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Exploring the evolutionary developmental mechanisms behind the fin-to-limb-
transition in shark fins
Mikiko Tanaka (Tokyo Institute of Technology)

1. IXL®IT

HREADEES TR~ T=Z 13, BB O TEREE L DR L D HCh i, EBE R L D— 2> Th A,
BEMNOIRAEIEAZEZ DTOIZIE, BREEFRIZTIZE AL Th, B FERLFO UL E DU D Sk | ;
BJ1 ~7 RS HR) OREFFORTR CRFS) O BASER ORI 72E | Z<OEADINEES D, FHZHINI,
FENDIUEA~ DI I3 1T DGHBA R A TR DT | ZDEALD AT =X LD TFEL DI FED 2 S 4
TET, LnULZR3n, Biggsiicm CBES-/IME 71 X 1) OFREZA LD AT =K AZDNTUENZEAEWZEN
ANV A QU Avi oY

2. BN F— DAL

YA READ WED B AT 71 NAT H (Acanthostega gunnari) <2~ A (Mus musculus) D EHE &L
RTHLE, HHFEED AR I RESEILL TODZERILDN D (K 1), 7221 T IR A
(Seyliorhinus canicula) DIIFEIL 3 AROFH THGREDIRDISTNDN, vV ADHIECIX | ROFEHICAsRES
7RIS TCND, iz, VT T IV A (Sauripterus taylori) o7+ % —17 (Tiktaalik roseae) TIIRE D >7-HiHID
AR EFEESR (X 1 #HE0EHE) OV A XZIURE Tl NS<2RoTUND, SHIT, THX AT H TIL 8 A
BOTFRDENTSTATIL S AITETRAL TV,

2 OEFAITINA, 7R -

7 7T o A ( Polypte@ E-‘J%*i & i s
senegalus ) <°~7 F =27 P A HEER =3 I
(Polyodon spathula) D $£5735% HES \i o
fEFE TALREICY | RERE D72 ~ L

RUTTFIVA  ASFamvHFx €775374v>a
D35 TV D EED AT ARDE T
DEBARD DL DONFETD B WM B
2L, BEARDMTROE ’Q % = \%%
IR B AR O T 3@
HLEZEZLIN TN, IR | soyT7uz F4o8—Us  PHYRRTA YR

DHED 3 KDY ADKafi&r
FlX | AE S, TiEE . g
BHEbiFoh TWHWL N
(Gegenbaur, 1865)(X] 1), fig)>

1 fEELRIRD BAED S —2 FHE S — 1% (Cuervoetal.,2012;
Davis et al., 2004; Grandel and Schute-Merker, 1998; Daeschler and Shubin,
1998; Shubin et al., 2006; Coates, 1996) JVEkZs,
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DIUA~OHELOEFE T, BEET OO HIRbEFMOFDOI (K 1 FEOEH) 23> T 1 ROFHH~ L
fbL. BHRIOFIEE R & PEEFITHRL TSN TN, — 5 RV T TV AORIEIZIL, AilEE . PEE . #%iE
BOMFEL (1), U A (Callorhinchus milid) °~7F 27 W ADRFEIIX, AifigE EAIEEFAEL T
% (Mabee and Noordsy, 2004; Onimaru et al.,, 2015) (IX] 1), F7=, PO REEEAD T =7 =7 (Achoania jarvikii) X°
7P uL B A (Psarolepis romeri) DJE B OAWANZIZIED D723 TN L ZAIZIE, BHEO B[O ~Z 22703
RN o QDI END, BIED RO B IHEEAD 7= EHEIISIL TS (Zhu and Yu, 2009), — 5, B7Z
7 v = (Danio rerio) DIfiEEARZ 7+ THOMDINT (K 1) | FEHIHO W ERKIL, “IEEINEEL TS, Y
WD ED el B O ELMAD BB LT O ThH D70 B, D7 EH B ERDOE D AT =X %
e % BT, eE R — O GBS TR EOTRD JO 72l oA Dfa &7 /LT DT LN EHEL
HDTE,

3. B F— RS EBRAET 0T LD

AR DEEN DU~ DOIE DR T35 D HHE ER D TEREEA VA RRREL CThHH& ., BRIl
B/ S — AL QOB EITIABINTHD (X 1), TIPSR A~DOELOMEFE T, ED X7 An =K
DL CRIEET D B 7 — L ZEAEANVEC DD THAIDN 2 WURL ORI ROk, 27— ZAliE
BDATZRBZHONTIE, =T NI~ AR FWTEIFZEDS <A ThY | B 00y 1A —RIEH
BN o TUND, ETBEFORAEDHIMBFETIX, AHAITTHELT S Gli3 LAITTHEIT D Hand2 3B A
DIEFREAHIL D ZE T, BHEET D 7L 32— HAES (te Welscher et al., 2002) (1% 2),, #7 VC., Hand2
I IOERERF-L LB ITBEFEDO MBI Shh DIBIZTFHET D, Gli3 2o~V HEIX, Teki v 7sn e
P (Gli3R) LU TEIK A3, Shh (X207 ot o VAl 2@ 03d5, 20720 | KFEOHIERI Shh
D3FEBILI-141T Gli3R AMEEFEO HHCRif#
FNC Akt o TIEL , /35— R

Hil95491270% (Wang et al., 2000), fi&)> 7
BIUA~ETEN DD E X, Btk D iz —
B RE— AT EAVEL TODENH T L

(X, RiTREIT R10D /N2 — TR 2

Hand2 ZA
TBDFAE S THIEIS A B A — R .
WZBWT ATSLOBENAED TS EED o Gii3 B A4 Pax9
WD, FERE, 7 AROEEO R GBS M. S I Fiandz

7
OXETHRBIL TND Pax9 <° Alxd DFEHL

KRB (FOOLM) OB THEIT S
Hand2 O%&¥L (Fernandez-Teran et al., 2000;
McGlinn et al., 2005; te Welscher et al., 2002)
(B4 2)Z T 70 Y ARROD i i e
DL, AHAIXEANADNY ., AR
W EDSHERRE U7~ (Onimaru et al., 2015) (<]
2), OFEY, PADWERILT, 1 FLALHH
(ZAH 972 (R BXIEC D BT Z0

UI

Gli3 Al
£ —j il
Hand2

2NF I ST AD MR R L~ AD R TRt
A1 — AR B2 53 - OAEAIX], X1 (Onimaru
etal.,, 2015; Sakamoto et al., 2009) J0i&ZE,
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72, Tl Y ADOMEIFIE CTAUIE TR > T AN, ~ 7 ADHL TIIRL 72D | ZMXE2NAL 72T
WDDIFZRETRD TS AIN 2 =T ADBEFTIL, BIXED Pax9 & Ald LMK Hand2 DFEBUT,
Gli3 \ZE>THIHE TUND, 22T T I NP ARDRIREIFIE T Gli3 DFBIZMERL CThHLHE, v AIR
DL TR0 | HBAICHRSEHLL Q=72 (Onimaru et al,, 2015), ZAU, ~ TV ABRDOEZENT Gli3 73
Hand2 LEBIZEB AV OIEBZAMGT 2T LI THREIS I TN RIHRE T T D/ 32— TR /T
17 NI ARD B LD TG FE CIEERD o TV VRN A B CH8Y (Onimaru et al., 2015) (%] 2), ¥
AD Nl ~ 7 ZADRIEEF TORHAXE KB O IKS DT AN DT, Gli3 DB F—
> DIENTHLR G5 ATREEZ R L T e, SHIZ, N 7 MNP AR CRERS AL O 7 gl B 4 i
TIEND Gli3 DI Z— %, V' UF P AR (Onimaru et al., 2015), SR L7227 Y AR (Chiloscyllium
plagiosum) . 77> A& (Leucoraja erinascea) (Nakamura et al., 2015), 3L, ~TFFavH ARO Mg T
HfETESILZ (Davis et al., 2007) . ZIVHDIEMND, Gli3 13X, bEH S IIEFIEDO%GE CIANL /32— T
BoTeb DN | W CIIEIA BRI CRELT 5/ I —ATE( LT B 2 BTz, TS T v
ARV XY AORYEITIETD Gli3 DRB A DB E=0 MR THEEFO M E TRI e
W73, =UND Gli3 OREIB NI OB BR - iHk CHREA (R T HEL Ri> D, BT, Z
D Gli3 OHEEF L, ELFHONT T A IR D, 2 —TF 71 A(Latimeria chalumnae), U
B ~EHE LT DIZ DAV T, DU T OB T2 800, BRI Gli3 OFIEIBCAIOMERED 2 LA, #42HIIX
B IR T ZE (BN I D73 o Te & PRRS U, Tl BIIXIEIANAA S TOKTET T, IR A~E
AT 2D THAI ) ? FEN-ZLZ, T I NP AD MR AU S ThDE, 3 KT TR
DENE, TA7Z—=VIDORIFE A HNHINNT 1 ARL7e-7-0D72 (Onimaru et al., 2015), &) S IUE~DHE( LD
WFETIX, Gli3 OFIEHTEROBERED BN LT D2 & 8L T RN D3~ T o7,
AFECIL, B 2 — 2 OIEITE B LTAIEO— A TR LTzis | seE SRR, B S e — o D38
HEALFARORISEIZ T Tl | B BIUREA~O AL OIBFRIZ I T B A 42— D (<> (Okamoto et al., 2017;
Okamoto et al., 2019) MR/ 37— D2 (Jung et al., 2018Y5 5 2 5_ECTHA M ET /L EL THFSESIL TS,
T, H<OOHHSN TETo T B 8P AR T Y A (Seyliorhinus torazame) WZINZ.C, 7 ) I
DIBHISIVTZA XY A(Chiloscyllium punctatum) (Hara et al., 2018; T84 2021)DOMYaE | #kE faEME 8k
{EFEAEFAHIITEAA T FHED N EOI T TE TN, BRE FEITRIS 2D E AT B HEEM I D LD BB fif
AL TDDD Y, RONTHIFFT 228610, FAB S S22 A BF O FERIZHIRL TOETZL Y,

Ei[32

AR TR LTAFTED RDIEE VLT, FAORFFEEED AT o7 AL+ (B B IC IS0 T
To IR AEAND | Y ARAALE STAFGE—FE A To TAVZBUR TER PO MAE R L ALFIKIE)
e DR, FEHRICHIZEI B3 27 R C T REETEY V= B 4k fEi+: (B BDR) , Cheryll Tickle
{8+ (University of Dundee), Neil Hazon 1#i+- (University of St. Andrews), W Gary Anderson {1 (University of
St. Andrews; Bl University of Manitoba) . FGf it GREURT) | SRR GREURY) | TERAER+ GBs
AJF) ., Justin D Bell {#+:(Deakin University) , FASIHE L GIESEDS SR G785 —) | Ashlay Tweedale
I (Bangor University Colledge of North Wales) . X% U}, Station Biologique de Roscoff (DA% ~7 D5 % (LA k., IA
ARENTITZ R Z W N IRGHEL £, ARSI BT D8k g fain a7 L e LTt b s efsai L, #
FRIFFERA AT BAEITSE B (25291086) | HrlsHIgAIISE (24113508) | C T SARTAE £L7Z,
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Second record of the megamouth shark Megachasma pelagios from the Sea of Japan
Atsuko Yamaguchi', Keisuke Furumitsu', Yoshimi Ogino', Masayuki Nakamura?, Takumi Orii?, Chi-Ju Yu®
('Faculty of Fisheries, Nagasaki University, "MARINE WORLD uminonakamichi, *National Taiwan Ocean
University)

Abstract
On January 29, 2025, a female megamouth shark Megachasma pelagios was caught in a set net off the coast of
Tsushima City, Japan. Although it had been released, it appeared at Saka Fishing Port on the 30th day and was
confirmed to have died the next day. This individual is the 31st confirmed record in Japan and only the second
confirmed record from the Sea of Japan. The individual was transported to Nagasaki University by the staff of the
Marine World Uminonakamichi Aquarium using a ferry and truck. On February 2, when it arrived at the Nagasaki
University, it was immediately measured and dissected. The total length, and body and liver weight were 5.17 m,
673 kg and 14.3 kg, respectively. Although it was difficult to determine the maturity state of this individual, it was

not considered to be immature. Stomach content is currently being analyzed.

