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Some biological aspects of sharks caught by floating longlines-1

Species, distribution, species composition and hook rates

7 N b
RHRARFERFWMKEZEH
Toru Taniuchi
Department of Fisheries
Faculty of Agriculture

The University of Tokyo

Abstract:Twenty-nine species of sharks were treated in this study as
sharks caught by floating longlines. Among them seven species were
new to Japan at the time of December 1968. Species compositions of
sharks were shown for two fishing grounds in the southwestern waters of
Japan, the East China Sea and the Okinawa Adjacent Seas, by the quarters

of the years 1955-1956. In the East China Sea, Carcharhinus milberti(=C.

plumbeus) was most abundant in the species composition, Shyrna lewini

was second in importance and Isurus oxyrinchus was ‘third . These three

species made up 80 % of the total catch. 1. oxyrinchus seemed to migra-
te to the fishing ground during the spring and summer. C. falciformisap
peared in the fishng ground during the summer. In the Okinawa AdjacentSe

as, Prionace glauca comprised approximately 50 % of the catch. Alopiaspe

lagicus was most numerous in the autumn making up 60 % of the catch.

Pterolamiops longimanus(=C. longimanus) increased in number during the

warm seasons. A. superciliosus was caught chiefly in the Okinawa

Adjacent Seas. Hook rates of four main species of sharks, P. glauca, P.

longimanus, C. falciformis and I. oxyrinchus are presented for quadrates

of ten degrees squares chifly in the equatorial region.
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1o ADORENSTONS., HICELTZRML, NRBRESTZENER
DEHKFENE LTKRERPA -2 b3V 7hotHloWREER->TVWE, KETHR
finning (AT OEE) REMNCRELEIhALLWI L TH3, BRI BYAK
COMBESHLEY, "y v EHNOFEFELLTRES W WS 0T, B
Bl -7 AL LOKBYBRBCRY A ORBABSESTSNE &0 5 KKEb
HLTWwWs, Ld2L, 77 VvOBBERICEVI BIRHALTIHGE LicHis%:
BonzaREES2. AECHLEFRFCEISA VI BAXMNEL2RZ T B
TH2LENSS. BLHEERBOSEEKERARFTPR2EOLAFTM» 59 £ O il
F—RPEMFNR - BEHORELZEHELTVWE DT, x EHMABERT 3 C
EEMBBL LW,

EEHE, 196 9F K [ERRAECHREINZAEY AFOWMRE| 2¥MHX
tLlLTetni i, BRI 2y 2B TREABSNELES
5., mXDbEicB-oERE, 1 23EEBXKEWNENR (BEXEKEWRELHE
BERI) P1954EDPL5 6 F LI TCHERERETBIKBIFEIhALEHIA
BB AVMFAER (BENOKEK, KE, #) B, h3IEREKEWNERO CIFE
KL=/ BN AUMBERICELATMCRBLARAERERES LEDAERE
M (EENOGER, t, BENEYMOREER, BFOoHLKREEIRE), ThicEE
BEDIFM, R, PAFILYBFEYABKBIFEhATORLBETCOEY
AEERCTh -7, EEDVFMAXETEDRLL 96 SEREDLSLLETL LR
EHHIRERD, HRAFETH1969F1 HOXHBHERPHcEHMEI N 3 X
IR, B TEVOHELRTOh ALK TS, FEE &L ORFEMBIEER
THEFTHIICRWRKAL o, TABKHICIDLDTTWMY I EDLEFZETEL D
BEHRBEBEENTLEL, o2 BALT VALV EEKERERL AT MR
BERFICHLRZCE TV S,

T, 25 FEZEBLTRVWEY, YBREHLA - AR SEWM Lk
HRO—HE2I CRARBEHL»ODEEDTRALILY, 20 LY ADREBMNE
DFERO—BERNEENTH S,

1 BHE

196 0 FRICHRHEHAFRHBICBWTHIEMETREY S (XX ¥ 1) 1, A
MTRACoFAPFLY T/ F 2B O AR PO ET IS AEBBERHNICTD
n, IROFM, B, FARAET, zhicth@EBZ EckBIFshcns, M4
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CAVeYABOAEMPBIELCVWRIETH DD, FLEODF LD KEES
LB tEh b 2. BEHAREBIATTZ AV e T ABOVWL > ORI, L
NecohBitzossMBcEALL OB EE. FIAE. FITH, Y2 TR

