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HAEB AT A DXHEMK

Hybridization of the loggerhead turtle, Caretta caretta, and the hawksbill turtle,
Eretmochelys imbricata, from the coast of Ise Bay, Mie prefecture.

mARE""
Kei OKAMOTO

TITARHZBT AT ITANL, THUITA
Caretta caretta, 7 4 7 X J A Chelonia mydas, 7
27 X A Ch. agassizii, % A ~ A Eretmochelys
imbricata, & A7 I J7 A Lepidochelys olivacea, 7
T A IHA Lkempii, &8 7 XTI A
Natator depressus ® T FEHHI H LT %  (Okamoto
and Kamezaki, 2014; Pritchard and Mortimer, 1999) .
7 2 A BN IS TR [ D A HEAE 1A 23 L4
W HEINTEBY, THAUITA x XA~
4 (Frazier, 1988; f&. %, 1983; Karl et al., 1995;
Lara-Ruiz et al., 2006; Vilaga et al., 2012; Witzell and
Schmid, 2003), 7 H U I T A x T4 DI H A
(James et al., 2004; & I 1E 7>, 1996; Karl et al.,
1995), 74 U I H A x XA ~A (Karletal,
1995; Wood et al., 1983), # A ~A x B AU I W
# (Lara-Ruiz et al., 2006; Vilaga et al., 2012), 7
HTIHA x B AT IHA (Vilaga et al., 2012),
THIIHA x Iro7re A3 04 (Karletal.,
1995), 74U IHA x B AT IHA (Maria A.
Marcovaldi, pers. comm.; & IK [E 1, FL15), 7 A
I A x &7 &I A (Colinl. Limpus,
pers. comm.) & X7 OMAGDOELEA THD.
SHITE 2 HRUEORRIZ L~ TT AT I
AXBASA xTHATITAL 3 FEORMEN
XETCWVWALZEH|EINTWVWD (Vilaga et al.,
2012). DX RRBUTBNT, TAH T I T A
LA A <A DRSS L F R T I T AN
S“EHEBOFBERICES LIZoWET 5. 72
B, AREILFEMRE (2013) (T X - THE Iz
%@ﬁﬁ_owfi&b%%mfﬁé

ZAERIE 2009 4F 8 A 27 HIZ=@RHETH
{ZKEHT@ Hi&EWF (34°46°10.5” N, 136°32°31.17
E:X 1) ICTEELTCWDEZAZRAINT
(K 2). sEEREOBIE R L OEHE, EERE
D%, RS 21TV, ASERE X OVEILE NEY
BRI, AMNBIERERORSICONT, HHO
AT — 2RO THBEEL TW b DD, Fo
TV THOMFHIIERICER > TEBY, &

ik

1. 7ADIHALERZATAR "‘Eﬂﬂ%d)%ﬁiﬁ)’ﬁ
(34° 46’ 10.5” N, 136° 32" 31.1” E).

Fig. 1. Stranding location of the hybrid turtle (loggerhead
turtle x hawksbill turtle).

2 =&

BEMARBRICEFLI-TAIIAAL
B4 A B

Fig. 2. The hybrid turtle (loggerhead x hawksbill)
stranded on Shiratsuka Beach.

H% 7 O FRITSEERE 2L Tz (K 3).
B, HEALOLFRTEIF (2012) ([T LZ o7,
INHEWTNEZA~A DR TH DN, £
DEFITERMICHEBGEZHOTEY, JEHA

'BERTAY B - RENPHRR
2EEIREFIERAARKY S HXGHS (M)
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3. FHIIAALZATARMBERDERZE.
BHRENSFEEREELTLEZ EADND.

Fig. 3. Posterior part of the carapace of the hybrid turtle
(loggerhead x hawksbill), showing serrated marginal scutes.

WO EE LT R TSN 4 A4~ A
L X B 72 v (Pritchard and Mortimer, 1999), 7
AT IHANENEE Th o7, FRIEHICE
W, REBEPHE BITEmRTIEN-TEY, ¥
A <A DR A R LTV, iR CHIRE I B
2% L&D PR IIEBFEL, @ 1
BMTHDLZATADENE TR Y, TH U
HADEEZZL T2 (K4)., =6z, FHEH
TEDORENELRD Z ENH6NDNERIL,
XA AITIEWEIETH > 7= (Wyneken, 2001;
X5). ZOLIZTHTIHTALHA~ADF;
2 O FF > TS, B DS EBEU El &
N5 7 EOFEFIZREINDIMNTERED AT
RO DAL o T AEERDEY A X IAEER
H & 603mm, &/ E H & 565mm, i H R
655mm, [EHIE 468mm, i FFIE 600mm T, fi#
BT X B AR O BLEE DORER, KK O T
bol-. Fl-, HLENIZHE, BLblamis
NTHEY, FMRREIFIT>THRNE DD,
U % 1) 77 =%} Portunidae O—F L W o5 7=
HEEAHOBYOINN LM sz (X6,
7). 2k, FHECIERES, MU D — Ok
DVHIBEL COTIENT B SL o 72 4MEI TR <,
HTWDHEETFLRO N7, RSN
it OHEE D IEIIC L B b o L HEE ST,
AREEROHELENIZIZT X U =Fo—Ffin
ZLEENTWER, 9 Lok =FHERRY
IZHRET D & LEREST X U T=HEN N T
AIET D E LR, FEENTIEY Y =
Oratosquilla oratoria <°% )V ¥ Trachysalambria
curvirostris & o 7o FREH°~ 7 2 Conger
myriaster 7 & OFFAZ x5 & LT KR X i