1. [IL®IZ

A= AY A Megachasma pelagios 1%, D4 DIBIRKE7: NaFF OV ADO—FET, RT3 HFHIC
KEWT TR BHOMEATHDHES 2 HIL TS (Compagno, 2001), [RILRAIF A I/ FES DY
PSP AGLED | AR E ORI LTI REI 25T D, AT AFAL, 1976 4F,
DA 2B CRAARDS X s Sl gl
B2 722 &Iy ' S e '
o TH 2N
(Tayler et al., 1983), %
FUNBRT 18 DL
721994 4E 11 H 29 A,
VB L 7o i SR
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A AN L7 (1
T 7 HIH, &K 471
m), VT —LRYED

[ ' - Ty
B am i o W
. & i £

1 1994 411 A | I JFEEL
T HSRANOMED AHT w7 AW A, AT
~ 7 AEFGEIZ T (1995 4F1H
W ARMRR, VT — /L RiED
HIEIZ0),
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HE~SIENAEIIZ, AT~ T AP ADBGEREAIFINREL IR T O, Z ORI IR
A C— MRSV, YDA —EMRRO T MBS —SADRAT =T Rtz i B
ENOHAFFEETENT T, 2=V =7 F— I EOIN O F L I AFIEEDIRE | ERERY T — 4
ZAHRRL T 1995 4F 1 BTSRRI AATIZ b ETe o7 (M 1), M4RF, KEFPiAETh T8 0— A (1L
1)1, BB N> TTF—AIIBNITEDIELRD HRD SR~ -T2, ZDORFOIFZED
BRI, mHSAR, RS, REFSALHIHLEZRY | —ffitdD Biology of the Megamouth shark (Edited by
Yano etal., 1997) (ZEED BT, [LAE, FHES L AFEEAE & RO MO Z U LD b B
A IS Y s 1 i RN NV Sy i S v A SR < 4= N e 0 o 30/ | A 0 AV S 0 NG =
TEIWTRLTZ23, IR BE T 28RS0 5 Tl AFRO RO RHEC MO D AT ) S Y
AEIIIRBIEOY AN L2 B Z BN L7 (Itabashi et al., 1997), ZAUHIZOWTIE 21 FRD
FRSCMERSIL QD ERED HE S IR Q&2

ZDH, LD AL TN AT <D AP 2D 5 FUT AT | S ATEaHS JAFEHIC K AT
HZEDHABELRD | BUEETITRIEEE, AR RFEDND 273 HOFLEDHERSIL TS (Yu et al.,
2021; Diez et al., 2022; Skelton et al., 2023), &iF\V 2, Z<ITHFEOFERE 5O Th, 2025 4F 2 H DFFRTH
300 Billii7=3°, HATIEL 30 fiillZETHD, IUCN Tl AFOFHIE] TN D EWFHHERO AR
Nz, EIZ I DR B FV T QRN E A BID ZENDAFEDOHERDZA U DT &S EL
BY (Kyne et al.,, 2019), AFEOADPEZ DUV TIATFHITCE TR, Fo, AEPRRAIPTARIC
BT D ENBINERIOBGIEAZE LD DEBZ HIVTETZN, TOMEGE IR -T2, Ll
2023 4 11 FIZ74VE > ORI TEAE L TR 5.6 m OAT~T AP ADMEE 612, frEEbns s
& 7 R AT <7 A AR H-Divo> 72D & National Museum of the Philippines 23&fL 72 5B 5,
Wi CHED IR DIRF A S TLES T2 I AZ D0 IRFORDUZ DWW T HRITIZ L0 #e
DD RSTNDT | SEAIO OB FRRSCROME IR BERINDZEEFFHT Y, ZOFERIZIY,
AR N ACT OO RETR (1.6 m~1.7 m) DIRFEFFOLLWZED DD T3 BRI BT Hakl T E2
FIEGO, FERIZHIRN DX, AT AT ATEE, 748 ELTHANDOWENEL, FidkD
S AL ATLEERI CH A28 THS (HHIED, 2014), 72771, B RG> THESEEHGRLT-D7x,
DI AT DEFERLEDOBHET DT EHEL, TR LTl T D720,

2. JBICHBILI AT =T AP A

AT AP AL 2025 45 1 A 29 Al Rl ot i il TR 00 EEHE (4 2) I ALz, W o7z A
(ZERESNIZH DD, 30 HITIERTOVBERICEIALZE ), Lol D, 31 BHIZFECL TWODHDH
WMERSA Uz, AN, MERSHIZbOELTITHART 31 filH E725, ZDIEEAE (29 i) A3 AT
SN TODDITRIL, BAMHAICIE, 1994 FOMZEOEIRITH N THTH 2 HiIH THD, (150>
DOEERTHHF OELIBHEfL CTLEST=D)eE | FE TN B2, FECT AV URNC RS
XS DU AT =T AP ADWGA D8 OB Z A~ TH 2 L X D, ZEZTOFUTHGR,
T L CLES T AN i 23 A2 Lo 7223, & A D7 Y HIT4RE 0 Chiss/elbd
STHEEDEIN T, W UK THE SRR~ BV L B X Qe A AT~ T AW
AINFEL LTz, EDBHEE 2T T, MUNETAR 6m, (RE | ho LS T eny, ERRITITEIUTE REL
72030t VT — VRO HED AL 7 [ IATT DAY 25| EEHT-0 1 A 31 BIZ7 =) —"CxHE
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72 (% 3, 4), ZOATIAFAIMET, 2K 517 m, KEH 673 kg T
b7, AAMBSAN TS S |\ Z s SNl EOFiikE £l
72 Yuetal. (2021) ZZML, HARFEDOMEO T —2Z AL TaE K
HRARE AT o722 24 | AERD R DRI TR0
WZEDD T2 (X 5), SHITAERA basD T IV A
T, S TR L T2 L EDORIFIRIC LR THORD /NSNS U T2, 52
PILT=RER D AT~ AP ADFHiE & (14.3 kg, AREIT 2
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kg, ffigEE & 33 kg, IFE AL 4.2%), @O
BEWRPAPICASON, FARAEN Bt
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3. BETOAH<IRTFA(ERR)

BERANZ LT, AT AP AL BB R TR Z< A DM > T0D, FEEDO— A, Yu I&, BB TIRIE
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Report on the "Elasmobranch Symposium 2023"
Atsuko Yamaguchi', Susumu Hyodo? (‘Nagasaki University, Graduate School of Integrated Science and
Technology, > Atmosphere and Ocean Research Institute, The University of Tokyo)
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Population Dynamics and the Assessment of Biological Parameters and Mortality
Rates for the Data-Deficient Tiger Shark (Galeocerdo cuvier) in the Northwest

Pacific Ocean

Sheng Yong Hung?, Hoang Huy Huynh®P<, Wen-Pei Tsai®”

“ Department of Fisheries Technology and Management, National Kaohsiung University of Science and
Technology, Kaohsiung 81157, Taiwan

" Institute of Aquatic Science and Technology, National Kaohsiung University of Science and
Technology, Kaohsiung 81157, Taiwan

¢ Research Institute for Aquaculture No.2, Ho Chi Minh 710000, Vietnam

Abstract

While tiger sharks (Galeocerdo cuvier) exhibit a global distribution across major oceans, the availability
of comprehensive biological and fishery data with specitic reference to the Northwest Pacific Ocean
remains notably limited. Consequently, the primary objective of this investigation was to gain insights
into the challenges associated with quantifying key life history parameters of tiger sharks. This includes
critical elements such as von Bertalanffy growth and mortality rates, which are fundamental components
for the development of robust stock assessment models. To assess and analyze these parameters, we
employed the TropFishR software package to scrutinize length-frequency data recorded by observers,
which was collected [rom the Nanfangao fish market spanning from January 2015 to December 2022.

The electronic length-frequency analysis yielded valuable results, indicating that the asymptotic length
and growth coefficient for the combined sexes of the tiger shark population were estimated at 366.087
cm FL and 0.245 year—1, respectively. Mortality rales were derived through the utilization ol a length-
converted catch curve and empirical models. The findings unveiled annual rates of total mortality (Z),
natural mortality (M), and fishing mortality (F) as 0.346 year!, 0.239 year!, and 0.107 year!,
respectively. It is noteworthy that the observed exploitation rate (£) was relatively low, measuring at
0.309 year '. These findings hold the potential to contribute to the formulation of effective conservation
strategies aimed at safeguarding the tiger shark population within the study region.
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Stock status for Naru eagle ray, Aetohatus narutobiei based on long-term monitoring data

and vertebral samples
Rifle=20 v 77— 2 b HHEGOTIcES (Pt v f BRI

Wang, Yan Jun, Yoshimi Ogino, Keisuke Furumitsu and Atsuko Yamaguchi
Ty AxvYay - REFRE  EEEA - LBy
Graduate School of Fisheries and Environmental Studies, Nagasaki University
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The Naru eagle ray Aelobaius narutobiei White, Furumitsu and Yamaguchi, 2013, is an endemic
speeics in Fast Asia distributed mainly in western Japan except for the Okinawa region. The estuarine
habitat in the summer ol this ray overlaps with an ¢conomically valuable bivalve [ishery. In response
to decreased bivalve catches, predator control programs have been performed in Ariake Bay since
2001, and as a result, this has faced intense fishing pressure during the last two decades. The long-
term impacts of the predator control program on the population of rays, bivalves, and their balance in
the ecosystem were unknown. Therelore, one ol the authors, Prol. Yamaguchi, has been monitoring
the predator control program and studying their biological properties since 2001 (Yamaguchi et al.
2005 and 2021). In that light, the evaluation of stock status needs to be first taken. This study aims to
apply the Electronic Length Frequency Analysis (ELEFAN) to assess the stock status trend by using
the size frequency distribution data from our long-term monitoring of the predator control program,

This study used disc width (DW, cm) and sex data of 7,887 rays recorded during our monitoring
survey conducted from 2001 to 2022. To investigate the impacts of predator control program on the
Naru eagle ray population, we analyzed the data by dividing it into two groups: past years (2001-2010)
and recent years (2015-2022). The results showed that the cxploitation ratio (E) of recent ycars was
higher than that of past years, and exceeded an optimal level of 0.50 for maximum yield (Gulland,
1971). The calculated growth parameters of von Bertalanffy model were different between the past
and recent years; moreover, the parameters of both periods were different from that in Yamaguchi et
al. (2005), who analyzced growth of this specics based on vertcbra reading techniques. It is unclear
whether this dilferences in growth parameters are due to uncertainly of ELEFAN, or whether they
represent true changes in growth of the Naru eagle ray. To clarify this point, as a next step, we are

currently conducting growth analysis using recent vertebra samples for this species.
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Comparing the predictive performance of an artificial neural network
approach with the conventional regression models: The estimations of
length—weight relationship for major shark species in the Northwest Pacific

Ocean:

Yi-An Tu', [Tung-1Tsun Chen’, Wen-Pei Tsai'
1. Department of Fisheries Technology and Management, National Kaohsiung University ol Science
and Technology
EERAS T S RN e Y TR
2. Program of Artiticial intelligence and Information Security, Fu Jen Catholic University

B AP AN LES LUEHrF 2 ) 71 7275 4
Abstract

This study aims to apply Artificial Neural Network (ANN) to predict the Length-

Weight Relationship (LWR) of fish and compare it with the traditional regression models.

Ten major shark species caught in the Northwest Pacific Ocean were selected as the
study objects, and three models, namely Linear Regression (Im), Nonlinear Regression
(nls) and Artificial Neural Network (ANN), were established respectively. The model
fitting effects were evaluated by indicators such as Mean Squared Error (MSE), Mean
Absolute Percentage Error (MAPE) and Correlation Coefficient (r). In addition, in order
to improve the interpretability of the ANN model, this study adopted visualization
techniques to analyze the weights and biases of the model, reveal how the neurons in
the hidden layer process the input features, and explore the relationship between the
ANN model prediction results and the fish growth characteristics and their influencing
factors. The results showed that the ANN model performed better than the traditional
regression models in predicting the LWR of fish, indicating the potential of ANN in
estimating species growth in biological systems. This study suggests that future studies
should increase the scale and diversity of data sets, including more data on different fish
species and environmental factors, to further optimize and adjust the parameters of the
ANN model and enhance its prediction ability.

Keywords: Artificial Neural Network (ANN), Mean Square Error (MSE), Mean Absolute Percentage
Error (MAPE), Length-Weight Relationship (LWR).
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Establishing Non-Detriment Findings procedures for shark
species listed in CITES Appendix II : Blue shark in the Indian Ocean

as example

Tzu-Chia Huang*, Wen-Pei Tsai

Department of Fisheries Technology and Management, National Kaohsiung University of

Science and Technology
Abstract

Blue shark (Prionace glauca) is a major component of the international trade in
meat and fins. In recent years, it has been listed in Appendix II of the Convention
on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
and it is subject to regulatory measures by the Indian Ocean Tuna Commission
(IOTC). This study, following the framework of Non-Detriment Findings (NDFs)
published by the Federal Agency for Nature Conservation (BfN) in Germany for
shark species, assessed parameters such as life history, conservation concern,
fishing and trade pressures, and the implementation of management policies. This
analysis serves as the basis for issuing CITES export permits for species listed in
the appendices. The NDF for blue sharks in the Indian Ocean has been determined
to be positive, allowing for trade under specific management requirements. To
ensure the sustainability of this trade, the study recommends the establishment of
a total allowable catch, implementation of CCC codes, and the enactment of
specific species management regulations for effective control.

Keywaords: Blue Shark (Prionace glauca), Indian Ocean, Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), Non-Detriment Findings (NDFs).
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Biological Science Research on Sharks and Rays Leads to Marine Ecosystem Conservation
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Atsuko Yamaguchi
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Budding Acoustic Telemetry Project of Elasmobranch in Taiwan

Chi-Ju Yu" ¥, Kwang-Ming Liu®** Hua-Hsun Hsu’, Alistair D. M. Dove®, Shoou-
Jeng Joung'+?
l Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University,
Taiwan

2 George Chen Shark Research Center, National Taiwan Ocean University, Taiwan

’ Institute of Marine Affairs and Resource Management, National Taiwan Ocean University, Taiwan
4 Center of Excellence for the Oceans, National Taiwan Ocean University, Taiwan

3 Coastal and OfTshore Resources Research Center, Fisheries Research Institute, Council of
Agriculture, Taiwan

L)
Research and Conservation Department, Georgia Aquarium, United States

Fisheries biology of elasmobranchs has undergone scrutiny over the course of
several decades, yet our knowledge of the time-spatial movement of these animals
remains limited. Particularly noteworthy is the proclivity of endangered elasmobranchs
to engage in expansive migratory patterns spanning diverse aquatic domains.
Consequently, the imperative for international collaboration is underscored, as such
cooperative endeavors are integral to the effective implementation of sustainable
management strategies for elasmobranch populations. In recent years, acoustical
telemetry has become a convenient tool for tracking research and is gradually being
widely utilized. Properly setting up receiver arrays, choosing suitable tags, and adopting
effective tagging methods are conducive to advancing research. Our research team
began this project in May 2023, progressively deploying receivers in the surrounding
waters of Taiwan and collaborating with other acoustical telemetry teams. Currently,
we have set up 10 receivers in both the eastern and western waters of Taiwan, including
Yilan, Hualien, and Penghu. Simultaneously, this research placed trangmitters on/in 9
cartilaginous fish, including external transmitters on 4 whale sharks (Rhincodon typus)
and 1 brown guitarfish (Rhinobaros schilegelii), as well as internal transmitters through
surgery in 3 scalloped hammerhead sharks (Sphvrna lewini) and 1 tiger shark
(Galeocerdo cuvier). In forthcoming work, we plan to set up more receivers, tag and
release various endangered elasmobranchs, and actively seek collaborations in acoustic
telemetry. This project aims to provide more favorable references for the sustainable

management of elasmobranch resources in the future.

