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Report on the landing and nesting of sea turtles at Inakahama beach,
Nagata, Yakushima Island (1976-78)
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S0%RRETHOIIENIDORETH=. 545
(& L EEEEBAVEELVKIBIZ D AN 27z2EE
ZOERERD—DEB b,

2@ LA E FRELEDISHADEIF228E T, EHiE
DIF =TI HADEM4SEETH o= 549% D=
HADE —RIZ EREL=2 &2/ 5. 3EILL E FE
L7=BEHIL 13BE TH DD T29%M3[E LL EF— &
ERIALECEIZGS.

EHEDT=IIAAL, TRIZEDRIMIGEN
DEPB L F0NBELB LN, Ko>TIIHA
DEREILS6EEREICHAS. SEED] .ULB*
EEUNBEHX133BETHAD T, 1BEOWNVEMNET
B LEERHIE2.4E D, THIS ﬁ%lita\/ﬂ
S—XVI3ERREEINT 2O0EELDTIEE
MADIH.

4. & LB OHE

6H23B E TIZIERSITEA L EL, 2688IZ1Z
Oz, ZTOE3BEDS5H2[E| R U3ME EELE
BER (SEE BHIC K >THIB) £ZELBIKE255EE
B3 BMIZEHETHEMEHIE26+25=5188L
5. 6A23H LIREICH ERELIZIIAHAA, 3E
BOENE3 2DIL7HA208EIZ125THAS. £
PRIZ7TH208 LLREIC EREEINL /= HAIL4BED &
THY, 6A23B LR =IC o> TELISHATE



+2-1. EINER.

SHBH=1-ALF—(111), 2023

Eodalllzs 1[E18 fake 2[E18 fake 3[EE ik AEIE| - " HETE
EEES EEAR (B#0 FREHR (H#D FREERRF (B#0 R REAR EIREIK
3[EEDD

S-2 5/20 16 6/5 12 6/17 28 3
5/24

W-2 (L) 4 5/28 16 6/13 14 6/27 30 3

W-8 6/2 13 6/15 15 6/30 28 3

W-12 6/6 16 6/22 16 7/8 32 3

W-14 6/10 13 6/23 15 7/8 28 3

W-18 6/19 17 7/6 12 7/18 29 3

w-21 6/23 13 7/6 12 7/18 25 3
BEENY 2 TOR (FiY) 28.6
2[EEDD

W-3 5/28 18 6/15 18 2

W-15 5/28 17 6/14 17 2

W-16 6/15 13 6/28 13 2

W-17 6/17 14 7/1 14 2

W-27 6/26 13 7/9 13 2

W-29 6/28 18 7/16 18 2

W-33 7/2 13 7/15 13 2

W-39 7/6 11 7/17 11 2

W-40 7/9 13 7/22 13 2
2EENTZETORK (1Y) 14.4
Z D 43 4

S-1 5/19 43 7/1 54
S-3 5/20 43 7/2 11 7/13 33
W-6 6/1 33 - /4
(EER7 L)
7/4

W-17 6/1 30 (2507 L) 13 7/14

W-11 6/4 38 7/12

W-13 6878 28 /5 i 30 3

(EESR7 L) (EE5D)

NIFEE LB GHERTETEROANER DN &
T, WERMNEEFIABLEIIHAOKIES1+5=756
BBLB.

REHICEZBE DT EEE L SEETHY,
BEREONREREICE#RE DT EBMERT >TU\V:
DTSEEEEHEE LAY, TORERERLUEHELS
7=.

5. MY EDMR

A EDORRRIE, T TENANAEE b T
3. RLEEWNGEZL, MHICEHEC EREL,
L0LLBRBEODENECAICEDL, EAEE
RO DEICEB T HENSIEDTHAD. £z, AD

HAWH BOLEE, BT, Szt R o>huiz<
WNE k.

EIZEELTEE127FII220:T, REEORR
o ERERZIEH E L. B9 E 10EREIZH T,
EDOERMETLELTEENEZERL, FEH-. &
R OTFHOBZIZDWTIE, BiRESEICL
7=.

TZINI2RLTHDIERH EDIE>EFYLT-4EEERE
RITHE A o=, FEHEEEECOEATFIZE
MOEIZ EENSMERIEHYFSTHS.

HITEEDREFZEAENDTHNIE, ERERZIIC
—FEDERIAHBIOMNELNEBNEEZTCHAEE
LTHF=.
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20
15 /\ /\\\
0 NS
5
0
E ; 2 ; E 3

0~3.0
~=5.0
~=7.0

T

!

X2-3. UIHAD LRSS ORI .

6. LREmEZI
IHAD ERERZIZONTIEE Y EDOREFZE

FARBIE=HIZT—2EEDH=(K2-4, 1276]) DT,

EEREZIIZAISADIERADINEINETT
H=. LB ERELTERERE19:30TH o7 -=.
F1=, HEECERELTEEEIEFFI3:10TH>
1=

RS20 D — S8 B E DL Ao

F 1 SEF30D MDIRFI0D T TE, BREDEF
BT S IR 30 (2T T EREBEHMNEZ 555
THd. EETDIOE, BRI EESZITT,
B2 ODEEEIBICE EET DIERNHDIEEZ
Z5TH5. HARUVEHBOBDORIRICIEERH
D2ERTRICKECEANBIK. FDWEIZ EET BT
CEIARLF—ENMSESLIEREICARFTHS
LBbNID. Z0, RETFIRR LT DHILL,
EEREIC EETAIAMIEOMAEE B LI
ENRNTONBDONELNARLN.

7. BR(#MEE) CCL (Curved carapace length)
DEIAADEINTHCHE LEORROFAERIZE
HNTNT, DIHADKESVOESIZDOVNTOT—
BUNE T RYBBREE = of=N, FHEHA]
BRARR(FRR) OFAEEZLHOERKRZENT
EhEL=(F2-2).
FIIZTAIZ ERELEEEKITFICOVTHEBERE

R2-2. THIISHADHEBE R (N=17).

No. mER (cm)
INTL— k1 100
B7L— T 97

8 100

11 98

14 102

18 91

26 97

29 94

33 97

35 100

37 98

39 100

40 99

41 95

42 97

43 95

HehL 93

15 97.2

AIELE. BIECIFEZ— LA y—&FEHL, cm
BArclEelz. BROEHHILIIcm~102cmT,
EH5(£97.2cmTdhHof=.

EEUNZKBT hIZHADER/ND T A (£ 80cmF2
ELEInd. REEIL, JUZLOBEKXODERES:
BIEL, TINYAXEBRSMIZLIZLN.