e

4 THAIIHAERATARHBEKRDIEE.

TEHRHBIERAKRE 2RIZEADATNE LN S,
Fig. 4. Head of the hybrid turtle (loggerhead x hawksbill),
showing two lower jaw scutes on each side of the head.

5. FHOIAALZATAREERKDNER.
BICE>THENEL LD, LAZEAXDIOEFE2AT
1DLOITELL TS,

Fig. 5. Entoplastron bone of the hybrid turtle (loggerhead
x hawksbill).

The shape of the entoplastron bone varies among species,
and the bone of this hybrid turtle looks that of the
hawksbill turtle.

6. THVIAALZATARBERDERNEY.
DAVARO—BERONSH NS HESH
5.

Fig. 6. Stomach contents of the hybrid turtle (loggerhead x
hawksbill).

We can see some body parts of the swimming crab, a
species of Portunidae.



1. THADIAAERA4TARBBERDERAEY.
DAVARMO-—BERONSHZHEHVONLS
(EBRINnS.

Fig. 7. Stomach contents of the hybrid turtle (loggerhead x
hawksbill).

Intestine was full of some body parts of the swimming crab
of a species of Portunidae and many eggs of some animal.

IThNnTEY, KMEEOHENN LRI NTZY
XU =D TH DAY I Portunus
trituberculatus °% A 'V > Y X P pelagicus b
ZEI N TS (vl 2008). EHNO Y
ST AHORTIRNPNIRETHD Z L 2BET
e (B zE, B, 2012), AEEDHAN
DHER SNI=NEWIXIEN TR L aliEtE b
EzZbND.

INETHARINFECHBIN TE ML A
DD ERITA FIRILEIT RERIZED, 2012),
TR EIEET (IR, 1983), BHEUREERT (—
EIE0y, 2014), REARE EREH (EEF, 2012),
BEREREARE (BIFIE2, 1999), FEEE R
wERE (B, 2013) OTHTITALLL~
4@&%@%,%%%3@@%?(Mﬁi#
2013), ‘A URE AT (IR IE A, 1996), FEIR
BREAE (KEEH—%, BB o7y IH
A LT AT I A OB, I R R R
CFF - i, 1994), mrnREH (LR,
FME) OT AT IH AL LA~ A DRHEEIRD
BIRH 5. L, 605 3 bshik<e
PEIHEL 72 EOEFEEE R LIZLOTH
n, BECOVWTOREIEETHD. THY
I ATHBEEH B (PR - B, 2002; 1L
FUED, 1993), XA ~A X0 A A M (R,
1984) °A VX o F ¥ 78 (HAIED, 2002)
PEREARAEL TS (EEIED, 2014).
KEEDOWCENHIZVZ ) =R L Aonb
=PRSS N2 &0 b, AMEAETT Y
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SHAOEMIEWEEZ BN, LER-T,
REHNL, T IH AL LA~ A ORMEER
DOHPIZIE, THUITADL ) R HREEHA
THERNND Z 2R TERERDIEAD.
LnLens, Bk LEGETIEZEX LN
5 ET5 E73>5?4"?4’ TITWBREE A L Tz,
DO EFAREFO LS RHEEORMEN T
DRI B ZZ T2 ) Z & RT LA
R, B (2012) 1Z/R SHLTe & 95 778, 468,
BLORAEICEALT, HoREZ2 V7 LAK
RCES L TAEETETNDLHIZEEZRLTY
L. KRHEIZINETITHLMZENTZ AR
Mo Ty X JT A FAOTEE A HEE AR D A e % fig B
5 ECEBELR—MRLERDIEAD.