Keywords: acoustic telemetry, animal movement, detection, acoustic array
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Itsumi Nakamura (Institute for East China Sea Research, Nagasaki University)
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ZHABLIZ S, B3 CRENS v, BUTTICIEMS E S RE ST S
R PR ERVEOOMIZ, REEPS L1 E<OT a2 B8 Talntngz
EhEZBILD,
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Wil FARERALET 7 U —FEEOMN

Outreach activity using deep sea Elasmobranchs.

RIERE (R RPRTIBEAGENT - WEEET 27+ v ) 71 HB IR LY 52 —)
Toshiro Saruwatari (Atomosphere and Ocean Research Institute, the University of Tokyo.

Seikei Education and Research Center for Sustainable Development)

FEEHRE G, SAL A4 ADOFER DR Y b BEIEE o Tw B, Tk, MIEKEED
E e, HAEER TS PR oHMEY ofRE 23 reicd Ch o Tw i b TH 5, HAEEY
EELLONSICBT B L, A A #MEORELT -y v ay Ty FRE L, BT
Eths,

ok, FHIMoRAT T A IENO OB L Ao TwaR T, 2016 4 b,
BERHF I (~72) T, B AOLMBNEKEL TE L0 TN 2,

THAZY DEFELHIR® BT, 2002 £ A 0L, FHOER o -, B2
FUCEBHEIC AR U COR 7. B 5 HITHBI WSO 25, Bilg 2 EH L2 s o L L
LT B EY ZFET 225, BH LT3 L v e v IIERE =, A TR BN
BLIHTENIEEL AL oo Bl A0 [k a— 2L TlELwniol e T
Hote, TFAC THAS 2 — ] L3RS ETRc 2+, TABMAL %o iRtks
LRI EZHRERBCH D, ik, FRBLHSOTEENSED., 2 L CititmiE/o [TREN
K] ST, Wi A e RBIG o ARSI 2R L. S Hoisis 2 L, Vv TR
T DRI TEEAT o T B,

BRI Eff o7z ik, TAVa®I WA FrPF A TEY I FANTYIF A F
ERFA, R FRATHEL, I d EETHSAE L ERLEE L2, Boda, s
RO G E Lo b, BEE v, BRI ZE00 L. Wi 2 L iz offfe e+ @
WAL 72, SRS oA, BREER, IR O MESIS N F B BRI ASE D o F

WEROARMEA T, RO 2B LavmsHe SN Rvwid ok, 02 L — LD
IHhborks b hdod, ThIT. FMEENEHBOMNTIT>TwbEwH Z
LEIBOPERL T, Il Z20 82 BMECBALZIEDBNEELELERL S,

X5, REEORIGHIIEA~ Y FIE L 72 d o 72D, NIRRT HEEN T o S
ThHLHIEL b HEAPHEOFENEEZ LS CHO T E. 2h o 2 EBERO 5 HICHH
LBEALELTWEEWVIHIZEI E AL\,

TR L AEESEO AR R E LRI AT B M AT 9 Y AT
HHME FEEETT > T 20E LI TRER - CEET 2 2 L2METH 5, AdriniE
PEM L LT oI A 2l LTl SR, RER G E OREROSCE D BETH
BLEXBESTHS,
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Treatment and prognosis for juvenile Sandtiger Shark Carcharias taurus

with swimming abnormality

OPfk=ERER, FEREME, W F (T2 77— F BRI
(OKotaro Tokunaga, Shinsuke Saito, Takashi Sakai

(Ibaraki Prefectural Oarai Aquarium}

07 = Carcharias taurus . KEWCE ELTO» bR 2 I AT Z & TEAE
BIFL, B LAtk mhe L 7 5, FrERMBERKERE 232 CTHL, 72T TV
ZIRARPREERE CIZ, 2023 icEIN 2 IH & 75 2 KRN BB SR & A, R T
Hiiopd, EEAGRD SR MR Boh ke i Lz7cd, LB ET 7. A
WidB L2 15 JJRIET L2252 Of, ME X 288k onEE, —EDEMN?
W oI DREERRET 5,

MERIC BT, 2021 £F 6 F o HEEAME  R—Mfk2s 2022 £ 3 Hiczg2 L, FFE 10 H
BT CRE TR S iz 7, BIRA ML L 7. 202385 B 7 Hod 12 5 00 Zric,
HPEDHDILBIR T H 2 IRHRITLA & 0 H#EBH AR E D . R 12 85 24 30 A 2 1
& gL 7. BRI, RO EZTTR L TP Y L, PR (PR
KE 20m®) IINE L e, BiRL Y BESHERTOEITRI LS b0 L B bh itk
FTROFRIE SN, (LR 20 ReFGEE S REBIIED b b o iz, BHFCH

(The Elasmobranch Husbandry Manual II Chapter 38 : pages 391-401) lc&20%, HH
B~ DI S AMLE & G L 7z,

FEAMB L UL Fa L -2 =L X3 A~DEATHEMSLR b N d ., —/fF. T
T=Fa—=7 (FMEem) &V v IEHGEERATE~OEHIER T, R ER ORI
LHET L BLUEEHGR YO HESED bhi, EAE GBS e, XA
B 360ml ek T, b KA L kSRl E e, ALLEE, ECF 26 A6l ETic
6 [FISEHE L 7.

MBI k5 R REHRE D FHTE R R, HEPHL A Y okaikni T b
b AHfFER T coRMOBERMNAWEES o2 C S F A b, E/. 2021 ESERS
DENBEEZEOCHHOTENIE L L, EBRriMEVERcowTHgTs L e bic, S
Doy ZfE T TS LI ET KD —B L Lz,
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Captive reproduction and sperm cryopreservation ol spinetail devilray

OEZEEM - I - TEZ O 2 - SHEIEE - L ET - WHEER (TR
Oltsuki Kiyatake, Yusuke Yoshii, Konomi Ito, Yoshimi Mivagawa, Yoshikazu Kitadani, Kiyonori
Nishida (Osaka Aquarium Kaiyukan)

A F=FA Mobula mobular [FIERMARFETH S H B BT, ARIC OV T DM S
Z LUy MR, ARREOMES 1 EES 6 UL LET LTV L A, ZRITE, 4
e, FENENBGFOIEE, HRAOERBRORIEIOT Lo TR LM ERET D

AR Lo b v IR R R AE KT O LAFIHEDN S0 2 kel CIC &5 2 B A
MLURE (1450mmDW) & (1600mmDW) Tdb D, 2015 45 11 I HElERE o NFEEal

(+FR | B 34m, KPR 9m, K& 5,400 mi, 7K 23°C) i A L, 37 oo A Rhincodon
typus X077 < Rastrelliger kanagurta 72 F K7 50 £ 1,500 £ & [RIEE L, 41X /3w
AXT I, TrXa AT I VTl TRTIEGhYETEREERH 1.0-3.0 kefd
ffL7z,

2022 F 2 R ICWlsh TARRRATEI A M & d, B OZZEITENT chasing, biting, copulating,
post-copulating., holding., separating T 7z, ﬁﬂ#ﬂ;ﬂ]@ DW [ZHEAS 2027mm, DS 2040mm,
HETE T TALEAL 83 R L 8.9 M Th~7o. AR 151 HHEICH RO ET & 1T I8As e S

fu, AcR 205 HERICHEEMETR, &R 242 HRICmBIEROE R Y /J!ﬁﬁ.mgﬂf_g ARG

464 AEICHEOSBMATEH S (1040 mm DW, 11.32kg BW), E£7-, 2023 4 3 71l
DT LTzi s (2148mmDW., 106.4kgBW) . HEHILOE A ZFEET S 2 & T 16ml O

ICRRTN U7, BT 10%., SAFAANRF LR 5%, A% J—J 5%, 5 RAET T TN
L7 AW T0%, IRE GBI 10%O5 RS LIEERMA L, [FHEE 11 AR L
LA BTORFERIS3% Tholz,

A THE SN RTEIGLEMO ) 9 7+ 7 Mobula alfredi 04 = A <%=
A Mobula birostris LFARLL THE Y| £RE (BEY O DW-LFEIEA b O£
HHEICSS T DETIIEL B L, 1 bvF oA BICB T DB OEBRFORLLYD
TThY, ZOETFENIG ALFHSICEHTIETHD & 52 bitis, AFEFHERICLD, 1

b F oA OFTT FEARMAME T, BRI AR ORI T SRR R S AU,
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A comparison of the growth and development of pyjama sharks (Poroderma africanum)

in wild and captive populations

OFAE:] !« ZREEME ! - Thomas L. Johnson? + Emy Cottrant®? « JL &£ 1 -
E & 4 - Natalia J. Drobniewska? - Timothy G. Paulet®® - PaH i ¢
(LT - “South African Shark Conservancy - *University of Cape Town + *NIFREL -
“Rhodes University)

(OMikito Murata' * Itsuki Kiyatake' « Thomas L. Johnson® * Emy Cottrant®? «
Yoshikazu Kitadani' « Kiyoko Onda® + Natalia J. Drobniewska?® + Timothy G. Paulet®* -
Kiyonori Nishida'

('Osaka Aquarium Kaiyukan - 2South African Shark Conservancy -
3University of Cape Town * *Osaka Aquarium NIFREL -+ *Rhodes University)

2T ALY WA Poroderma africanum (3FA7 7 V #HEMD b I FARCH B, %<
DRETRTENT 2 Mbed, 2OMELRECIHTAVIREIAEL TS, &
Foeciz, RN cEM E N2 R L oM EE+FE L, THERRHE oliEx It
B L7,

2005 £ 5 2007 X T L, 2013 Eh 5 2020 £ CORICHR S NGt 319 oy
DSIERIL 18.8% TH - 72, K 18CITE TR L 72 24 (s ol L $ (£SE)
(% 23946 T4.97 O, fbFAOFHER (FSE) 14 14.65+0.24cm, V545 (+SE) 1
17.19+0.75g TH -7, £ =R 1350 TH - 72, FHMLL 70 1 Ak
6.6 EHICHIN A D DIEFEA, MR L - L ER LM, 2R LEROBEF IC VTR
BTTOHET T, ARFADTO ALY =% L, ARARTA VAL ) =% L7,
Growth Performance Index (@) &, tENICEEHR A < BTG D13 O 2387 LT e
NTKREDo, L LR CEYTch EEciEtssiE{ Rohi,

AR B CIPEREARE & FEAEORE 2 I L 2R 3w T cd 2, REHA
BEAM LA S MR R L, B L7 © & Ao S o A o Wikdd L2154, L
B L L CoBAEECHNRFBRERY, FE~OFEANETH L Z &4
AR E NG, AEMTEEAE FEEIC S W CEREMIACREICE T 2 EE A KR &
WIS 2 2 EA[RETH 72, SHBROEFTHHERT T,
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Monitoring the reproductive cycle of the bowmouth guitarfish

fEWEFE Kivomi Murakumo - & #1&1E Yusaku Kanaya + #4F# Rui Matsumoto™
RS B Okinawa Churaumi Aquarium

v/ 2 Ak #Z Y A Rhina ancylostoma i TUCN-Red List © CR (Critically
Endangered : iE#EHE) & L Tind &y, Raiond SHEHEHRMIC @, BATIEL
HABAGDEARICES ART S LS TEY, AR TIERERMEIHER S

o TTREE DK CRERTT OB 0 AR 2 V0 ke I S hoo 6 5,
$ﬂ%ﬁ@iwﬁh£§%ﬁﬁ?ﬁﬁﬂm&ﬁ)Gﬁﬁéfﬁﬂ@ﬁ%aﬂn\ 8 I R 2 (L
F, ==2—=) (LY, BAfREOasmMET=4Y 7 Ui, =a—@gof o, B
ML E NS DICOM 7 — ¥ HRAOE{RME Y 7 b v =7 OsiviX 2R L, Jpfans
HELRES (WFEAD) OFMEEM L7, 2022 4 4 7 [ZIPEERERD O RERE S N7 IR A
2emz OIMAE, BEE6H% (HEL10ATE (048 em2 i £ THREL TV, £
7211 B T ERE T S50 6 St o Ze R s A M g e i L MG S e, T E BRI
BRI T-E SRR S 4L, 12 B AU QERENIZ IR 5 em 2 T A 0NE L Bh B {07
MR SN, . FEWIZEIT L (R k. 12 AP LT 4 A THET
DE (5 H) 1 50~46cm2 DRKE S THY, 5 APINICIEIES L &P TR S
U, 6 A TRITIZER 3 cm RUZ O OB & \hhéﬁﬂMLm*ﬂt:7ﬂmeﬁ
Bk, INEOBEAIIN 36em2 E T/ EL D, BR 185em ICETH 2 9 {4ED8
FOUIM MR R 2D Z LR TEE, IR0 L RIEERL, 8 AloiAR i F Iz L
B 6 Fio L 0 FAETEMER Lo Tm AR S, FOB0T=F Y oA EmEE
Nz, —FHT. 9 A@AENCEA L0 F A U AEICERES MR S, = o W5
ZOFSEROMTIZ, 8 A 10HkE L7 @iEo 10 A BE LT L HEOREFT AT~
T % alfett o mE SN, WA 10 H 6 O AT TR 40~47 em @ 11 {#K

(95 LAMKIL 32 cm THEHIE) OFREILE L, RO CHEE—EFC LD —FEOE
REVA 7 NABIT S Z LIETE ph o, #8 2 AR SN TR S R —
(B AHE T dn 2 FTREMERS, J0 AR 2 ) B BRI F OB A 8T 5 b AR E R
LTEETE HWREEIIE, JOFER, SRits L 1T TR LIS, Ko
"‘V‘JEET%‘@FEJH;;BJ:% 6 A THDH MBI, SHBIEE METOMRLET=41

