mgk & 73 L 7= (Fig. 3).
AWFZE Tl NME R T D Z & DOFEAD Fig.3 A sectioned thorn observed by optic
TEIphoTo728, iz & L CTIES microscope (X 100).
USRI E 21T o 7=, £72, fiwkrd L TR
B3 s e Gy

FEHEIR & MR DB O LR 21T 5 720, HERIC X DA E bIT- 7. M (2007)
DMERL U7 MEASEYIE A FEAI TN 2. C, Bi=i2iE 19 &, 11 ROHSAOEGINI N 21k L
7. VERFIETIARRE 2007) 12t 7-. FOFIETILLFO@mY Thb.

1. BHEEOT ~ 7 2%&E%, BEEMAHE 2 T 10~20 FEHHARZEY H L=, &7 mr
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SORZ TRAfE A B D bR, HERZ 70 %, 30 %O MU 7 2KERICIESK 5 5y
iR L, 30 53RKBES L7z, 20k, WSO NEMkE 3~ THY Ry,

2. MEMRITHZEEPICIET 523, 1 HEFERETAIUIKRE SNLETHDT (BND, 1983),
Ml b b 1 IR ST

3. Wil ST MEMRI IO 2 R T D T OHER O HIT T A v B &,
EXACT-LIGHTPOLYMERIZATION (e33##% ; EXAKT #H#) oAz A+, EXACT-KULZER
TECHNOVIT 7200VLC CtEGHIE ; EXAKT #H3Y) #ika i LiAZx, 4 L7z, white light
1 ], blue light 2 RERHIFRS UBIIE A S E 72

4. fEIEAIHE U7-HERIZ EXACT-CUTTING GRINDING SYSTEM MACRO (¥4 ¥EL RV
— BS-310CP ; EXACT ) ZMHWT, F9ES () o3zl 5 X o lca
U 7= HEAS 2 (AT 6 2 2o S BT LT

5. Ui 2 MODEL900 GRINDER/POLISHER ([EIfzAfFEERE SBTO00 ; SBT #EH)) & HW T,
#800, 2400, 4000 DOIfit/KIERFEERRCIELZ, AFEE LYIWTHE 2 Pz Lz,

6. TIRF I RIITEER THEROUIMIE 2 AT A4 77 AZAEY 1T, 1 BB S,
€ L7-. #E51%, EXACT-CUTTING GRINDING SYSTEM MACRO (# A ¥E. KYV—
BS-310CP ; EXACT %) ZHWTH 03 mm O F % Erk L, MODEL900
GRINDER/POLISHER ([BJAAFEERE SBTO00 ; SBT ) Z VT #800, 2400, 4000 DJIE
\ZEIR Z2AEE L, 0.1 mm LA F MY 2Bk L7,

7. BURIXS % X% VT, HEADT A XL > T 10~20 iR L CiT-o72. 30 21t
KU, BRI ST

8. PfhiI~A Y —v bR RIS, HEERDY A XIS LT 10~15 iR L, G
i 7.

9. Wik (EIZ, 100 %™ /—/1L1 543, 100 %=X /—)L 5%y, 714V —h:F b
22 8IRATAIR 557, VLV 547 EiToT.

10. ~U U hIA w7 EIN—=TFAEHNT, RO ZE AL

HEREIAIEAIT SZXT (3 AT LTRSS ; OLYMPUS 8 2T, HEfADRE X
IZk o TEREE %, DP12 (BMdsET #1725 ; OLYMPUS ##Y) % FWT, #RL
T MEAR B R A CRIZR AT o T2

A DREAE D IEIIAME (2007) IZHEV, AEHIH: (opaque band) Ziimkl & R/r L7z, &
7o, OO THRE (intermedialia) TiX, HEwALOBERT UL LITARBAE R 2 & PHHE &
B2, [FRRICHAIE L <3@&EW4 (translucent band) & AGEIHHE BN S AIKIVE (corpus
calcareum) CHmEL A FHEL L7,

FEERIRIE 1 HEAIZ-D & DXM 1200F (BEFSEEH mfiil s > # V71 A Z 5 Nikon #H8Y) CHE L
=D&/ Ol BT 3 Ao L. £, HERT 1 EAICSE, DP12 (B
BT X NH AT OLYMPUS #H#Y) ZFHWCTiRE L7-b 0 a2 )Y a O ETRIUL 3
ISR L. L, 3 [RIOEGEEROHAI B—E L7eWGE b H o728, AR T
TEIARIEQOOTNZIE Y FRED K 9 7o FEUEA-7% 1) 7.

@D ; 3 [E—EDEA.
@ ; 2 [E—EDOEE (BKIEE FyIMEZED 2 LIT).
@ ; 2 [F—EDEE (BKIE L By 3 ULE).
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@ ; 3[EE b A—EDEA.

@), OIFFHEAI FEEEDMERN ST L, Flnd I IR o7z O, @%Ffmile LT
WL, FEEITHW. £, BEROEmOBAI 1L, 8i)s 1 I 1 S s
EE U CHERAESEZ T 72, HEARIZES UCIEARmE 2007) AASEIH HEBERE 2 A DI
L, B 1R SIS SRRt T D 2 L, RBAE 4R & L CHERE e 21T
polz.

IR N FRIEIZ LD von Bertalanffy FRHIFROD /T X —Z HEETE A4S U2 AL
(2001)DFFEIZHERL L, Excel >/ /L2 3—% T von Bertalanffy, Logistic, Gompertz D%k
FHHROGE /T A =4 ZRDTz. FERNFILLTOmY) TREhb.

von Bertalanffy 5 i Lt=Loo {1-e-K (t-t0)}
Logistic %5 iz Lt=Loo/(1+a * e-bt)
Gompertz i iR Lt=Looabx

F 7o, MERE R & HEADOREROMIZIIT 2 ZOBREL R4, 2004) (ZiE-72. M T
13D LT ERDF O E A L WD REMRFTT 57280, Jason(2006)4 53512, R
DOIFHRERE (AIC), VY FEAMSE)ZHH LT, /et T VOERE T 7. AIC
B LTI, FREEQ007)ZHEVY, MSE IZBIL CIdfBH (1998) (Zit~>THEH L=, 7k, A&
FSCTIE AIC DfEAVINSWHDZ L VY TUIEVDRWET /L E L TH-7-. MSE 3%
FNDOET N EDEEEZANDLDT, AIC ERERICER BIEORWET VERE E Lz, von
Bertalanffy FE-Hif#R, Logistic ilEHIRR, Gompertz % E#ifRD AIC, MSE IZ X 5ET /LiEIR
1L, R & HERE N E B IEZHIE LTz,

e S

ERER DR EAL R T4 200mm 7> 5 1099mm F T 100mm ZJ A THy T, 4 EAa0H 2ME C 208
~1020mm, KET 210~1050mm T -7z, WEHEE I EOUGHFEFHO Y 7 AR EL
nr=ns, MEEE +, 300~399mm, 1,000~1,099mm 7300702 <, BIETIIA ZADY T )L
B igimnotz.

FERR & MER & S IR B EDR L OO 2 - LTAEASI T 134 )2 (k93 2, M ;
41 B) Thotm. Tz, BEKEHAD EH L0 0B L U@DHHEL 7o -7- 15 B (HE ;
12 J&, M, 3R 1%, AMEOFH & R OFITIZITAW e o To. AR TOREARIT,
FEERIRITME 0~15 B, M 0~15 Hifs, HEMAITME 0O~14 §ifs, MEO~16 ik THIERT A Z LN Tx
7.

FEERIR & HERDERSE DR D 257012, X fillHEAROiRSS, Y flohiad 22
RO Z 7 1 > b L7=(Figs. 4, 5). 08@n>5 8 B £ CILREBIROER A % < FtA TN D
BHNCH 2703, 8 mllFRIIHERIC L HBISIREE 2 < Iro T, S BITH U T L OEFERR
& Y=X R’=1 DEMELEE LT- L 2 AT 57280, EAROMBE OZEORIE % & H - NIL2004)
[ZhE> T T Tz & A, MEMOEZITIIENRD Lo o7, Lieni>C, B e
HERORNZI TR 2R TIIED L2 b O RS -,

BEIN-AR EHmE AWV TEREMBICY TIDz & AU TD &L ) 7l EX0
Bz,
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Fig. 4

S
— N W A o

—
o o

y =0.9661x
R*=0.85

S = N Wh I

0O 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

Number of bands observed on centra

Relationship between the number of bands of caudal thorns and centra.

o =2 N W M OO N ©
— T T T T T

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of bands observed on centra.

Fig.5 Scatter diagram of the number of band in caudal thorms and centra.

R
von Bertalanffy 5 i
B 1=2,009.3341-6-0.03(t+3.00)} n=93
M Lt=4,835.96{1-¢-0.01(t+3.63)} n=41
Logistic i)z HH#F
M ; LE1100,75/(143.44€0.246) n=93
M ; Lt=1108,89/(1+3.71€0.24t) n=41
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Gompertz i iz

e ; Lt=1,252.13*%0.190.87t n=93
M ; Lt=1,368.48*0.180.87t n=41
HEfA
von Bertalanffy 5 i
e ; Lt=1,365.79{1-e-0.08(t+1.76)} n=93
M Lt=2,457.28{1--0.03(t+2.92)} n=41
Logistic )= Hh#f
HE 5 Lt=1,029.54/(1+3.46€0.28t) n=93
M ; Lt=1,082.51/(1+3.83¢0.25t) n=41
Gompertz i 7
e ; Lt=1,106.53*0.190.83t n=93
M ; Lt=1,261.96%0.170.84t n=41

BT, LRI T MO RBIEERLo)NRE kol 7, B
HBROD von Bertalanfly FicR it TlX, MEDRABEERDMUOR AR & T B 7% 7R
L7z, &bIC, 758 2004) OFEIIHE, FkATOMEDEZMEILIZE 25, ED
S MERER A B 72 TR b7 (BEBHEK ;  von Bertalanffy : F=0.45<
F(0.05:3,128), Logistic : F=0.4<<F(0.05:3,128), Gompertz : F=0.4<F(0.05:3,128), HE{&; von
Bertalanfty : F=1.5 <F(0.05:3,128), Logistic : F=1.39 <F(0.05:3,128), Gompertz : F=1.43 <
F(0.05:3,128)). & ZC, ARG CIIMEE - O ENXTIY £&, IFTOXk gD L=

(Figs. 6, 7).

R
von Bertalanffy 5 i
HERE  ; 1t=2,297.44{1-e-0.03(t+3.15)} n=134
Logistic i) HH#F
WERE  ; Lt=1,104.74/(143.53¢0.24t) n=134
Gompertz i iz
WERE  ; Lt=1,278.72*0.180.87t n=134
HEfA
von Bertalanffy 5 i
HERE  ; Lt=1,533.69{1-e-0.06(t+2.16)} n=134
Logistic i) HH#F
HERE  ; Lt=1,044.69/(143.54e0.27t) n=134
Gompertz i iR
HERE  ; Lt=1,114.44*0.190.84t n=134

FEERIE, HMER L I RBIES R von Bertalanffy F MR, Gompertz i th#R, Logistic
FREHIFRDIRIC R E < 72o7e. F7z, EORRMIHE TS A 72 N0 1 — 71278 -
7o, ZOZEIE, EMEONICHET &) ZEEFERL TV,
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Total length (mim)

1200

von Bertaranffy

&

1000 F
800
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200 r

L=2,297.44 {1-e0.03¢+3.15}

0 1 1 1 1 1 1 1 1
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1200

1000
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Li=1,104.74/(1+3.53e0-24t)
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age

Fig.6 Growth curves obtained resulted from age

determination by caudal thorn in method.

® male X female
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AIC, MSE & $1Z Logistic 5 iR i KV Vil & 72 5 72(Table 1). ¥RV NVT, Gompertz
R EEHIHRMES, von Bertalanffy AR b EVME L 72572, 2O LD, JREREE
HERDREIFHITI E D B Y Logistic SRR Y CTULEST2ET L ThD LW LT
£, RBEOE, MUAROEMBUMCE LT, Logistic iEM#rE AV CTREEIT/R2-o728 25
(JRBHE, 2004), FEEBIE & HERICH BEA2 T DAL h > 7o(F=3.83<F(0.01:3, 262)).

Table 1  Value of AIC and MSE for each growth curve.

caudal thorn model AIC MSE
von Bertalanffy 1587.082 7565.785
Logistic 1576.381 6985.1
Gompertz 1581.047 7232.621
centra model AIC MSE
von Bertalanffy 1519.639 4573.738
Logistic 1500.005 3950.369
Gompertz 1507.449 4176.024
ZE

A (2007) TIIHEE DRI TR ARG HBUAEIZ L > C, gl F g Th b 2 &
DR & WO 246 LTz, — 5, AT CIREID proto-thorn O N d 518
ERGHHEDHBRICBIEET 5 Z N TE T, IR Ch D Z L OFEHN TE eh o7,
J%Bﬂiﬂi%ﬁﬁu VAR E TS ClT Gallagher(1999) b A0 3 Fiim Cdo 5 & DREIIIRE) L7227 o
St%, B OREE %558 L 7o Yeta i ESCBIE A L0 FlmOFEINEZ M3 D 03
75%5.

FERIR & MEARD A ETE 2 el T2 &, AR MV EA CIIEHIR D 75 7 il A e+ H
0T <, ElROEEAR TIIHMERD 5 H 3wkl & o T VMBS A DL, LL, WTiho
E L HFARRBEEIIYT L E< 7L, 3 EE & —Erd D038 < 720> T (R ERK 38%,
HEIR 32%). X BIZ, WFEOEAAXEZ D E Y=X OEFEHEIZEN N E N FER L
72ol= b DO, %@u CITHD LEMREZIRNZ LD, W OEREEDORENLT LY
—E L TWRNZ LT 5. L L, &FIICHD LITERBIRICH Y, RE I &
[FERICAIIZE & L CTAICTH D Z EAVRIBR ST,

FIAMZE TR D Fe A TIN— N TH o 727205 F IR Y 23T TV A afgettd &
0, 51%1% 2 ALLETHAEY 21T, [EMEREMEE LT/ 0 Z EDMETHD. I HIT
B CH, HEARTH Logistic B HIAR R b L7=ET /L ThDH EWV ) Z &1, il ;xT
L TREOD2 S F-D I — 7 %%, FIdidd-< 0 &, P OFE TP ;ESZE L, F£725k
EPSiftT 52 2R LTS, S DI/ NFEARSCHRIEEAE A IEC L C, Flin 2 & ITEEAR
B N7 VR A HEET D 2 & b THD.