B[
HEEROTEZ FAo> T2 T Y F =
HRFYINA AT AVRE-RE—27 0 [
Do 50 OEEFRFERK, JRE#RZ RV
2Nz (BR) A A OERRIZEEHR L LS.
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SUMMARY

A hybrid of loggerhead turtle, Caretta caretta, and
the hawksbill turtle, Eretmochelys imbricata, was
found at Shiratsuka Beach (34 ° 46’ 10.5” N, 136 °
32’ 31.1” E) at the coast of Ise Bay, Mie prefecture
on August 27, 2009. The examination of gonads
revealed that the turtle was an immature female, the
straight carapace length 603 mm. This turtle had
morphological characters of a hawksbill turtle
(serrated marginal scutes, imbricated dark brown
coastal scutes, hawksbill-like shaped endoplastron
bone) and a loggerhead turtle (two lower jaw scutes
on the each side of head). The parts of swimming
crabs (Portunidae) were identified in the stomach
and intestine of the turtle.
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Bacterial Flora in Abscess of Captive Loggerhead Turtle Hatchlings

e BRI’ - grmErE - EmEr—-" - ERaE
Isao KAWAZU, Saya WATANABE, Konomi MAEDA, Keiichi UEDA, Hirokazu MIYAHARA

IZCHIT

fAE v A AFHITET 2 RGO M E R
WHEE TR Z W (George, 1997), HricW b shik
HNCIE, AR EORBICL Y, BAEEER
LHETETHZEbHD (BE ,1995). 2006 4F
11 A2S 12 Ao, WEEmRaARO ™
H AT L= DT o I H A Caretta
caretta MHEL L, HIEENCREJEIZIIIRE N PR
STz (1), AT, ZORBOKKA
EYRD T, REEOMEEOREEZIT 72D
THETD.

ML 5

I OBA L 2006 4= 11 Hovs 12 H ORI
AFENIZERE S TE R S L7288 T 6 fEiR GET#
24 REFEILAN) B X O LA 2 #IK, IRE
DGR ST A7 3 KR L OB KD
AT -T2, ZhbOfEMAEE, BoH
i (EEE @ 570mm, /K : 250mm) O /KH# %
2 HAEIL, TNFNOEMICNE L-. &
1% =~ Y 3 Scomber australasicus, Y T A
Thysanoteuthis rhombus 3 X XY U A 71 O —F&
Loligosp. D&% 2 : 1 : 1 OEGTHRA Lz
VFTC, KED 5% & 1 H 20 (1 HHZVIK
HED 10%) FaEF L7z,

Mg m & AR RIE K (A V7 Ao A BRXE
) THEEL, BN L 0 BERTEE (N
U AT 4 VRS ROV TIREZ BRI,
MiRFEEREEH (F VU« VA MiRFERE:# No.2
Yy, MR T EEASH) B L,
30CTHI 18 KEfHIEE B 21T/ o 7. fBEKIZE
WX, BOKBICABREEKRT S EARL, W
IR L [ARED HIE TR EZT R o 7o, FEE%I
R INT-EHEDan=—%, ZNFhmikEsE

KIS L O TCBS ZEXKEGH (MR B HGR T3k
) ICHASEEL, & 512 30°CTH 18 HrfiksEE
EATIR ol 7T AGh (7 = A N— G, HIE
RSt DOfER, 77 ZEMEAEIZ OV
T, BHMERES Y b (78 20E, HAYE
A AV 2 — RS ZEHLRE L.

B En-MEEROHBRRICOVWTIE, &
Bl (1998) (ZHEVY, e S AL 7o Ml O HA B
FEEZ X3 2 B ORIE (HBiR) L LTHE
HL7=.

FERB LUOBE

T AT T ADICIRICE T DT L OE
FEAEO OEN2 I 27 RS, 77 Az
PR O Vibrio alginolyticus, V. parahaemolyticus,
V. vulnificus, V. hollisae, V. fluvialis,
Photobacterium damsela, Aeromonas salmonicida,
Morganella morganii, Proteus vulgaris,
Escherichia coli, Alcaligenes & ¥ X W
Pasteurella J&, = OMIZ27 7 LNGEREEF LW
et S (X 2). FETEERO OERNIC
BT DRSO S oM O BRI, ¥
alginolyticus T 29.6% L bm<, WIZT T L
Bt R (18.5%) TEin-o7oms, 77 LGk
R X AEFEE» DT Ml S do Tz
(X 2).

Orés etal. (2005) X, AXA DB F VT ik
B CHETRS LICRBRDT 1D I T ARD V.
alginolyticus & Staphylococcus J&H i & % < i
SN EERELTWHS. LrLRNRDL,
Staphylococcus J&D X 5 72277 ABGPERIEIZ &
D R BT € BB 5 W TEE Ay D 22
(Jacobson, 2007) . Staphylococcus J& % & &0 7 7
DB PEER B T EEAR BRI 2 7R S 72208, G

! —[RBIEE A MEES BRE (T905-0206 HERETEERALBAIFEA)I 888) E-mail i-kawazu@okichura.jp
IR EREBEA AT S A AWES (T573-0163  AMRRIMEATHERTTET 5-17-18-302)
3 B S KR (T905-0206 HHEIRETEERAIRETEA)Il 424)
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1 7HADIAAWEHAEOOERNEREIZH
REN-BENEE. A:RIANSOORNDEER,

B:AEMNSDOAENNEE, C: RENDEE, AKX :
=5

Fig. 1 Photographs of the abscesses in the oral cavity
and dermis of loggerhead turtle hatchlings.