AHET L L b, BHSAEHAONEE & LT, RESCHRIMC D o Fassmz
W@E'Téfm‘c&o& BRI R, a8, IR < R HILD AR e AL EMA R
WO MEIICEET 2 Z S AMREE NS,
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FEFARLBOT T RAT 0 L BIRGREE O A A v F Rl
Progesterone (riggers the initiation ol egg-capsule [ormation in cloudy catshark
(Scyliorhinus torazame).
o MIIEEW 'L WARE ', fEAkERER S TR
("HEAONIETR, 2T 2 7 T — e FSRIR AT AR
oKoya Shimoyama', Wataru Takagi', Kotaro Tokunaga®, Susumu Iyodo'
('AORI, University of Tokyo; ? Ibaraki Prefectural Oarai Aquarium)

BEEI, BB L EToARREIC X 222V, B 0045 5 05
AT 2 X Al EcERic4Rch 5, 72, MR T & o B AL L
ToOERERE L. ZORICERNECDATEMNT 2 2 L d REARTHE (KA. L
Lads, e ofREmAaigirolscflifflghcnwiodhiconTidel bhs
T o7z,

B EO T 2 —WEAEH LRI X 0, S + 75 2 (Sepliorhinus
torazame) 123 0T, HEGR - IR O ERTIC IR /o 7 a7 257 o v (P4) S S8R
W IHET2ZERALE -7 (Inoueetal,2022), T, F ZFAEFHTL PAKES
EfTo7fR, 5% F 7 FAOUHNZITO—HTh 2 [V ] oikEiIZ2{bh
HCEEFERLE (MB), P4 2ik5% 2 AHOMEER~ L L 25, IR E VI 3RE»
CETCYAPERIN T AR T2BIET 2 Z L AT % /2 (Shimoyama et al., 2023, [ C),
CORRIFMOAT oA FhrTy LEHEORLGTIREC LAy, F 7% 4 DIEHAUL
YAOHEPEHREL LDy o T Y, ENANIICET 2100F P4 BED LFiid, o
IR D 2 4 v F 2 AN LEHDB S S Z LR E N, 3o, P4 R 5HEDIIR
MRk b 22 R D & SRS IN ik Ty ATSE ) & SRRk | 23+ 3
e, 200MBITRABEMAEZIFCLE R, F LT, P4 BECRINEOARSS (2
A DA TR Z 2R
NTHY, BARKDOFTEED2E o
CHEFERETwARETH L L
5T EMbhot, B, chbo
THIE CHRR T 2 B o MR
REDTHY, VABRERERN
RHBA EFLTWAEIET (Fn
ART TP v B2 OF5REL )
ZRTELCWwE, ZhboEEF -
W@ E 2 &0 CakmL 72 v,

" s,

L4
1l
i
I
]
I
1
i
[
1

N

B (A FIHAOR, (B) BINEAICFELE (VL] OBRT.
(C) PAREICL Y HIRERA S VL] HFEEINTWIRT,
KENELT (Y] ERLTWS,

(Inoue et al, Gen Comp Endocrinol, 327, 114076, 2022; Shimoyama et al, Zoo! Lett, 9, 13, 2023)
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ABCAEE R LR B8 28 oD M R LU AT

ORTERE - SRR - PRk 2 BRI AT

BB ¢ - BoRdety ¢ - PURIEZ ¢ - A S - PR

VIR R IR BRI, 2 AT, O T L % o # KHERT
1= ) 7 RO, S 2 L E A

Wide-range comparative analysis of blood bacterial flora in Elasmobranchii

“Takahiro Nagasawa', Itsuki Kivatake?, Takaomi Ito?, Hideaki Shindo®, Teppei Kushimoto®,
Keisuke Kondo?, Yasunari Suzuki!, Masayuki Nakamura', Mika Otsuka®, Hiroyuki Tsuchida®
"Faculty of Agriculture, Kyushu University, *Osaka Aquarium KAIYUKAN, *Shimonoseki
Marine Science Museum, ‘MARINE WORLD Uminonakamichi, *Kagoshima City Aquarium

SIS R 2G5 2 FHI ol LB & Lo e L TR hTEn, 250
7o ML AT T O IR SR A L 72 BRI AT O BB A2 Bk & 5 & - 3R
bbb, Ji. %5 LT o T T RER I s CREFO LT o TH Al B
s & o@ddid b, WEEA, SFEMEARTcE 3 LaRILERESL 5,

HE TG,  oWEVEIME b oM SRR K L BRME & 124 R
BRI OMEER. [RAELE & LCEEL T rlEEs RLTE R, 342845
SHERE N CEE S AR T b % ol R R I AR £ o HOoR 7 L bl 2
HoND T LTl T, TORKMBIHICIEEICTHEES LD 2 B8RS 72,

SEOFERTIE. ENOKIR 4 B R CRFERMN THE S0 5 RER. £ 2 R
el S n o IR, 517 F 14 80 62 fiff & 2 O TTifERk P [ oM & il -
WL, TodEEeE - FTEREROZRFCOWTHREREL 7.

AR & LT, A—Api T 2 3 MR el 2l © % ol Fill F o
BECH AL —EDEER AL, —ATENbERECEAZMEFEAEL T3
FAEDH7 &b s ohllbin, FRCEEEG A E LT, FAEADREL b b o R
THE & h D FfEEEO L PIES E oo e UL S L aflb b7,

Ih o 0RO RBA O MPHIEE SRR e ofdiEr» b b 2 HERELZ T 2 3
OO, %9 LcHBErR I SEOMEREE LCHR T 2o FE S R, M
VBT 3 A D T BN - RN RE % S 3 2 W - IR & 2 2 TR B 2
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BT EBICE T 5 77 o v MIRIGI X ~— & L

Guanine-type choroidal tapetum in cartilaginous fishes

ONBEEFL, AKEPREEC2, KETRHL?, José Paito®, AR#GHY -2, mlFHLEL®
Kaori MUGURUMA, Gaku MIZUNQ, Daichi YANO, Yuichi OBA, Shiro TAKEI
DB BUSECRAEINTE e v 2 —, DR G TR
'Environmental Conservation Education and Research Center, Chubu University

“College of Bioscience and Biotechnology, Chubu University

Z = & LI B LA e RO X TR R 1.5 {5 X 4 B ARk o R4
WTH Y, FCEITHE-CERL COBHRNTICREAT 3 clEsh T3, Ao X
A= & N ITEEESEAT I L ARSI o> 2 FREE A S0, BERERE TN LA
THDLDIHL, oM BT A TR, 22— 2 L e FoME e THIRERZ ~—
£ LERT 5L, FHCRE BT, Bl O RENICEET 2 2R AR I % ~— & 4
PHE I NTY S, L L AR o HERMCE T BIREKE % ~— 2 2o BN ENIcET
AUFERIZE A AR I N T AV, 2 2 CENITECIR, TELEIE 3 AR 2 ~— 2 4
OHENEREZHe AT 220, BER2BRCEET e 2T s 2—-2200R
BRI S 2 — v D% T o 7.

AR E L RBICERT 22 et TIHIWIEREN: 2 E (774, = FT7 77
FA), FEHENIECF A 6 H (Fa~#A, and ¥l vLaarzdoys, wy 7y
VT, ATAFR, T FY TR, Rt S B (AVRFA, vere, 24507
A, 2OFA, bavEVANALA) O HF 13 BEAGL A SRR
L, fL Z=WRsiic & En s 77 = v 2 BEHICHE > T 0.1M NaOH lcfifiE & &, AR
DR X D KN E O L EBET o 2. X ISR O B 1 B Bif7
BUrhor7=vBRANLL, X<—% AOWERNS 2 — v 2T L .

AT 2T o e T CREMHIEZ 77 = TH 5 EHEEE R, Mol » TR LHRER
WA X & = hoR Lz, BEEIE D 2 B Bl S O A 0 C i3 T RER o 807 1 SN

HoR&SBEILTEA R oA, REEITEH TR LV ERTHY, AV oFA, 26T

#, o F A RIRERETTIC, v o, vavevd b A4 RO gic, 2RERR
HE O REEEBNAR 6N, ks 5 BEMHETR F<— % 2 OIRERN i i<t
FLEESA IR AR ~ONRE R 0T 5 LM his, F - iR R
o GREHEHO— DT IHIE) OOMm % — v SN T w3 Bic 2 TR O R
EHALREH, ZCOETHLEE XX — 2 LADOREEETNA—IL Thr, BLEdb
B AUE OB E IR L IREE AW L O 3 [—800 | A3 EAREEEo—D> ¢
H3LEEIN,
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STH LT AOIPEL 7B T Y e RO A R B oOREE E O

RAMEAR (BUFBDR. 4, AHEE, Flifct, & & (Falk - RRIBEDD .
LB CR#ER - WEREst) . IR — (R - SRR | IHREes (777~ >
S LE) TEREE (EEEmin

B EIHOZARME LB, & L OO R ARG 25 T L~V TS 5 7, E#s
MHZHLE 28 2 5 Squalomix = 2 — 37 A (hilps://www.lreethinkers.info/squalomix) T
. AR R LD & HEMIEREER LI En T D, EAEOED S
DD h, SEEEFERICER Lic, FHESIZE T, BERELOBTICE- T
LT LEBEETO 2L LTIl oA ZEET Y = (VIG) BHLRTHS, &<
REAE oW FLAH (BRI & A4 ik, ISRl & o o I R R e B G~
%ﬁmﬁof%ﬁﬁ/n’ﬁ&ﬁ£¢évnngu%ﬁ#&/bﬁmbkmhﬁ;&#w
LITWA, KFETIE, BADWELRBE THLI A7 7V AUT 7T H (Chlamydoselachus
anguineus) & AR N3P RA (Musielus grisens) (29T 7 A7 )7 h—AIF
WEFHADIG L2 ) AT, 2HBAEE00 VIG 4 LUNCFOZRETH H VLDLR & 01—
R 2 FHEE EE L FEbF e 217000, CoRiSR, WiE L dg- T, VIG
L VLDLR OEEF 23— b VISR A0 CE S BERE L TE LT, T AT
. BEETH->THLINOOBETEY / ARICERLTWDLI I EBHL R R aT,
EHIC VTG & VLDLR Bin TORERT 0 7 7 4 U 0 AT iR, (20O IETHEE
LMERIZ T AT VIG Bz THFR TR BRI 200 LT, JRERE T
Mz TCTETCHLEmOWERLANEZR L, 202 8, REEGAED VIG #3728
DREAEOA T BN OBRIE~OXBMEGIE L THLRIA S TS ATt 4
TELTWD, BERRFOS / MEHR E4EH L, BREERO SR 5 ONCHE &
THEH oIz 2 To T BB ORAO OO L S H LR TH I FETH
a

JEZEFRH L (Ohishi ctal., 2023) :  hitps://academic.oup.com/gbe/article/15/3/evad028/7048455
LAY U —A ¢ httpsi/iwww.riken.jp/press/2023/20230328 1/
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JAX) I HEHEOMELFETF T TOLR
Transportation and comparison of Sawfishes

O fa— « % 307y - KEE &l - &HF G- o B
A S|
Michikazu Yorozu, Avano Watanabe, Kasumi Oeda, Ryuta Takahashi, Saika Noguchi

Maxell AQUAPARK SHINAGAWA

AV oA BT, JaF I RowE L ol EABET. 2B sEAMLRTED, ER®
BV TG LT D, Yy b BN T ICHRE S B ASOREREE T 2023 £ 11
HEE, 3R, 36 EfF LAAE SN TR RMETHD, v /¥ 777 8—rd
JILLTF, M8H) TiX 2006 dE LY Pristis zijsron (BrfW ) —rV—T 493 2)E P
clavata(Borg e R —2 V=7 4w o) 2MERALTEY, 20214FEXY £ pristis(BR
BTV by —RY—T 4 v a) DRRERG L, 3E4REDRERREITS D,

P pristis(2R 3M0em, M) IZSUOME~ Y A= B YSERE T 10t BTy 20 TR L

R E | RS R B TORIETTIRE Uk, I AEZE DRSS L2 w5 ) N TOIRE
AEFEFIBNI 7 ERAL kT oKIRRE 24 7~26. 2°C, TETEEEFRIBE L 70~200% THh T, 2
T PTG AR o 7 L DR EE) AT, BB OSBRI LSRR AT o, AER
ANBNZFEEEGRA 2 . A IZiA U7e, s s i3mesIL oo BR BA S 15~-25 [|1/5r T%5E L TH
VL EKERIS Z L0 ERIES L0 RITANIR ORI T, AKIEHEA 20 O I ZIREE A FRRR T X,
2023 4E 11 HHTE, MEICB T RE BB,

DA LA T/ aF U oA FlA 3 4 EiREE—0kil Gkils: vy —Fa—7 K
B:762.2 nf, AiR:24.0~26.5C) TRIELTEY, 3WOLEATEEL o7, FOTERCHEY
BITMIZ Lo TRNE S R D, P zijsron (BR K 400cm, HE) 31 HORFEAAEE TR I L,
I HOEIEITH kg Th D, £ clavata (R :200em, M SR :200em, M) HFEE L HORE
EABETERIL, 1 BOEBEEIIN 0. 5ke THD, P pristisii 1l BOXERTEK L TRAIL,
| BOBEREIIE kg TH D, B pristisiiho 2 FIZIE~EEEORR S B0 | iy likic
%< OIFHEECITETHL Z LM EE,

JaX) o A BOEIIBOTERTHT SN TV AT P clavata DA THY | YEE Tk
BRSO 2o ATEREREN TS, 5B LIERENT, aX) =/ fniEs
K TRS Z &M TE S L HIFEFICIY A, FOFRMFIZERLIZV,
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Occurrence of the sharks caught by fixed net in Suruga Bay, Japan

CHRIL B - HEARHE - B HE GUEIOEE)
Horie, T., T. Sagara and M. Hirokawa (Mar. Sci. Tech., Tokai Univ.)