FHEQR007)E, HEAZ ViR % — /12 von Bertalanffy i EfifRa &HCIXDTN S, K
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58T von Bertalanfly i E & i35 &,
H(2007) HEA

Lt=1,289.1{1-e-0.09(t+1.08)} =554
AT RS
Lt=2,297.44{1-e-0.034(t+3.15)} =134
HEMR
Lt=1,533.69{1-6-0.06(t+2.16)} =134

E720, A CORKBFEEEOHENRRE . ZOFRKDO—>E U THEAD D2 S H
FToid. Fiz, AEQR007)DOHFZE TIIHEAR DAt £ TORREAFTHI L, back-calculation
EERHOTHEEEREZ RO TS, L, AWFE CIEEIBROF i = T rREA FHl
52 EITTERMN-T2728, back-calculation 1412 & DB kR DI RAZFESU T2 pli R =08
TERCE 72072 8 6 1 DOER E LTE X Hivd. 41413 back-calculation 1723 5K C
WD ZENTEDLNE I DORFIDVETEH 5. back-calculation E1TH 27U 7 O]
WZb BT, REZIEETEAHHT, RV 725,

AR CIERIR 2 O T2 AR ek S HERIZ X2 1k S IR —89 % Sl L
7o, ZORTRIEEMEE L CHERATOHERE Y L5 ThY, Fiz, iz &< HERFC
XLLVIRENRHD. KT N ARD L9 (S HSARME O\ XA FEO AR E
IITEERIRIC L DR EDNAEN TH D LW 2D, 5%, ) MERCH DA, 4t
TEDBROFEAILY FEE 25 CEHOIB T A FMAEEICUE L TS ERSH D, FT7,
[RIRFLCHEIRIC L DI ETE D GE L U O SV CIE AR T 5 2 LN ETH
D.

AR

AARED R 72 B NNTHFFED TN T2 W R85 ZRERS SO THREZ ) £ L7
MSATBAEN TKEREMIEE ¥ — AAMEDXOKEERIIERT BB T-ES, (BNFLO A
AR, BAERfRR 2 b NRHLE DO BRI L ORISR _LRafcEm A o
T R AR b N IR,  FAIREOBRRICIHA TRS#OEZERT. &6
(&, BARRZAWE R A A G IR EPEFITER I AERE LTI BRI & 4 SRR FAED
ERRICHE HIHLH L LT 5.
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AT RAFRZEFELETEIIATVE, AT ATFATT I

A note on Dinemoleus indeprensus, a parasitic copepod of the megamouth shark*

REfN (RBRERFRAEWE R SRR

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

Abstract

Dinemoleus indeprensus Cressey and Boyle is a parasitic copepod in the family siphonostomatoid
family Pandaridae. Its biology is poorly known: there have been only two records to date. The copepod
was described as a new genus and species in 1978 using a single female specimen from the body
surface of the megamouth shark Megachasmus pelagios Taylor, Compagno and Struhsaker caught in
1976 from off Oahu, Hawaii. In 1994, three females and two males of the copepod were collected
from the body surface of the same host species stranded on the beach of Hakata Bay (Sea of Japan),
northern Kyushu, Japan. The present note reports on the morphology and some biological aspects of
Dinemoleus indeprensus based on the published information on the species collected mainly from
Hakata Bay.

1994 4 11 A 29 BIZAERTTRIXED B EZIBREROTIRIZ A T~ 7 A Y A Megachasmus
pelagios (25471 cm) 2MEREL7- (FH, 1994; Takata et al., 1997), Z OfEKIZA H~< 7 A
PFATHID THIES ML VWD Z & b H 0 | fkx ZellifmD DIFEAM Thod, Z ORERITH
1AL LTHRD BN TS (Yano etal., 1997)

JERE U T2 A T~ 0 AY AL, FERAAET IO B A RR R PR s S, FHIEE)S
Tz, EOBE, TFIEICER DT a DI FAERDPMTNTIND OB R S, AR
& UTEEE - IRAF SN2 (B, 1994) . £ Dt%, 2T a DI FAER X, 7 3 U Argulus

Japonica DET HT T4 (fE) FH Branchiura T72< . A 7 %A Copepoda > Dinemoleus
indeprensus T 5 Z &3 BT/~ 7 (Nagasawa and Nakaya, 1997) , & L CHEE, 1530
(AT A EMHIN T2 e, ZOFAEROFA L LTI AT AT T I BMER
e (R ,1997), Loy LE D, g EOFA NI A B~ 2% % | (FE - &%, 2000)
EENTNDEDT, FIAHLIATY T AT AT T I 8RR SNz (R, 2003:95),

AT APFADT T NTA DFT 7 B CIHRE SN A T~ 7 AP A DE 1 FHEAR
MOIEFLIL, FEHFLE L Cit#i Sz (Cressey and Boyle, 1978) , 18ZE TR/ LI AN
~ AV T IREAITEAANE 3 B & Rl 2 (EIAN B 72 0 | AFEOS 2 7 H DAY 725

(Nagasawa and Nakaya, 1997) , P23ETII A I~ 7 A AN F U S b DU TERET
2 H (4, 1989, 2009; Miya et al., 1992; Nakaya, 1997; FHFIE2>, 2004; £, 2004; FHH, 2006,

* HAPERCE fAOZAE RIZES 35 / — K —3. Notes on the parasites of chondrichthyans in Japan
-3.
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2007) . [EHEZIELISNNSIZA B~ 7 AP AT I OFAEICET AIERIZR < EWFiaE
FUFEIRE LT TR TV D, ETHIRMUIFR CTH D, Z 2 Tld, AFEHEA I A
H DAY AT INIHTHELEL->THHH ZEEBMIC, ZRETITELNTWD A
Rad Lz, AEOINTTERES T AR OW TN T 5,

SHRFRINLE

A T AEDFERR 2 FEFE L7~ Boxshall and Halsey (2004)iZ JiuE, A A~ AP R
L OPETFHICEITIRICE D ITREN D,

J1A 7 i Subclass Copepoda Milne Edwards, 1830

7 43”7 X H Order Siphonostomatoida Burmeister, 1835

B A Z 2 F} Family Pandaridae Milne Edwards, 1840

AT TAPFATT IJE (PR Genus Dinemoleus Cressey and Boyle, 1978
A= AW AT X Dinemoleus indeprensus Cressey and Boyle, 1978

BB, TNETAHYTRFRADT I05FTRT D Dinemoleus JBIZFNG D 7203722 &>
b, ZITARRBIZKH L TATw T AT AT I BOFIEREMA 242557 5,

7

S ERTE AR

M (BRBEEACESL, X)) 2FEI1T 16~19 mm, EENTEE I SEEE & 720 | %
BRI BNTIR A AT D, 551 MR & 2R, 55 2 MENI 3 S 2 A AT
BN, 3 MENZITe N, 4 BT R E 2SR AE A L, AEEIORTED 3 5D 1 259,
AFERIIIR E < TR Ly 2 DOBIIIL Y, BEEIE 1 8, Bk, Aeaidos
J ViR CId g e, 7277 LEEAERTE T A R A,

B (B EEAIC S XD  2REIT 10~11 mm, (REFEOTEREIIME & FEETH 573,
9 4 BEi IS e k<, ATEERIIEEIHE L L, BRABERT D, ASEEARIIE S
STHEOLNTH D, MEERIT 1 8, BRERIIET L 0 bRV R EaIE= 4 7 — Wi T,

fl D AWM ) 0 R,

FETAL : T AW TIIEEOR | E R, BB TI3EFEO PEMICHFELT
V72 (Cressey and Boyle, 1978; Nagasawa and Nakaya, 1997)
FARR  FAERICET HHRITRV. EE1RETY I~ ERRRHS AT D, T
A WPOE AT IXAAME 1 AR, 2B 015 LTI IRUARME 3 (B4 & BOARRE 2 EIA Z A L T
7= (Cressey and Boyle, 1978; Nagasawa and Nakaya, 1997) ,
B T A OAT 7B AL LS (A 7 ORtikd dH 5 (Cressey
and Boyle, 1978; Nagasawa and Nakaya, 1997) ,
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. EZBHEA T~ TAF A LB LN AT~ T AT A VT IO (78) & ki
F). Ao —/b « /3—|L 5mm.
Fig. 1. An adult female (left) and an adult male (right) of the pandarid copepod Dinemoleus
indeprensus from the magamouth shark stranded on the beach of Hakata Bay, Kyushu, Japan.
Scale bar: 5 mm.

Bhiz

AT~ T AP AT I OJFEEHEI TR 1 {E{£Z T T40472 (Cressey and Boyle, 1978)
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Attendance to the 8th Indo-Pacific Fish Conference, Biogegraphy & Biodiversity
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Hajime Ishihara (W&I Associates Corporation)
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i FSA Y L AR ORERIE CSIRO 0 William White 23255 LT\ C, BLF D@D Th 5,
On behalf of the organisers of the Chondrichthyan Symposium at the IPFC conference in Perth,
Bernard Séret, Dave Ebert and myself, we would like to thank you all for making this such an
successful symposium. There was a total of 53 participants from 10 countries (36 from Australia, 6
from Japan, 4 from USA, 2 from NZ and China, and one from South Africa, France, Thailand, the
Netherlands and Mozambique) and there was a total of 49 presentations: 43 oral + 6 posters as well as
3 oral communications presented in other sessions. This equates to about 12% of all presentations at
the IPFC conference (436: 361 oral + 75 posters) which is a huge success.
The presentations were all of a good level and as a result the shark symposium also attracted
people from other sessions and I was particularly happy to see a great turnout on the Wednesday
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session. This was such a good turnout that they needed to move us to a larger room. It was also great
to see a lot of 'new blood' coming through in shark research with many interesting topics. There seems
to be a large number of ecological studies, particularly tagging studies, and molecular projects. In
comparison though, there are very few taxonomic and faunal studies being represented!
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Balance between guest's interest for elasmobranchs and
given information volume from aquarium
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Hajime Taishaku and Naoto Takamura (Toba Aquarium)

[ B)] KIEEEDBRE N EN T2 HEBEIC R O AR D, BB L > CEORLEILE D D
D>, ETKIEEEIZZ DBLEIZRA 9 P OBOEREZRAL L T2 0055837,

[5i5] Bl& OB LEOFREEZIE, BIKEEDOORENT > — MER, @OWRESHZ ~ XD
Wi (=ehdx), O A R 77— MERO 3 2& V., KIEEERI IR IEE
HIEREDOHEEI I IFEO@HR— 53— HP) HHilEH - NEWSFHE, GQHP fEHR
R, OffE R R K EZ AV,

[FER] BIEOBILEIZB LTk, 2008 4-7 H 1 H~8 H 31 HOAENT v r— hitiblE]
384 5D H B, A L) BEEEREDNZ B DA 6 58(1.6%). T4 2 13#(0.3%) TH Y |
T2 T 23 (6.0%), XL 15 1E(3.9%) 78 Vb ie o Ta, F I 24 1(6.3%) T
Holz, OWHET ~ AD5e P E & LT 2008 4F 1 ~ 8 H DpfdtiRind A s U 7= fk 5.
INFHE~RNOLMN S MEAT D T8~ 7 %> b CIIHEEE 7~ XIX AL 10~20
ROLMEFTO [a—F%7 4 b0 BLOF L HIRVFERENEATS 3D U A
IV TR~ AL, INFAE~RADEMENL KHEAT D [SLEEWIR » 7 2] BRUVIVE
HEBTFNELEATD TE=— L7 4 X 27 ] TEELTH Y INFE~KAD BT RS
di Gl EAZ OB 2N B S, ZePEfANT pash ClXHALdH 5 U E PR ORI o=, 62008
10 BlAT T A N7 v — RO DKIEEEORIZ /2 28 321X 2 1 LWV 9 RV
*F L, 2R 1,237 22 (417 A)H AREEEENT 52 ZE(4.2%) T, 3 BREREELISAN) 172 Z(13.9%).
AV 167 Z(13.5%), <2 F2 105 E(8.5%), Y=, T v % 99 TE8%), A 7T 86
(T%) 70 & & D L birinoTo, BEAEROFTIT A LW ERR ST, F
72 9 F LU OB+ OMEE~DEED % ) o T,

KRR IRt SN D E T, @HP Soffii - NEWS Gi3 (1996~2007 4F) D 245 {4
D 5 HARFPERTE OFLFIL 5 14:(2%) T, HEEHEEM 45 14(18.3%). AT A U 22 14(8.9%), i
AENTCHEE 20 1:(8.1%), 1 BT 7 A )Ll 18 1:(7.3%), FEH (BREEELIAN) 17 14:(6.9%) 72 Ll
te~vb o7, GHP fAE HELO 1998~2008 4F 9 H D42 5,108 £, ¥ A &) HEEAfif
UG 76 1F:(1.5%), =1 591FH(1.2%) TH Y 2= T 46T11H9.1%), 7 » = 439 14(8.6%).
YA 7T 257 1H(5.0%), XX 197 H(3.9%) L b~V oT, FTMIE 756 14:(14.8%) T
bole, OFERETKMEOKEZL I UT-FER, 27Kk E 3,619m3 H, ¥ 2 DKMEI
95.5m3(2.6%) T, 9HFEHDRKE IOKFETH T,

INHDZ END, HPIKIREEOBIE ORISR HBLEIL, AV, YaTr X
YR UTR EITHARND, O TIEIBLOEWSERETH Y | DD DB EV M
MR BV, FTKIERED B SN D IREEIC BT DL, BUEORILEIC i L
THIRWGENH D Z EHVRIBE I T,

51—



M L b O S AKEEEIZR T D ReplEERE T2 | ~EOEFHEORE~] 1220
T ~RERELTY—7 Vv ay TERLTOV AEOSREOHHFIEORN & EiE
B~
Special project exhibition in Shimonoseki Marine Science Museum about— Shark! The truth of
king in the sea~ An introduction of the explanation technique and an embodiment of variety of
sharks through a special project exhibition and the workshop~