Photographs A and B show front and lateral views of
the oral cavity, respectively, while C shows a lateral
view of the dermis. Arrows point to the abscess.of a
species of Portunidae and many eggs of some animal.

MUZ X VS 5 L B FEORKFE &b Z &
NHHNTWD (GFK, 1989). SEIOFHEIZE
W, 7T LEMEERE S ATFEIR O O ERN B
AL ENR S T-DIZH LT, T{EED

HPEN B M Sz & D iR (K 2),
77 LIGPEEKEE S FE 2T HEGE L7 SRR T =
5. ZOZ EiE, Orésetal. (2005) (& X DL
BAE LT 1D T A0S Staphylococcus J&ED
Z<tmHasniREeEFE LRV, — 5T,
Glazebrook and Campbell (1990b) 1%, A — A k
FZIVTTEF LT AT IH A Chelonia mydas
DOHNENS V. alginolyticus % 2% < fRH LT\
%. F 72, Glazebrook etal. (1993) %, %h{&Hj
DT AT IHALTHTIHADOBBFMEOONA
&K M B, Valginolyticus, Aeromonas hydrophia,
B £ O Flavobacterium sp. % # 0 i UM L 72
ZEERE LTS, L EDEITISE ORI,
V. alginolyticus 73 2 < i & dv7z & 9 i
RE—HLTWD (M2). bz Ehnb, ¥
alginolyticus 1 INEIG AT 2 1 BERTH 5 7]
BEMER R E N D.

AAHEIR D B2 JE OIS 1% 9 B S 4, 7
T WM E O V. alginolyticus, V. parahaemolyticus,
V. fluvialis, A. salmonicida, A. hydrophia,
Escherichia coli ¥ X O Pasteurella J&73 g1 S
7. ZOMBLEIE DERNE RIS V
alginolyticus T b -72 (33.3%) (X 3).
George (1997) 1%, V alginolyticus % fflH 7
T AFAD P RGREAIE DTN EH D —> & LTHY
TWb. TAHATIHADORBERBL LTI,
Fusarium solani 1= X % B EYYIENF 40TV
% 73 (Cabanes etal., 1997), Z OJEIRIL, KfE
TORBEIIHOMNI®R 22 (K1), 7z,
Glazebrook and Campbell (1990a) %, 7 4 7
HARLH A~ A Eretomochelys imbricata D855
MWRRER D V. alginolyticus 73% < Wi & iz
TEERELTWS. UMb D, RED
MG HBERDE &N T2V
alginolyticus DEYIZ L > THIZE Z Sz
REPEDN R SIS,

i B WK D> X, V. alginolyticus, V. hollisae
¥ KON Photobacterium damsela 3 S vz, V.
alginolyticus 1%, WEAKHIZHAET D 4FHEME DR
WTHDHIERMBATND (EH-HI,2002).
% 72, V. alginolyticus 1 X ADOT T30 I T A
(Orés et al., 2005), 7 A4 7 2 H A (Glazebrook
and Campbell, 1990b; Santoro et al., 2006), 74 "
# A Dermochelys coriacea (Orés et al., 2005) @
BRI ZI SN Z LD, THTUS
HADAPENRLERICHEFEEL TWHETH D
FREMEN EWV. & BT, V alginolyticus 1315
BHOBIHAIZB VW TERREEL 2O TR
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HEnf-CEERT.

Fig. 2 Appearance rate of bacteria isolated from the oral cavity of loggerhead turtle hatchlings. The
appearance rate was calculated as the ratio of the number of each bacterial species to the total number of
bacterial species (n = 27). White and black bars indicate living and dead turtles, respectively.
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Aevamonas salmonicida
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Vibrio fluvialis _
—
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HRE

Appearance rate (%)

3 THIIAAMEHERDKRE IR SNERENSRE SN -HEOHEEX. ThZThOMED
HIREERHEREER (n=9) IIXT2EETHS.

Fig. 3 Appearance rate of bacteria isolated from the dermis of loggerhead turtle hatchlings. The appearance
rate was calculated as the ratio of the number of each bacterial species to the total number of bacterial species
(n=9).
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AET, KEOBRZLVERRITEGEF
STZENMONTIEY ORI - B5H 1989 ),
I T AFITBOWTHEERD Z ERHE ST
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1990b; Glazebrook et al. 2003). LLED Z i,
T APAESE T, o OEREIC &

DRPENDMET L, WET D V. alginolyticus 7
—IRFRYICHEGE L, RAPERNSOERR IR R S
NnNi-EHEE SN,