8. B{tA¥
IEIHAFIEIZH K Z 130/ (Skg) BT D INE EE
O. EEEBEBHOFAEETTELAESLI,D
=0, SEIROISEFETRARNTH=.
B2-50 K512, EIREDRTIZF Y /NN—TL—k
()= EBHTHE, AL, FAANK

(=] (=] (=] (=] (=] (=]

o < e < ot < i

=) [=] (=} — — [ N

— [\] [\ [\] [\ [\] [\
l l l l l

2-4. IIHAD LR .

~23:00

o =) o =) o =) =) =
* S A S & S ] S &
™ < S — = N N ™ g
c;] 3' l { l l l l l

AR



SHHH=1-ALF—(111), 2023
TIAF I T () n=5

Lr—k 70 9
60 12

: 40

.\ /96 o /306 K2

UL
6%»\6 %%'\ o %»\6 A ?\»\D«

B2-5. BERIZTIL— EEHRAL. B2-6. SMEB#DEA.

#2-3. AMEBE#(19774).

EBERE#MES  EAAR  BUAR AR EERE#MES ENAR MMeAR BMeA%
FLrol 5/16 7/29 74 7V =27 6/16 8/18 63
2 5/17 7/28 72 28 6/17
3 5/19 8/3 76 29 6/17
4 5/20 30 6/17 8/16 60
7Y —=>1 5/23 31 6/17
2 5/23 32 6/19
3 5/24 33 6/19
4 5/28 8/8 72 34 6/20 8/15 56
5 5/27 35 6/22 8/15 54
6 5/31 8/4 65 36 6/22
7 6/1 8/8 68 37 6/23 8/18 56
8 6/1 38 6/23
10 6/2 8/11 70 39 6/23
11 6/2 8/10 69 41 6/23 8/16 54
12 6/4 8/6 63 42 6/24
13 6/4 8/6 63 43 6/25 8/16 52
14 6/4 44 6/26 8/18 53
15 6/6 45 6/26
16 6/6 8/6 61 46 6/27 8/20 54
17 6/7 8/10 64 47 6/27 8/18 52
18 6/7 8/8 62 48 6/28 8/20 53
19 6/8 49 6/28 8/20 53
20 6/10 50 6/29
21 6/12 51 6/29
22 6/12 52 6/30
23 6/13 8/10 58 9 7/14 8/31 48
24 6/13 40 7/15 9/3 50
25 6/14
26 6/15
HERRE P A% HERREL T LB
58 5 71.8 6H16—-30H 12 55
6H1-15H 9 64.2 A 2 49
ESEN 28 60.5
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Mz EL=BIZNERY T N—TL— &R Y
T5. FTUN—FZBNENDEAFLEONHET
5NDT, TOHETOHBEOLNDEWNSIDITTH
2.

515U —REI88, 284 AT DL TIRE R
Hhbhhof=. ZOHRERIER2-3I2RLT=.

BBV TRIEN>E=DIF77TA (B 198 E
IN) T, EHN4SHE (7B 148 EWN) THo1=. 58
BEOHDOIEHTIELT2A, 6ARIHIN TIX64H,

6 A BN TIES5H, 75 (26) TIX49H &7,

EINENEBVWEDEERIB T DIER M H o=
(H2-6). Thix, BASMNCHEREDRETHAS.
Thbhb, SANSKRRIZTUENERL, FhizfEo
TREOMAPEELLEFEL, BiEIZhANZBEEN
Hgot=hlF TH 5.

S AL, 1DDNRIZIE3ELMNMEDH T,

nix, —EEOIRDO3IHDDO—HNL4DD—THor-.

CRABHE BB £ D OELESX TSR
M.

9, BILERURERZ

SEIE, AMEEBEIVAMERBLZRARD1=0I2
QEDREIZEHEITTE W=, #LT, FD556
DIEDE, RICFT>=EEI2E T TITEL, Bk
Li=THor=. 9<IZ, TBH1EIZDNNT, EDN
BIZHBEDIBL, BlEOKFERANDZIEICL
f=. COMXTBISBIZENLEZEDT, EINEIX
1498 THo7=.

9F2BIZIEEARIELE= (B EIZhi L), 38
(2340, 48IZ7ED A ET42EA L LI=DIH THD
fz. LABRBIZANEZEVIERL, BRFEANE. BE
DEATWENEDPREDHRBLEZED, 3
WoECATREMEZTOELD QBN AL, LA
ATHDIN, BEDEATHNERENEDNES Mo,
BOMEIE, ERISRATBZNIODLITENT
BT TCIE®H =0, BEDMEIZEAT KL
nnH-ot-.

PEREZIE, ERECE D DR DIZ. 9H2H
[FF1R9KFIC, 3BIEFRIFFI0Z, 4BIFXF1£9
REISDICENENRIZIToEEITIE, #EIZT
TW=. EEBROEASEIZCRICTo=EE2EE
BREKEZ RSN ENST=MD, FHEoRFLIRTICH#E
LIl LESLL. 9838 DIE A, F%8KS

SBRLUEEEIZE, O LICEEHLEEDR,

ENELCHWNVHEED, 2B NHETLESEHED
BE, DMBEFTOEN—[MER>TUL=A, Lo
ELTWTEIM M DT IS EIRTFEN, EA
BAENT, TANELUTTERB LA O ZL
T, 500 DF B0 RIZITo=EEI2IE,
AFE MBS H TAHEE>TLV-.

HOFEILIRED, WA RIRETHRBEIN=D
M, BKHDHECATHSD. FHAXRNIEDENL
MENH DN, FEIFSDDEFRTIEMADORIEE
NNy il

BAEEEZIDOFEIXIBIZBE LN, F158
EMNSIEFDRIZE I o1=EE Z 5N -,

MR, BIERZIZDWNTIE, SHBELFAEN
WETHD.