(BERAYaHFA) , 70 b AV FARBRERBEMBLLTEASNE., T 7,
AR PAYVF A, "EVREZHAEBASMTS2Y AL LTFHASNATLS
(HH, 1988) . 21— ISEARE (yAPAVH+EABELZIT) THRES
N34 20y X% (1968F12HFT) O¥ZOFEHBRHLL., ol
Mgy THEEhcwie&BhzidLTds. KEL, BETRFRILEED
50T, 20LPEEAVLATVWEEZSTMLTBI ). 3T VRIPECE
| HHEOBELEESMO A Yoy A HERRRLZ 0T, M iESpringer (1951)
MAIZ L f-Pterolaniops® W7 A8, % df%kGarrick (1982) % Compagno (1984,
1988) & 3 7 L O @& IcCarcharhinus® & TTW5. <7 # %C. remotus& [&E
Lids, LEEo¥FHERWFN &C. brachyurus O ¥/ = AL LTWA5. ¥, ¥
STA (BAYaHFA) OF¥ZIEC. plunbeus B—HMBIKBL->TWE, &5,
23 EHAIEC dussunieridBTO N TWS, Bk, BHS (1985) HIEHE
LTWw3kdic, 8BS HHR (1936) PWMELALF S 7 A0 falcifornise
Zioh, TOVIBKRTRE LAHAYEHEOBHLEVWASLLSI., 547 Y
Y ORBENEEEESEESA T, SRBRL ALY, BREHE1HH
DEEhDABZEAA AP A ICHBIC. anboinensiséAEE LS. NEV
C. altimus &# < X b # YC. limbatusid, &KW (1978) H A Y v ¥ IR OHH
ODBBTAPNGT 2 THEESS I VI >BRICEITE, WHEH (1984) M
E#icRfmidTseLlTcwsd, BAEABRBRKE (Y. 1993) I C. altimus
&£C. limbatus® 2 BEBBshcwiuwd, AflehfXMiciLF s TV D
cEd o (HH, 1988) , HAELRETRNETHA ). BRRERFRAMAEH
BicB A "EVOBEEI R A )VOREBRESATVEIRTTSH .

%£1icdh bREHEE Taniuchi (1990) O /o EFIcEBE S BH 2D Y 2 b L&
H~NTH &S, Taniuchi (1990) BAHEMHOY 2 E2EZHT24EHZY A MT v
FLTWEH, AN (1969) TR29BE2HFTWa. HiHKLBETLEREICRS
BN VWH A ELT, Eny F¥F2 v 1o28, FRAFRCBTIRER
YR FT o 7ERTVWBEYAELTRTH, 947 %Y, Ve or, NEV,
ZIVFEFRA, FHRHIEFYSAFRATH 5.



Table 1. Species names of sharks used in this study.

Japan at time of March 1968

Japanese name

Scientific name

hirashumokuzame (hirakase)
shiroshumokuzame (shirokase)

akashumokuzame (akakase)

nezumizame (mouka)
nishinezumizame (mouka)
hohojirozame

aozame (morozame)
bakeao (aomage)

hachiware (dobunezumi)
maonaga (kame)

nitari (ginnezumi)

itachizame
yoshikirizame (mizubuka)
yogore (mobuka)
tsumaguro
mamejiro
taiwanyaji
mabuka
kamasutogari
natsutogari
tsumajiro
horaizame
kurotogari
yajibuka
habire
sumitsukizame
dotabuka

mizuwani(tobitsuki)

umiwani (shirafuka)

*Spyrna mokarran (Ruppell)
S. zyygaena (Linnaeus)
S. lewini(Griffith and Smith)

Lamna ditropis Hubbs and Follett
L. nasus (Bonnaterre)

Carcharodon carcharias (Linnaeus)

Isurus oxyrinchus Rafinesque

*¥[. paucus Gaitart-Manday

Alopias superciliosus (Lowe)

A. vulpinus (Bonnaterre)

A. pelagicus Nnakamura

Galeocerdo cuvieri (Peron and LeSueur)

Prionace glauca (Linnaeus)
Pterolamiops longimanus (Poey)

Carcharhinus melanopterus (Quoy and Gaimard)

C. sp.

*C. amboinensis (Muller et Henle)

%
169

remotus (Dumeril)
limbatus (Muller and Henle)
maculpinnis (Poey)

% %
1919

albimarginatus (Ruppell)
sorrah (Muller and Henle)
falciformis (Muller et Henle)
milberti (Muller and Henle)
altimus (Springer)

menisorrah (Muller and Henle)

D10 I8 10 10 19 10

obscurus (LeSueur)

Odontaspis kamoharai (Matsubara)

0. taurus (Rafinesque)

Remarks: Some of sceintific names are now changed as well as author names.