AFETIL V. alginolyticus 12 K-> T APENR L
JEIZBENER SN D Z RNz, 1R L
L CIL, V alginolyticus DREZMEN @\ 17
A7 z=a—VBLOT NIV A7 U RbiA
WEOEE CIiHIEN, 1983), IREHOYIRR
RWEFEEIH ATONEONEE LN EBZZD
nn. ZoZ &, MEEEOARL LT, EHN
DRI CIERA T 2 IREEIR DOTERIC %&40
ZENHRETE S, L L, WEREIC

DRGYETIE, EOR T A &k Lt%
NEHEDLRETHA . BIZIE, DmEMHER R
UG L7z I 0 AL, RESORTIZE
DT T AEMEMEO 2 RIEEE & T
(Raidal et al., 1998) . & 7=, Cabanes et al.(1997) I,
T H I H AD Fusarium solani 2 X5 HFIRE

Mmﬁ@glm S& LT, MEFEDR ML

LR DRESIORTOREEMEEZ R LTV
5.%%K,E&iVE%ﬁ%&E®E&iV
BLOI AT NVEOREITRE KT %25 =
3 GRJINL,2004). LLbEoZ 0%, BRI
JEZ G EE 23 HK & e b aREMEN AR S D
B, UITAHZEBWTIEREALNIESNT
Wi, L7z T, ENEm LT 5720
®ﬁEﬁﬁr%F%ﬁ%@@ﬁi THTIH
A DIALIIRIZ I 1T 5 BEWIEF Ao m Lok
SNOZENHIFTE S,

R

T YRR MR ST A TS 995 B A 1 R A 2 Bl oD T 3k P
FCICITHE R A HANT I BT 2 ZHE 5 0 B
LEFES. F2, TH7IH A0 SNED
B TN R A REZE S
B O Y I H ARG AZ v 7 ORI HE H
L EiFEd.
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Summary
Bacterial infections of the dermis are common in

captive sea turtles, causing early death of juvenile
loggerhead turtles. We investigated the bacterial
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flora of abscesses formed in the dermis and the oral
cavity of loggerhead turtle hatchlings. Samples were
collected from abscesses formed in the oral cavity of
6 dead and 2 living turtles and from those formed in
the dermis of 3 living turtles, and samples of seca
water were collected from the captivity area. The
appearance rate was calculated as the ratio of the
number of each bacterial species to the total number
of bacterial species. The appearance rates of Vibrio
alginolyticus from the abscesses in the oral cavity
and dermis were 29.6% (27 bacterial species) and
33.3% (9 bacterial species), respectively, which were
the highest among all the samples tested. Bacterial
flora isolated from sea water included V.
alginolyticus, V. hollisae, and Photobacterium
damselae. We suggest that V. alginolyticus, which is
indigenous to the body surface of turtles, may be one
of cause for inducing abscess formation in the oral
cavity and dermis of loggerhead turtle hatchlings.
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Electroejaculation of Hawksbill Turtles:
Assessment of Muscle Damage Caused by Electrostimulation

e B - giEgE - En 827
Isao KAWAZU, Konomi MAEDA,Yutaka SAWAMUKAI

X CIT

N TEREHAIE, M fEHE S5 BB
DIRBERFEEDAEFERM & L TREL (Foote,
2002), FEORELLERMMFAZ AL LT
HENMESCKREE CITEE 2N TH D, £ D
PCHRBREREUEL, AILREBETICHI-ED
LR INEETH Y, DOBIEA Y R I (6
21T, BRSO -0 AW m i) 215 %
DIZHD THE R BT % (Foote, 2002) .
U X B AFHOREBRBUZ S\ T, TAYIH
A Chelonia mydas (Platz et al., 1978; 1980; Wood
etal, 1982), & A7 I 5 A Lepidochelys olivacea
(Tanasanti etal., 2009) }5 X O ¥ A4 ~ A
Eretmochelys imbricata (Kawazu et al., 2014; ]
1E7)> ,2015; Tanasanti et al., 2009) 2B\ T, &
IFTTITHII L TWD. FRIT, A4 ~A Tl
ERANRIEIC L D BREIR AR T, <0k

TEREF 245 2 72 3 0 i 1E B B B <o B% B I8 14 0
fAE HiER ERRESINTEY (TEIED)
2015; Kawazu et al., 2014), = O ffiidlE» A ~
4@@%%&@&%%%@&Lf%%%éhf

% (Kawazu, 2015) . % 7=, Kawazu et al. (2014) 1
Z ORSIEEREEAN ORI S, S E %@&4
VAR TINEE A CTEIFME LRIV LA
HELTWD., Dbk X iz, BEREEBUIAN T
ORI EET D026, MY I N
AYHDOVERRNE 28 L, 2R FET B
BIIREEZ T 5 2 &R0, K+ DA EAA
ROEHEREICHEBT 22 LB WFTE S
(Kawazu, 2015).