BEEE  EHEKR ASEEF - A/EE (TREMILL SO & KIEEH)
Shinsaku Ochiai, Kenta Tamai, Teppei Kushimoto and Toshiaki Ishibashi
(Shimonoseki Marine Science Museum)
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Exhibits of sharks and rays in Kagoshima City Aquarium
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Akira Sasaki (Kagoshima City Aquarium)
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T UEKIBEERIZR T AU A « oA RO RIE, RITRBROKE 2 RN e A A A
Y. MBIV IEFRA ) ) AYHEY A v wX T A, I RETA <
2T N A HEDORREITo CE T, A, MIZ UEKEREOYT A - oA FEER, F72IX
£ fAFICOWTOIY A2 0 0 744 A 2B L=t A 2S5 Ripl 4 i i
R~ZDOEINE D~ 1 EFEIT D,
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T HEHETKEE L T AHEOREDY

Shimoda Aquarium and a relation of sharks

WMEAEHE, RTREIT. LBRA (T BifEPKIEERE)
Nobutaka Tsuzuki, Kousuke Kinoshita and Yasuhisa Tsuchiya (Shimoda Aquarium)

TR IR, KEREE & W) D TERXDRHED B, Z< OEWR, EDOIFHRIAFFHIA
Fib, AENE1 9 7 84D 2 0 0 848 HF TITE BTV AFHIT OV CHERS 2359
Do

ARCORIRNC Y A1 584 7HE4 4 4 8 S&EMA LTz, 2 b DT/ BEMs I OVaE
I, FHDETHE. BT AR LR, el Ligh, —A$Y | s, CEEETH
D (FOFEEETETCIIT A XA I TH D,

BE S Y A BT, FEEIC X0 IBHIBEEED § A /KBRS, FHINEOREKIEOELE1F
E FUAREICRA L, fAE LD, — IR Lz, BiEL, 1 2OV AFEAfEHE LT
Do

TR &Y AFEORID Y i, R EAFED 2 DICRE L ST BbivD,

JEORIE, IKERERIZ AR S T- B BRI, ARSI 2SRRI R Qe & BEL A7
MBS EEEE LTS, FHikE LT, ERER, AR, FR-IC X200, &
BHAREL, FRAHIARER, A EVMABRD S D,

WFgEIE, I A DIESCHFET 5 Z L iIck > ThEoNE=T =22 TldToTBY, ZhET
(2, HTFEORIEL, BHRITE), PR, RIS AT 4 R EREL N TS, 29 LT

BoNT=T —2 1, K7 EOWFEEE & OILFEFZECERIORRML, F838, AENOE R

ClZk R cRIHL 5,
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JaX ) FRAOEHEF

Rearing of the Japanese Sawshark, Pristiophorus japonicus

TRTHEMIRE « BT - TRz (I —T—/1 )
Yoshimichi Saito, Kazuyuki Mori and Toshiyuki Nakatubo (Kamogawa Sea World)

J ax YW R Pristiophorus japonicus DFEIZEIT 21T 72 < | AREFHINT b A28
MMEN,

WIS —D —/b RCIHL, 2003 4 6 HICTRIFIE AV KIS 24— L, [ 12 ADD
J aX P RO REREAS, BUEE THEL T\, 22T, MEHEPIcGon/E
BHAERE K OVESIIZ B3 2 2S5 2,

FREEIAIL, 2003 4E 12 H2 5 2008 4 5 A2, THERME) 7 L OROARH, &t
7K 35~300m COJEH| Ui & E & T <7z 26 ER (M7, F19) T, #ARFO2E
X, 60~142cm Th o7z, FHERTRAMOY A KT, 100X6.0XD1.3m, 72m’ T, KiEiZ
10.0~143CTH o7z, fHHTIE. MAER L VRS LI X 7 TFA U R0F Tl
V., BFAZEEEDGERD DALV MERIZTRHRGEE A ke L. 8 (BB RS 18~141
H BICH BB Uiz, TOH%IL, A U, TV, A BEOWHANEE 2 B2 1 (A,
IR T > QN D, KIEISE BT, tMoBRMETH o5 X 5 Wk OO &
IKIEIZIT D CHREET 23, BEEMHTI ST ST T Z WL, Wk E R > T/ 22X Uk
I8 A 5.2 O F FKEICH S 2o TR 2 AR & b D8R TEh) VI ER
=,

2008 4F 3 HIZHELS L= (TL:135cm, BW4,400g) DOFE=PICIEALIID 13 IF 5= -
6. £fE 7)) ZfEs L, JNEREIL, 29~59g, 5 36.6g Th-o7-, 200446 HIZHT L
7 (TL:125cm, BW2,640g) O P HEERRT & b D01 3 EiR (G2 2, £+
B ) AR LT, BFOEREE. 314~324em, (KEIT 42.1~42.5g T, WTNOMEIKL
TEHEIRZE W Z T TV D ODHEZE S T2, 2004 5 6 HvD ZHVE T 21 ERSHAE L,
HAERO 2 EIE 29.0~37.0cm T, KESHEHMIZ236 H ThH-7,
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SHBENCRT D VR F A OEHEE
Keeping the young Whale Shark, Rhincodon typus
(Orectolobiformes: Rhincodontidae) in captivity

BEfIR - RFEF (R~ V=NV AKERE 15 H7EZ))
Kazuo Hoshino and Keiji Kuwano (Oita Marinepalace Aquarium UMITAMAGO)

VR A Rhincodon typus 137 V7 AR VR ARNIE L, 2K 10m BLEIC
HET AR RO TH S, LOLERERE, AT THHIZHL bbb, £0
RN D RREIZ OV T ORI TH 5.

Koy= V=2 RV AKIERE [9R7=F 2 CUF, 4 T, Yo _Xm¥ 2058 1 H
R (A, A 70em, (REK) 800g) 2 AT LETE T DA 1572, AMEIAIT Joung et al. (1996)
IZX VA STz, 199547 A 15 BIZHEE G RIRAENHE CHCHRRIIZ L 0 i S 7ot
PRUTZ AR (BFEH 10.6m, (KER 16t) ORI SNIZEEOSD 5 HO 1 fER
THDH. [FFE8 H 10 H, HIEL VK 30 R YRR CZ8iafans S - shfis, Bt
60 MR Tl ki (4.5%4.5x3m) ([ZINESNT=. 2D, 1998 4E9 A 21 HE TORKI 3 FED
M 6 [BIDOKFEEEN 21T 7-. fBE/KIRIZ23+2°CL L, fABEBIED DRPEERITET I —
EBHEAXT I TATIT (VT o2GE) cES LA O RN — T LA
ROREAGE T THER L.

728, AREROBEFERFOERITH 3.7m, KREITK) 350kg Th o7z, ZOMDRERIZ DU
T (1995) MHHBPEATRIZ OV TSRO 7= R RARERRA W=8.312X13.047 & il L7= &
25, BEFERF ORI IEHEE X 0K~ A T & 100kg DFERH 7=, Fiz, AMEEOEEH]
TERE R DAERPES R R 2R D7- & Z A% 100em & 720, ANHE (1995) 2%, fidE Rk
TAMDEAEE (25 3-6m A1) 1BV T2 < & BEM 45em MO EIZH 5 & HEE
LTchEREITRELS BipoTe, £z, KR MplEE COARBEDEER] (2F 4.07-633m) O
FERIZIBN TS 452em THo7z (0 - LA, 1998) = &, hfal] (2K 0.7-3.7m) 12
BWTIIEE 2 (FOEECRET 25 2 EMERI S vz,
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REEKERE CTHE SN I A FHDOFEIR & 51k
Spawning and hatching of oviparous sharks observed
at Ibaraki Prefectural OQarai Aquarium

Z RS - REFEL (72 7 U —v RRBRR KUK EEE)
Yojiro Shiba and Kazuhiro Shibagaki (Ibaraki Prefectural Oarai Aquarium)

KRR IR\ SRR K A A S T D ik TH D,
RO M A B T 5B OME B 1 DO/ AR WG DI INEER & 6729 08,
ZEDOERE - ATENE BB, LTZV ., B2 OHRESELT v o ATEEN TS, SV iz
1E, KRR ZEHR S 0D LU T L TR DS, /\i‘%%#‘“zé I3 LUOMEHROERET
HDHEE XD,

T U T UL REIRIPABEAIREE L, U =2 —T A —7 4] L 0 Y AFEOE B %
ATV D, BRI S & L0 | E - R DR DR AFDOIUEZ 36 2720,
R I 53 FEEOY A A EE - BoR LTS (2008 45 10 H 31 HEUE), HAJEICH
THHAED LT OEMIINTE TWNDD, S ENIIMEY A FOREIN - SMUIZBT MR %

AT LIz,

BHEEE OYIWED AFAD 2T, RV AR, TV 7P AR 4T, APV AH
9 FEDF 16 FEHOY A TR W CHEIINHERE SN TS IVEROHRDFEINETe), £z, FEIN

RSN 16 FFED SO B, Fa P AH 1, 7P/ AH 2/, AYudAH 9D
FH 12 FEEOY AZONT, MENBIERIN A,

AR CIIAFEY AFHDOINZROTERSCEAE AR, SMb B, FERIREE, M ov A X
72 EIZOWTORIRERFIT L, BEEls 2729,

WRERENFZEE D )5 2 (2% LT, ARSI 2O TR TH D,
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T Ay 27T AOREITENCET 5ER

The experiment on the food searching behavior of ScallopedHammerhead, Sphyrna lewini

ZF Bk HRE BOPEWEEARER M),
TR BE (RIFRFKEFRKELFRERNFEIEE)
Tohru Mori, Shinzou Matsunaga (Marine World Umino-Nakamichi),
and Akinobu Hirama(Fac. Fish., Nagasaki Univ.,)

v 2T 7 P AREIADIEAT IR - T2 R B R8BI, A IR ERE O RS
JIS o 72 Z B X0 IREPH OB 2SR ST D0, SIZEONEAN A L 72D Z & TR AR
HIZAZN CTH D317 80 ODDIGRMBZET BTV D, HEO BB E A RERN AR Tl
2003 FFIZRIGRF &SR T, THT 2F7 A Sphyrna lewini % FV N T EREFDERE & OREEE,
RSN ZHH > QDN D DB RRIET 5 T2 O D EER AT 7. FEBRAAE PN EE | B2
V— e LM 7 U — kA (EAE Sm, KIE 1.8m, /K& 35ton) (27C,2003 4F 7
A R BB B OB L7 1A (TL,120em) & 24AETC 2 4ERIER LTUz 1 Rk

(TL,165cm) ZfEH L7z, SEBE, BB 1 ERZIE LA D23 T 580 (15X
5em20g D~ T YOUIN &) L, BAMFES T A (E£E 9em, 5 S 15em) (ZEE LR
23 LI2WEE (FERO~ T ) ZIRFEHIKHFIZE R L, RBREAOITEIOZ LA ARE L 5
IZRRIE L72CCD 7 A T 2l U7 U X VBT A T50ek L, 5 sty & FEAH & C oo R
DR HAT 72, ATRIOFERCTILAED Eort% 30~60 BV Co T san#n g L < #End5
ISR GEF A R Y T AT O L. 7 AR EoR L7 B DA FE L 72 W ERZ IR ER
ITENCE D72 o722 & X0 REFOBARRIHEE > TS ATREMEIERW & B 2 bz 7e s,
FEAHE R AR U7 A v b & E CORBEEY 32~100 cm THHo 7=

58—



FAT VI FRAZA LN 3B ORI S HiKFiE
Three ventilation modes observed in the respiration
of Nebrius ferrugineus (Ginglymostomatidae)

FH %-WH &= (s oHEKIKEeE)

Minoru Toda and Senzo Uchida (Okinawa Churaumi Aquarium)

FAT VT AR, BRI O SHEIHHIAE R T AT U7 AR O Y AT,
2R 253mIZiET 5, HHFAERITEA, RGBT 26T - BHEOY A THD, ¥ azif
A TERDENDL, WHETCIE, a7 U —F— (¥ ag\E) EMHIN TS, AREOM
IZBAT 28 B OIRIZLL T D@ Y Th 5, flFLIE S HTH 5 LI OMEL L v /ha < 5B
AEALOE T IZH Y . EKFLUTERN, F7-. SAEEEEOLTNL, FHoIf < fllmeE 4
EERENERE, 55 1~4 S OMERERE IR 1 ~4 flfRERE L LT,

A, FABEROFAT D7 AOBEN G AT TODRERIZLE S Bk A,
STEEA D EPBIE SNz, TOND 1 L, WEKFIAT H UK HET, RERKOE 1~
5 fil LA < BT 7RAE Tk SHRIC K A HUKTE, Wb 5 F AfizK(Ram ventilation) & FEE
A FETH D, Z O, KETEREFIZ T T ABUKFIEIC, Fal 2 FEEMEE ST,
—%, RV T HEDEMOY AFEIT - TN D, — ANk IT1ETH 5 B & o
Bxo, “ERCAATLABKTH S, o—olF, A5 OFENBOERET £ TO
A%z, BRI RE BT E £, BMESEZENIRVRIET, FRAREEL O 1 ~
4 fENERETS T OBIPIEENC L5, FEEelk Tk (BUTEERREESUK & 3°5) Th o,

AFEN Z O, R/ ok a7 H Bl & LT, AENHA TRARS Z aDfE Rk
b, —OOER EHEE SIND, AFENRS 2% < DT DRFOMEEEEDOE X A3, RiFCOMENR
BEfik & B P EE 2 L TV AN, AREDINC 52 722 2 48R0 L TV DI X 0 T
mINTe, Fio, X ami U ATRE, B 1AL~ 4 LA PA L, 5 S Lo A A R E
IRV, EEMEREEE, 5F 1~3 filfEEEAs . HE) L CHEREEL, 50O ABEI T T
HITEN bR SN, S LT, ZoROHEKkE LTEbIL TS H o L b5,
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AR DR T — & N4

Clinical data collection in elasmobranchs

FREE - P)IFA - BET - TA B - FEEY - EEEE (KR - #EEE)
Takaomi Ito, Hideto Nakagawa, Yoshikazu Kitadani, Satoshi Takeuchi,
Kohei Noma and Kiyonori Nishida ( Osaka Aquarium KATYUKAN)

ITEDOKEEETIE, BRI IbIC LY . 250 M OBKEE ERT 5 Z & AVAHE
720 | RRZIRAFED WAL, Hix Z2EAR CFE - R STV 5, AREREAISRARE >
BNKNB DT, KIEEE & U CINRABEOZ 272 N, Z2E UT=fil B Ot % B33
NdD, FI-UTH, HRRCIETEESCEREAEEIC X 0 BEBEO A L TE TR0,
WA D BEG % & DT AR EAT O NERDH D, TDT-8, FalLOKEEETIE, BERED R
1T BIERISEDORSRE L L TR SN->DH 5,