— 4 —

% shows species new to
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BAEBRBICBI 2 EICAEACBEI M2 Y A HOTELER S - 3BHRK
DVWTRTTCRAREATH S (AW, 1979; Taniuchi, 1990) . L L, AF
MY CKBELCREDLBEAOREBHIILRAKRLTOT, 196 8EFEFTTRE
EVPARZOHEERPAFMEBEVWLTE LW A EAORERH 2R 1 cF L 7-.
4T % Compagno(198A) KA HEBR OV » DS HEBFEHTWSB A, M IEAME
BIEE L, Strasburg (1958) HHBMAFHEOEER Y 2L LTI v+ U % 2,
STV, sRRHYFA, TAFABEONERE L OEETHORBIEL T
WHEECLWT, IR =, Ny 7FRERODVTRE>HSEHLI B h o BE
BREMTH >R I ThHs., MEIC>WTikCompagno (1984) T d 47k ic &
BFHEO2VTWEHDEET, COREPBEAETOEROEALESWRIER L L
TEETHHLHALTVS. ARARORERMB B>k, SO 4
RATEMBEINTLE-/1d, THTODOR L IEZBEEEIERLOT
HEA¥REVREHNBREZGINTEY, PLEBIRESLALdOTHHEMH
BPHREBBEARLELTE-TVWERTTH 5.

3. B#K
REARROAMBEFBHROY * 0BMKREEER AR >VWTEABL &£ 5.
¥, KRECIDY AONHHUEBERSZLVIRED b &ic, XIPHEHIKZE
BIE200mEFERIKB->-T2HL, THhIDEWKEZE Y FilgEH, EVKE
EHABEHE L TRERKTE2ILOTHL. ETRXTREBEEEE 2EC LK
Yo, BEHEHNCHHEE (HTAIL V0N BRERE I LL) 250
HMEBOoTHEIHX CREMAKE LTERLLE., AubohitBHREI~~ToBHRIK
XEBOoT, BHR T B OBHEMEEELERLTVWB LWL, $TMHIC, K2
CHABEHEE Y FBHOY A 2K 2 AR LANEBREZRT. BLARTHA
BHOHNERIELOTEL, 9AL10A2BRIT1IO0OUTOETHSE. —4,
HyrlmiHd2A, 9A, 1003 ARV EERAMch@EREEEL, 1
H, 3A, 6 A, 12ATR1I OB LoHERERYS. K2 okmahs
ER, ByrHBRPIEICLEH1 96 0FERKSVWETRIADEENE» - 12
A B o -
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Fig. 1. Sampling sites of the specimens examined in this study:

O Odontaspis(=Pseudo-
carcharias) kamoharai

® Odontaspis taurus

O Alopias pelagicus
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Fig. 2. Monthly hook rates of sharks for each fishing ground.
Solid line, The East China Sea;dotted line, The Okinawa
Adjacent Seas.

ZRNTREBH CEDOY AN Eh > hER2LPLATAHLS. FTHY 7
BT, —EZ2BLTABE, THY2EI/FADLDILEBBAI0%BERD
B, ROTY P T7AH (BRAYaYRr), 7TAFALIETELLBATVWSE, 0
SET2ED8 0% EHT. TORD, YRYLEIFA LI bAY BHEN
BELERUEEEDTVW, FHINIKABZE, YOT7HRBB4—6 Hickma Ll
ARBBE1IERZOHAREY. THIV2F I/ F A RKBL 240 A BEROD
Wsno2z25y, BE-LBEEBOZSIERT. vyovaes ¥ 2l
IDBEYyIHEBIKEL, Y22/ ¥ 2 HRBEERHSZVIBEROY 2T 3
CEEME-S-TVWS, SERBILDYa /¥ AHOEHIUNBERRIAEES
T& % (Taniuchi, 1974) . 7AVF A BKPSZX DY THBMAKICED 28 &M
M RBB2b00, ErSERIPITRDRL, TAY ADEY g ic FHE®
TAHARTFVBI2H XS, COoOfPBHAABEHECOLRANKTHS. CZikBFRLTYL
BV, HEEHISATHIDHBMBEDLSBL., AERENBEVWEEISHNE T
FAFABBALR YT HBOIIREBH K S HEAT 20 HEKEL. Cox
NRBcEAEHARTRT LI, NIABENZRLTWVWS.