B A <A ORI IE, RHEERN O W
JRAGEZEFLEE S RB X ORE OO E) J&8:0
IZEANR Z i3 QEEIE > |, 2015; Kawazu et
al., 2014). BERFCIE, Wk ENACET 5

| —peBtEE A @2 S BBHE (T905-0206
! BRRELER

R EEEERAERETEA) 1| 888) E-mail: i-kawazu@okichura.jp

10



SHMH=2—R L% — (102), 2015

ENBZ I, (K1), TR
SRJE D fif A D3 EE SRS & - TUHE L 7= G 2R
ThbHEEZ BN TWS (Kawazu et al., 2014) .
— XM, ZO L) RERMIEE < bR
VBRI 72 BRFONMENAEZ Y, HiEEEL &

e Z 9 (Cramerietal., 2007). L7228 > T, ¥4
B 2 5k U 7= EIR T, BRI L - T

HIEENFEE SN TWAAREENDH D, &
Net=21) 7452 L0F, BiREERT 5
KOK A= % B LT PR %2 &9 D B
ICEBERER E 22 DD, FEMIT 00> TZen

BERRMIC K HBREMEFEDS 1 7 A &
BROEE (L #EEEF, T 8FF)
Movement of hawksbill turtle rear flippers during
semen collection by electro-ejaculation. Upper and
lower photographs are rear flippers during the off and
on cycle of electric stimulus.

= 1

— 5T, VLT FLrRARFF—F (CPK)
OFLWE Nk B S (LDH) 13X, /A O ILHE DS
DOEZXNFX—RFIEH G T 2R T, L, &
i, IR EOmAICE L oA L, TEhREE

[ZRWTE, A 72 EORRELIMEIZ LD,
INHOMHPREN EFT 252 ERHmBAT
% (Campbell, 2006). 7 I H AT b [FARIZ,
2 A <A (Caliendo etal.,2010), 747 I I A
(Aguirre et al., 1995; Snoddy et al., 2009; Whiting
etal,2007), 7 4 v I H A Caretta caretta
(Casal et al., 2009; Deem et al., 2009), 7 > 7' k&
A v X J A Lepidochelys kempi (Snoddy et al.,

2009) B L WA ¥ H A Dermochelys coriacea
(Deem et al., 2006) (2B W T, FELHHEGIC
PV > CPK <° LDH 08 EH3 5 Z &
NDWMEINTWD., LER-ST, ZbDMiE
EAVTELE, & A ~ A OREIRERIURE O B S

WL DHBEGEORELZETE 2N H
5.
AT, EEA~ORE LB L 7RI

HEirom Loz, FRIGEIH% O IR+ o CPK
B L O LDH BEL#H+2T=%) 7L, EX
T D X A~ A ~DFBIZ OV TR L 7=,

FE IR

2%8E1Hﬁ62m9$3ﬂwﬁ T, VB
SRS AR TCHE R OREY A~ A 2 80 (HH
E% ot OMAHE : 79.5cm 3 L O 54.5 kg; 83.0 cm
BELOT71.0ke) ZXIGUZ, BXRENIEIC L D8
B E 1~ 2 » AR TI{T>7- (Kawazu et
al., 2014). ZOREX A ~A 2 FHDR B R IER
B FHiEOZEMIC DWW T, Kawazuetal.
(2014) IZERBRENTWHDT, = Z TIHHER
Rt 5. MEAENSHENTZS A~ A1
4 fEoEmFEHEHZ A Y& ETIERK Ltiﬁr
HOREBIRE SN, BRETEREN Ltﬁ
VED EMR Z PRI 2 DR A L, IR AT
ﬁ%‘_%%@ﬁ%ﬁot A i3vﬁ%
19.5V O TEL &Y, wE 5 B, HEEE 5
ORI AR LITo 72 (BRKT 1 ). iR
B ICIE, EHRNICH A ~ A ZEE KRR
L, @EFEREOHREIT-oT-. N=R Z135ME
EAELDZ 7L, BInMBETO—ITE), &
H OFREERF OFBEIRILES X OB B o EiEIC I3 4
SHEENRB LN hoT2. ZD b0 1 I,
2011 4, 2012 FEEB LTV 2013 2, HipbMEs
D AR OKAENE kL TV 5
(Kawazu et al., 2015) .
M CPK 35 & OY LDH 2 5 &

Fhifi L 72 R D 9 6, 13 DWW T,
BRI O ER], BRHBIOBRENDS 3~ 7
AEbE RKCTRIREINS 59 B¢ £ ) T



BiAZiT-> 7. Tmm, 20 7 — OiEHE (5
JLEAR) L 10mL OV Y (TIERR)
AW, SHERIR? S 1M 1mL Z#EL, -~
NRYVANODF a2a—T (77 40508 |2
R L7z, 6,000 rpm, 5 4y M O Loy Bl LV
mAEZ A L, SRR (81
FA 5 7000V, 77 4 L AR 2T
MEF o> CPK 38 KL O8N LDH J2 5 2 & L 7=