B BRECEIT ARERECOY ABOREBIIETAMRIIIRENTHS. BRo
PR A T ABMAE T AN ER L, IREARE LTELATVA. &
WAL CIY 2018 ARIC A Xig, BRI EE O E BRI AGET A U A0 HELRELIZ 20
THETD.

FiE  RARHT 2019 A 2 A D 2023 10 A £ T, #i A I o B E R IR
A 176 4 [AE 96 MM L, 345 U7 SRR S B PO 7K om TR A FHET L 72
PR LRI s IR B 0, BB AR 21T o 7. — A7 0 O
HER B f &4 CPUE & L 7=,

FEER 6 R 11 A BT Mo AEA B LA, W A CPUE 11 2022 42T 12.5 L &b
<, 2023 FEHL 176 BT,

YarYaEIFA A AFEHLE L TRLEHAL, & BTMAE T, SRS
488 - 16814mm T - F. AR 18CHTHE & — T HRIE 4/ 80 L3, 25°C&
Mz o R PERANRLN, 29CEBAD NI Lind o7, Bk o7 s 9 A
W2 T2 800mm LA_E O (ko BELA R L.

ThIa®rZPFRA 5562 @EHELE. 2R 784m OREEZER &, RS 1222
- 1935m CT@hojz., KR 22CEBAD EHETHEL, KEROLR L LG IizENtm
THol=h, 20°CLL L THHEBREL Ao/,

ATFDF A ERAHIT 316 - 2120om Thh-72. &5 34 ko 5 %, 25 f# 4 2021
ERHR L, CThoEHERR G E bR A NEIEThH 7. A4 AT
R oOKE SO EE LT

TATZTHAEHI9EED S B 1T A Adb 8 HIoH#B L, 2RI 612
- 1145mm T - 7.

TAPFEA Sk 13RO 5 5 & fE{AIT 2022 I L, SRR 799 - 1337m
mTHoT.

Oz FFER 6 EK (786 - 900mmTL) |, AIFA A @K (332 - 873mmTL) |, B A
A 3{E (890 — 986mmTL) , A FF¥FA (1341mmTL), m¥FR (720mmIL) , KFHF
A (1276mmIL) ASHHIR L.

F LW EEMICITERIEO Y ABORBELBEL S AWM L7, 2022 BT AHHO NS
DFIZ Do 7oy, 2023 4RIkl L=, BEOBEKEMIC/S L, rnirats A
O4E 800mm BL L8R Rl L, Lo REOTH 2w s P ANEBE L, 2022 4
ETOEOELKIFIT 28°CRIE Th 7245, 2023 i1 20CE A TEY, WAoo HH
Wi o iz AREEECfE - TESEOLRIZEEN b -AEERE D, AT
LR -DUW TR A ke 5.
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WEEHTA L 7 7 v OREERE & R - B © o
CREMER - RIEEE - A8 - REE JUTRFERFER)

Identification of Novel Lectins in Elasmobranchii and
Structural Comparison among Species and Individuals
““Mai Hashizume, Takahiro Nagasawa, Tomonori Somamoto, and Miki Nakao

(Faculty of Agriculture, Kyushu University)

(FFREAM] v Friddifd  BREERCERG X v 7 HOBRM T, ERECHE <
HRET O -D2TH s, FPMIC L > THEA L2 A TOL 2 F vl ST 548, MR
@M*Kﬁwfﬁ%Té1%ﬁm~%&%0ﬁﬁ®#ﬁﬁk@®b7?vﬁﬂﬁtfm$3
N3, oML r7FronT T4 ZEMEZ TR HREETh EEEND S C
Mdro T dH, £ DEREN P EYFRIES 2REREC2 A 0= z@%xm&ﬁ#
B, ARECIE, RS 2 ety 2 F » 02BN 2 HE L., R0 - AR et
5t THIBoMB Yz oUEIOMIHE HIGL T 5, S nlid £ 4750 1 SER5 17 o Befr
SN FFRAERRE LT, EERAIORE % ilii-,
(#18) & A3k BRI RERG G L 72 T 5 ¥ A DIliE & % 4 =4 v (R oMMigkEsk o)
EREL. MGy s ERNE S, ZORER Y S F B A a—ATHELL, ¥
WE 7w 7274 —ilkoTHH L, BohailEx v 22 HESTLTT 1/
BRI R MCY R IS L. 7 — 2 = 2 &S L TS s hiz i 5EEENs % Bic RACE-PCR %
T, 9K MR X U3 EIED cDNA B &S L %,
[#R] Ao 2 v 7o VEls v= F 777 7 1 —TaEFY 500,000 o —
2 &b, T O RETTEF T SDS-PAGE 472 2 #) 150,000 @3> F & LCHRHE
NiEleph, ZOLZFYPERHRATIR 3 BFEE LTHELTHWI I e REI s,
AT X 0 s A AR R A ) 2 L4 v R EREE T 7 e T
T—¥FAAvEHFTL) AR RL, BHEESECHLNZ A D 7 LA vk 75 v
(H) 7L 75 v) THILIURENREI AL, MGEEHEIAI VLA VvEARAY 7L I F
VORI ETT AN RS 50D 8L L0 EREIET 5 0584 U, RACE &
EL PR IR —7r v v FORRE, Coiv 237 erry—X VA4 &
BOAV LI FYTHL I LARENT, YRIZIOL 7 Fr oRERRMNIG 2 A
FeHic 4 R A oM T [FEIC L 2 F v RREY R RG LR - AR cRE L,
DA XOGEERTL U 2HACE T TNERTEHT 2 TETH S,
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JESAMET 71 4 OPOKEIE & BHIREE | RBROMFT & v 3 Blaid & 0T

Freshwaler adaplation and renal [unction of the euryhaline stingray: [fom the perspeclive ol nutrient
retention

ol I EAR 1, IMAREE | fRSREE SRA L T

(VHEITANT KEMBEIERT RETY I =7 02T 2 T 7 = F RIS ABAK R
oManabu Yamazaki', Naotaka Aburatani', Kotaro Tokunaga?, Wataru Takagi' and Susumu Hyodo'
('Laboratory of Physiology, Atmosphere and Ocean Research Institute, The University of Tokyo; and

2Ibaraki Prefectural Oarai Aquarium)

WD 90%LA LA @ BT 5 BRME O dEERR 72 23, ISR IS HRkIgC & 4 S
P 2 LA 2 e 72 IR HERR A H LT 0 B, HORKEHE T b | b %8 T IR o (R 13 ek i
HEROF 2 L mnizd, HkKIRE CIRRR L Rk L oMK EET 2 K& ig@Fs
XD EBOKBENICTATS, LAL, ChETOAF A0 F AL THT L HZHnE
BRBTIC & o T SBT3 B¢ R A RE AT (Na, CI, R oFERIE T
XD L LDz (Imascki etal., 2019; Aburatani et al., 2022), RERECoMERBRS |7
EEOOKOFRMZIGHT 5 2 L CAEORHPIR & AR « HEHH L (Aburatani et al., in
preparation) . #EAGTIEIG T 2 2 & BIH L e - T & f2, —F, M I A REERE O HERFIC
PAIR R BER D SHETNTE D . AT THNT 2 FE, o R L CRBRE AR
TELERHELEZOND, L LAaKL, ThE CHRIBHO BRI BT 2 48B3
AHZALFTFHTH o £ 2 TAPIFE TR, RBEHOPTLFRC Vo —RIFHAL,
T h A OB BT B 23— AN RS 2 7z,

HAKEE 2 b IRl L 27 h oA o, e KO 7 v a—BEEHEL, +
TICEH L Cuw i RBRAIDAER & REE D & i BE <o mRIE & Bl E 2 80 L 745
FLOMAKP TR 2 - ZAMBIASTE L FPRIER 99% L RRF O S o —2Dli kA
ERMNT Lz b od, 4, HEERE LCHGERENED b 792 Tk, 7
2 —AOFRING - FHRICE L 4 IBRPOT7T AT A L K (FRRET 74 252
umol/h/kg, P 73 A 2,10 umolvkg, FFRINEE 7 AT A 96%, 1 7% X 79%), TAT A+ F
FRAED N v —ZAHWIREEN 2R T2 2 LRI, OTTHTADE
VHIINEE N A E A DR T AN R AFHAL LI T 508, Fra—ZABWINIcEL 5 T
T EWR SR T O R 7o, £ ORER, BUKTE G D Y LA o — R ARE
WCDH D sgll & sgh2, OE OULEEKEN ) % LT+ b U 7 LK ¥ 7 (nkael subunit) @ mRNA
BAFM OO RME L IFEN 25/ TEHE L LR L,

IEOfER Y O, 7ahx 4 BiAdRE s O R IRIE T o 74 2 — A IRIEGE
EILESE 52T, Fra—A0ki~olfEs/MUCNZ Tw 3 2 e BRIBI RS,
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Analysis of swimming behavior of whale sharks in captivity tanks using bio-logging

OFEARTAM Tomoki Kanna' + 5&7#<7 Sayaka Takahashi® + £'2 > 7 > F2 Lundeok Byun® « #5E
25 Kiyomi Murakumo? « L3R Atsushi Yamashiro® - #4AB7f# Rui Matsumoto® « [S¥#E 4 Shinsuke

Torisawa® » Ji7k¥H Yasushi Mitsunaga®

LITE R R AFZE R Graduate school of agriculture of Kindai University.
2% 5 B Okinawa Churashima Foundation.

IUTEE RIS Faculty of Agriculture of Kindai University

[F= - HiY] oo R (Rhincodon typus) 127 P 7 AH Py~ ARICET LR &
RoOFMTHD, AT IUCN Ly FU A OMEBEAERE EN) [CEESRT0D 2 e, ik
WA RAraf e SN TS, lE - AR E— FOBEOCABOREIZIEBIROMERT & i gk
BEETHEN, ZTOEDICREMNRAROBEIAIRKTHS, Lnl, Aflsxtss Ly
A b R CH O D FRL T ZE OO R RSTHEMN A HE R RS OIZRo T D, £
Z AT EE LEARIEN S BTN LT AR OV R R (P F) At s
L TEHIESE O HOAMNNERE O - #5808 T 2k T — 7 OIRER S A a ¥ 7ikd B
WTATY, AREOAELEAMREICHE ST A LA ER Lz, FICARFE TIIATRER ThHAME T
WBWCIREE () SeAdR (ZRED) ASARMOBHATTENC RIET BN L,

[Br8h- biE] AERE, WRENCH D V0 2 HEE ST D e & HEAREE o TR oHE]
KK TIT o7, 202040912 3, 2021036 A L3 A BX T4 M TIT-7-, Kig
OWAKITIMNEO KK EER LT D70, KERARIFEICRCTERLTEY, EBRHAFA
OAKIEFEF 22-20CTHh o7z, TAMERERD o CBRFELH &R E RNV TAROSE Y
VAT BRI/ TEIFREEE (ORI-3MPD3GT, U R LA Bk &) 2305 L, 111z TilivkiE
B - MERRIRE - KR A, 20Tz T 37 mONERE - MBRORSE T, B ohhl X o
BT — & i b BT A i RO RE BB O B, TEE)E OIRIE & /RS ODBA (Overall
Dynamic Body Acceleration) DE 78 & &1TV, HAFS KM RBE A AT 2 854, 84T 2 F58) &
L7z) R Ol ¢ ol Tl 2 Hoii Uiz,

[ - BE] WP OFEENTE T b 0 R UV F K8 - #E0GEE B O ODBA &1 9 2
TR TG A= PRI AME T LT e, 2D D r 2 3E Tz 0T A R IEE R TR
WL, FOHEHERONED S VIRY, FIGEE LK F IS5 2 L T F—E2EiKT 5 HEK
il TWD EEZ BhG, EFEMMofrdlbi Ly, EEic kDS 3oL — 1R E
WEREL, KBA/EWENEC D ZEbbinoi, JHEMMERMNETH D AROEIRBARIC K
FFLTWASZPICERTLEELZ NS, BLEOFREL Y 0 2 O SRIRIC R T
TS D LR L b o, & LTY AR eilivk & o w0 F— i Bl &7 = &
T OETTIRBEABG LTV A 2 L&l LCR Y, ZAUEiEEsE D RKERR ISR A AR O R
T RADO—RFE L EZ LN D, AT TE SN RIS OA RESME 2RO RO H D
WAL ALIEA S,
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BRZE AR b 7 4P 2 SN N B AT & TR Y o EER
Bacterial microbiome and potential antibiotics to sterilize intracapsular environment in the

oviparous cloudy catshark (Scyliorhinus torazame)
ORARA - SR - LEEFE L B - kSR - T !
(HREE - RABEETEI 2 OARL TR 0T 7 77 — 4 IR R
{ Wataru Takagi'- Yuki Sato-Takabe?+ Megumi Tagata' - Ayami Masuda' - Kotaro Tokunaga® -
Susumu Hyodo!
(" Atmosphere and Ocean Research Institute, The University of Tokyo; Japan Women's
University; * Ibaraki Prefectural Qarai Aquarium)

AR & & 2 C o e b OFHEY GHOED) ORI, BHE e ARz 2
SO AR D - TE D REMEC Y 4 L A0 EY - BIA T B, — 4,
RO E Tl D RVt E N, PURE RS T SRS RIER - RiGETH
0, FREHEORS B EHERIC L > CHGEEI N s C ERMb T w5, R, 2R
PRI TIRAE T 2O ET O ML, FREINE LB o U — R, DN R A BT
B2 2 LT, ROGELH->Tw 5. LA LA S, SRR AREH O
IFEDFE» RN 2N THL 1T EA SR v, KRBT - 5
¥ A (Scyliorhinus torazame) % FlvT, FEEHR oo EHREGHBEELRAT 2 2 L 2 Hiv e
L. RLwic, FERF—27 51.27-28 (B Ko st.30-31E (0D AR HH Y
L EEK & TR RN L K O L 2 & 2 A, BRI TTUESE 2 50 L
WK T 20 DPANIC 2 TOMAIE L e, AR ca it mE o T4 Eb 5 7,
ETOMA 20 HRAEAEFEL TE D, st.30 EICIERE B A0 A & 2 D fISIIE 2 [ L <
VD T EAUREE X AL A, Ric, IRAOMBEEERGHIIL 2 L 2 AL EINEE R R