MABIKTR, 3+ VY APERNRER2EDOESZ LD B, Hy FilFiH
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Table 2. Species composition of sharks for two fishing grounds by the quarters
of the years 1955-1956. Upper and lower numerals indicate the number
of the catches and percent of the total.

Number of the catches from Species name Number of the catches from
the East China Sea the Okinawa Adjacent Seas
Jul. Oct. Jan. Apr. sub- Jul. Oct. Jan. Apr. sub-
-Sep. -Dec. -Mar. -Jun. total -Sep. -Dec. -Mar. -Jun. total
17 179 14 84 294 P. glauca 38 218 1404 851 2511
2.1 1.1 0.4 1.4 1.1 42.7 22.9 87.1 50.6 48.4
11 21 217 34 99 P. longimanus 19 19 112 377 521
1.4 0.2 0.8 0.6 0.4 21.3 2.0 4.6 22.4 10.2
177 5789 672 525 7163 C. milberti 2 24 36 5 67
22.5 35.6 18.8 9.0 27.1 2.2 2.5 1.5 0.3 1.3
205 752 50 509 1516 C. falciformis 9 13 116 198 336
26.1 4.6 1.4 8.7 5.1 10.1 1.4 4.7 11.8 6.5
62 294 11 183 550 C. maculpinnis 5 2 7
7.9 1.8 0.3 3.1 21 0.5 0.1 0.1
i 53 87 139 286 C. obscurus 1 19 10 1 31
0.9 0.3 2.4 2.4 1.1 1.1 2.0 0.4 0.1 0.6
40 874 576 150 1640- S. zygaena 1 3 2 6
5.1 5.4 16.1 2.6 6.2 0.1 0.1 0.1 0.1
177 5505 859 3811 10352 S. lewini 1 117 1 19
22.5 33.8 24.1 65.2 39.1 1.1 0.7 0.1 0.4
47 2574 1177 191 3989 1. oxyrinchus 3 61 254 67 385
6.0 15.8 33.0 3.3 15.1 3.4 6.4 10.3 4.0 1.4
30 118 51 138 337 A. pelagicus 13 565 438 93 1109
3.8 0.7 1.4 2.4 1.3 14.6  59.2 17.8 5.6 21.4
2 4 2 3 11 A. superciliosus 2 25 34 61 122
0.3 0.0 0.1 0.1 0.0 2.2 2.6 1.4 3.6 2.3
11 101 44 76 232 the others 1 4 33 26 64
1.4 0.6 1.2 1.3 0.9 1.1 0.4 1.3 1.5 1.2

786 16270 3570 5843 26469 total 89 954 2459 1682 5184




TRODIDP 1 UYBTH20LFRNBETHY, vV FADBAE_RTHE L E
FRTHEREVWZ LD, BHOUIKFTARABLBHEHKOE A2 R TH, P
BELHE., WOWTLVWOMN, =4 VThs., FeKkflcrn@EHoy » AER
D6 0BICELELIDEVWIBVWTHE., BHEKOEHEMAPSTRADP SR
WhH, EDFLHELTVWAE=JVRERCECREBERBICBIEREN TS &
o, ABRBEEZ2S(DTHI 20 BWhEHERLALZEE®HS. —F, =
TVRERTR1IO%ETHEN, 4APSCIAETTCORMI20%ICERT S
DI LEBIc RS YUTERY, AP AEBBELEEET > TV BERE
RE. "FULVREBENELHIRTH B, HyrfHeilhb~3 @RS
, ABBARGFHEROY A TH B LE2WES. APEEHEEH R EDLL T
HkTdsd, I Zv=bREKCAFERBETDS .