10. BRE
(D) THIZAAE, [FF3EEE LETIEEZD
nan, Thilt EETZENDENDLSTHS.
KEDE(EZR) EWVEINEILBETUAELS
TWBTE, ROBDEBMMNS0MBEETHHE
Mo, TAEREWVEIEOMAEENFALT
WBEEANDERDNS. WNEAEDH TEE
ZORICBWTEIIHAICRHEEFTHERBVTH
A5.
(2) BRIZDOWTE, SEDOHRAEMFDENDT,
HOBARDEIMD T AISHAOBREDRED
EZR(CDONTHLAIEETERL. BIR(RKAXHR
BICDWTHRABEITARNELEES. B R, BigsEd
[CEHHE R, BHERIETIEAR, ER R, ERIEEA
ZONEELVVTHAS. KEIZDVTOIFERE
LWECATIEDHBN, FA— ATOREBETIEART
BETHS.
B) VEHAERE(HE? ) BHIHEIDIZ
DNTIE, MARROS T H LEREERICZ#EE DT
BHIEIZRY, HBANMIFELIMYAFTELNEZMELNA
BN, LEEHHOFAELND, OO DEKE
ABEESIRREALES T - BB EHBRRAD
DRETHY, HIUOMEFEFEL O, ISR
SNTWBESTHITNES, M THYAFTE
A AN
(4) 11e B #uE, HRICSEIN DA, HEEH
It BHOBERE, EEREFEo-EBRAFLT
H35. BEARAKEDE LU KDHF T TIE30°C TS50
HEDBEHREF TS,
(5) BAEEIZODWTIE, SFEIEHERBRTRHREN
TERMNOIEZDIFIKREHKETHS. EINHELBL
KR(ZEART D0 7E, 1000|FRECDOVNTHRNDE
BUWWCE bt

BH, WVEHINEIEAALENEDINEIEYEY, ik
FETBIENTEDHIEIZE DTS, FAIZAALE
DHFFIEBT, STAAORIZVEDINEEL TS
Wz SHIEAREOEINHDID DIH 4D D172
ETHol=1=, AMEBH, SMEEATRBARTH
f=RIREED B B.
(6) BAEDHF, BERFZ, PR TETOBEE
BELELHADALN.



SHBH=1-ALF—(111), 2023

BABKE -WENEITEITHVIHAD ERE-EIRRES(19784)

C-3 3]

1) SEPNOTIIHAN LELEDIESA3HE (I
FEIZIZSA2BEOR) DIETHT=. EAKRTL
=DIE8A 1B THo=A, HIABIIZ8A30BIZT
FTHANEA LR AEIZ KR, BEO
3IHICHE LREL, EIRLE.

2) CREPRMEEINRHEM AL IEREICREL
THI=AER, ERLEZEODEE (ENKRLET D)
(£68% THDT=.

3) THIZAAORREVBRIEOEHFHEIL, 77cm
~108cm& U 63cm~78cmTHo/-. EHO R E
X BIE89cm X 69cm THo7=.

4) FHISHAOBRRIZEBELTHDE, B ERE
LTBREEETEEAEVNEDNEL, KBIDIS
HABRBRDIZ ERELTAERNHDIEN DD
7=.

5 BREX(HE-HIEX100) BRREDEYI
129T, BRIFBERBEYI0DBIEEEVNONEED
£5THD. MALEARE, FhUBBERELE
T E5LLDTHS.

6) Ft=, THIZHADFHAMBIESE) DEY
BEREZFARTHDIE, 127THY, REOEEHRN
DORFIZAIELTWS. sh D ERIE, ME&EH TH
REMNISUTIZIABEHANHEOTHAS.
NET, FHAIBRBRERTERBHNi-.

) FRIVEDFEEDSB2E L £ ERELED
DIE728ETHo1=. 3EILL EMN27EE, 4[ELL_EAY9
88, SEA1EETHoF=.

8) BARIREDHFT, HELERELIELLZT
BOTIBIELI=EE ZDN=EINBIL 747 T THo
f=. 1BEDEIVHIL601E ~ 156/, FE114ETH>
1=. BAERIL77.2%~99.0% D EHEIZHY, F1y
(£92.5% T of=.

1. [ZLHIC
EREEEAEDKHBROKZERDETHD
TWVEAVEJIZHULNT, 19764, 19774128 EfiE
1978FFIZTIHAD EE- EINRREFHELEZD
THET 2.
CNETIZ, EEEEINDOEKRF(19765), LEERE

OREEH (19765~ 19784 ), EEON#(19764F), 1@
R RIE L ERI % (19774 ~19784F), EEDET
% (19774), B BH(1977F) REDRAELEE
BLTEEN, SEIFRREFNRE, BIEXREES
BREIZHBEEEREL:.

19778 EEERBE, EEEHILIEZ T19765
HEMRof=. ¥ EREIZSA3IATI977EKYSA EY,
HTIXSAIBTHREEbLEMN o=, 1976514
N1458 FRELI=T7 A IIH AL, SEFIE~N4TEQ2
B A ERELT=.

2. L EEAEDREARK

KEOWEMNECEBWTSEMNDTIIHAN
LEREELZDFSB3IB (EEREIZIFXSB2BND®R) D
ETHo=. EINMNER T LEDIFSA 1B TH =AY,
BINRIIZ8B30RICT A IIHAEEN LELEZA
EINCLEL, ZBHAD3IBICHEE L, EIIL
7=.

DIHADEINKREERL316BE TH o=, EINEE
#]TIE, 19765 D 41588 (HEEE) YD BN,
19775 D 133BBIZLERBE2{E L LD THoT=.
THIZHAAMESEIZERNCIR>TKDENER
(NHE, 197)3H2D, Z512ETDESEDTIH
ADEMI00EBEHDBRLDIEESLTTHA 0. ©
SEIZIRIDELE, 3EIZIEOREEZEARY,
EKHACL-TEFNLLEDORBIEILARVMERELH
B2OMNELNEL. T, WDOEEICEIZCEINT S
RTELRWNEWSAIREEMESE AN D. =&, =
DEEBYD DT FIfANERLTNIONELN
A AN

TAIIHAZDNTIE, 19764FILIEN14BEA E
ORL, 19774E1&E0, 1978F(FIE 458 (EE
BB DEIAR SN, FRABRABEDLEA
X, PAIIHACESTIEFHAREIN &M
LTEWOTHAID, EREREIE DL, HEETHAD.
LEENOE—YE, 68 TANSTH LA TH
FELRYTHD(H3-1). EBEDNFAFETH6R
~10BIZDTTE—=IDHEZE5HNDT, BABEEL
YOLEL. EINK TE2ER D1y ARE
BhATWEES5THS. £-HETIE, DENLE
ABLYITr BIEERWNGBWAIZRDEDIFERD
&H5.

3. VSHADEEREETDER

DIAAE ERELTHEINT DEIXRSLN. 1978
FICIT ERERAKEENBEREM AL ERICE
KL CHERR, ENLEIOOE & (EIRRE
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I 2)E68% THo1=(FR3-1). EILBEWNTHEIC
BoTCLESEREHIL,

1) BIZAODMEREBEENLSES

2) NIEYD KK

3) BISEONTOBINZETRLTE LR RICE
ETELRMOEEE
BEIZKBDEDONENLSTHS.