(YLHA - & T) DIRGRNIFETE ICT VBB IR e T\ B 2 LS D iC o 7, £z,
UPRE A A2 i 7 3O U — 2 6 DNA #4hH L, 165 rRNA @ V3-V4 Sl A S5 L L -
FRAT A1 o 7o fG SR, FERNEIR D b 7 F AURMNIE T L7 7 7 a 7450 70 TIRAES T
A Ca=— 2 AWEE R T LR RN L 72, L EOFEREM &, b 7 F A FIH0 N Rk
ARBREIRE D T T & T, RIERED AT R R A I & 2 e bR L T
WA EFEAZLND, FITHRIT, BI¥ ) — 055 - B ZH 2 B EE L, P 7
FADY ) LBEXCFZ VY227 ) 7 b — AN OERNESRD S, IIRURICHEHTS 9 5
ORTFVBIRAERAZ V=2 v 7 L7z, S BHORE Z v 57 4= 0 7% R
SIZHAT, SBETRIEI ALY 2y EF v b & w32 % fuv - RN 25 % T
W, FERITRPRE R E D M A = X L ofEHE HIg T,
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T HhLA IR EBTFEIBITIEOEER

CHENSER - RIS - ALEEEL - DRI NIRRT

Study of maternal antibody in red stingray (Hemitrygon akajei)
“Koki Tsunekawa, Takahiro Nagasawa, Tomonori Somamoto, Miki Nakao

(Faculty of agriculture, Kyushu University)

(H 1] R AU T HEBD 1o v s ORI SR o & Y & & 2o b HTREC b 0, MIFLAT
EFRRICHLUIR R EERHAE TS, 22 0BEMER BRI L Y, BEEoFIC
EAE O L3 s AT T A TE Iy LIRE N i TR~ BIHA T 5 8
HEAES B, WFLEIC B 2 1R - Frd L o RN LR P T ES R E (RS LT
BO.BREROA AN L CEEOREERST S CTHEREEr O RELTWE, £
5 U BT OV AT IR HEEIMIPYCiEL < A o, BB A b TR REY
SRR A R A L TR ERTE YA LML R T, Fo—FTIE RIS
HRETHMICBIT 2 MR AR L TH Y, SRASEEEAE L 2MEMBCENTEIL
R OIS T A BRI E T 2003 AAL T ETH S, AT CREMEAR
M CHEAIT BT A T4 RUERRE L, O - e 3 g RO ro it E i fs1 r
EHAGENRBLEWALL 72,

(FiR] AR (n=3), #TERn=2)D 7 7 x4 &, BT oML . #EHE A 513
W TE I 2L 22, RUFETRT I APET RGO 7 52 cRbMm
hosR% (, WEETRBTIURE LTRHENS IgM K8 H L7, JEATRM e m
Wb M EREEL, InBRERE LTRT A, IgMPAEZER LA, CoffiktH
VT owestern blotting #f7 vy, BifAS X OIGfroImig. W, 5 Iz dhe s [gM H %
k7o,

[#55] Western blotting DS R, IKEDMLE 2 5 135 TEK 10 Ao [gM Rtk + 2
Ay EAgILE A, el Tomid 26—l Ehd, F40%, ToHIiLrss
LY IR AR o, Lo TTHIA LB TIHEERED L 5 % [gM DTS
BETHWAWEFLLNE, WEDMc IgM 3% RBICHFEET 5D & EntiReyic, Es
RO T oM CHh o T [gM B Ml Ehdh o7 B b, IHT - Hif o ERpifH
Wik IgM & idBA 250135 LTwe [N E 2 s, SRidiofiikyr 727 7 2
EEHEDE S LEEire Mot kRcdS T e B2 ERL. 74 0ilEeE 3
7 OERHH FOERIC OV ED A TTETH A,
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THLA BT HMP A7 AREREG AT « AV O
Investigation ol caleilonin, a calcemic hormone in stingray, Hemitrygon akajei
AT @A 2, IR, BORERL S AR SRS, VRS
(AR KRB - an s AT L, PHSUR - RRUBFRAE, P RILR - Mg, faraiR - R, 5
RN -BRHEXF—)

Masaya I ligashino', Wataru Takagi’, Susumu Ilyodo’, Tatsuya Sakamoto’, Yasuhisa Kobayashi®,
Nobuo Suzuki’®, Toshio Sekiguchi® ('School of Biological Science and Technology, Kanazawa
University; Atmosphere and Occan Rescarch Institute, The University of Tokyo; Ushimado Marine
Institute, Okayama University; * Faculty of Agriculture, Kindai University; “Institute of Nature and

Environmental Technology, Kanazawa University)

FHEEM B THLER O 0 -7 AREI B STV A, iR OB L
BIERTET S L AL AR AT S SR L o AR A TR
T ZOXIRAENEAZE, BIFRESAE A REX I Dy ML T ARE S
ERETRDZLDE, AAY =2 (CT) OLEIIZmMP I LT ABEARTEEDL LONE
HT 5, WS, WERAT - OENSED 1 2THY, A7 LAOIEEY LTy
A NREMEICRE B R ST A, BT 2 AT IR & 2 T
BIAFEFEL, WAMMEO@E S IC L0 MiRF O N0 ARERE S TWS, P DLy
LATEERE AT COEM, WILE SRERIEE ToFas 2B TS McE o T
H. —F, WERETIE, ML ARSI AE L OHIRBE T OFEE ST
WA B DDFFUS ORI SN E VN, & 2 TR AL, 7 0 A (Hemitrygon akajei) %
M #gfBEomT ALl v AEE R LE - OERBFAMEL TN 5,

W USicm s AT AERICTREEROAEA BT Ui, @A Thar Y AREEE
HIFSET U, REFAICERIRM 28R M, Mo d L o NBELHIE L, FOME, &
L AR G I IR O T Ly MRES FRE L 6 BT E— 2 2z BOnoEs
WEICRED D LRMRR L, THA DUt A v ARERERES) B LTz,

EnicThaid, miba AT ARER FRALESO 12 THD CTICHER Lz, FEiE
O CT i FARIR & T T A RORBIR T EN 5, SEME TLMMERCHITS CT O%FH
BHLITOENS, EHE CT #{EFRFNITRICh -7, F2C, Hx ik, fERs
v Tz RNA-seq FEATIC & 0 CT mRNA S EE AR T 5 HE Lz, 7oA CT O
UL A A D HEEI O CT B4 & el L 7o iR, N Ao st e g 57 2 /i
PRS2, CRumlo 7 I Bk el il Vol RIRRICEEL T I/ BELamiicE
BIRFESN TWAZ LR LNIRofz, EBIZTHTA DS AEHRIY CT O#ET
A PE Lz, WILEO CI @6+ T, Cr <7 F FE Cr @5~ 7F
(CGRP) X, #NENBLLHTF VL la—FERTEY, VI FT 4 TARTZ A
ZIZh D CT mRNA 23N IR (HURAR C #IR) 12, CGRP mRNA ZS#ERICHET 5 =
ERMBLEITNS, THZA TECT & CGRP HRl—0= 7 Vo Ala—FERTED, B
HYARTTA AN A FEFEo T, EHIZRT-PCRIZE B CT mRNA OIS A0 70T
OFER, TH2xA CTmRNA OREBLPERIROLTHE ST, S#E, LfToshry
LIRHEREI SRR R A . O JEIRZEE) & M oL o o AR ETE L oo R RBEAE &t
LTETHD,
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KFEHEEIVFIVFAORT ) L) =7 v 27— 212 X 2 BN S EE~—H—o
Population genomics of blue shark Prionace glauca in the Pacific Ocean based on low-

coverage whole genome resequencing and identification of sex-linked markers,
OUWRIERE L - TR 2 - Bt - 55 1Y - Pz ¢ - TREEE] !
VRTHE CHERE, 2 ENTEGHE - B BDR, Y K EERAS 2R
O Musayolshi Ibe!, Shigehiro Kuraku?, Yuki Fujinami®, Akira Kurashima®, Mikihiko Kai*, Kenji
Nohara

! TOKAI University, Department ol Marine Biology, School ol Marine Science and Technology.

2 Molecular Life History Laboratory, National Institute of Genetics.
Laboratory for Phyloinformatics, RIKEN Center for Biosystems Dynamics Rescarch.

3 Fisheries Stock Assessment Center, Fisheries Resources Institute, Japan Fisheries and Education
Agency

2% U F A Prionace glauca (Y RRED R D HIVTIRICTE 05 2 BRI E A
TH D, ARIIENSCHICERIC L o TRESREEEL L > Z LSRR TE D, ¥
BNICH O TS b WA TR ERC0 5, KRR TR, 7/ LUA FF—F &
MR AL T2 2 & T, 2o F VPR LICHET T 2 1S off E xR A b &
bz, ke — A — 2 FE L - LEEEERN R LR L 7.

NVHEDE 8 Higio & JERERYIC HEME & 00 & Au7c 281 (MR OIEAR L Tt L7, 77/
LA FF =& 3T LHFHTH S GrasDi HLEEE R 20 v —7 v 2 (low-
coverage whole genome resequencing; [c'WGS) 2 X Y BRfF L 7z, GrasDi i ¢l 72
2Gh, IcWGS TR+ F VFADQHALEY 2 2 ¥ 4 X0 2 {5 T&5 5 10Gb % Hific 7 — 4
ZHAF L7z, BRS 7 alllic Bk 2y — v omlEcEs b0z Hni,
RADsex software (Feran et al., 2021) = X b 4= 281 fifiik (A= 151 fA{k 2 2 130 fdik) #
W CTHRM -~ — 7 — 23R U, RGBSR E 027 2 A5 — 22y b b 1
Bie — A —Z R F o Nk L 72 & o & HVCFM L 7z,

Wy b = R e G SR O RS X 9 3,070,711 SNPs #31F b7z, Gras-Di 7°
—ZiC X B~ — A — DRSS, A AK|HET A HE~—# —2 Scaffold38 12
LT3 eAHMIHL 2, —H, A ARERNA~Y—A—FiZe LM Eha s o7z, 2
5 Scaffold38 # GO MIEEORY / 47— 212 X 2B MEEMN 4 5 12, HIERO
—HECBIAMNC T 2 AR DAL RIE X vz 23, 2R E U CRTEEMPANIC A 8
BERMETE b o, S, BRENLEEE~ —» —ofxtiEn oo, MFEN
fw—A— 2 BB L ENBEMNT 2 KT Ech s,
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R TR BT DEITIANREAS < ADREAEHBE
Dictary comparison of two sympatric skates (Okamejei aculisping and Q. meerdervooriii) in the East
China Sea

< SRR IS A AT Ll ST (R K EE)
“'Kojiro Hara, Keisuke Furumitsu and Atsuko Yamaguchi
Faculty of Fisheries, Nagasaki University

[EH] ®aw b2 Okamejei acutispina &A%< 71 A 0. meerdervoortii 1%, ¥ TAF}
2L B AN G TN OT X T T, T R CIR TR RS, ]
FBTIL, BIUHARLAL AT, T A Dipturus chinensis 2512 LIVE R

MmO TR Ao TEY, TIZESOMEELTRHIHSTWD, Zodlois, 4 748
¥BWE - TNAE—FC, LG TR E GO L SBSRETEY, 2017 FEI038R
BEENHEE AL o RU AR LD HER @M ARFE (NT) , 2021 4E1214 TUCN Red list (2 LD 2
(VU IZHESHL TS, Limhio T, REVERERDFIL, Ziic£-S3GE et 24
L TND0, MRS S IZR T 2B IS Z L 0BIRK THD. FITHE LD L
— 7T, W MR B L TIT DAL AR B AOEE BT A R ITIT - TR

N, RIER T, TOW, BRIEZOWTHSETHEEGIZ, 2 fiF COTEM B AT 7.

Dbl k] BHEHCRE, 2009 4 4 B ~2023 4 6 A 2h T TS REIC Lo THES s
~ e ORI GRIER 100~200 m) TEEINT-EIT A 331 EELAY v A~ 56
fEfEZ Tz, A AE SR 2T o, BARHL T10%MEA L= i Tl E L
o BEAEMIITRE R TR O L~ UL ETHTL, MEEART L. ZEHE (%) /AR
I B (FD &R %, ] H 2 LT IHBUENT (%E), TFEITE &% (%W), Ranking
Index (RD) &2k b 7o, 7=, %W 235, fEOEMHEE 5 T52 L 1T Shannon-Wiener
diversity Index () %, S4B REE 79494 L L C Trophic Index (TR) & 3K ¥=.