4. SEX

B#i, 1967 —1968FbBdsclATMmoy AT —s%2LnEL
bl OERBEBI Lo EEREZ/RZE S (K3) . Taniuchi (1990) TREHEM I
4 v FiE, BXFHE, BAPEL3DOKEO4RE, a v+ )V yFA, adr, 7
v b A YR, TAFAOBMEKERLAD, S THID4FOHNERERL
fo. BERP SO TRIDPBABVEESNBEREZAZ LB -80F5. Lz
AV FETRIVFYUFADEANEDDTES > 2 (Taniuchi, 1990) , &
NIZFEHE3 OEDEOERGRER BT 2BEHcRa v+ VS ABEHAN IS
m@mﬁb,mﬁ15§ﬂﬁ@ﬁﬁﬁﬁfmtbaajv¢aurﬁu@ﬁﬁz
WCEDRMTH B, 8B, A VFETRBEESSI VY FERCRE--TWki
BIAEDPFEIavFVFABEEIhALIILREIBZEWSIETHE., KERF
TREZEEBCBIBRENEHANKEZL, 23 vBILBTIBREEZRII
it b2 0FEA2BMAZ2BEBH COBRERIRIFDBINRE, Cokdiic, BER
BrBRESN LD EEFHNCEBHRIEONEROE/NLEEB-TH, FHiEM®
BREOBREPHBETIEHA W, DB LEHEIL3 0ESSVWOREREGFERL WL
IAHTHB.
SEHREEBECHEINI Y 2O, 5%, BLXUBHKERD K- 7225,
LYEECOAB LW HZH LB THES - s AR EXEM LTS ALEATFRO
BB EDHTREESN TV RDIL, RECEABKEEN N —TE3RD % &
DB TES, ThDBESEITCRAEERE->-LREBREROLI >TH-Ff. CoHIZE
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Stranding of a megamouth shark in Hakata-Bay

188 0D 38 g A BRI 2R
= B @ =
Kouji Takada
Uminonakamichi Marine

Ecological Science Museum
Abstract

A female megamouth shark was discovered in Fukuoka
Prefecture, Japan. The megamouth was stranded on a beach of
Hakata Bay (40°50'N, 130°50'E) and secured by Uminonakamichi
Marine Ecological Science Museum.

This individuval was found by a bird watcher, Mr Kazuhisa
Oue, at about 10 a,m, on Nov, 29, 1994, It was a fine day,
and the «conditions of +the day were as follows: air
temperature 9.5-17.3°C, water temperature 15-18°C, high tide
(150 cm) at 06:24 and low tide (6lcm) at 12:09. The Hakata
Bay is shallow, 3-5 m deep in average and because of an
island situated at the mouth of the bay, the water condition
is not good. As there were some witness reports of a large
shark swimming round in the nearby water from two days before
the discovery, it seems that the megamouth strayed into the
bay and she was trapped by the shallow areas of the bay.

The megamouth was a female of 471 cm in total length,
weighing 790kg. The dorsal part of the body was purplish
black, and the abdomen was white, with many dark blotches of
coin size on lower jaw. Tip of upper jaw and ventral side of
oral cavity were silvery.

As the body was so fresh without cuts or damages and it
was the first female of the megamouth shark, it was decided
to refrigerate the whole body for detailed scientific survey
in near future. A megamouth research team was organized to
work on the present specimen, and the dissection will be made
on Feb. 9, 1995 by the members of the team. The body will be

preserved in the formalin after the dissection, and will be
exhibited at Uminonakamichi Marine Ecological Science Museum
from April 16, 1995,

AHTHRAE. 197 6EIINTATHWOTRRINTLR., HRHTE@EELIFER
XhTEHT. LOLUIFHEO 1 BELBREIRNTHFAOMEEFTLE, &2 208450,
FEETEHEEDOAZY ., BOTIWRBTRREhE L,

ANTH RO BRI ERIZOWTIE. K22 6 5T, LiBEKFOMBREDORE
RHELWAD., SHEERPSNBETOBREIOVWTRELET,
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TAVTA DL BEREORES £ U, SHERIH T 25
Electrophoretic analysis of the sharks

At e (RISERZEE A ER I ZEH)

Graduate School of Marine Science and Engineering, Nagasaki University

Abstract. Inrecentyears, DNA sequence and RFLP analysis were major methods for
analysis of population structure and phylogenetic study. However, isozyme
electrophoretic analysis was necessary to deepen understanding of natural population
structure and phylogenetic study. In this report, I intend to study identification
method of some Etmopterus species and genetic relationship of squaloid sharks by the
isozyme electrophoretic analysis. Additionally, this method for elasmobranchs was

reviewed with some other reports.