LT, INODTENE, ENZIBEESNIZY,
BEOTY, ZUDMTYREIZEY, RN REEF]
FATERNEDICB|ZRIINDIEEN L HHD
FOIZE bt

REEDBHDYIIHAD  EEHEFEINEYK
E=XKI1ZRT.

4, i EEAEROER
FRELTEEYI AR LZIZEEEDT, His

MMEERERT EREEREEFRILT.

F3-1. YSHAD L REEINGEL.

o 1978%
—a— 19774

—a— 1976%

v I A O RS E)

. FWA
30 /A\//:/ o S \/\

o ® g T v o 9 s =& g ¥ &~ = 5 £

SH1E~T7H [g
26~7H2H

(3-1. EREEINEAREKDEE.

FTOMRER, B1BANSFEHB(SH288) FTIEE
BAOH N ERELTE . EEFEERITELEN
288, BB2AMTEE, FEIEMI3EE, F4EA1588E
L TE, 58 B LUESH2088R14 OFEK
NS AL, FI0EABMSR2BDH S ABIKILRE
DL, 13BE (TABE LU ICIEFHEKEIRSN

BB LERE#H EPH FF | BB LEH ERH FF | AR LEH EIFR #F | B LEH EPX =3

5/1 0 0 6/1 7 4 7/1 14 10 8/1 1 1

1/2 0 0 6/2 9 6 7/2 13 10 8/2 0 0

5/3 2 0 MLERE| 6/3 4 2 7/3 5 4 8/3

5/4 2 1 HEI | 6/4 10 7 7/4 8 8 8/4

5/5 0 0 6/5 6 4 7/5 9 5 8/5

5/6 1 0 6/6 7 3 7/6 9 5 8/6

5/7 1 1 6/7 7 7 7/7 7 4 8/7

5/8 1 1 6/8 3 2 7/8 8 5 8/8

5/9 0 0 6/9 3 2 7/9 11 6 8/9

5/10 3 2 6/10 5 5 7/10 14 9 8/10

5/11 0 0 6/11 9 5 7/11 4 1 8/11

5/12 1 1 6/12 11 9 7/12 9 6 8/12

5/13 0 0 6/13 4 4 7/13 20 11 8/13

5/14 3 3 6/14 3 3 7/14 9 7 8/14

5/15 4 3 6/15 2 2 7/15 7 6 8/15

5/16 2 1 6/16 7 4 7/16 4 2 8/16

5/17 1 1 6/17 6 4 7/17 2 1 8/17

5/18 3 3 6/18 8 8 7/18 9 4 8/18

5/19 0 0 6/19 10 7 7/19 4 3 8/19

5/20 3 3 6/20 7 5 7/20 3 3 8/20

5/21 3 2 6/21 =1 =1 &R |7/21 1 1 8/21

5/22 3 1 6/22 4 3 7/22 9 7 8/22

5/23 4 1 6/23 8 5 7/23 2 2 8/23

5/24 2 1 6/24 4 3 7/24 0 0 8/24

5/25 6 3 6/25 7 5 7/25 2 2 8/25

5/26 5 5 6/26 8 5 7/26 2 2 8/26

5/27 4 3 6/27 11 7 7/27 0 0 8/27

5/28 1 1 6/28 10 5 7/28 0 0 &R | 8/28

5/29 3 1 6/29 13 11 7/29 0 0 &E | 8/29

5/30 2 2 6/30 12 6 7/30 2 2 8/30 1 THATIAA

5/31 7 4 7/31 0 0 8/31 1 1 THFTIIAX

Total 67 44 65.7% | Total 206 144 69.9% | Total 187 126 67.4% | Total 3 2 66.7%
Grand

463 316 68.3%

Total




—u— G —e— B LR

¥ ERERE L BT BRSO B

o o

L] N

5A1H~7H

date

£03-2. ¥ EEE RS & L R E A OB,
#R3-2. H_EREEAHE T LA DORF

BEEE bk rEkE =)
May-1~7 2 2 100%
8~14 7 7 100%
15~21 13 13 100%
22~28 15 15 100%
29~Jun.-4 26 15 58%
5~11 28 19 68%
12~18 34 16 47%
19~25 29 15 52%
26~Jul.-2 54 20 37%
3~9 37 16 43%
10~16 42 11 26%
17~23 21 14%
24~30 6 0 0%
31~Aug.-6 1 0 0%
a5t 315 152

o= (H3-2 R UEKR3-2).

HEEEO2ED EEAERKIZT T 2E S,

F5E B (5H298 LK) M DIF, B EEEEOHK
X F-F=HIZHA L. BHBBICIEZFS ARE
KREB EEAEOEISIXFEREELRY, F11E
BIZIEFHSABREROE EIX4D DI F o= £
DTRIZA>THLWNVEMEICHIBLEFHS AE
KIZ, BlOEELREFEFEOYEDR) TR £
ENELEEETHAS. THISHADZLIZE, 6
AXRETIZEDDEINMIZHBETELDEEZDS
ha.

SEOFAETE DEIC EBELE2EEKE, 2@ B
D EEEINER DR TIT2>=blh o= ELVSD
X, MEOHAEISENERIZEBREETHD
CENDMOTWNED, EBIDT HIIHAX33H
BIZ, 203 AAZ428 BIZWENEICEE
FRELTE =D THD. E2BIZVNVEAEIC EfE
LI BEDSBRZE#IND IS HAFSIA HRIZHE EREE
LTE. CORREITRETHIN, & LEHN2LE
BB CRREIONE B THDIET DL, E3FEEHL

5, BERBEFENERONDEIICADHET THO .

SHBH=1-ALF—(111), 2023

®3-3. ERROBZN.

5. T EERAEORRZEL
5.1 KEDEMNZYIZLE

FREELTBEEIZR 2 I2FEHE DT HER RS
ZOEFORR(ERE, K3-3) RUHIE(EH
m8) FEeskL=. ZL THREAIZIT108E A2 1 35
EDOIFTBIENTEZ. ZOSB2EKETAIIH
ATHT-.

THAIIAAOBR R R VBRIBOEHFHIE, 77cm~
108cm & U63cm~78cmThHo>1=. FHDO R K X
FMR(X89cm X 69cm THo7=.

THIZAHAORRIZEBLTHBE, B EREL
WKBBEKREIBEEARENEDNSL, KBDYIH
ANEHIZ EEELTKBMERNHDZEN D M Tz
(3-4).