[FER] Ao 2EFMITEIT A 158~448 mm, AX~HALDE 133~355 mm THh
ofr. ZEREEVE FLIEF N EFREITAALTHE 4.53%, 0.361, AX v HALTHE 1.79%,
0317 THhH-7=. TIVHALTIE, %lE, %W, BLO RI W OEE TR TH P
(9%F :85.8, %W :66.8, RI:5731) 23 b <, WV CHAIA (%F:46.2, %W:29.0, RI: 1340) 43
EWVEZ R UTE, Fir, BFREO R TIIm e (%F:73.4, %W :47.0, RI:3450) & FEEED
EhLEL, FAUCHRW T =8 (%F:9.18, %W:7.12, RT:65.4) NE W MEERLTIZ. —F, A%
= A AL EIERE TR (%1 1100, %W :99.2, R1:9920) #H 1 Tk, FOREIoEE
(%F:94.5, %W:83.4, R1:7880) Th-oi=. METRIESNI-ELEHOP TR, £ITH A,
AR HAAREGITEE T~/ I, TR THar vy r7Z4es e hikbal, Ehs
HEERET I TWAEEZ LT, F77, BT HANR, AF ARG IZEH N
(W) (ZHEME S T & 2RO BV o 7283 (PERMANOVA, P>0.05), £V HALTIT
ZERERNTOATTENED S (PERMANOVA, P<0.05), 300 mm TL EL RiZ/ehk, A
LA OGBSI A A RHSIE, b, A AT NESHLE
A R LD A TR ECIERS BT (PERMANOVA, P>0.05), 2 TD 2Rk T
P—E LT 80%LL LD EIEZ ST, Bl LR () L B (TR) I Fh
FTIUHARTIL 1.93, 3.75, AF D ALTE 0.832, 3.52 BHETE S, BLLoFE RN S, =
A7 A A RS AR A LT B2 AR EEA R A Generalist THADIZHL, A
Hr B AT ELZE AR TS Specialist THAZENMALDERY, B THEF 7200
< TERERNCH R Bz B LT, IR ORI RE =R RS AZ LR R HEN,
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REBEOUREEOEREBEFEHEICDOWNT
The origin of the sex chromosomes in elasmobranchs and their dosage
compensation

PERIRE! 2, YA E S, P Al 4, BB A O, A
Taiki Niwa'-2, Yoshinobu Uno®, Mitsutaka Kadota*, Osamu Nishimura?*, Akane Kawaguchi',
Shigehiro Kuraku'*
VEIETT, HEITR R, YRR AP AL, R BDR
"National Institute of Genetics, 2Department of Genetics, SOKENDAL *Graduate school of Arts and
Sciences, University of Tokyo, ‘RIKEN Center for Biosystems Dynamics Research

IhE TIHEMIO % o THRREEE T - EROFSRTE S A, Th ook
A IR 2 20 e ko 28 (2 —vih—=) L WHlETEIZTHNRE,

Mg — v AN RE L CAE R R TH D, EAH, ol
AR ELTEHRESERET O & — v —ov—ig & | lFEe Rl 1 BE
BEZ—vd—rn—BEETCnuinl B EEEh T3, L, 2hooillasils
VTR TEEEHEY O ICN LT, OB YA 2 E Rk WTH, Yok
S BETAMERERE S O, FORIEOMEE THHEENEFE — v F — A — T ZDh K
DWBWTIREAETSLNTWhdot, 20 CHRAIT, FHINOREIHEN HA | Hik
X CHGSRBFIFAIN LT ) 234 ZDUNE A XF R (Chiloseyllium punciatum)
FHOTHR GO 2 ET s 2 e Lz, EiEoSwe v 20 —F (HiF Y —F)
LA CoRARoRE 2 EETE 2 IH-CELEHEL., ROkEZRTELZLLDT )
LRH A, coF ) ARSI LT, MDA L —0 v A L BT N T Y i
g ey — 7 v RT3 FEAEAGDESZ LT XY Rk S oRN 2 HET 2
LML, KEELS Y ROEORTI2I A EBRERTI - ThEB LR TED,
DB CHRENR D - HEREERET R XY RS o oo, T bicEg
kD X — vt —o3—i2iB 3 R, IEOMOEIC 2T h X Bt EET & RFT, X 3
fufd FOEETORE I D W IEE TR To 7. % OffF%, WIEEo X iz A
¥ T AHONEEBATER L, EORESSAE U L AEN Tk, T
B ASAERHOEAHET S L. 2o O X ROEDOIRNIT 286 EAELATISMS & 0T
by, Ryotlfko oeEz LT e EFEoROF (1o M) kb b hwn
A A D SRR AR I A, S ok A i, WAL STHn LD X BOEo D
BN LCGEETRAESMEMTE RS £ 5 K%Y 204 EETRIIE KEH L.,

ARFRLTAZA OHEPERTOBLFRAROLECOWTHAL, ZOMR, &
ekl B0 X RO AP A R o Bl FRRIC Ao T3 2 A HIHL /-, =
DT EHAL EBIREFAD L 5 X Pk AT b 38 nF=HilE o #F 1L,

ARSI IETIE LR S & ARIE S e, ek iR Bl rie ke VI 2 Bin 4 R
Mt blhrotrl b T2 b, WEHATHEE TH LN T WS X 54 1 5 2 oEEF
BoftEic o n T RE 2 S AT 3R E R L - 72,
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IR S 2023 FRRE
Wi (Jpn) @ A 7 2R R DD LR A A1 2 X Lok
fiE (Eng) @ Studies on the bioluminescence mechanisms of lantern sharks Ermoprerus
Feden (Jpn) - OKEF REEC KRB 8 - (0 WPECRSERSER JCR/EYIEDIE R
F#4e#f (Eng) ¢ OGaku Mizuno' Yuichi Oba' (' Graduate School of Bioscience and Biotechnology, Chubu University,
Japan)

EMDORA A A= X L, HARMIC, BE (Lo 7)) 2R (b7 7—4) ChoTHLShIRIEG
(LT L-LRIG) OFICRERET LA LF et LTAEPERA~TH S R e LTHRE N2, £W3
Fix, HED S EHEYTH S EEL EOIENCEHAEYSEN N2, IBE0d A K= X o2 TR
Hollpkicbnitksa s i bab, BAPERSERC L B LTESEhAdoELLNA T,
BRI 2 R R Y FAHORL B THNORTHEY, A7 AFARREPIaf FAROLHE, AvF vy
AR EOGRFE3ERRBNTELEINTWAS Y, L L, YW HAHEET RO T AN =X LR udH VT

AT = 72,
KW%T@‘ﬁ?XFXH@#T$ﬁmWK%%ﬁﬁ%M
BARE o T BRI (L ah 7205

VTPV I, ATAFEA)Y BT, FOFELRAH=A L
DRI E AT e, AR D A 2 7 —Adhhifsy &5y 7
7 — M & R A L TRt ahil 3 2 R L-L RS il
BELY, filkre~ 7574 B (LC-MS)
EHwkEry 7 2 ) vS otk fEe, AL LC- 74925 Etmopterus lucifer DRERIDF:

MS #flVEAsy 727 —ES TSR EZD~TF F

MR- oRl, F I vRe U7 — LTI ofﬁ%%ﬂtﬂﬁTEW#B%W@WﬁETw%E%ﬁOtD

R, eLAA TV TR R — Al b IR CRWLNTWEALY 7Y Yo T

BV YT IYYH »v7r_mmMﬂ#bﬁ}n%MWL*Tﬁ”(Amuﬂmmm)%mmfaﬁyﬂ&ﬂ
7 27—%) P ahi, h2flcsFEOMERGLNEZLpL, B7AFIBR LY F IV VE
HEHETHBH AN AL TR LTS T EARBINA L ¥/ F AN ET 5 R &0 HEBEB I
DHETED S, AMICHFLBNERTLERETH 2 CeIRBRINT VS I 25 5 KRiFFEOHRIE, v/ FA
BREEEIIE LYy 7V v ROBERAA I L L LT w2 EL bR,

HE, ¥y 77y iR 9snMosmics ety 7ol v L0 bhTns 2 s T w254, %
OMCERKPMER I N T Va0 A A4 7w (HREHM) & 2e7 55 (HREEM) oitshh. zhlbldte
EMELL T IV EEHERALGTCVEEFLLNTVES, Lid-T, A7A¥A IR, 2oftkro® i
T, L YT IV ARG BT TRLL T MECHAEA 2L, 2K v T 7Yy 2T TREL Ty
BWEESAFLLILE,

51 R SCHk

"Duchatelet, L., Clacs, J. M., Delroisse, J., Flammang, P., & Mallcfct, J. (2021). Glow on sharks: statc of the art on
bioluminescence research. Oceans (Vol. 2, No. 4, pp. 822-842).

*Mizuno, G., Yano, D., Paitio, J., Endo, H., & Oba, Y, (2021), Ermopterus lantern sharks use coelenterazine as the substrate for
their luciferin-luciferase bioluminescence system. Biochemical and Biophysical Research Communications, 577, 139-145.
Straube, N., Li, C., Claes, J. M., Corrigan, S., & Naylor, G. J. (2015). Molecular phylogeny of Squaliformes and [irst occurrence

ol bioluminescence in sharks. BMC evolutionary biology, 15, 1-10.
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Description of a White shark recorded in the Seto Inland Sea for the first time in 23 years and

the morphology of its claspers

OFATES L - P ? - SRt - RS - AR

(15 FIIMSTL & ok SR, 2 1 7 & o ERT)
OKeisuke OGIMOTO - Hiroaki UCHIDA - Takuya I[JIMA + Toshimune KAWASHIMA -
Teppet KUSHIMOTO

(1: Shimonoseki Marine Science Museum, 2: Nagisa Aquarium)

FFR Y a WA Carcharodon carcharias [ ITHWANCH & T, 22 2EHIZ S n-T 6 0n
FATD 0 THL. T AA—FREEW TR B O D A0S /AR GERR T, A5
T3 % O PEGE O FRIE A S L Cn A, 2021405 A 2 B, LIRS TRFE B A &
Mk o5 7 S LI CRILo M s -0, TOBEE L 07 Z 2~ FEEHR
L, M55, FMERIT R 326.60m, HEFEWH 290-340kg ©, | MEHOWEA ~FIL=A)E
TR RIRINTH 2, BB R, EWICEBLE S 5 4 K ORI b AR L [T & i,
FRHHENE ST 5 REOEE 50 FAORTE Gk E 2 3EARCILT b o) EmE, &
BEECITER, KE» S STV 5. 20 ) bREOTUEIE 1999 F (LMEET) ©H 3
Cin, SROUBITHEIC 23ERD LA, —F, AR b ARE TR S R
WroOBRINTHET & (2021 4, 2023 ) , MEOMEIC B W TARRE ST KM 25T
W Mg A ERERSE D FEE LCRITI 2 C 8RB I NTh 5 2 &b, KROIF NG
R~ DR IETER A b DTl ARV TTREEDY B 5.

FEED 7 F 2 A— MR HERT, 20T ui oG aTfl (apopyle), #i ikl
(hypopyle), j# % #5323 (clasper groove) 283 5. fLihE I 3T E Ic@E b 1 EOIE
H o (spur) BB 5. B S HOME» LM E N, 2035 5BIREZLH L, AXKL
Twihofe, RERIE S 7 25— HEARIKLER | Ch 5 2 & ORERFMAED 7 5 21
—HERICAKIT 2 AL T D), K4 XTI R TRIBE L TH 2 KD
A XWE L R L e A S b RAE L THE B LIS A 7 T Ao — gL
FULAXIFAQRET 2= AZX I FADBOLHUT 20, A X I FATIHEWTII
MFRLIAIC 7 7 R A= D NETBEEIM O LT 53, ANREIC BT L 2 7 2 —~DFES
MR OEED = DHERECELoBHO D It HENS.

¥R DIEAR, S B A 7 & KRR, 7 7 A — & S TR 8L IELE, DNA BREH]

A, PIERAEAIRR 25 L b & ERIRAN I 2 W2 WEE S b, R du iz o b o
7r ORI TETH 5.
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Book review: How to examine fossil shark teeth (second edition)

Hajime Ishihara (W&I Associates)

1. IXL®IT

2024 A5 1 A HPERIAIISTE GEFR: HIFRF) L0 [ A
EAEDULRTTE 2 I (M K7 72 ) —X29) 53|
TSI, 2023 4F: 3 AT TSR ek 72 o7
D, 4 FERETE 2 WS TR TSI, BB I -
ST - 4 1E S « $3R TS B - iR 3 ] » =AM - A D B
{EafFIEECTHD, 2T 102 ~—TT, % Contents
IR [k 2o TS,

52 RO FEZME ()

51RO EZ AYE (B, %k 1)
EN/N

I Y AOWCAZESBZED (HH )
I P ADOWAAEIZEL LD (%)
I HAEROPAD M (FHE )
IV HAEREFAERO Y AO M A (- 145
VAR FR—a R~ DA
ZER

i)

BEDE (%)

2. PAOE AR LIS e

AREDRITORNZ , FAO W LARITER LA AT

YAOBLEHFREK

2024218
BEFGHFRR

S 09

1 FADBALADLEFH 2 i)t
il 1,000 1
" EUX Otodus megalodon(F=7~ A)

(ZOWTHFS D, BREETES 3T LI

SRR I OMTEEBBIELT WD BRI D JH7ebEa Thhh, 434, e, (b, AW, &
HL ZERE, ATE), IR, EWORE, BT OKIGER) | R (FEER) 708 OREMZAMEED, L TIEThbIC
SFEMFLNIN S TS, DED, B BOHMZDMREPR N HF—T —RIZIDREO DTS BRI

WEREZ A%,

99



F1 AR T o7 —X HIED INTEH NG DHBY ARSI TUND)