M, X b3 FY) TDNADOIRGIRERS . R 2 IR CDNASHE YIRT§ 2 HIRR
BR L 70— A7 )VESIKE) % IV 72 RFLP(Restriction Flagment Length
Polymorphism)ik 7 & % F\V» TEW DO R R (Kido et al. 1994; Meyer and Willson
1990; Palumbi and Baker 1994; Yokobori et al. 1994), $HI#EEDf#HT(Avise et al.1987;
Grewe et al. 1994; Sang et al. 1994; Nedbal and Phlipp 1994) % 17 o 7-ff3e#kis 25Kk 4 72
FRMTHRESN T D, COERICIE, ERCHMmoMEL L kIc, BNL T 58ET
R IZHNES 5 Z & DT E 5 PCR (Polymerase Chain Reaction) ¥ — <)V A 7 5 —
Py HHERLIDNAY YTV ET 2 ) VT I FOAVTERKE T 57200 T, FRICE



ERFIZRETHIEDNTEL L — b~ TV — R EOBEBEFREOFEELZED, K
ERERE o TWHEERDNS,

BERIKENEIZ X B 7 A4 VA A5HTE, IR O LB RPRFLPE X D b LRI 64TH
NTELFETH 575, BENERORBENIENT L ORI K o TIGE A WEE
RBELHY ., BETIIRBROFEIC L AMESERICEZ Y ODOH S, LiL, BHOE
EFEEESBOY TV L THRL ZENTRRTH Y, /-, 7/ 285 TFEdHE
TH-OBREERICDIAHLLTVEV ) EFE S o TW5, REEEDOHTPC,
BAEDEFIR = T 2 A . BRSO I PRFLP L Tl LR EA DO EIETIZ
HELT1 045 < S Wil bEEASE Y (Brown et al. 1982) I 3~ F) 7DNAZFIAY
52 ENZVAS, X ha vy FY) TDNAGREEET A 7z Dintrogression GEZFBA 15l
D 2 0DREEROB CRETOBAIRISL L) OEBNREL, 7/ L85
FALLETA VAL 250 EHHT 256 b %\ (Avise et al. 1984; Garcia and Scott
1994), 72, 74 VI A ADBEHZEROBREFEN O S LI X ADERIED [ E 2
FENER2HTVEZE LR T L) | EHRBARG S 5 FREHEN-FER OFEFBR
HET A6 CREERY 2 EELRLBEIC. ZOERPKREL RN TELHEDH
B) AN LRFRERBBE B, |
Z T, ARG TIEEICHT L CERKBIEIC L 274 VF A A0 T, WD
POFHHEREBA LI ERS,

BRIKE) /XY — V10 X 5 IigEE o Bl

W OPOEFDS, 1L AOREEEIC L ) BEFORRETD R Z>ThroH 51
BEOBEAzOE, TNENOERTY I/ BOBRIPILIGEZ Y, TNOOERITE
RHFBIC L ) ZNZENOMLBEFICERIN TN L% 5 (R4 1990) o L7
Do T, WARZ L OVERIIMLL T b ORESEIT UL, 73V BROBRIZLS
BWOED LR SN2 BRIKENEIL, W OPOBER CIIEFRN21Y — V2R T Z
LB, CORMERNENY -V RRTEREMD) 2 LI2X ) SRS IRE A
LT B IO FIER, SEOBICEERIFH L 72 5 B EE Y ) IS -, 1R
WICE 2 T RRE» D bFELSFEETE 5 ieErH 5 2 £127% % (Larvery and
Shaklee 1989; Martin 1993; Okazaki et al. 1991),