FRERAKREVNEERRLEFEEEER =T
HATHBEST DL, BEORFHAIC EELTDIIA
AMEERZNERIZMTHAOID. SHIGIXEINH
LBENTWDESNDDT, SHIGHSEREECED
HIIZF)E T 2DIEHEXK HDBNIZREBDAIZR
LD THAIH.

BEZIBIZSEET ODOEDREDKESERAN
THDE, XFID20IENED R RILMMIEETH-
f=5H%, No.21-25F THSED B K (E86cmIZ R Ao
T3, F=, No.46-65F TMD208E(X87-88cmEHi -
T3, BEMNEGSMEMRIEHEE, No.96-100F
TOEDE EE84.8cmIZE>TWNS. THADHNDIE
MMAZEERLTWNDDON, AN EGF-N5.

EARA, BABICERNICEKDEIL, HEE- %iE
SO ORENTHY, EXKADHDHIRIEE A
LR BABICEELTCENT 2DTIEENSS
hH.

52 DEAAMEBEREET D
FHIZTAATBHENBIBIVRONERIZEN
BELTWS. CCTHRER(BER - HIE X 100)
EEZ, TODMERDE, 112~150D[E2H>T,
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R3-3. THIEAAHEDO R R/FERVBERE.

. - _ BRE: &
BLES BR (m) HiE (cm) BE/EEX100 (FExFE)

1 4.1 3.3 124 13.5
2 4.3 3.3 130 14.2
3 4.2 3.3 127 13.9
4 4.2 3.3 127 13.9
5 4.3 3.3 130 14.2
6 4.2 3.2 131 13.4
7 4.2 3.2 131 13.4
8 4.1 3.3 124 13.5
9 4.3 3.4 126 14.6
10 4.2 3.3 127 13.9
11 4.3 3.5 123 15.1
12 4.2 3.3 127 13.9
13 4.2 3.3 127 13.9
14 4.2 3.3 127 13.9
15 4.2 3.4 124 14.3
16 4.2 3.4 124 14.3
17 4.4 3.4 129 15
18 4.3 3.3 130 14.2
19 4.3 3.3 130 14.2
20 4.3 3.5 123 15.1
F19 4.2 3.3 127.2 14.1

R34, TAIEHAHEORR/RBRVRRR,

R _ BRE: ®:
BLES PR (cm) Fi&E (cm) BE/PEX100 (PExFiE)

1 5.0 3.9 128 19.5
2 5.2 4.3 121 22.4
3 5.0 4.1 122 20.5
4 5.1 4.2 121 21.4
5 5.0 4.0 125 20.0
6 5.0 4.2 119 21.0
7 5.1 4.1 124 20.9
8 5.0 4.2 119 21.0
9 4.9 4.2 117 20.6
10 5.1 4.2 121 21.4
11 4.9 3.9 126 19.1
12 5.1 4.1 124 20.9
13 5.0 3.9 128 19.5
14 5.0 3.9 128 19.5
15 49 3.9 126 19.1
16 5.1 4.2 121 21.4
17 4.9 3.9 126 19.1
18 5.0 3.9 128 19.5
19 5.0 4.1 122 20.5
20 5.0 4.8 104 24.0
15 5.0 4.1 123 20.6

THLMZHE = SETFAEHEI308EEL, &
Wz EEEIIL{EENDIBEREHDEFIZLD

THAIL, KVFELWT—2ZUNELT.

1977 B E DT =T HIIHALIEBLES
nNEmof=. InlE, EBSNIFEOBEREIEICTH
ZNEFSRRYTEELI>=HTHAS. BHA
HARREDE=OIZIE, BKIZTHEDHDIZHER
EDRBEMED D IRNGATIZEE T 2 ENDHD.

SEFEALEEBLVEFOEDLREERT, BHH
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WM IEA M\ 2EA MR 3ES M 4EE mE SER . o, HE
EHES BE (F) BB (B) FRA (B) FEE (B) FEE 0 EOEH
= 1 5/4 33 6/6 3
=5 2 5/7 42 6/18 13 7/1 55 5
=5 3 5/8 53 6/30 53 5
5 6 5/12 19 5/31 12 6/12 14 6/26 45 4
5 7 5/14 22 6/5 22 2
5 13 5/17 18 6/4 18 2
=5 15 5/18 18 6/5 14 6/19 12 1/1 44 4
= 17 5/20 43 1/2 12 7/14 55 5
= 18 5/21 16 6/6 17 6/23 11 7/4 44 4
= 19 5/21 35 6/25 6 7/1 41 4
= 21 5/22 15 6/6 28 7/4 43 4
5 24 5/23 20 6/12 15 6/27 11 1/8 46 4
5 25 5/24 24 6/17 24 3
=5 26 5/25 17 6/11 27 7/8 44 4
5 27 5/26 31 6/26 31 3
= 28 5/25 46 7/10 46 4
= 30 5/27 15 6/11 15 6/26 11 /7 41 4
5 31 5/27 16 6/12 15 6/27 12 1/9 43 4
=5 32 5/28 15 6/12 12 6/24 12 1/6 12 1/18 51 5
= 33 5/29 15 6/13 15 6/28 30 3
5 34 5/31 40 7/10 40 3
= 35 6/1 11 6/12 18 6/30 13 7/13 472 4
= 36 6/1 28 6/29 28 3
= 37 6/2 50 7/22 50 4
= 38 6/2 27 6/29 27 3
= 39 6/2 17 6/19 12 7/1 29 3
= 40 6/2 16 6/18 12 6/30 28 3
= 46 6/4 16 6/20 16 2
5 44 6/4 19 6/23 18 7/11 37 3
=5 45 6/5 14 6/19 21 7/10 35 3
= 46 6/5 20 6/25 11 7/6 13 7/19 44 4
= 48 6/4 16 6/20 11 7/1 27 3
= 49 6/7 26 7/3 26 3
= 50 6/6 17 6/23 17 2
5 651 6/6 30 7/6 12 7/18 472 3
5 52 6/7 18 6/25 14 7/9 32 3
= 53 6/7 16 6/23 16 2
=5 54 6/8 17 6/25 12 /7 29 3
= 55 6/10 15 6/25 18 7/13 33 3
= 56 6/10 14 6/24 14 2
5 61 6/12 16 6/28 16 2
5 64 6/12 16 6/28 16 2
= 66 6/13 15 6/28 15 2
= 69 6/14 13 6/27 13 2
= 71 6/19 12 7/1 12 7/13 24 3
= 12 6/14 14 6/28 12 7/10 26 3
5 13 6/18 9 6/27 23 7/20 32 4
=5 14 6/18 24 7/12 24 3
= 11/ 6/19 13 1/2 13 2
= 79 6/19 13 7/2 13 2
= 80 6/20 12 7/2 12 2
= 81 6/19 8 6/27 8 2
5 84 6/20 14 7/4 14 2
= 85 6/20 11 7/1 11 2
= 86 6/20 12 1/2 12 2
= 87 6/21 11 7/2 11 2
= 91 6/23 12 7/5 12 2
= 92 6/27 15 7/12 15 2
= 93 6/29 13 7/12 13 2
= 96 6/29 13 7/12 13 2
= 98 6/30 13 7/13 13 2
= 100 6/30 15 7/15 15 2
in 8 7/1 17 7/18 17 2
I 11 7/1 11 7/12 11 2
I~ 13 /3 10 7/13 10 2
I 22 1/7 11 7/18 11 2
I~ 26 /1 16 7/23 16 2
I 29 7/8 12 7/20 12 2
N=68 g 2.9
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Report on the landing and nesting of sea turtles at Inakahama beach,
Nagata, Yakushima Island (1976)