No. 24 kL E&/mE FATE b=
28 |BEAD > ELL—NLUEBDEREBE— Hlihi— 2022 600M
27 (YA omEEEDL S5~ (No29IseE) YA DEEHREA /N — 2020 (HehR)
26 |HETHR FHOHT D L 5~ 7z SRMETRS 2020 5009
25 | KILRDFOFUE = (528 FRAMLKTL—T 2018 40073
24 |t - THUBEMEBNANE KECZ SR EEE 2017 5009
23 |RORIIROANE ROBNROENE REEZES 2017 400M
2 |F=rhI7-FTRINO" HOGEREEES 2016 500/
21 AR KILIREFABRBROF U= FHRAE L —T 2016 (HehR)
20 |BETRR 74V 7D L HRD T BRBTAY TN —T 2014 1,000
19 |[MTFKBAEDO TUOE—ARMOKERED L b9 F— ISRt E R S 2011 700/
18 | THEMEB(CANE SRR - =8 2 - EREme - BhRE 2008 500F3
17 DI NOBARENROBRDEWN b E-FTRT— |TCHAARKR #HI0ENEREEES 2006 500/
16 | TROEZEYPLEERDLORA WIBREM R S —7 2005 6009
15 |ZEOR —AROEDL LA — [ZENOE] REEES 2004 700M
14 |#hR KLRSHOFOE (No.25122KET) BRAMLK TV —T 2001 €=)
13 |¥hR #EREE LpiEsE - =58 2001 20007
12 |74V 705~ H7F (No.20icEET) FRAERSL—T 2000 (HehR)
11 NNROBEOLH~FA (No.22(2EE]) T ORREZESE 1999 (HehR)
10 | FHOBTOHARA (No.26ICET) ICRAMERRS 1997 (HehR)
9 |VUORIMLAERAEE VORI EREEREEES 1994 1,000/
8  |ERMBHEEE ARBER WA ERMR N —F 1993 1,000/
7 |BftEOL oA BEE - SEMAR - EFHA 1993 1,000/
6 [BRFAZOF5|E =S — - Rk 1992 1,000
5 |KLRBABROFUE BRANMLIK TN —F 1990 €=)
4 | AKLRSFOFOE (FAR141CEKET) FHMAMLK TN —T 1989 (HehR)
3 WriE R AL = IE - EEE—8 1989 (HehR)
2 |WEREE GRL3ICKED =R B - LNEER 1987 €=)
1 |wERE BREC - KX 1985 €=)

ST, OO TEEZ MO DOPMEAREED 7 )V—7 | P AD W LAINFE T D, Y AD M bA
WFEEN I ADRTE T 2L QDD Tl | AR EAITEE = By < ALaifieE o7 v—7"
(TR LARASS  BRAERTIE 2 Tl D B OV CRnCR 2, SRR AL T& T, ZDOY ADH
{EERFFER DA N—=PAELEE LT, [FA7 18I LET7 1 EL QDD IRRH LS (558) &
EILTODEBTITAREIRL T A,

HPFFABITERIT 1947 FHAF RO HMRE A O FHIE 7 H 2 O CRROLSII, 1949 R TR
BFE T (BRI U2 NUARITE 2 e~ T273, 1957 4RI BB LR, ARk L GREEIL T
%, BUEDOZEEUTH 1,500 44 CTdhd, THIERFIF LW BOBEIEHY , B3R 1987 F0bInET
(ZHIP AN R Ty 7 ) —R 28 AT TEAL TS, 1 DI T,

3. REONRE
FZXNET, [V AOELAITHOWTOERAGRZ FL0 , B LD FRbE R -Th . BB IO,
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WLUBL~NLDRIENTE DA AR EEZE LN TELIZD DN R T 7 LU TERL T 7280
(CARED RSN EFEOIND, Y AL P FHENLSRE SRR AR SR 637, ATAARAH, (s B
EELeZEDMRSIVCND, Fo, HEDETIL, 2006 FFICAEYIRO B EREN B3 HFEBAF, 2017
ITHIE AR T Y 7 D) =X TS 58O FHERD SO ABINS FEBL TR IR ~RHITND,

% 1 BV AOWAZENZD, & 1 I ADWAZATELLD | 1 TEOFET A CTIHFIUIEL, FThX 1
~31E, BARD A, AR FERO T AD M A FERI) S oS AU 7 BRI Th D,

5 T AEROY AD M LA, 5 IV B AREHERO Y AD AT AD R LA KB ORFRZ 2L T
BY ACATFADWZ BILDOICL TR TED, HAEMG B 7 TH~2 (& 5 T4FA() Palacozoic DFETIX
HATHA Holocephali, 1E#EEEAM Euchondrocephali, AXARHH Elasmobranchii O #DLADNEITEIL T
Do B TIX, 77T by A8 VAEIV LR, 7T by AR EARRY ZABLOA BIZRZE ST,
717" 7% AH Hexanchiformes DA RIALTND, AR QR (& 5 T04H~6,500 J74H() Mesozoic ZHTA:
(6,500 73 4FAii~BIE) Cenozoic DFETITHAEICHAERT 9 AHED B 0 EAEH L CORT, 20
Holocephali T3 AHDVRSIL, 1IE#E SR Euchondrocephali [ 372<, AfiliHfifi Elasmobranchii CTl3Ak:
ARIFERRYAH, v palky 2 O 2 BIZEDT 2,

ZERZITKT 600 DITHRASREAL FIRTITRI 500) . ZEEGIE B ARDIRE S AT BE92 30k LR
SIVTODERARTND, FEED T o72 2 Faslh L TA-TRY, EHLO BT Tm KT
23, O PRI ZIF /2> TNDEHITH D,

4. FIREE 2 FRDEN
WIS 2 FIZIER 4 FEDOXA LT vy T HRHDITEME 72, Ll ST B A 0458
THY, LLFOMES DD,

BT RSN AD B bA 8 J& 16 FlANBIISHLZ,
ANHATVRBIIA MR ABO Y ) = AESHL, BB DARE ol AN ADELIT Otodus
megalodon £727% (Fb 2/,

JFE )BT LR JEDY ) = WS, BB DR 2T,

SCHRDSKD 90 IBANS A, #5034 600 L7207z,

VAR LI OTF U IS EEIES I, FATHARD 2 T DR IOFRDE LT,
FHROA A Y ADALE ILREEETTOEFSE (FHTHERT~ ) Db DI B b7,

ERIC AR RDIIN-T,

WO LR TZLATHT2M, 8 2 Uo7V —tableoTz, LoL, WA A~ ADH{ A
DITHRRME TI D,

5. FEESVAEZE~DZAS

ZDOIH7LGHRET RO A MH 1,000 I (7T AEED) CTAFTELFIREREVTHD, ST, ftBDH
P IRRAED 43, Rk, L THHO T, N iEAEROYAD LA, IV PAREHARO Y ADE AT
WTaARLTZVY,

HAEROY AOWALA LFEROY ADOWALAIL TEAUTEE /0T CTTHE T 728889, ZD A 2 LK
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3 MROEEHRZHE T LD,

BT ADT V=TI, LD FARRIIIERD 72 S DEE 2 D, BUAERIEDEA . Zhn
IELUAEIMNIBINC L CEEETX Nelson et al. (2016)7 [Fishes of the World, 5th Edition] D ik EARZ S FRL
TW% (LT Nelson 51 E1%), 10 35 ZAT IR RO AT 5D TREEL TODEEMED b Rl i
FPEIRRTZD D THD,

Nelson, J.S., T.C. Grande and M.V.H. Wilson. 2016. Fishes of the world. 5th edition. John Wiley & Sons, Hoboken, New
Jersey. xxvii+707pp.

Z T AFZHD ARSI AD B LATREL Nelson DAIREL THHEN<ODDEN P HHZENHIHALT,
2 FRH M Holocephali =27V ARy A H D FKFLA Nelson © Tl Cochliodontiformes T, A Tl
Cocliodontiformes &L TV %,

Nelson HIFIE#EFAMHH Euchondrocephali 2380 T3, TV XA Ry AH A RNy AH, ~FaRy A

BEAFMOFC IR VHNILTZ A &> TnD, AE TR, 77 T by 2RV AEYIT LA,
IRF NIy ARCRRY AR A7 TFARD 5 HIIARERHE Elasmobranchii (ZE0H 5T, Lol
Nelson ©i % Elasmobranchii Z 8 Euselachii @ Nl L TIY, 1779 AH DI DML TRl END, BARR
v A B Euselachii DEARR YA TR E FALDHESHTND, 77 by A, 7T by 2 BITHK
B T CHAI RS2 INIL T2 T I by A ER D 2 BESIVTD, AT AR IFRRR

FHAD GBS/ VNI L= 2 TR 77 ERO 1 BESI QD BfEfEO R CRTE 5 A, B3R
WILESHIZ Petrodus M’Coy, 1848 13 19 HACHZE MBS FHFEIELL VB THD72735 Nelson SIS
R0,

AR B O P ADBALATEE DU T Nelson HEDFHEAITEARR Y A A& Ry ZHIZRGILD,
EARRY A BIZOWTERTERL 7218 ThD, Nelson HTIE RNy A BIFHHE FHIRAIF A EBIZEDHI

TW5,

6. BRI

FADITIIH LR N, REE I AD B LA DN D — B T DHZEEFTRO DL DD | FDEFH T —KED
72 TNDDNEDNEZ TLED, i, LLTOARENZ EG Y ADEHZITHBI B 720G DS, &
NHDOARIZ IS THA, AR, FEROICAY ADBEIRA TND,

i) | [ - P2 HP . 1984, SRR TR AL, AEHIEROJEES 3. FE37HIRR. 120pp.
FEA-ITAJA RS, VAV CEFAR-HIEFNE, 7). 1981, HAEROAEA. (BRI, 294pp.
FEPAE "« ACHIER. 1974, SHADIESR ALAAEEOHIERDIE 2. T-HES. 232pp.

Long, J.A. 2011. The rise of fishes. The John Hopkins University Press. Baltimore, Maryland. xiv+287pp.
TR BPREE R /PR SRR, 2018, FARFEOMEE, #SCEEAFK. 189pp.

7. AEDEATE
FHDINDDOIME TN, AEOHEARLATL, AEDIA (FAOUEADULETTE 2 ik, FIRIE
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Fe5E) ML, =0 SEDERT-5i40 - G 52 IREL T LA FICA— LT 79 7 AT BHLIAALTZSY,

S A ARFSES: A— /L :chidanken@tokyo.emailne.jp, 7727 A:03-3983-7525, #fffhiiE 1 1,000 F,
BB 11180 . 2 2L ki35 T,

(52£1:2024 -6 H 18 H Received: 18 June 2024)
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Book review: Illustrated History of Teeth
Hajime Ishihara (W&I Associates)

1. IXL®IT
1-1. EFHERR OB

WEAE 9 AIZHAREIEDOAFE IS AL 7 NIARENESIVORT, BHERO T H T HE IR DT
oo O, AAREESHMZS) N SH0(E 2025 4 1 H BATHIER A J I I AAREHIRE COES5RE) o
SHUTUNT, 2021 4F 9 AD5 2024 4 10 A ETO 3 4EHD 4 2250758552 fnZ L L7r o1z, 12 ADIFIZ
FRHAB A SN FAEFD N T, FEE I IR IS i B0 2 Th, s HEIEE DO— AL
AR THIEEIeoT,

Hlustrated Hi

TR [ IR D AT A DAL T = Teeth

AN 2024 4510 A 1 AAT 6,380 FI(BLA) lil 75 N FO A.IL:

BS5 il 244 ~—

QE
ISBN 978-4-254-17190-7 C3045 E%d)l_ﬂ:

T T

Ak
O VY YY-Y.Y.Y.
A caarAAAAAA
P (R A20E) O B— D SRR D SR S
AR B 0Dt ~— o> et

JN€ B> H 7 SRR B ~—FR 270 S IHIE~
F DM DT BB M ~— RS B~
DDA RS HHAET
DO FAHK—IREAD BRI~

O NS Ok WD

1-2. AARHAEYZDOEFE

ARETEFMEL THEDOE L AEE 2 DEHIRE ThHD, Ll 7=oFaR RO ROk 35
DD, FNIFHMEE 2D T DT FHEEMIOM L | &2 DNEIZITE S TOTZDODB IR, F
7o T RTOEE LA BT TRIBIL CQODERTHR ), WAD I D FR DDA MRECO R E BAFRDIE S 2 Hi
BB CUE o7, BHERIRE RO BFTRE A, PP L oA (RHERAHI R 1 SRR | KEERER
DORBEMAEITHELD, HIE IS4, =R, L BARDILA, HIFO RGN A TND (AR
EITAEMTERET) . BRERIXESIC BAD H A7 (A OIERDAZFEA LN XD, Zivbig e T3
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HA =T alFaT AU TR L, IEEIC L CRRZ SR s THEE DLEFT Db D Th D, LT, ik
EC B B FEHREE, A A I ST B~ L TF O T 72030, BRGH RS N IR Ot
(LRI UL A Cind, 23S — 00 F=AT AT SO S IERE, 7 —L
R, F=F L 2L0BIROEFL & RS TND, EFRDT /LY | 1 AT—DHICE# e DO
(RIRICH RELALED DI TND,

1-2. BEEOFHEMW O RS 5ESE
AEZRH T DRI, BHEEW OB I B2 AT AIRE R BB EMI OV TRV,

1 FHEWOEIZ BT 5 ERE

=& EERERT 4 HhERE |AREHRE |HARE
a—~<— Alfred S. Romer BIEEYMDOESE 1933 1981 & 5 3ot
LN — b Edwin H. Colbert EHEmoEl (£) (F) 1969 1978| M EEE
FR—ILZXF v K |Lambert B. Halstead |&HEEI DR 1969 1984 BB H AR B
FLbw v Adolf Portmann BHESY LB RS 1976 1979|E K EE
FIRERAR EMORFEE2024F1/5 2024NTS#

BHEDO N5 71EED &5 ISEL Lo

EOELBFATHEED WA ELTHEEMWIOELIZ OV TRE TV, LdL., O LEITZREIZ DU N T
IRARTNDDIIHRI I DERD I THY . D ZEE VI SRRSO TEREEM IO L 257650 C
AN

2. fiE
2-1. F1E HOEREHEOLIR

% 1 BEIROEN THRIZLL FOINTERSID, FHEWIOFE HIZHY, BHEROBE RO, Lol
FAIZUT IR MESHIC A R OB ARSI VD L, BRI Bl Ik U ) 23R Th D, IRICEEDELIEIE,
BIZVENFETIL, AR Bk D/ MREEME RIS S S E C T CE7 ML SMRZE Sk O ek
RO EIETHY, MESHlal _ERGRla MR > TVD, Bl E LR LA EL TED A3, HIT/MATER
Ui B EHIREERR Ch D,

22, 2 E YR

%1 BEIREOR T3 7 2 AL EL THEIE Y AD e BB 72 | EED U CVD, ZHUEh Ve Heig
AR KB Tl C, O EREEIRTATE TR ~78 Th o, Y AHO #EIXFEICEIfE T 2D Tlde< |
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