NGAFABICEENDL IV VS, AVI2IT, LI I 7V V70 3IFISE
FEEDSIEE UL TBY . BRI &) 2 OEmI 7 S N7zh’, Yakamawa et al.
(1986) IC X h o b 3T FNEFNERATETHY ., 562 LAY A/ AN D
2 TEROBBEO R & BEOE S OMEE, BLUEZHECRAMOBREZ &L
AETEBZEDTRENTZ. LA L, TS QIO P EITE % /R EAECIRIER 2 Z 0%
DAERC X Y 85 2 WHEET O/ NEAKE LT LS o 7282 E A FE L, FORENIFFE
CHEEEZRIE SRS B, M1, "V TIY2IF, eLyATVIVT, EbIC, FAETD
D . MEREDELLTWA S I AT ADE @G % Rk L L7-LDH (Lactate
Dehydrogenase: FLEEI K HKIER) DESIKE)/ YT — VThhb, ENbLofAEO O LS
RIIIVG, ARVTIVIIT, NTAFADIATERTKE L TH S5, 3HDOLDHD
BEKE Y — VIEHABICRANT A ENTES, 2R LT, B2 DHEFE,L 10
BEDKRY 7V 2 V5, SEEDOHFAF A, 10BEOC LI ATV I TV ITDIBIC. €
NZENLFEFHICBIT AMDH (Malate Dehydrogenase:') IR KEESR) OUKEN)/NY — ¥
RRLTCH DL, COBETIEINTAFAZMO 2P OLRHT 5 LIETELA, FY
TV LI N TV VIRRUT A LI TE P o, TNH 2ODHHEDRE
SRKESY —Vid, RV TIVI VS LI AT IS IFIIOWTIE, RIGOE R,
FEM, BRI B THRE L7z 20 AL LIS LT, b 9 AT RO TE, Bl
G L7300 FOBRICOWTHERR L, FNEROFETE TR L/NY =V &Rl
77 SO ENS . LDHEIETIER 3FAENEND, F-MDHIEH 7 AP XD 2
LR ANEETFICERLTVS EEZON, 2F ), ZO3HIIOWTIR, &
HREERHED L WHAR TS IELRETE 5 EBbNb,

RV IV VS OLDHDEBRKE Y — VA RB &, -100DFNIIHBST 5 1 ANV FE
TR AR Y . 10025 80DFHIT T 5 ADN Y F 2R TEM L 25EE S b5, LDH
F4ODH Ty M X DRSNS 4 BEOEETH 720, AT OEFICIEL S FD
NV RSB B2 EEIFEE NS, M1ICROND 5ANY FOSATOffEZe 45
Y. -100DALBIC 1 AN Y FERTMEMAKE . 80DFIIC 1 A3 F R Effrenen
REEHRE LCHETAETTH D, CORTRHBNTAHI LTI RPN, 80D
i 1 AN Y FaRT A EEER gL 3 AT CHALTBY ., 541 FERTHEE
25100 & 80DFFIC 1 AN Y FART 2 FEOMBEETFOANT 0kl ) Z & 2HEER



L7z F72, BROZ ERHHB0DFTIC 1 ANV FERTREMEKD ., fho 22 138
BEICXBT A2 EATE B,

Fx AR D HEE

X 21278 L7ZMDHOBSIKEN S5 —Vid, AV IV IS Ly h IV 7 VTR
CIKEISY — V%R L, AFGAFABTRREENY — VR LT 2OZLIE, HTAY
A, AV ITDVITVFLe LI N TIVIVFEIN B EENIGEN EERBL TS & F
ZbNbo ZOMIILTHNTWITIE, IREOBENIERBREIETET 5 2 L asisk
% L BbN 5 (Lavery, 1992; Naylor 1989), B 313, AV 7Y 7Y 5, 3uf ¥R, 7+
DIFRA ANFIIF R, BRITP PG, FHI I IR, AFGAFI, anFi, k
VS 727 5DNET3MEESD, HAIZBITACK (Creatine Kinase) 8 X O°G P
(General Proteins) DBSXUKE)/ Y — V2R LTV 5, TNENDOFECH4 22 kB Ny —
YERLTVDH, A TATABO 3FEZFIZCKIZBWTRE kB Sy — v &R LTW
bo Tz, BAIIEIIERBA LA L @B OLDHOKE) N Y — > ThH ), M3 LFEUHUH
TRKBILTH D, CORETHEHATY IHRA, LI I TV VI TREDNUERET %
FoTwa LELNAZMEISBEENS, ZOLDHOKENETIE, ¥V ) AR 2 F)sFH
CIKBI/ NS — 2 %, 5612, GUAFRADEDFAFRA LB LKESY -V E2R L. 20O
FRICHEY REEHA X T L, KBSy —  OMEE L BEHICR D, L OBIET
e~ EBRo D ERBREHEEL T LS ) TR T B (BH 1990)
ARETIE, 1 6 DBRICHE T2 1 TOBETHICETE, V) FAHEHE (kv 7
PoVI, RVIRTVIVI, BFTAFRA, FFII2¥A, PHFYYIFR, uly
AL TUHFRXATYIHR) OBEHEFZRRICOVWTIRE 21T 72, 51k, Th?
NOFEIZ BT 2 W EET OEED S NeiDBRFEHE (Nei 1972,1978) %518 L.
UPGMA (Socal and Michener 1958) 2 X W E L 7= kK TH 5, T T R 12 7
L DM TI5DBRIET B W CHILEETF O BRI b, BIENICH% ) E
EEZONT. T, BROZELRFORILIFAFABTHBL AV IVIIS, vl ¥
ARAFY VI, BGATRE, VIVIBISENE T P 2IHRAE P 79T,
TNTNRE CARRIKE) Y — V2R L, BEMIZOEVWEEZ SN, I/, ATV IF
AL UL FROMBRBIZOVWTIE, S5 AR L BEFERY P L TR LTH
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REEICXVIRRT LI ENTELERBDbNS,