Summary

1) Two species of sea turtles, loggerhead turtles
( Caretta caretta) and green turtles ( Chelonia
mydas), nested ashore at beach of Nagata, with
the majority of the turtles being loggerhead turtles.

2) The Nesting season lasted from early May to
mid-August, with the peak season occurring from
the end of June to the beginning of July.

3) After coming ashore, sea turtles were observed
to search for sites, dig holes, lay eggs, fill holes,
and cover themselves with sand (camouflage).
Once they start laying eggs, they continue to do so
even if there is a sign of human presence, and
they do not stop to fill in the holes, cover the sand,
they do not return to the sea. The nesting process
takes about two hours.

4) The number of a clutch ranged from 50 to 168
eggs, but the most common number was between
130 and 140. The size of the eggs was about 4 cm
in diameter and weighed about 38 grams. The
green turtle eggs were a size larger.

5) Three hundred and thirty one sea turtles were
confirmed to be nested ashore at Inakahama
beach. The estimated number of nesting turtles
during the nesting season was about 430.

6) Hatching seemed to have started around the

end of July, but the first confirmed hatching was

on August 1. It seemed to take about 4 days for all
the hatchlings to crawl out of their holes.

1. Introduction

Yakushima is a large island belonging to
Kagoshima Prefecture in the southern part of
Japan, and there are three beaches in the Nagata
district located in the northern part of Yakushima.
I surveyed the status of sea turtles landing and
nesting at Inakahama, the largest of the three
beaches, and report the results.

Sea turtles come ashore at night to nest on a
beach. It is said that it is necessary to have a
rocky beach offshore, not just any beach.

Yakushima is a good place in this respect, but
there are few sandy beaches. Nagata, Kurio, and
Isso are known as landing sites for sea turtles, and
there are even cases of turtles landing at
Miyanoura.

There are three large and small beaches in the
Nagata area, with Inakahama beach being the
largest and about 800 meters long. Before the sea
turtles start laying eggs on this beach, Nagata
town residents get the right to sell the eggs laid on
the beach by bidding ( called bidders). The
bidders sold eggs for one or two yen each.

This survey was conducted with the permission
of the bidders, and I was the only researcher.

2. Green and loggerhead turtles

There are seven (or eight) species of sea turtles
known to exist in the world. Three of these
species are known to come to Japanese beaches to
nest. Of the sea turtles that come to Japan to nest,
loggerhead turtles ( Caretta caretta) are found in
southwestern Honshu, Shikoku, Kyushu, and
southward, green turtles ( Chelonia mydas) are
found in the Satsunan and Ogasawara Islands,
and a small number of hawksbill turtles
( Evetmochelys imbricata) are found in the
Yaeyama Islands.

The author first observed green turtles laying
eggs at Inakahama beach on May 25. Since then, |
have confirmed six times that green turtles lay
eggs ashore, and it seems that Yakushima is the
northern limit of the nesting ground every season.
There is a record of green turtles laying eggs on
the Sagara coast in Shizuoka Prefecture
(Mitsukuri 1894, professor at the University of
Tokyo), but this was probably a mistake in the
beginning of the Meiji era, when scientific names
were in confusion, and loggerhead turtles (genus
Caretta) were referred to as Chelonia.

Refer to the figure 1-1 for the difference in body
shape between loggerhead and green turtles. At a
glance, it is easy to tell which turtle is which. You
can also tell which turtle it is by looking at its
footprints and egg-laying sites. Loggerhead turtles
are reddish brown with a large head. They have a
carapace length of 80-110 cm, five pairs of rib



carapaces and five vertebral carapaces, for a total
of 15 carapaces.

Green turtles usually have a larger, rounder,
bluish-green shell than loggerhead turtles. Their
foot fins are also the same color. The number of
carapace plates is fixed at four pairs of rib
carapaces and five vertebral carapaces, for a total
of 13. In addition, perhaps because of their
different lifestyle, turtle barnacles Chelonibia
testudinaria and goose barnacle Lepas anatifera
are rarely found attached to their shells as in
loggerhead turtles. In addition, there were no
examples of algae covering the carapace in green
turtles.

A

(XX

Green turtle

Loggerhead turtle

C: Costal shell 5 pcs.
V: Vertebral shell 5 pcs.

C: Costal shell 4 pcs.
V: Vertebral shell 5 pcs.

FIG.1-1. Schematic diagram of loggerhead turtle and green

3. Nesting behavior of sea turtles

The nestling behavior of sea turtles can be
broadly divided into searching for nestling sites
after (1) landing, (2) Searching for nesting site (3)
Digging an egg chamber, (4) Egg laying, (5) Egg
chamber filling, (6) Covering and camouflaging
the egg chamber, and (7) Return to the sea.

3.1 Landing

Sea turtles come to land from around 9:00 pm to
3:00 am the next morning. They don't come
ashore in random order. On some days they came
ashore around 10 p.m., on other days around 1 a.
m., and so on. It seemed to have something to do
with the ebb and flow of the tide.

In most cases, it took about two hours from the
time they landed to the time they returned to the
sea after laying eggs (figure 1-2). During this
time, they perform their most important duties on
land, which is the least convenient place for them.

When they come ashore, they lean their heads up
and slowly shake their heads from side to side.
Then it moves forward, rests, leans its head up,
puts its head down, and moves forward again.

SHBH=1-ALF—(111), 2023

They are using their eyes and nose to check the
beach for any abnormalities. When the turtle sees
a light, it crouches. The turtle moves forward
along the beach, holding its breath. When it stops,
it exhales loudly and inhales loudly. Then it
holds its breath again and moves forward along
the beach. Sea turtles on the beach are always
holding their breath as they move forward.