WEEIZRBWTH, D LT TlEd 20 EOERK T — % DIVEZRA TR Y | FT0OH
LWHIR D ED T, S COIRIRIEFNT D,
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H AREARARICHAT 2 eV LKIBEEEIZ 1T 2 EEFAS

Leeches of elasmobranchs in Japan, with two cases of heavy infestationat an aquarium

REBAMIEERS) - HRAR—(FAR~ Y & —) - TBRA(T HEFKER)
Kazuya Nagasawa (Hiroshima University), Soichi Hagiwara (Nakagi Marine Center)and
Yasuhisa Tsuchiya (Shimoda Aquarium)

[ AM] 2L ORADENCLY, bEITAETERT, FROPEATR T
Rz ) —RTHEOOEDTHD Z LIFERWR, UL, §EFE LIEE D e TR B
TWeTzdlZ, 77 UFOWET & 120 TRUWOTERES D72 < 720, £ 5 LTeSafED
HUMA) 72 S O e VR GRIZEMZPT Annelida BRA7f Clitellata /Ll Hirudinida) T& 5,
Z 2T, OREOHREERIZTET D e VBT DR AT 5 & &b, WmE
(R DN D U A EUVE Piscicolidae3 FEDTZRERIRHE A R~ 5, WV o1 5, DIETITNER,
IKIGEE CE SAL TV AHREIAIC B VO TFEITZRO AL TWRed o7z, HE BIFASE, T
HvEF KRS FRIEAR T ET) (ICBWT B VHDBEE TR 2B oS 215720 T, £
DFR 2 EPNTHID THRET D,

[ BEARPENEREIC AT D e V] O E ORI HIX 20 E T 3 o b VD
IITWVD (R - #JF, 2008; KI1EDy, 2008) @ 7 4 AW I BV Stibarobdella macrothela
(Schmarda, 1861) (=Pontobdella bimaculata Oka, 1910); A J7 X BV Stibarobdella moorei
(Oka, 1910)(=Pontobdella moorei Oka, 1910); A B/ Pterobdella amara Kaburaki, 1921
(=Rhopalobdella japonica Burreson and Kearn, 2000), 7 % A 7 X E/WIEL cm AIEDEEZ A L,
AR I & DIFHE D 1 S DB DFAEI K> TEGIZRIETE D, AT 7 I /LT
ERIZAONDZHORE ARG L L RERE (14~15cm) 3F LWVEHEBTH D, —A
ELDORIE 2em LS, BRBENOD LIETEHDB RN ETRETE 5, 708, b 3
FELIAMZ & HAPESRBHFAIZ TAT D e VB H LD (RiFE, RIER), TNOOEL 58
(B89 D8R UT7R VY,

UKIGAER ERAEIC 31T D B VEOBEERARF] 2 2 TS 2 36113 T Bk
IZRWCBIE SN 2 6ICh D, 51BN 1994457 BICRAE LT H AT I LML DE
JEFAET, raVRA, A4k, RFFRAALN, AENTEE L7 Tl es iR
TEHBDEER T EL T, ETAREIEICED NS KIS OINENBIZE S h, Ak
TR U7 BT IAEDL L CREIR L7 &5 2 B, 552 fill% 2008 47 10 HIc@izi s
7eb DT, At LRV 2D P R FHA L Tuve, BT FRL 3 fl & RE —
B, OOETITRBEETH D, FEINI G ORIRPBIEL SN0, PEFARICE
IR BRI oTe, A B TOFERIIR AT ALV E LI ZroTcledh, A 'IZZO
B U & o THAEZME 3T 20 b IR, FAEERICIIER U RE O/ NYERDE £h,
A &[RRI, AKAENCTHESGH L2 L HERI S D,

SCHR
SR, - BIFE— (2008): OMNEOMMEAIZ AET 5 /U, HEREEFITS R, No. 44: 1-7.
R, - LA - YERFRI (2008): HAPED A BV KU 7 EVE B VEROD H
(1895-2008 1) . H AR 7224, 63 (FIRIH)
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BT AER BT 2 AFHEEFTD 2 04
The history of husbandry technique of the sharks at Tokyo Sea Life Park
for last twenty years

MR — - 2 W GOSHEE v e K ER)
Shin-ichi Sasanuma and Satoshi Tada(Tokyo Sea Life Park)

7 ORERIREY) L WS TEEREDZNA A—UNFOFH L 130 % AKIRAE TIE A IR
I ANKE O EALALE LT D, 2 < QKBRS AFED R Z B L, IEFECldRRy
BFALY AN P AETHEPBIERTE DL IR TCND, I ELAFREE R I
HLOD, 5% S BICEE, FEOENER O, T A O ZAEARED KRR DKFEN T
SN D THA D,

B VAR K R I3t AFEOEENEERE O T, FRZINEM L OOV AFADEE
FEORICE DA TX T, T AL 2F 7 FATOUWTIE, HREY INEEGEEAL B & D4
A, BEN O B A OYBREZ UGET 5 2 LI2 LV, BIfETIT 7 L Lo R
BNTEDHETIZE ST, 7 2 HEZER L TWADRKFEOKE 2,200 t ) Tld, S BITHNEM:
DIRNT T U B ALAF Y AHOEF « JBRzikA, 3% U3 ATONWTIEN TR
FEOHEHH(2 4 6 A)ZFEEkL TV D, WEEMET AETII N T AP AEEOI Y 7 U A %
OXILEETIET D Z ENTEDEIAME Ok&ES t) [ZINE L, MEGEZRA TN D,
ZIZTHE, X UYR - IV T Y RAEOKMN THE I N ATENE BT A TR L
D5, YEOZNETOY AEFE OBV AEZRET 5, Fi-, SEPRICITE S 2008,
IO EIEO—FEAR T v RZ v N7 ¢ v 3 =(Hydrolagus colliei) 0% B4 #] L
DikEE L, BIELIC LN Uiz, AMENTAR YT v KT v 87 4 v v a ORI % JERINIC
HLOIAT A TEIDMER SNTZD T, BB TR 5,
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PALOHEFEZRVIEST
Looking back on my sharky works

HEE ¥ RaE< Y oN—7)
Hiroshi Kabasawa (Keikyu Aburatsubo Marine Park)

KRV RT T AOT—~, RO & 28 (232483 D08 CTh 5723, KIEERE
HEBOR TS T2 AT OV TCRELAIEVIEY | WA TH 523, FreDFHHIZ OV T
w5,

KIGEE Tl BRxtge e T 2KOAEMFRIIZAGI DT 5000 EED ) & Z2ERIED3
fihd < HRTHEBL TS LTS WVEE, LvL, ROEFNCEEALEICH D Ll
AEARESRESAHC B BURIRN T V— T D, LIzii> T, IBAET DS DI L R TFED
BIHZ, A% & LKIBEEIERBIOERBICKRE LS F5TDHDEEX D,

AL
2]
Dr. Eugenie Clark & D155,

2) TV ADHEEESE,
3) IV VY RAOREBREEE,

AT AL ¥ — 7 OFfEA| EREARER,
5) WIEFORIEE, BAIRFOME,

)

B A OREFLR, 38 KOS INEFEIRE OB 325k,
=R FERE & LTOH A,

~ o~ o~ o~ o~ o~ o~
~— — — ~— ~— — —

3
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HAMHA 4 RCABIT shio AHEOFA - EEEFHE
WONZ HARIZRT 2 ADRIUKIZET 5 —B &
The results of research on the utilization and marketing of sharks landed in the areas along the
Sea of Japan,with a consideration of food culture of eating sharks in Japan

PR ERCREIBERFEET)

Yukimitsu Nakamura (Tokyo University of Marine Science and Technology)
BT 2005 4R, FITKEFRE 12 R TOY ORI - FEBERICOEWE L2, 4
[l XE D%AT 7= BAUHRE 8 ik (M - f-Hif - B - 5ak - 8% - il - 1Ldke - 21
L) (SRS 2 RS Rl ONZ 2 OfE T2 PERID DIH B | 2R DS HERE O— Bl > Z )
EHT 5, e TIO6FERICRE LIza=—7 o) A8 YLZER L TR %,
1. H AR 8 IRIEOF A - MRIEER
O FIA—SH - BARO 5 TR A B - A0 3RIETIET 77 7 P AR
FIZ TPTED L LT, XTAYFA -ETHTA (RAXIVRA) FIHE - A% TEH
ks g, H ANNTET 7 7Y ) FRAOINEEEDIE T L NINLLTET A 7 7 fidhh»
AR TREENOEA L] MRIGH, FHstTiS Thilie ST\,
@ ¥iE —— S - BIRO 5P TIIR A HgTE D ofh, BHHE « =k - Fodkil - TR -
PRI S5, W B TR T ADM, 7A YA L KGINHUEED - it
(o2, MOHGTNTEHEENT AT ADHAT 1 v 7% YAHOO DAy "A—7 v a /i
HinT 2 LW a=— E G 5, —Jrfik - A)IlO3RIETIET 77 ) AT
Oftt, B - B - B - RS S DD, TA YT ATERE - e LYY - B > B
T~ B EIXSND,
2. EHPHHEEEICELMEDOHS (EVITFAD 1 FH|—ZFH - HEICIVES
HY) IE—150 Fkg CUMTbBEE) . PEMUPE ADERE O b, PEZEE ~—
300 M/kg. HRRHIZEE D> DIHEHIEITE i ~——500 M/kg GEE - FERENAL) | THEHIEIT
i C/NE NI Uit 0 o —— % FLAMRE 1.000 M/kg,  /INE « A—S—DJ K NEffiksE—

—1.300 M/kg,
3. FAOBRULIZETE—BE (Z20FRA 1)
O HPEH R

Mk il &9 25O pERE O T B3 o T2 A A T O R A IRFIE TIN5 7 — A,
®@ 4L - BEX - S - FIUE - WNZE o LRFEHR

B ASHIPHREREN O R BEDOIRFIT IV | JEI LEES ke S iidA > 7 7 OO LRI b
SNV A OBSYEPMRATE A HIZE > T DA, —ERH-UFERHIZ HIEA « 4% « Sl EEORS
I ARV E SIVTCWDET B 5,

@ VT ADORBRIXLEX x5 2 KigEHTiE (=K - L) o FE

S PRATTIGRE R ILERRIC & > THYER 2 7 21 BT O A B3k E Lom L2 TH
., ZOHFTIIASTHL KFRECTHEHICH ARNEBEIN WD, ., BT B
eV — DD AU D B 5 m HHIX & O ETEHIX M35 &y 9 R
IRERBEOHC, @ HHIX O A BB S 72354 ERF ST D T EE & E A 7= LT
Do
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NNTADY 2F7 Y A %A= B KIERHE

Japan-USA collaboration research using the hammerhead shark in Hawaii

B % - IWABT - SECR—BS GRK - ¥BEERT) . KBEX - ZRILEST - SBHR
(ALK - £M) . SfFFEm - WASER (MUK - E&¥E) . Jason P. Breves, Bradley K. Fox,
Tetsuya Hirano, E. Gordon Grau(/\V -{ X - HIMB) S. Hyodo, Y. Yamaguchi, S. Takabe (ORI,
Univ. of Tokyo), K. Mizusawa, S. Moriyama,A. Takahashi (Kitasato Univ.), H. Takahashi, T.
Sakamoto (UML, Okayama Univ.),J.P. Breves, B.K. Fox, T. Hirano and E.G. Grau (HIMB,
Univ. of Hawaii)

IND A KREEMEEAEFRFGETT D& 5 4D 7 B XA ~NBIXT B ¥ = 7 W A (Sphyrna
lewini)® nursing area T V) | HILIZITE TR OO 2 7 P AP ERT 5 E STy
%o 2003 FORIZTIRFIEBREAT T2 & T A, BRI CE, ATanE - &F L7 {#
RITF I Z RGO D70 &, ARER IR L HORIAFRETH D Z E3bhoT,
% ZC, 2007-2008 LD “EHIA R (FIHRILE) IZHFEL, IhNTUA DY 2 E7 A
ZIGIRE L T 5V A « ZAFDORREREDOREY] ] L9 T —~ CTHREWE AT > TET,
T—=H =% HND T 4 —/V RIFZED HAKKEN T ORI IR F T ORI % B
e LTWAD, AHETIT RLVEACLDEE « BREOHIE] 2905,
FRECER OFHENL, IMNE X OMIE CREAE SN DX 2R VE DI A r— NIz L 04T
bivd, FIzIE, REICBE LTk, M FERACTEAE SN RERVEY . RERLESDIE
REMNT DA 2 AV ARRER TR TH Y | RT3 IIMAN OO R
ECK VI SIS, WSRO TIE, IR & BRI E L, & ZITE
HT 23NV E L BEOMISEHEEA TV DD, #UE A CIIER ORI LT E A L)oo T
WRW, EZCTHEEEDOH D HRE LR T AT W T HIRE L, ERRE MRl Criid
D EMBIRD TS, ZDOOE DN AT = AERNLE (MCH) Thb, & HE MCH
IR EELS T HRVEE LT, #IO TRIB TSN, RIEBREARET 5 2 L 23E
MO CTRH I, X IZT 2T ANST I /R 19 555057225 MCH Z[R)E
L7ze AT=VEEEIEMNSH D Z L &2 TV ADKEE HW-FRCHER L TRV .| fifl
LB ERTICND L ZATH D, BERRIEITKTT L T, IBORNEE COMIEHETR-CHE
BN L, EHUCE BRVEEEDE S (RESORIUCEEE35) BWELT 5 Z & 21
BLTWD, BTEAINDZ VY U722 IHEEREDORENCE D 2 HR/LE /DN ThH
HEHL TS,
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U D B AR Y A {bA DR
Diversity of Cretaceous fossil sharks in Kyushu

e BEF (RRATLIRWER)

Naoshi Kitamura (Kumamoto City Museum)

AT AEFANCHB L, SR RRICIERFICRE R H Y . £ O%RFR L1203,
BROY AR A 5T 7 — T AEFCRICHBL L, HAERO Y 2 Zhdh b Akl T
TEIMNTHE L7z (Benton, 1997 ; Long, 1995), HEHIIIUNT 045 HHLROMEGHA %
172 TH A DU LA OPERENE L ZORIAZ B AN U, HpEd 2 kAEM A 2 fEt LT
P AR DHFEEREZ LT O X O ITHHRE LTz, 785,