ZORIZ, TAVHA A X BTEEORER, REBRROHEE R TR ST
HERBDLNLY, MOEMETTONTVET A VH AL AEFEL7-EBEED BT
(Ahmad et al. 1977; Jackman and Wake 1994)1%., RSO MRERIFIZIZH T D) [mT W
ZWEBDLND, BlZIE, FORIED L Z A THRRFREN, AEM, BiEIIBWT
WL T T AT AE3TERE, 2000 DFEEFEE MV, N ZIRERE L 125
L&) AR, EEBETFECBWTERE (R A VBETFIFLT 5 EETE)
FEIDRL, TNENOEFEHYMO T 2R EBET 2 HRT LI LIETE P07,
F/2, SRPDHIBREOHEE CTHRTE e LI I 7V 27 V5 DLDHEGTFEIZB VT
b, WUBETHECEEFAZRXNT A LI TE 2P ol WEBFETIE, ZRIIEFEIC
DN LI L TRV O FRE ENTB Y (Smith 1986; Smith and Fujio 1982), fi
WERLFIH L REREOMT R & H2BREOHMEDOB S FERS N HAITIE
TRARCG) T — & RRFLPET % FAT L CTIT ) WENH B L BbN b, F7-, RELEIIWE
BB D BT A VIA BRIOT— 5 & 12 BREEOREHIFEHL <. AT 5 BET
O ZBL T ITRER P LEHMOYRSLEL BbNE,

TA VYL AGMORFRE LT, FOREEIT) BAIERZICHATE 2 BRITHR
FNE—EICKEY Y 7V ERKIC, LAEI A M CTEIBICUETE 3 Lwv) F5R,
RBREHEET HIHE1C D . FILEETHES O B2 5T HRUC X o RIS
FHEE LB TE B(2 0 — 1989,1991) 2 3 ik &, BESMN%T— 2 & LTRWPT
WEBEHITOND, Fio. TAVTA AGHTHER LT H5 ) ABET LITRE 5 EEE
BeFHOI Fa v N 7DNADOIEERS], RFLPT— % %, S 52, EHFN, £BEN
BIFEE Vo 7DD BH DT — 8 EHBRE LT Z eI XY, WEREICE A5k 4 72
BERNCHN L COMREZRD T ENTE, JVRVERICORES LBDNE,
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We should not let the sharks extinguish,

who have survived for 350 million years!!
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Noriko Kowa
Classic Ballet Director

Okayama City
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The Story of Sampling for Sharks
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HRARF R FHOKESR
Atsuko Yamaguchi

Department of fisheries Faculty of Agriculture University of Tokyo

I am a postgraguate student of the University of Tokyo. I am studying
the local variations in morphology and ecology of Mustelus manazo. This is
a story about my experiences in the course of sampling. I have encountered
many unique characteristics of sharks and besides, many unique people.
Such experiences are my enjoyments,and make me more and more eager in my

studies about sharks.
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