FIG. 1-2. Sea turtles come ashore almost at right angles to the
shore.

3.2 Search for nesting sites

Usually, sea turtles continue to move almost
vertically from the shoreline after landing. Then,
they go up to a point where even large waves can'
t reach and look for a place to lay eggs. The time
it takes to do this varies greatly from about 15
minutes to an hour, and sometimes they return
without laying eggs. In some cases, they dig two
or three holes before finally finding a place where
they are satisfied and lay eggs (figure 1-3). They
will stop digging when they find a sandy soil that
is prone to collapse or when there are obstacles
such as stones or trees under the sand. The
entrance to the beach is a steep slope, and I
observed a sea turtle that could not climb it and
dug a hole to lay eggs in a place that would be
covered with water at high tide. It is certain that
laying eggs on higher ground is more
advantageous for the hatchlings, but when the
situation becomes desperate for a quick birth,
there seems to be a case of nesting in such a
completely disadvantageous place.
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FIG.1-3. Sometimes, digging holes can be a failed attempt.

3.3 Digging an egg chamber

Once she decided on a spot she liked, she used
her front flippers to brush away the sand from the
surface and began digging a egg chamber. They
use their rear flippers to dig the hole. The
chamber is dug almost vertically. The diameter of
the surface chamber is about 30 cm and the depth
is about 50 cm, but the chamber seems to be dug
in relation to the size and length of the flippers.
This process takes about 20 to 40 minutes.

In the case of green turtles, they use their front
and hind legs to dig what is called a body pit that
is large enough to cover their body. The size of
the egg-laying hole was slightly larger, and the
depth of the hole was often as deep as 70-80 cm.
This was thought to be related to the depth of the
body pit.

In most cases, loggerhead turtles do not dig a
hole deep enough to hide their bodies.

3.4 Egg laying

After digging a hole, it takes 20 to 30 minutes to
lay around 120 eggs in it. The eggs of loggerhead
turtles are spherical, whitish, and have leathery
shells that look like ping-pong balls but are soft.
The shell is about 40 mm in diameter and weighs
about 38 grams. Sometimes two or three egg
yolks are found in the shell.

Green turtle eggs are slightly larger, about 47mm,
spherical, white but with a slight blue tinge.

The eggshells are wrapped in a tough, leathery
membrane to prevent them from cracking when
they fall (the first egg drops about 50 cm) and hit
the sand or fall on top of the egg. Loggerhead

turtles lay their eggs one or two at a time,
sometimes three or more at a time.

3.5 Egg chamber filling

The end of egg laying is indicated by the fact
that they start filling the hole with their rear
flippers without warning. Sand is put into the
hole with the hind legs. The top of the hole is
carefully stepped on. The forefoot is propped up
and the weight of the hind foot is applied to the
hind foot and the foot is stepped firmly and
repeatedly.

3.6 Covering and camouflaging the egg chamber.

After stepping on the hole for about 10 to 20
minutes, it gradually moves forward and uses its
right front flipper and left rear flipper or left front
flipper and right rear flipper to pour sand on and
around the nest. After that, they start to use both
front flippers and both rear flippers at the same
time. The sand scraped up by the front flippers
flies over their backs and covers the surface of
the nest, so that the entire area around the nest site
looks like an irregular plow of sand, and
eventually the location of the nest becomes
unknown. In many cases, they go straight ahead
for about two meters from the nest hole, but then
gradually turn to the left or right and pour sand
behind themselves.

3.7 Return to the sea

As the sea turtle moves forward, pouring sand
on itself, she creates a groove (pit) that covers its
body. she climbs up from there, and the rest of
the way she heads straight for the sea. She takes
some breaks to reach the sea but leaves in about
10 minutes.

* There is a book called " The World of the
Unnamed living things 1" which states that sea
turtles have sharp eyes and ears, but from my
observations, the ears seemed to be of little use.
Even when people talked loudly near the sea
turtles, they didn't mind exploring the area and
laying eggs. Their eyes and noses seemed to be
working.

However, once sea turtles start laying eggs, they
do not interrupt the rest of their behavior unless
there is a serious problem. Their behavior up to
the point of sanding (camouflage) seems to be
built in as a sequence, and is usually not
influenced by outside forces. Even if I shone a



light in their eyes or lit a flash, or if someone was
smoking next to the turtle, they did not stop laying
eggs, filling chambers, and sand covering. It was
estimated that sea turtles lay around 4 kg of eggs
at a time.

4. Number of landings

In Inakahama beach, Nagata, loggerhead turtles
began to come to land on the night of May 6 in
1976. After that, the number of loggerhead turtles
gradually increased, with the highest number
coming ashore from late June to early July. After
that, the number of turtles coming ashore
gradually decreases. The decrease showed a rather
steep trend (see figure 1-4).

From May 12, I began recording the number of
nesting turtles. However, there were three days
when I did not record the number of nesting,
eight days in June and four days in July.
Therefore, 1 could not get the exact number of
nesting, but I confirmed 331 nests. As a result of
calculating the number of nests per week, it was
estimated that 430 to 434 sea turtles nest (table 1-1).

In mid-May, two to three females landed and
nest per day; in June, four to five females landed
and nested per day; and from late June to early
July, about eight females landed and nested per
day. On July 3, the highest number of 14 females
nested in one day.

The number of females coming ashore seems to
increase and decrease week by week. It is unclear
whether this is due to the phases of the moon or
not, but it is possible.

It is known that one sea turtle usually lays eggs
about three times. Assuming that sea turtles
always use the same beach for laying eggs and lay
eggs three times, the number of sea turtles using
Inakahama beach was estimated to be about 140.
In addition to Inakahama Beach, sea turtles are
known to come ashore at Mae Beach and Yotsuse
Beach in Nagata. Although inaccurate, if it is
considered that about one-half of the sea turtles
lay eggs on Machama beach and about one-tenth
of the sea turtles use Yotsuse beach, the number
of sea turtles using Nagata this year was estimated
to be about 225.

5. Clutch size

The number of eggs laid was examined for 122
cases. A small number of eggs without yolks were
found among the eggs, but these were not
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FIG.1-4. Weekly nesting number in Inakahama beach.

Table 1-1. The number of survey days per week and the
number of sea turtles that came ashore were tabulated. The
number of confirmed sea turtles was 331, and the calculation
estimated that 430 turtles came ashore this year.