TE#REHR)I| A& (Valanginian—Hauterivian) : Heterodontus sp. 0D FEH, HEFESH IR,
TEEHR/\ A& (Albian) : Carcharias sp.A OREH, HERESH TV,

& B R EYE B T 0 (Cenomanian) : AEAIR LIERITHE FLIZ T Carcharias amonensis,C.
sp. B DPEH, HEFESHITUKI, REARIRFERRHT FHEARIZ T C. of. amonensis DREH, HEREHX
VORI — &g, REAIR S TTAAERT I [ C Cretrolamna sp. DFEM,  HEFESH AL,
EEAERER B 5B THE (LSantonian) : AEARIL FRETHE» HATHS, i
H D 52T Ptychodus mammilaris, Chlamydoselachus sp. A, C. sp. B, Hexanchus microdon, H.
sp., Notidanodon dentatus, N. sp., Sphenodus sp., Centrophoroides cf. latidens, Cretodus sp.,
Cretolamna appendiculata , C. cf. woodwardi , Cretolamna sp., Cretoxyrhina sp., Protolamna
sokolovi, Paranomotodon sp., Alopiidae genus and species indet., Squalicorax falcatus, Squalicorax
sp., Pseudocorax sp., Paraorthacodus cf. andersoni, Synechodus sp.DFEH, HEFES I JAHH,
REAN IR B RE T HTA 712 C Ptychodus mammilaris, Hexanchus microdon,Cretolamna
appendiculata DPER, HERESH JVTEEL

HE ¥ B BB 2 5 B T ¥ )& (U.Santonian) : b RE TR BET/NEHEUC T Squalicorax  sp.,
Cretascymnus sp.DFEH, RS IIINEEREE, L RENTHE # FEHT IR C Chlamydoselachus sp.
B & Hexanchus sp. DPFEM, HEFEGIIURMEE, £7o, FRLO L5 22 X OMiba D24k
6, TUNZIT 2 Y AJED B HACHTIN B ININ T CTRIBITHRZ NS e 2 &
ARSI DWW T S 2R L L CIEA S 2V NRFEKIEAE DT BE DO ATEOBEMEREE (R X
SYAH) ZELETIEMREASE B L T S22 LRSI~ Tn, T2, BIfEE B
V. BHERCATNC IS T 20 2P AR AFAR NI 244D =P AR UK, 127
T AR B AN I Bl A B A SR U RTREMED R S AT,
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H AR % BRiEME Y A LA IFFEOFIR

Present state of deep-sea shark paleontology in Japan

IR thE @SR BERLEWE) - Kk FE (@RRFERER B RFENTEFR
Yuji Takakuwa (Gunma Mus. Nat. Hist.) and Hideshi Suzuki (Grad. Sch. Nat. Sci. Tech.,
Kanazawa Univ.)

1 [ZLHIT

HASCEER U= A SEO LA R8I, 7 7 0, 7 7 A @7 E—EoOREO#
EHIE BB - AN, 1975; S/ INEDN, 1985, Goto et al., 2004 72 &) < &M T4 L ViR
B o7z, LoL, BRI (H5) & RFREE @A) ©2 SO 5H T 5 H
ERHETIE AT O DS EIVEIAE LTRSS, TR A LA A ED MR ST (85K,
2005; 2007; Ei3E, 2007 72 L), ARETIE, TNOOMEZFLE LT, HAROGEEEY A
B AL DOBMR 2 a3 5.
2 WSRO VRN E Y A B LA

sk CHERR ST B A PN RS, KERy OFESENY, BIEOALHASTEEE® (5] 2 1 XERE)
(2T DU AJERME O JBAHEL & OBEME L TR Y, oK TR
BT EVAERESR &AL U 7= Rt AR 0 L Qe 2 e S L. 22 L, 2o
HHEIZITN 7 AT ABOMRIE TH D /37 = NE T TV AJE Paraetmopterus, HAEJBD AR
DIAEPE A DN BV TR WA T U P AR 7 G I X R & Centroselachus
FAERR EBUARME L OFER L 5.2 LT, EFRATN D133 a1 X Ot & VEfkiE
DOIFERP 2 ELHER SN TR Y, T A OB E R 5 LT a Bl
WRTHD. £z, WTHOHBRIZIWTHIELA & RITHRFTT 2 Z & T, YEFOVF S
ERERZE LT H ECHLEETHD.

~
\\
.

Vil | Racgnv
[ ™

L1
-
-
-
-
o
-
-
L

3 FDOMOGEEEY AT AR
FAERD D OAFIENE, FHREORNRERE (A - KR, 1979), FRERE CRA)INEDs,
1985),AlFfE (7Nt « T, 2001) ZETH DD, TEBEFHO SERE D 2 BOMER S
TWD (E2E, 2007MS). AR, AL o AACREAD T 7 HIEE 7 A W A%E (L3 -
FAF:, 1993) <2, REARIEMN O D AMACEIINIO DT T HIE 7TV A, 4T o A D
WS AR - IR, 2001 72 D35 5.
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WIRIZESMARXIIFABOA YA ZHEE

Estimation of mouth size of fossil lamniform sharks based on the root of a tooth

ERRR RRKRP - EY)
Taketeru Tomita (Grad. Sch. Sci., Univ. of Tokyo)

ODOYA XL, fHEOVA XD EfRE 52 5720, BEOHEE 7 S ARROHEEZ1TH £ T
HERBERTHS, Ll T ALETFHADHE TTE TOD =LAk Oiife T KD
TLEV, OOV A XZEBHAET D Z EN TR, 078, FEI - Bk ) S5
A REWETHNENH D, L, Bl T DAEZ TV IEZ SRBICRFETH Z &
>%Lwtblﬁﬁﬁfﬁbhfwéio B ST A N —REEH LT,
B LAICEATE RN E ZAICHER S

& 2 CARMIZE T, OB A RFET 5 2 &ﬁ<m@#4X%%m#5$&@%%%ﬁo
77o BARRIZ2FIEIZLA FOm Y Th b,
O 7707 FoBEERONTZBAERAIFAE 13 O LFHOR S & FE O 21 E
L. (Hhg, ESERYDOT—4% « &y Mk L7,
@ ETIERLI=T—4 &y Mk L C—Hi(—FEAR) DN D —AROW & 7 > 2 LTI
HVEEZ 13 R HOWTITV, FHBIIERRES L ON95%HEE XM A5 1A LT,
@ @D1EZE% 10000 [FIRAE L, FBBIERRES OV 95 % HEE XN DU TEILEI 95% (5 HEX
Fﬁﬁé‘f;}%&bf:o

P EOFIAIZ L » THAR X IV A H CTHIUIHOEZL CWDEMLERFET D Z &7,
HHER S5 95%LL EORERTE £ D AV A ROHEEKE 2155 Z LN T& 7=,
w* BAFME A O EEXEMEATECHEA T 200% @0 OFETHRG Lz, %
 BISNINZ BRI DI A TV DARBE TIRAT STV 2 IO R A I W A H =Fl(T7 A
ﬁé%lﬁ/%xmﬂ_owT\E@Eékw@#%x%@mb\ﬁéﬁbgﬁght
HEEXR BT e > R Lie, ZORER, (bafE =& & B H15 5 HEE X REINIZIX
T EMERE N,
B, R AXAIPF AN HT-28EA oY A H SFRIZOWT, BHOY A X LD
YA XEREL, BERXI T A BNOELNT-HEXRF BT ey R Lie, ZORER, 3
RTOT y NPNBEREN LA ONTHEEXFNIZINE 5 Z LRSI,
PLEORERIL, BUAEREN OGO A ROHEE XM M EATEC i C & 2 "lREMEDS
%%:k%ﬁ%bkaVMEE%wﬁ%ﬁ%%x@%m%ﬁﬁ_kﬁféélk%ﬁbf
W5,
ZOFEZEY | ALAEEENE D O A XOEITTHAIREIZ 72 Y | b AHO B EY)
HEHIZ 3T D HN 2 E EINCHEE T 5 ECTEHERY — VIR 95 &2 0b, £, 2
DOFEIH A DB EEEHUREED 3 5\ NETR ATREZRMA PR E &\ » T2 H A2 B S
HET DB BISHFRER DO TH D,
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LA 2> b B T AR AR DAL

Evolution of elasmobranchs from the viewpoint of tooth remains from Japan

R (BB RERER)

Masatoshi Goto (‘Tsurumi Univ., Junior College)

BEHADLAIE, TR LA ERBEESNIH TH 5, AL, SR O BAED LA
& BARDOHHIFE e [HEEXTODIEA] EMEIND H A OBIFFEZFET LoD, HAER
RS DBIFEICE D SEAFICE X SHEBEDEE LIZ DWW TR T 5,

1. RO A

HARD ARG OARFSOMIE D HI1E 5 FENF BT D, IR LTEo— /&
f@inG, 7771 N RED Cladodus sp. . T 777 %74 R v AFAD Agassizodus sp.O1H
BEDSRE SNTWD, £, AR OKEAICEEHEN S, A1 R v Z%E0020rodus sp.
ORI HE SILTND, EHIO— 2 BIE G, ~F v R ZFAD Petalodus allegheniensis

& Janassa sp.DTEHFEDFIE SV TND, Falt, BARR S OBREHRLA & LT, Filliori
JINTHR O/ NN 3R ERIROEBIRAIEE N H_Z 1 R ZFED Petalodus sp.DHEDNFE R S
oo AUV LFROHED BT 20 AN TNV D, IGERRETSAE L OFRRAPCERE T
HENG, TV T LD Symmorium sp. L 2S. sp.DW, bR R ZFADIAcrodus sp. D,
Petrodus sp. & 7P, sp.DFZHENHE ST D, Fio, EIIRAEHT OUREOBKE FEH 5
Cladodus sp. DHALABFERL SN TN D, RO TRENLIET7 BT by 2D
Orthacanthus sp.0> ¥ OWEERNHRE STV 5, BERODOEHIUE OE B LR EE S
WHBEDT1 7 F F AFADOW N HRE ST D, Felr, I RIRAB T & (LR ORI IS
TS, Goodrichthys sp..  Symmorium sp.. ?Acrodus sp.. Lissodus sp.. Polyacrodus sp.7s &
DHLADFERINTND, TUF A Ry AAAOEE WL, FEE R O )\ AR AR
0> Helicoprion bessonowi, BRI NNETIOM-BE-EKED D Helicoprion sp.. ‘B YRIFEKNT
DB S Helicampodus sp. 035 ZiL TS, &1 Ry 2 E LCL, RS LT
OB 7 B8NS Petalodus acminatus O, I BIFABTHO SRS, KEHOZR
AR TR, [FlfEi EEE0 5L 'Neopetalodus' sp. DENFE LS ILTCUND, FEEIR
EARTOILEND Petalorhychus sp.. BRI K 7> 5 2Serratodus sp.0D 1E B 73
FERENTND,

k. HAROIHHIIZ, HARBOREHMAOH 2 b OB & LT, BRTEZR & OVRIEC
BE 2T 7 F Chlamydoselachus anguineus 731 HAL TN,

2. PAEMETH O

HFAERICAD &, WAERIZKRZTZ7 7 R Ry 2T, RboTe AR Ry 2RI
CHn, L, —Efhd Y= ThOMENBIE, 770N 13 T & B/ oA L
FNHILTWR, —EARORASALA & L TR, iREEARTOT NUfEns, 3 AFHDR
/N DAL SV TN D, AR A BT OB FERE DO DD LB B B AR Ry ZJHD
Hybodus sp. DA, [RIHT ORI TREHE H ERED D Acrodus sp. DB A, IR RRERT O
WNIBHERIRIE G . Hybodus sp. DBEDNHE SIL TN D, Sl BB R 1 HT O FFEA A )
B R R ZHAD Arctacanthus exiguus DFFRR, Acrodus sp., Hybodus sp.,Polyacrodus sp.0DTH
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TR R READ Synechodus traingulus, S. sp.DERE SN TWDE, ZDOHH, v Rra R
v AFUIHTE (Neoselachii) (/%S L, FAEMRITAD EBUEDT AT ORH DA
HELIZC O EARL TS,

¥ a T RO LA & U, EIRSEY T O &8 EHEEDIRE L E AR Ry A
KAD Asteracanthus sp.7)>. & RAHE T OMEBREY ) IRIEND A. somaensis 13, IR
R OFHUSHE SRR ERHE e ) O Hybodus sp.7)3, I8 B2 ) 1T 0D FHUE £ LBHRE A
HEANTEC A A BIEN O S H sp s STV 54,

o8, PAERO=BHEB IOV 2 FHITKZ T2 R Ny R 2 © OONBAED R
Y AFETH D, HAITEHIIT R 2V A Heterodontus japonicus & >~ %2 A H zebra @ 2
TEAAIN LR DB AE A TN D,

3. Bl

FHRIZ2 D & BUEOIRE FRIAIC D7) 5% < OFSENHBLIT 5, T72bb, AR Ry
2, STFa R R, T DT TV AE Ra A, XAXIF A, Y A
¥, /axX VYA AR ED 74 RO, 2T TR, Wk, EERR, HEMRDS
PEMH LT D,

AHALICIE, BIEEBER L TWD I 70, A7 7P|, R A, R AP AHR
EHLHBLLTWAR, 2095677 IR XIS ERR OV 2 OB, *a
B ABFTHFARIOY A DBIFFELEHRD ZENTEDLDIIH L, W T TP RAFHE R AIY A
B, AFRROY A DOBFREL 2D ZENTE D,

4. AR ORI A

FAEREE = OME S B 76 FEOMGEED A DS ST D, FHEIZ S O,
& HITHEFE TH 5. Carcharocles megalodon DO KEDOH & BIEDO KRBT v X
Carcharodon carcharias DYl L X35 Isurus hastalis D Th 5, FIRLOHENHIE, 1
& A EBUAERRO LA DS STV 5,

%Y, HAERDDBIIEICE S S SERFFROMBOENT 2ELAD D, HEZED
HLZIBZE L T & 720y,
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2 7 7 (Chlamydoselachus anguineus) X k2> KU 7 DNA £ ®
WEFFIREIZ & D A& & ORBEARHT
Phylogenetic analysis of the Frilled Shark, Chlamydoselachus anguineus, based on the complete
mitochondrial DNA sequence

HFsT 1D, HEAME2) . NI 2) . BREMCE3) . Mok 2) . HPE 1)
1) HBIRFEETER, 2) HBRFESH. 3) #E R
Keiko Tanaka" , Takashi Shiina” , Tomoyoshi Komiyamaz), Masatoshi Goto” , Hidetoshi Inoko”
and Sho Tanaka"
1)Sch. Mar. Sci. Tech., Tokai Univ., 2)Med. Sch., Tokai Univ., 3)Jun. Coll., Tsurumi Univ.