T EAT

FEAT U, FEERER I 5 0 (BRIUERT ; n=13),
1 (n=13), 2=7(n=11), 813 (n=7), 14-19 (n
=13), 20-25(n=38), 26-31 (n=11), 32-37 (n=
6) BELV38-359(n=6) HZEDO L HI2r7 7 Ak L
7o, Ed CPK IREZ#BOFEMREITIZZ 7
AH e F ) ARREZ W, BREUERT (0 B) &
THhZEND 7 T A0 CPK BEICBITHHEEZE
BB, ~ Ay h=—BEZ A= —

=1
IERD, 1,

13, 11, 7, 13, 8, 11, 6, 6 4> TILTHS.
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J7, MmAEH LDH REEEOF B ZREITIE,
— JCBLE S BT 2 IV CEREELRT (0 A) &,
F-ENENDYZ T AD LDH BEICBTHHE
EAREICE, ZEARRELMHERLE.

s CPK 45 K OF LDH =25k

AT TIE, MmAEH CPK I NAE R EH)
L (77 ABN - 74U ARE, P<0.05),
BR»rD 1 BHE (vodhA v h=—WRE, P<
0.01) BLW2-7 B (wrhA v b=—R7TE,
P<0.05) THEICER L (F 1). 8 H&ELL
BBk, BREERTE 2THI T A LD EE
BRO SN0l (B4 vy F=—R7TE,
P>0.05;3% 1). —J7, M4+ LDH EE TI3,
FEREREUE AT (0 H) S s 7 AL ORICH
BN, (CEKRtBRE, P>0.05), AER
EEHRO LN o7 (— ol BT
P>0.05; 3% 2).

BRABEICL DHBREMBROMBEFY LT FoFF—EREOEL. HEFERMND 0 (R
2-7, 8-13, 14-19, 20-25, 26-31, 32-37, 38-59 H#&EODY L TILHIEL FhZTh 13,

Table 1. Changes in plasma creatine phosphokinase concentration after semen collection by
electroejaculation. The number of data points included for each day from top to bottom is 13, 13, 11, 7, 13,

8, 11, 6, and 6.
e MR 7L 7 T AR AR F— PR (U/L)
Eﬂgﬁ?&? ET))@ Plasma creatine phosphokinase concentration (U/L)
Day aft.er semen - T h st 25-75% ig
collection (day) ZIE/I?;n - SD. Median Int(ﬁ;iiﬁlfnge Range
0 2033 1695 1430 789-2969 234-5495
1 %% 4746 1840 5056 3276-5975 1355-7391
2-7 % 3905 2075 3763 3028-4842 746-8344
8-13 2795 2038 2632 1711-3239 3866650
14-19 2901 2211 2212 1323-4684 373-6566
20-25 3390 2379 3336 1412-5256 405-6639
26-31 2601 2177 1864 10354342 254-6028
32-37 2734 1910 2304 1294-3840 781-5708
38-59 1224 1084 753.5 436-2085 298-2682

*OHEDHEEA (P<0.05 v Ry =—DUKRE)
Significant differences between 0 and other days after semen collection (P < 0.05, Mann-Whitney U test ).

*=* OHEDOHFRBZEAR (P<0.01)

Significant differences between 0 and other days after semen collection (P < 0.01, Mann-Whitney U test ).

SD., standard deviation
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13

K2 BRRABEICE HBRENEOMBAIBGKRERREOEL. HERERN S 0(FRIERD),
1, 2-7, 8-13, 14-19, 20-25, 26-31, 32-37, 38-59 A& DYV TILHIE ZThETh 13, 13, 11,

7, 13, 8 11, 6, 69> TILTHS.

Table 2. Changes in plasma lactate dehydrogenase concentration after semen collection by
electroejaculation. The number of data points included for each day from top to bottom is 13, 13, 11, 7, 13,

8, 11, 6, and 6.
. S BR B RBERIE  (U/L)
(ﬁ{‘&‘h‘,ﬁﬁ)%@ Plasma lactate dehydrogenase concentration (U/L)
i A% ()
Day after semen - p— - 25-75% iz
collection (day) e == g4 =
Mean SD. Median 7 1"?5[1' Range
Interquartile range
0 2677 516 2698 2408-2885 1626-3856
1 3085 595 2990 2894-3342 1861-4209
2-7 3309 860 3052 2891-3581 20684846
8-13 3271 924 3118 2607-3439 2551-5140
14-19 3390 879 3316 2986-3772 1808-5101
20-25 3554 1102 3464 31094108 16205448
26-31 2994 852 2900 2344-3853 1485-4022
32-37 3123 635 2969 2609-3617 2502-3974
38-59 2701 479 2691 2300-3003 2171-3376