2771 (Chlamydoselachus anguineus) 1%, DK 450~760m OGEIKIZART 50
TIFAHD 1 FET, 1884 FIZ HAPEDEANGIE SNV TLKREZ S DR Es LTV D, K
FEITAR 1.5m FRICAE L, MEECARBAEENE/R Y | oA XX VLT T2 2 &3
HIVTND, oA LE-Ip ST WhHEIIHR T 2OATHER SN TR, BigD L
TIEDOXFIMT- &V L Vie EDOJFMENIEEEZ O LB LNISNTND, 25
INT T INEBT D LFRINEFRCZE DT ) AMFRITZ L, ASHHTIL, 770757 ) 2bT
DF—BEPEL LT, 700D b KU T DNA SHIEESIZTE L, ZOME(LRNE
et LT T BIZHOWTHET 5,

FiEE LT EPMENS I b= KU 7 DNA OffiH 247 -7-%. X b= KU 7 DNA
2% PCR IR &, ZOPCREMZE Y 3~ MHAKIZED 2 =2 U7 DNA 20D
HEHFCH B RE LT, Z OYGHFACH & FE & OXEZBIR & TR D 72 Ol s Ak L bk
Z N TO R 2R LTz & & B, TG ATEIC X 2 i ROHEE L H ONTTERES:
W7 A IR U T2 T 7 OSBRI DN TEER LT,

WEIRFEHIREN S, 77D hay RU T DNA 2RO 17314bp HY, 2D H
HIZ 13 HDBEE T, 2 fHD rRNA 72 5 TN 22 fED tRNA 23F Do A L FERRIZIEE S
72 723 by FU 7 DNA £RIZEBIT G SEC LA /BN, 703775
VPR ERBITRFRTHY , HONVTHRAIPA LR, =a B, S92, #EAEDIEIC
ERRBIFRIZ B D & STz, S AT L 5 R b IrBs Gk & Rl — O R#iBiR 2R Lz
MBS, ARG TH LN LI RHEHRITEME TH D L EZ bz, £-aEAIEIcT
INEERDHEEN S, I bITR CTHDHT 77 /A L 2{& 2300 HERNIHIE L7-2 &2
TR X T,

IDI, TT7HEMOY ABOROELA IR LT A, Y XA EHOT 77> /%
A L OB THIEERFER N STz, 77 MIHERT R AELE LW Enb 7 F
KT P BE LTS8 e 570, 7T KT /7037 7 oMM TH 5 EHEI S
TW5D, Ak, IHE TIELNTEFHR & BEFIMAEREOD, X0 7700
R E B RT DT DI, T 7 DT 7 Wi HONCHFE & DL 7 7 MMihT 2 BB 57
ETH D,
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SFEMRIZL DY T A BREORGEREGHEROR A

Interrelationships of squaliform sharks based on molecular phylogeny

BBET - ANEHREVER) - ANBEARTX » 22—« Z2#K)
- INERBR KA - KA
Naoko Takahashi, Toru Taniuchi (Coll. Biores. Sci., Nihon Univ.), Toru Kitamura
(Nihon NUS) and Takanori Kobayashi (Nat. Res. Inst. Fish. Sci., Fish. Res. Agency)

Y )Y A B Squaliformes [ZAEFHHANZ L, FTHRMEBERIC OV TIIIEEFA 72
BahI I THON TWD N, AR TEIC X DWFZER S I I OBARE & T H D700
MEBLR CTH D, & Z CAMETII B ARLME CERE I Y /A BfggEA LI, O
FNEFHRONLE @ 1 IZHADWZRBBIROMET @ 1 IZEADWHERIEOET © 3 K4 B
&L, VYA BRI BRI 23 T,

SHNTIEY VA BRIV X7 ARIB 1R, WIATAR2EAR, 407 %A
B1E1fE, X~V AR 2|2, TAV AR 2B (5 HARFAE1EEET), Y/
FAR 2@ 6 FRITINA, MO 4 B 48 8HE &5t 67 EikE A=, (B, ¥
(22U Tl Compagno,2005 (Z1E-72,) EAVEIVARTE - (KR AZHIER, fiRA % 100%=4
J—)VETZ1E6M TNES-Urea ¥WiETUZ TIRAE LT ZE LTz, £ 7O TR b
1 K7 DNA PN Cytochrome b fEIACH & TR7E LT-,

OEERFFHROINEE

T RCOEARIZOWNWT, 2 = KU 7 DNA PO Cytochrome b fEIFECS 4 1294bp &1 7E
L7
QR FEBELR DO BRES

NS IER A T, 2B EOY T ARELNT-Y A B 4FHZOW TS
N—TNEREZRDI-L A, Y 7P ART 0008, o> 3FET 0.025~0.061 &\ D EAE
bz, £128 7N —T TR CTOBGIEHE T 0.073~0.160 & 72572, S HICETERZ/ER L 72
EZAH, QY I TFAR - TA VAR - XN~ Y AR - o7 AR
QN T A AE @A AP AR ITHDH. ZD3 T N—T NP AR aXUHF 2L
TRRE A TR DR & 72T,
QIR E DFRFT

TAFARANT Y ) FRABOD 2F8~T ) A D.calcea, V7 XA D.hystricosum |35z
T 5 LRI ORE ST I KRIDES 7205, KK 800mm LA OEATIIHBIHE#E TH 2,
AAfZE LV Cytochrome b B 1294bp H 60bp (ZZ8FEAS RS 72 2 & CUAREMEIR T 1L
BlHNC K B RIENHR D Z & DR STz,
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Parmaturus melanobranchus (~ 7 % 2 BHYO S| ZH R & 38T O\ T
On the anatomy and systematics of Parmaturus melanobranchus (Scyliorhinidae)

VERRE— (HHEEDIEKIREE) - A —F JLEERS)
Keiichi Sato (Okinawa Churaumi Aquarium) and Kazuhiro Nakaya (Hokkaido Univ.)

N7 W ABD Parmaturus melanobranchus 1%, Chan (1966)IZ & ¥ Dichichthys melanobranchus

& UG SN2 I EORTE T 5. AR, BN O RS FEEDOTTHEIZ)NT T, JEKE
HZt 6, caudal crest &IFHIIDFEEHRA TR DRHED D, Compagno (1984280 A E
U RJE Parmaturus \ZZEB SV, I, ARSI TRREDEEE, FokSrz),
fifE| & CT A% o Z W FEMZRTERB LI 21 TV, ARED /PRI E 2 e L7z,

EfE FIEICIEKREEA &5 R 7 AT A TV P ARDIED, 77 7 VWV AR Cephalurus,
YE U YA Galeus 73 HADH70S, AHR 2 BITIEKIED 2—3 RETY, BREITHLBE TH
%. AREIL 3 RIFFOIEKEEZ ORI WNT, A EUFRBEST 77 WLV A g L ET 5
25, AR S FEROIKESEZ b ORTIEL, FNb 2B D,

Fiz, AEVRARE, 77V RE, YEY T ARREEZE0RUEEME N7 ABL, #h
FEEAES OIR S &kl (supraorbital crest)z /K< Z &12 &V, HRHEHE(Pentanchinae Hif}) 2 729
DR RS ITWA. L, flEslT—4 L CT mifg 4 Lkt L7ofE 8, ARRIZI
AR EREE2MFET D Z 2D, Pentanchinae AR BJRIZ H—E L7 T & AVHIA
L7z

ITAED 7335853 L OVEREIZ AL D < RHiFHIFSE7)> &, Pentanchinae BN HRHHE Th
52 EIHFEFHATHD. L LHE 1 FEORBLTIE, AT Pentanchinae FFHIITE i
7ok, AR OIFRE D R ENRNT E D, KfE AT P ABETHOFIREY T
Hb, LoT, AETMNLIZBETHORZYTHY, TOEAE L THLEOEY,
Dichichthys % N5 DDESTHD LB ZD.
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AR O FLES & B OMFE M

Study on the homology of the pit organ and canal organ in elasmobranchs

HHEREX - A —E (LEERY: - BoKERSE)
Kenta Suda and Kazuhiro Nakaya (Grad. Sch. Fish. Sci., Hokkaido Univ.)

MEREOIFE AR EIE, MR & LTSI T DRI Ras & L CHlasb &
WEGRNH Y, T OIREMREITZ < OIFFEE T L - THZEDED H A1 T & 7-(Daniel, 1928;
Chu and Wen, 1979; Peach, 2000). L 7> USREFFEAD FLEwd L OVEZROMFRIMIZ DWW TR L b
T Bli358 720, ARBFFE TR S & ACERIRRICE D &, L & B OEIRIMEDHEE 21T
ol ZOFRER, VAR TITE VIR O TR R S 415 MRS, 36 KU
PR D FLgr & B IARE & L7z, ABOMSE & A FOMFRIZEA L T, JERED
E LWERNG L & s O U AEFIBHRIIMEGR CE R o 7oy, (ERHREEBIE T D &
B A A umbilical pit organ & B 71 & % A D abdominal canal 7 E I ZFHRIESRD 8 5 & HEdq L7z
ST I OFERR B AS E U, BAEFIIEHRR &b INA THLER & BEROMEEIZD
WTHIZEZ EED TV LR H 5.

Mechanosensory lateral line systems in elasmobranchs include pit organ and canal organ. Many
authors have studied morphology and functions of these organs (Daniel, 1928; Chu and Wen, 1979;
Peach, 2000). However, there are few studies about homology of pit organ and canal organ. In this
study, homology of pit organ and canal organ is discussed based on innervations and relative position
of the organs. Pit organ and canal organ in mandibular lateral line and ceratohyal lateral line are
innervated by the hyomandibular branches of the facial nerve, thus concluding their homology.
However, we could not conclude the homology of pit organ and canal organ between sharks and rays,
but umbilical pit organ in sharks and abdominal canal organ in Rhinobatos may be homologous.
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=% U Alopias pelagicus DRITE) & B OWEE
Feeding behavior and caudal structure of the Pelagic Thresher, Alopias pelagicus

b - EVETE ORB - MplEdR) . he—22 (AERoK)
Yoshikazu Kitadani, Kiyonori Nishida (Osaka Aquarium KATYUKAN ) and Kazuhiro Nakaya
(Grad. Sch. Fish. Sci., Hokkaido Univ.)

B4 - VEH (1996) 13, iR FBIR 40km HHk CHEEE S QWD A A Bl EE
KI5 & UTIERIREDIEIEIRATIAE L C, SN I==% Y (lopias pelagicus) D 88%
(2725 65 [EIRDRLE FZEIZEIED D> TND Z EnD . AFEITEFE CREAM 2NN T
FETDEHEI L7, 512, R (2003) 134T HY ARMEEEDREEEDOIR (ftho¥ A%H
&R U CTRVVERE, KEREESEHMOM A (precaudal pit) . KX 72 BfEZ BT A L)
ST SE D FANREORER N D, [T Y ATREETEAZINE . Zhnb RS
&R LT,

T D%, WREERE ClEm AR KT UARFNZ BARR U It s Uik o 2 —%
FIFHLC, ﬂ‘fﬁ*f}‘ BHadE (Flc=#1) oL, SEICH L T 7225, 2008 46 H
23 2267 A 1 HICHoNT TUMAAR G (EEHE) CThiEShiz=2 U 4iff (&R 1.7~
1.9m) ZLATFIENOATEICEE L TRk 20 ARG 5 2 L C&, 0B, =4V

DOIEAHTEN 28153, ©F A& ;1113556 CNZHEI LTz, SOICEE BIT=4 Y OfATH)
L ROWGEDEMREBET 572012, =2V, THYF A (surus oxyrinchus) . A2 A D
P (Carcharhinus sp.) DR/~ ) /ﬁﬁz?i*““zlifﬁ*ﬁﬁﬁéﬁék WNESERED Ll 2T o 7o, SN
ff ﬁ*ﬂ“( I % precaudal pit UDj(% é HEERD O BAPERIZNT COFARZR & NETIZRE Tl X i

LR DHEMEF OIS, fEEANC K DA D 24T -7 DT, 3L OFER G IEAT TH)
C/El\Zb“@f THET D,
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HWERE IS LT U a7 F AR OEKEE
Swimming behavior of Scalloped Hammerhead Shark (Sphyrna lewini )
in response to their predator

FTEEERAE - MRS - B CRKYEENT) . Ef6E (ARHUAT) . Jason P. Breves
Bradley K. Fox * E. Gordon Grau (U4 K), BIFEZ GEXIEHEH)
Shizuka Kawatsu, Katsufumi Sato, Susumu Hyodo (Ocean Research Institute,
The University of Tokyo), Yuuki Watanabe (National Institute of Polar Research),
Jason P. Breves, Bradley K. Fox, E. Gordon Grau (Hawaii University),
Nobuyuki Miyazaki (ORI, Univ. of Tokyo)

INTA « HRANBIAERT DV 27 P AL, ECHlE LIZOBEIROAERK TH 2
INEA~TEENT 5 £ T2, 90%LA EDELET 5 & W) FEN S D, FETE DJFIRIIALZ SO
IZLDHBETHD L FHOIVTNDH, BPAMNREE N TR E TWDHE 5 Z & 13N
Thb, EOIEK TENZ N5 B THDT-ARFER T, 7 — & v T — %355 LTz shfanME
NS SHUD &) HHIDESE L, FEF IR & S Ol T8 & RIRpCEiak c & 72
DT, EEARAFHE L TEOMTRERE = ZICH)ET 5,

2007 -8 + 10 H, FBL1V2008 4 7~8 ADit 3 [HliZH/= 0, v aE7 FRAYBOEEY;
FTCHDHNTA « a2V EHRANBIIBNT, HE - IRBE - 2 BioIEE 258k 57
—4ZuJi— (MI90L-D2GT) % HWCBpANERAZIT o 72, FERRIERZ &0 1T X > THE.
O RIED SR % VTR — S EDRINIC A v v a Xy Mk D21, £ E~a— « VHF
Flatm « A A~ — P IEDP—RE e o T AEE 2 e LT, igite, v A—0n4 A ~—
IZ L > THIDEESN=1%, VHF > 7LD % % LICEI LT,

FERITHE U 7= 5hfe 16 iR 8 AT — # Hog HI I TR SN B2 6
D, FEZ 2008 FEOFEERTIX, 7 E@EF 6 EEI R INIZEEZZLND, SIS
NIZEBZ DT 5 555, 1) Y10 EEL TERZ 218X CTH a U —2 8 01 T8 & Sl
LT T, 2) B ik N F — oy, N AT~ | LI T2/ 0 K
LERINC 10m~15m DOUEERFET 32~48% DI 2180 2 &\ 9 s, HARMICFKE
IT< ZPRE |, WK EBEBIAT O L0 ) FR~EZ L LTz, 3) N OHEED)E
DD BRI 1.0~1.87Hz 75 0.44~0.75Hz ~E 2L L T2, 4) REMNEL 725120
FURFE S TRDMAN DM, 85 REBITREIC L O TIREN—EIT > TR | K
BEFF-> Tz ST 720, 5) BIERERL 25Tz « HDWIEEFIZ2 Y Thl -
N KD RGO T,

B DK Z — A LT, NS OB & HIER THH Z LD Shfadvmft
WECTHETDHZ EIIERTHD, L LENOER AT X D ITEEOSH DR S5 AR
PHEPNMERNTH A D, HIEoF)E O 2 mET 572012, KEIZIR Y B4 fEE T E T B9
BHENVHTENV Y =2 % L ST b O EHERI S NS, RE ZFRET 2 2 & 1T IR
ThHN, BEOIRBEIIC L DA XOHEE L, IAXA~NETUTUZEBINS T A
EWHIREBETDHE AXT VA, A ARNTVTF A, ol AR Eh3net: &
LTEZBND,
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NXBEDF A XA BEFITHBET 50 AFEOLM L &
Sharks and their feeding habits in the ground of Alfonsino fishery

around Hachijo Island, Izu Islands

wHEIL CRREE L x BMOKERE | & — )\ LFER) -
PRIBRRN - TEATREAE - KIR B (RIBRFEEESE)
Yoshihiro Horii (Hachijo Branch, Tokyo Metropolitan Center for Agriculture, Forestry
and Fisheries), Norihiro Kanzawa, Mario Nishimura and Hiroshi Ohizumi
(School of Marine Science and Technology, Tokai University)

PEREE )\ R, BIRICEATHIEZ A L, BARBOF A XA L 7> T
Do T, ZOF AL T, BEEPITY ABDNHBLL, EMAHITRY 35 [R5
B A TOUWSEREDIE L, TORRPRD HILTND, LL, T A XA GBS
% AFAOFERY A X702 EOAEMFRIFNRINZEE A Ee < HHFEEREBRORTH AL ¥
AHFA FLUTCHFEL OBWRITIZE A A SILTUVR, £ 2T, 0 A XAy Ol
ST AR TR LOE A Z I L, 5 A X2 A (G CHBLT 2% A O H
Biffils LOZORMEZHWE L, MHFAERRR TOBABHRIC OV TG LT,

2004 572 b DOIfZEE 6 LUSHATRE 172 < 2 I K DIEAORIER R, 6 KON
FAETEEM (7o <72 ) ICX DA D, T2 AL A TEGIHBLT 5 A BT, * X3
WARFE (T AW A Lsurus oxyrinchus ) . A7 AR 1 (NF U L Alopias superciliosus ) .
AvaY AR SFE (2% VYA Prionace glauca, 7 7 b7V Y A Carcharhinus falciformis,
HF/NIAY A C. galapagensis, K% 771 C. obscurus,3 2V C. longimanus ), ¥ =€ 7
ABVLFE (T =27 RA Sphyma lewini ) DHER ST, EICREIBIZREZRALT
WHIFSER IS L IS IUZERIE, 331, 7a b VAL HIRTAYAD 3 4
R 80%Z D L DITKT L, iz 400m Aiffe £ THIT L, B T DA
fEiE 7o <7ZpA) TORERRL, TERBIEOATF U LA 70%% SO T\, 72, 3
TR UL, EEERTREREGS IO 172 < A EEIRZNZIUR 10%H#%E ST
VT,

Fiz, SIALVOHFRAEMIIL, BENT X TOREEBETHERSIL, £D0o9H, U ALA )R
E AL TR 80% % b, BRI TIE 9% % 5, TOMOMIAE LT, FALA - F
AKT V) ag Tl EIRAMRIAO DG S, — B 3 2 L3Ok 150m LLE DR
JEIIZ 3T ks L ONEhlET DM & VTR Y | B INAY) CHERR ST RREOD ZAmim &
ASNCFET S, LnL, ST TL0K 80%DEETHRNEYN LY #1450
EEPHER SN TR Y | SN LV EEE) b R~ ik S A IR R T LR
LTS Z &R s,

L bEDZ &b, U AZAMGIIRT 29 AL BEL OBAEIRIT, 3 T LITRES
ALDREVEDY AFS | (RSEEINC L 0 REEIIEE S, TEREBMRIC 2 WAL A
T 5 Z & CHEMNCEEEEI YL 5.2 5 [TUWHL] OBEET VIMEET 2 2 & D3R
SNTe, Eloo NT U LOGAIRNF U A XA DAk E Ee D Z Enb, ~NTFU L L
IEESE—&RE BT 2 [EREEA] OBAEE7 VA ET 5 rREMER H 2,
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AKX & FHEEEBERICBT 54 & FF A Galeocerdo cuvier D
BARRIZERORRE
Examination of genetic differences of Tiger Shark between Hachijo Island and Ishigaki Island
waters

VERIIRERA:  CRMERS: « Bafies?) - ALAr B (BATX » 20—« = 2(K)) - HHESLERS
L Xt \0) - BOREFFIRY - HEES - BttmA = Okt - WK - A48 - | &
CRUME R
Mario Nishimura (Grad. Sch. Mar. Sci. Tech., Tokai Univ.), Toru Kitamura (Nihon NUS), Yoshihiro
Horii (Hachijo Br., Tokyo Metro. Cent. Agri. Fore. Fish.), the late Kazunari Yano, Yoshikata Aonuma,
Kenzo Yoseda (Ishigaki Trop. Stn., Seikai Nat. Fish. Res. Inst., Fish. Res. Agency) and Sho Tanaka
(Tokai Univ.)

i - HAY)

JNE LRGSR A & P ERE IS )\ SL S O JEIME Tl TRCEREER e ED HRING | B ASF
D DMTONTND,, mSiRIHEAE T 53 AFADERI 720 iTﬂOD@F@Eﬁ% R RIET
ZENBZOND, TDX D IREEBRAIR A EICAT 2 7o DITiE, gaE D ARE - RS
EfRE L TR MENH D, Mk CIhm L (RS 2}%6 P ANIA Z TP A (Galeocerdo
cuvier) TH D3, AFEOD HAJHL TORCFHLFLITIT E A EFNSN TV, T T,
ABFZE TR 340 DARRD 73 F A F T AT A 2 T AL OB
EOREZ AT,

(48 - J51E]

1997 #5725 2004 5= F TISAIERE CIE Sa, MTBRERT SHU72 23 B L | 2005 427225 2008
FETID LS TRESZ 16 (8FE DRI LA R 2 =4 ) —/TiRfF L, QIAGEN
#1484 DNeasy Blood & Tissue Kits (Z & ¥ 4> DNA %4 L7=, $iH L7242 DNA X PCR {£I2 &
% D-loop #4rBEROHIMEIZ V223, PCRIEIC L DHEMRIZIX, GenBank 7> HARER L7-As
PR Y TFN=T R A BLONT I TP ROEERFEZE1Z, D-Loop 8
Sl B3 D ORAEREIRI BT 72 A CRRG T L7277 A ~— & Fu o, B8 L7 PCR FEM)IIRERL L
Tl XA X —IX—REL D — T U A OY TV E Uie, HHEESINZOWTIE
Hitachi f1-44 Dnasis 7' 7 77 A % W THUBRET 24TV MEGA 2 VTR 2Bk L 7=,

[5R]

I LT R, 39 AR C DA X FH A Y27 /U T, D-loop fElE 1095 bp DI
ST DIz, RS2 OGRS S 2Bk L2 & 24, At & )\LRoA ZF
R 2R 2 AR B R AR TR SR o T,

A ZFYRIRBIEDOY A TH Y | WAKEES) b @ F D I 2892 23 vl 6e
Tod L-OND, FERBOTTHA R & TS 2046503 553, MRl ORI A
D AEIOERD HBRHIATRO FTREME S RIEZ S D,

YU T NEROBERSAMBIRO T2 &, SR DMV ELTH DD, A Z T AL~

DEEZERES D & BUEMIHE CHM B IATOIL TV D H ARED ITOWTIR, fHilzIA L
IRDNDRHBENAT O F b e ~& L b b,
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F v k¥ A Aetobatus flagellum |2 33T 5 EEFH##HTF DNA ~— 4 —DBH¥
Development of DNA markers for the analysis of population structure of the Longheaded Eagle
Ray

MITED (REXFEEE) - ILABKTF (RIBKFEKE)
Naoki Yagishita (Institute for East China Sea Research, Nagasaki University) and
Atsuko Yamaguchi (Faculty of Fisheries, Nagasaki University)

TV A Aetobatus flagellum 1 N ETAFHIE L, A & R —PERNEO BBV ) 5
BT D AARSEIZIBNT, AT EICERS EFOE/KEICZ HBL L, 45
IZKIBME 92 SR TIRE & A RGN 725, IR T D AR OIREE LA
[ZRE, B BHUECHE S PR & TSN DTSR 2 N A L T\ A L EZ B TED .,
THHEERD SEDLHERO—DOTH D LR SIVTND, ZDT=, HIRECH PEEL
DI CIIAFEDBREREAM TN TN D, ZIVE TOIFZEZ LY, AFEO5AA0AE IO T
132 DT EBHLNZEZNDODOH D0, BAKIBIICITE Z ORI AT 200, HHN
EEZKIREN IR — O Rl OWEBIC BT 2 D3 £ ZREIREREIC DUV TIE 5 >
IZZFL TRV, ZAVEFLOUWEHIIZ I T AT DO BFEITHRT L 7ext R 254 U 5 72DI2iE
EFHEEIZ OV T LN L TELSERH D, £ 2T, AR TIT TV b B A OBEH
HEHEEOMINICHNS Z L2 HME LT, 2 b2 RU 7 DNA RSO LA
YN ERERREIR T T A ~—, BIO~A 7 a7 74 MEzEEET§E7: PCR ~——0
BiPRAAT70~ T,

I h=a RUT DNA IZBWTIE, FREifsR IR 2 e flRe/e &5 3 FfAD
TIA ~—%BRR LT, B Lt7°74 ~—% W, BUEE 27 1@{4%420“@)5 PEPE
24 EWROFREREIS R EALY] (1234 IR ZRE LIz & 2 A, 1234 s 3 LIS
BWCHEERN RO, 4 FEONT XA TRRHEESNT-, £ 5 b0 2 FEEITAH
WapE - W PNHEPE Z @ L 78 0 0 2 FEIEIX TN ENEIRERED 1 EIROINT ST,
MR GERNZERIIZRD e o7, ~A4 7 aW T T4 N7 T4 ~—DB3IZIE, &
UTBRASE S AT LUBRIIAR 5 2 DN 2N~ — T3 — DA/ERLAS FIEE Td % Dual-suppression-PCR
Bz, ZRMEOHD~A 7 a7 T4 MR ENER 8 AL, Bin ST
D OT VKT 2~6 CEY) 4.1), ~T oS EOBEHMEIL 0.172~0.712 CE%) 0480) Th
o7, BIE, ZNHOBRINT-~A 7 0T T4 h~—h"—%ZH T, KEOENEED
R ZLT70 > T4,

FRCAERTE ORI IT, HEEHORE NI h = R U T DNA ORI,
ELL SR ELS B THL~ A 70T T b~—A—REASNTN D,
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RIRBER T AOEREEENIC L b7 ) ATEREEOEL
Changes in the life history traits concurrent with the change in the abundance of
the Starspotted Dogfish Mustelus manazo in Tokyo Bay, Japan

RILBEH ' BEELR (HRH) . ZE8E Y (BRI, EXBRAEE) ., LDET’ (B
KA, BRER' - BOEE" (BRH)
Masaaki Oyamal, Keita Kodamal, Jeong-Hoon Leel’z, Atsuko Yamaguchi3,
Hiroaki Shiraishi', and Toshihiro Horiguchi'
1 Res. Cent. Environm. Risk, Nati. Inst. Environm. Studies, 2 Grad. Sch. Sci. Tech., Nagasaki Univ., 3 Fac. Fish., Nagasaki
Univ.