SD., standard deviation

BRI X B RS O T

D, ERRGEB L OEEHICE L o1 DB
FTHD CPK X LDH 1L, Z 35 DR DO RREE
IZX - CIiERiciit L, £ 724 ME0mEl 72
AR L > Th, ZOREIXIEATHZ &N
WE SN TS (Campbell, 2006). =D Z &1,
7 A AFITBNTH WL DDA THFIE Thife
BENTW5D. il 21E, Snoddy etal. (2009) I,
HECIREINTZTATITALE AT I H A
O MfES CPK B LV LDH iBE o0& F51E, #
I E > TV B BEOIMESHEEGIC LD Z L %
L TWwWah. F 72, Deemetal. (2009) I,
NEICEELER LT U 0 AR HEEIC
X > TCPK BLXUOLDH EfEE <12 & &
HELTWS, R LIORLEX YIS, WikEEE
FEha L7 XA ~A D CPK EBEIXEECEB NS
FEICER LG, Z0 CPK EHICIE
BRI AEE5 U TRErE A B, AL

A U7 RS ER B LY, RIBGEAL T D bR
AEFEARFLIAJE AR RN = A DIMEIT L b v g
DD, BEFRFIZLEONANZ T 2 BED R
7= (K 1;Kawazuetal., 2014). BRI
WE L EEELEYE LTS, Tk
e O EYEIZ SR K E S 4L 5 (Kawazu et al.,
2014). L= »> T, ZOREEENTEEL
FlEEoLizbnEEZLND.

L L2226, ImfEd CPK JREE & 1T 8220,
MAEF LDH EEICOWTITAEBERLEHITRD
Lot (F2). ZOZ LIZHOWTIEHA
DHEGEANOHATE S Liven, —i%
2, CPK O < I, BT DDICx L,
LDH 33 & LTI & Dig# s oAmd 5
(Campbell, 2006) . FFHZEREU% D % A ~ A DfE
FEIRREIIM D CRAFCTH Y, BRI L 0T
72 EONIRIC BN o 7= L 1EE 21T .
UbEDZ Lind, BRBNKIC X D% EE)



B LDH 2 ERT21F EomEE cidvno
ThHA ). BEXHNE»S 8 HELIEO M iE T
CPK JREEDS, FHREREUERTOPEE £ TR T 5
ZEEBELTH (FE, BEREIUZ X 548
EiL, RECH DL LN TE D, D2
EUX, Z A~ A EREERER IR B A A
L7=BRIC, BEOEICIIRICRAENRDO L
inolzZ b FE LW, kD Z &b,
TERATRIEC X DRI # A ~ A KIET
K A= DI R E T, ZORER T A —
2 EBRECEE T EEZ LS.
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Summary

During semen collection in sea turtles, the rear
flippers are observed to curl in response to the
electric stimulus, which is a diagnostic behavior of
electroejaculation. To assess muscle damage caused
by electroejaculation in hawksbill turtle,

concentration of plasma creatine phosphokinase
(CPK) and lactate dehydrogenase (LDH) in two
turtles were determined repeatedly between 0 day
(immediately before semen collection) and 59 days
after semen collection by electrostimulation. One
day after the semen collection, the plasma CPK
concentration significantly increased from the basal
levels (mean: 2033 U/L) to 4746 U/L (mean value),
and then dropped to nearly basal levels after 8 days
(2795 U/L). The plasma LDH concentration did not
vary significantly (2677-3554 U/L). Both the turtles
were healthy, and they did not suffer any traumatic
penis injury from the electric stimulus. We conclude
that muscle damage, demonstrated by curling of the
rear flippers after electrostimulation, is mild, and
that it recovers approximately 8 days after the
electroejaculation.

BEXAEHLUVEAARBIMICHEITEV S

SHADFAIZONT

Use of sea turtles in Amami-Oshima Island and nearby islands

KEFEERER
Kojiro MIZUNO
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Map of regions that are considered to be utilizing sea
turtle.
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Nesting beach of sea turtles in Yoro Island.
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Fujii (2010) and interview result.
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Summary

In Amami-Oshima Island and surrounding islands in
Kagoshima Prefecture (N28 ° 16°, E129 ° 21’ ),
people who live in the islands have cultural
connections with sea turtles. For example, they have
used sea turtles as a food and created stuffing as
fortune symbol. Here, | summarized the use of sea
turtles in this area using literatures and interviewing
the residents of the islands. Utilization of sea turtles
were found mostly in the region facing the open
ocean where sea turtles nest. The residents of the
islands have harvested green turtles and hawksbills
to consume both meat and eggs.

In recent years, the people in the islands have been
stopped harvesting them because of the conservation
of sea turtles. The perspective of sea turtles as food
is decreasing, especially in the younger generations.
From the cultural standpoint, lore on the use of sea
turtle is disappearing. In the future, we may need to
consider the preservation and succession of the food
culture of the islands while considering the trends of
the nesting numbers and the population sizes of sea
turtles in approximate waters.
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