[ BRY) FEREUBICRW T, w3l LA R0 273 E /N R HEIRZE D B2 1 5
FEOEPREDMEAKETHERE T2 — 5 T, A A X573 & O KA SR O G & X e )
2o D, FRIEIZBWD TR A, 1970 1% H~1990 FRFEHE T, BIREIZKE R
BT I SR T2 73,2003 4235 LUV 2004 4RI 23U CRIBZR NGRS Hiviz, L L,
2005 FELAI AR MENC 3 D, ABFFE Tl 2007~2008 £EI2F81F D 78 T A DAE S 4R %
HHONZT 5 & & BIT, JATHIZECETRDEIN T D AR : 1994~1996 ) & DLt a1T-7,

[57£] 2007—2008 4RI T-HER/ K iR OGRS L 0 K0T
SRR, BLOHEE 20 TSGR L HiBRIECH, X CHEE L7 EIR, S 7-phss) 1| IRLE
Mk (RRITifaiSEs e o/ VR A C [FI3R U CEEE L@k a2 Ve R, (KE, AT
IEEELAEST D L &Il AfanE (3 RRmRR X OEOm S, FEHEER ; M Ik
RIS L OV OFEEEELE) OFHAlR X OSMHRF AR A 21T > TS A HEE LT, £7-
TNHIZL VR, PP, PEFHOHEE AT o 7o, S BITHEFEPICHEL L7250
DUVTIEHEBIRI 23085 & & BITRHC OV TUIEEFIE LT, 7228 Tho7-7k
U AERERRE . B OWTOREDBIT 72, Z0%., AWFERER L Yamaguchi et al.
23 1994 =05 1996 H AT T-AfFZERE R & D i & 1T7 7=,

(5 5 ] e CI A B DR B2 L OV BAR DI S 025 3 DO 72 BB /31T &
ATz, FTHEZIRW T HINEIRE & 72 ORGEBE) O 3 DORGABEZ 0T bz, ek
ZINENDREAR L 2RO B FEEAY A R & H U TIIFE & bl U 7= 5, il
A RO T ARG S AT, AWFZERE S HIED GSI I IREMEARD A Z B 72 2R Ei 2 b Bl
£, KRBT 5~7 A LHEE S, EMEORRINEEEL. IERRER O FEE
DA AL HEEINEA, PEMAIL 5~7 A LHEE S, IBfFoMbicH BRI S/
mole, LUt MR EROBIR G, EFE T 1 RS- 0 OFEFEHIF
B LTV D Z EDNHALNE o7, RSN HEEISL, HERMO 6~7 AT
100%., NEFFNHELLIED D 8 A Tk, Foll E(57.1%) 30 E FThHo, 9~ 5 AT
TRV ME(1.6~7.7%) CHEHERR ST, TR ORERG . AT HIESA
AL CTEBY | JATHISE & i U TR E Z28WNIERD Hived > 7oy, T RBZEOAR
DTN I BT, K7 T AROBE &% 5 & /NI A X7 F A(F:600mm LLT ;
@ :700mm LA F) TIEHEEINED L, KUY+ X7 F A(5 : 800mm LA E 900mm LA F ; & :
800mm LA | 1100mm LA F) CIHABEE &GN Uiz, LLEOBSEY-A 7L - Bty - it
RNDUTEO R U A GPREEEE RN DN TELT 5,
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ERFEFHEIZB T 23T Y AEDL & EMFRREIZONT
Distribution and biological characteristics of thresher sharks
in the North Pacific Ocean

AIEE KA. KA
Hiroaki Matsunaga (NRIFSF, FRA)

[ B ] SN AE BER D TE AU TALE T D ANEMEY A FHDO RN 72 KR C D A 9 A48
I, BV 2 R CHEBVER 0T TR o L, BVl e STV ANTFU L E=4T &
ORI A O F L E > T TRFFEE B 2 bID~ AT HOR SFERGET D, filiL
b~ 7 EIRE CIRIE S, HARDOFEERBHR KT SN T, 705U FL
IZL TR SN WS, It BEBEDOIRAT & EERICOW TSRO E - TETEB
0 | SEOREEEEIRIC T 5 BENRE SN D L3R, BEMNREIRORTF L EH A g
L CEIRIRITSERBIZEE T 2 MR OERENR D SN TS, Ll AT TV ASE3 a5
DIANEMED AT TL, EOARBSERIC OV TRIEAHZ SN Ko TnDd, £
ZCARIZE T, 2 E TIA TR AT, SHEMEOEE ERAIE T — 4
R AT Y AFEO AT E, ARSI OV T BN T A2 HEE B E LT,

[J515] 1992~2006 £EFED 15 AERNT IS D HUG AR GBI K ERBRIE O AR & O
IKPEFRRDOIEEME) . SRAMIC LD [F S AIERIFE CIRESI N D EMICEET 2i&) C©
BT 3 HlEL 6000 J7EMC M SEEE L ifSE . AAIE OBEN NI, FEYER
TRESE TR, 18K 8~18 AREHFT D H D) 100~200 & (1000~2000 ) fFH S TW\5, &
MR H O 1~2 KRNI T2V, 4~5 FFREE L% I STz, TREKEEITINLZE 100
~300m Cd B,

[fER &E22] 3EOT TR b Z RIS NT-DIINF U LT, FOHBSEEIT 10~20° N
ZHulE LT R o To BB IZ 72 2 DITHE > TR 720 25° N F Tl <
HET 500, ZNEmX 5 LIEFITDR oty ZHUTHRT, =2V b~FFHD
HEIIIERHNT D723 o 7273, BiE TIL 0~10° N THEEZ L L TRBY, ~"F UL L
DIFEVNRBD BT, T U LT 20° N LA OHHE Clrdv MUEER ORI Z2 547 53 7 B
HH, ZIE D AL TIIRBEUEIERD 5D HEIGEEIN U, sELE 9 FEK FIOBIINC X 55545
OB HER SN, £7-. FERIBEROMEEC X 2 BB OB MBS S, RIEZ
STMEE 337 N DR CRONTZN, HFERM RN EEB X HGNAMH1X 10~15 NIZEF
L. ZOUHENHPE « EBHHI /2> TODATREMEDS IR Sz,
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RFEBEA IO T 2REREOFHEEDRS
Attempt at age estimation for deep sea chondrichthyans distributed
in Tokyo Submarine Canyon

/NETTRE - IR FTE - NEREA - BN BB (B ARARFRFERAEMERF AR
Genki Obara, Kazuharu Jo, Takahito Kojima and Toru Taniuchi
(Grad. Sch. Biores. Sci., Nihon Univ.,)

RS B RS O OERIALE LTV DK 200~700m 27T 5 AR /2R THh 5,
T TIET e E O REREE R L LT RENTHEL TR Y ZDOIREY & L
TR DR E SN SEIRIE STV TV DD, B AR DWW TIRIE & A BB EH 41T
W Tz, K HRSUHFIZR > T, HEHEA TO L OOy D 72k B S ERE ST
WA Z ENRHLE 72572 (Yano etal. 2007),  2005~2008 FEATHOITZFHET VNED,
2008) . HRFEAICIE 40 FEAE X AMEHEDFEL TWA Z A I TS, L
MULBRNE, ZN ORI DN TOARBRIFRIZIZE A EHELI TRV OREIRTH 5,
% 2T AWFZE CIE BRI S04 L QO DERE SO & IEAZ DU T ORI R
EWET 5,

SIS ES D, Ko T A TAXH A TR A AT )P A S HIF A
A PR L AFEREREOHANEETHL IV U P R ONWTEIREE AT, §
VYR TAXHA TRV PR ATV PR YA I YA IR A AV, 3 e
AP A IV T VP RNZONWTUIMEAE FAVEMAEETT -7, kg% WA
EEDIGHFENZ 3\ THREETIET R 2 ERk L K L C L Y tit%  BEISEE T Climil 2 8lg2 LT,
— . HERZ3IOW Li=ob, g oA/ ATHREA L, V7 UFATITER X ffE5EE
Z BEMEE T Climkl 2 @iE3 Lz,

ARFFETIL, TEMERR T D LWV I FEIITHSR > =D T, NEIRCTH D LD
IRED b & NAFERAE 217\, von Bertalanffy DR R ICSH Tl 7o, S HITHE L GSI %,
HEX D T A S—DIRIEZ IR HGAZHE L, iR Z kD72,  FFFF ATl
H95 7% HECITHRI 4 7% CRIEBAMTEE L, — XM R B E & 13 D O E 2R LT,
T X N AIBLERNTHCH D03, O IO TIEDHGR STz, ~T Y ) AD
RS IME TR 8 1%« HETHIS ik &7 0. TA VT2 R T Clarke 5 (2002) D
HE0H 10 EbED- T, 0 U A ORGERERIIMER 10 %, HER 6L R0~
J YA LIOREEIR LTS, ~T Y A RO 2 T 700mm LA RO 2 7V Clidsp s
FEFIZREETH DT, ZO 2 FEE CHEDIRRINEE TOHDRMEERH D, 7 Y/ HF 2
OMETH 20 ik, HETITHI 11 mECHEMTIZEL, AN (2006) O LT pE 2R LT,
A P RAIMEOFEE IR 0 AT 4 v 7 RERRZH TID T2 & Z A, TR 17 7.
HETITHI 9k TR IEET 5 S HEE LTz, 2V 7 U Y X O EEIARI L 3600mm DI 1 JBD I~
T, 26 R EHEE SN2, ZOMITEE 1430mm LLFC, Fffld 4 mE TTh o7z, HRES
T REMEARD 1 BDOATEH 72D T, Compagno (2001) THE S 7=/ NDOREMER DD
AR AR L= 2 A, MECKI23 72, HECKI 167 L 7e 7=,
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I\ B R DR ONEMY AR DOHF i & &
Age and growth of pelagic sharks caught around Hachijo Island, Tokyo

TefataE CGRIBRY: - BaliEs:) - AEL @EL xR /\0) -
B % (RERFEE)
Takuma Saeki (Grad. Sch. Mar. Sci. Tech., Tokai Univ.), Yoshihiro Horii (Hachijo Br.,
Tokyo Metro. Cent. Agr. For. Fish. ) and Sho Tanaka (Tokai Univ.)

B HATER)\ U A ClE, R L U OO AR E K-> THRABURR H 5,
LU, 2 DY AFED A FIRHED L < 1o TZRnT=sh . BARM R R

IXFEZ R TR, £ 2 TARFZE T, J\ LB RIS CHilE S =V AEOF R &
REOfEIE B E LT,

MEEE 5 AT 2005 45 8 A5 2008 458 H £ T, B Lk BEWKERAE T Z—/)\ L
FETIBOTEM [7-< 2 A) ICX DV AFTHE TSR E | BEERIC L Vit S
ATAERZ A LT,

A E I TREEILO EE ORI LT A LTz, MEREZ XA v R v H
— A EWTHEIA ZER L, 7YY oLy R« S YR Tl 2L Lz, 20
%, RRBEMEEZ O T O L O 2 OlRhCER & HERER 2 IE L, von
Bertalanffy DR/ N7 A —4% LigdpkER A2 RO,

FER L ER WS- AT 13, AR 1R EIRCTH -T2 (), Z7u MU A Laa
VIZEZRC, RETHE7a~) A0 3AFNLERICHES N,

von Bertalanffy DR/ 3T A — 4 Lzl

R OE ML, AHHIES 20~ T- 7

g cNHFUYFR HIRIGZAHPFRA agL, R S AecrEr e meR e
. . Specles Number[s": %)  FL{mm}
FTAN AFTYFATHToTe, Zih 5D SORHUAFA  49(300) 15533016
Eﬁ%li%ﬂ%ﬂ 5-11 ik, 2-15 7%, 3-9 k. 0-20 HSATRFA 2ET) 1017-2480
L0 TH Y | ks L OHEAR RO 3L 1708 12342017
iij[lJ: WIARREOENPHEE SN, 72 b - FFIh 16(8:8) Br-2i8s
YA CIEBR UM 1 @ikiEsn, | 70 e e

ZNHOFHT 6-10 % Th o7, Fo, kil P - 50
IREROFER, A X FV AT 1w, 5-7 15FFS 22(14:8)  BE2-3156
HEEIZEREOSTERR S LD Z E DR E T, S HF A 872 1358-2410
i ST A DL  VIRERD AR & , :”‘J"%"'ﬂf'“_ 83:3) (o
Bl ThBRE SIS 2 & IR T e
’iﬁirs%fﬁ’:“/{éﬁ H LR, =5 2(0:2) 16381802
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MHREES N A A BHICHFET I BEAR 2EORE L
Morphology and taxonomy of two monogeneans parasitic on Himantura sp. (Dasyatidae) from
Okinawa, Japan

RN EFRBRFZREG AN B R LA R
Hiroko Okawachi (Grad. Sch. Biosp. Sci., Hiroshima Univ.)

BAAI IR EM P AR R U MERERIAR CRfEN FA M CRIE L & DRERSOME, D
I ITHM AT D BABAOATEII PG E2 S £ ML LA 2372 v v L)
HUHEE TiliEvk LT IR E LBGY 5, IO ITATE S DIZ & A L DE I 218 F IR
2o

ODNENZITHT 200 FEOWMFAN AL T 525, TN HOFAER, FRIEAFHIZEET 25
FE LR, BIEZ < DIKIREEIZIUN T, BRAfCATE BT DT I TR k& 2R R O fi
B BoRONATRE & 72 0 MR L0 RO C D L 91278 o Te, THUOISHAET 2 BASEN
EDX SR TH LN EHLNNIT D LIE, 5% I b OBASAOARBIFEIZAHTH Y |
BAAIZ X DPIRDTIE LTS B SRR SN ATHE & 72 50 AWFFE TIXHBIC TEREE S 1L
7oA b A=A $H Himantura sp.Off & 0 15 57 AR 2 FEORE L FAIc O\ THE T 5,
2008 5 HIT, THHBIRFEEEROHAHEERE CERE S VA b A =A 1 Himantura sp. OO
NOBEAFRARE L., TNEELTEEL, N T oA Ui b2 U iR TYE
%, TEREBIER AT o7, 15 DAV BRI 2 FRICFIE Sz, BinOEERIT, FREEZL Y
R 1 s L 2O 8 SIZHHEN., ZOMEEE BIZI3iE b Lz B ERDNEA Tz, EERE
ORI 2 HFRIGEIC B BN A TE Y . ZHUL Monocotyle JEDFHE TH -
72

B EREEROW O 132 FE TR > T Ve, F7R0E LT EREsOREI, 1 FITE
MEZpaA VRIZZ20 b D T RIHERMHE £ THORAMRITHIR L7, 2 b ORBITENE
NOFEI RS2 PE TH Y . 235 2 FllE Measures H(1990)1IZ L > TA—R N F U TREA
JuaAd AT A Himantura fai 7> 5508 S V7 Monocotyle helicophallus & Monocotyle
spiremae |\ Z[RIE S 17z,
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YRYEMEY A D PCB & DDT /5%
Bioaccumulation of PCB (Polychrorinated biphenyls) and DDT
(Dichloro-diphenyl-trichloroethane) of deep sea sharks

Il K - B B CRIBREE)
Taku Horie and Sho Tanaka (Sch. Mar. Sci. Tech., Tokai Univ.)
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72 EORFEIC I Y, —FEEBRBRICHH D & RGO OFER, 8 LA oBEh %I
L CRBINTHEEICEET 5. 2o O EIIIREER & < B Ch 5728, WEICERE
T5 L HHIREMI NS L, RO E & HITHE~HIEREIERT 5. 7, — RN
IZHD IAFE D & RN =D, RN 0 IE SRS L, mkiieEIz s
R CERT . WE L bEMNE <, PCB O—EBIIT A hua ol A ha AR
%, DDT ODRGEHFES Cd 5 DDEIIHT v Fu 7 A 2 b h, EkdliaEd ~DEEN %
BREND. FTo, A7 UL EEERIEE 2SI ATEOIFN, RS LRE
DR LTHER I TWADY, PCB bEA SN TEY, 2777 —PCB O 4R
FE1% 0.015-197pg-TEQ/g L\ ) EiRETHDH L DHME L HH 78 (Serrano et al., 1997; Storelli
and Macotrigiano,2001), t h~DOFEELIRERIND. Lo LI AFADTHGUI DN T O
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