Weslytouls  Namber 50Oy (Caiated i)
May-1~7 -
8§~14 9 3 3 21
15~21 24 5 4.8 33.6
22~28 18 6 3 21
29~ June-4 36 7 5.1 36
5~11 24 4 6 42
12~18 25 6 4.2 29.2
19~25 24 4 6 42
26~ July-2 31 5 6.2 434
3~9 52 6 8.7 60.7
10~16 30 7 43 30
17~23 32 6 53 373
24~30 18 6 3 21
31~Aug.-6 7 4 1.8 12.3
7~13 -
14~20 1 1
Total 331 69 430.4

counted. There were also some eggs with two or
three yolks connected, but we counted them as
two if they had two yolks and three if they had
three yolks.

The highest number of eggs laid was 168, and
the lowest was 50. The average was 124, with the
median number in the 130-140 range (figure 1-5).
Please refer to Table 3 and the graph in Figure 1. 1
could not find out if the larger bodies laid more
eggs, but the larger bodies laid relatively large

eggs.

6. Hatchling and juveniles
I heard that sea turtles started hatching around
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FIG.1-5. Distribution of clutch size.

the end of July, but I couldn't figure out the exact
time, and in August I started seeing footprints of
larvae heading for the sea everywhere.

I didn't check how many days after laying eggs
the sea turtle larvae hatch, but it seems to take
about three to four days for all the hatchlings in
one nest to come out. They rarely crawl out in the
daytime. Mr. Keikichi Uchida ( university
instructor) and Mr. Ichiro Miura (high school
teacher) have observed larvae heading for the
shore during the day at Yotsuse beach. However,
the surface temperature of the beach was usually
too high for the larvae to withstand, and they
would pass out before reaching the sea. They
would probably be dead in a few minutes.

When I dug the larva out of the hole and
observed it, it leaned its head back to look around.
After a bit, they start walking almost towards the
ocean. Most of the turtles will get to the ocean,
but some will turn over in the sandy hollows and
not be able to get up. Occasionally I found one
lying dead on its back.

The size of the juvenile loggerhead turtle was
about 7 cm long and the carapace length was
about 45 mm. The entire body was dark brown
and the ventral side was the same color. In the
case of green turtles, the back was grayish black
and the limbs were the same color. The outer
edges of the dorsal carapace and the outer edges
of the limbs are white. In addition, the ventral
side is also white, giving the turtle a sophisticated
design. The green turtle hatchling larvae were
observed on October 29, 75 days after the last
green turtle laid eggs ashore.

*Dr. Miyayama of Kumamoto University is a
researcher of embryology using the eggs of sea
turtles in Yakushima. He told us that the eggs
would hatch in 50 days if they were placed in an
incubator at 30 degrees Celsius. He also said that

since the embryo attaches to the eggshell about
two days after laying, changing the position of the
egg after that has a negative impact on
development.

7. Challenges

(1) Is there any way to estimate the age of
maturity of sea turtles?

(2) Individual identification is very advantageous
to the research. I tried to identify the turtles by the
difference in the location of dorsal shell scars and
barnacles, but it did not work. Individual
identification can reveal the number of egg-laying
times, intervals between egg-laying times, and
fluctuations in the number of egg- laying times
during the egg-laying season for a population, etc.
(3) It is a matter of concern whether there is a
relationship with tides or not.

(4) This is the first time that green turtle lay eggs
and hatching has been confirmed on Nagata beach.
(5) A total of 14 green turtles laid eggs. This is a
small number compared to the total number of
turtles that have come ashore, but there is a large
possibility that they will lay eggs every year.
Hatching of hatchlings was also confirmed in a
natural state, indicating that Yakushima Island
meets the requirements as a nesting ground for
green turtles. The peak of landed nesting is not
clear due to the small number of turtles, but it
seems to be slightly later than that of loggerhead
turtles. It is necessary to grasp the situation of the
landing laying eggs from next year.

(6) There are three beaches where sea turtles
come ashore in Nagata. Since the main beaches
used are Inakahama beach and Mae beach, it is
necessary to investigate the number of egg-laying
turtles on both beaches.

(7) Itis also necessary to accumulate data on the
number of days turtles hatch and their hatching
rate.
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Appendix

This report is a partially revised version of the
report "Spawning of Sea Turtles," which Kanno
investigated on Yakushima Island as a research
student at Chiba University. Kanno conducted
research on sea turtles in Nagata, Yakushima from
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1976 to 1978, and based on the results, started a
conservation campaign with Yukihisa Ohmuta
and others.

It was in 1977 that Takeo Kanno, Yusaku
Ohyama, Yukihisa Ohmuta and others made a
request to the then mayor, Ichihiko Yamaguchi to
protect sea turtles.

Report on the landing and nesting of sea turtlesat Inakahama beach,
Nagata, Yakushima Island (1977)

1. Introduction

This year (1977) I continued my investigation of
sea turtles landing and laying eggs at Inakahama
Beach, the largest beach in the Nagata district of
Yakushima Island, Kagoshima Prefecture.

This year, I identified the individual turtles and
studied the number of times one turtle came
ashore again, its relationship with the tide, and the
number of days it hatched.

Compared to last year, what is characteristic is
that the number of turtles ashore was small (one
third of last year). The first landing was on May 8§,
two days later than last year, and the last landing
was on July 30, two weeks earlier. In addition, a
total of 14 green turtles came ashore last year, but
none this year.

2. Nesting population fluctuation

As in the previous year, only the number of egg-
laying females on land was recorded. The number
of confirmed turtles was 133, which was 31% of
last year's estimated number (430). The number of
turtles ashore per week showed similar trend to

Nests of the turtles (Weekly total)

70
60

that of 1976, increasing and decreasing.

The first landing was on May 8, and one turtle
was nested, followed by one turtle landing on
May 12, but did not lay eggs. The second laid
eggs one week later on May 16. Then, 0-4 and 0-6
turtles nested in May and June, respectively. The
number of nests did not increase much in July,
and the number of nests was 0 to 5. The last
nesting was observed on July 30, and one turtle
came ashore on August 5, but did not lay eggs.
The highest number of egg-laying in one day was
six on June 17, but this was thought to be due to
the passage of a typhoon on the 16th, the day
before, and the landing of individuals who could
not nest on that day.

As in 1976, when the number of individuals
laying eggs one week at a time was counted, the
fluctuation of the number of nesting individuals
ashore showed a similar trend, with a peak in
nesting at the beginning of July, followed by a
rapid decrease in the number of nesting
individuals (figure 2-1).
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FIG. 2-1. Nest of the turtles in 1976 and 1977.
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3. Individual
landings

One or two holes were drilled in the tail end of
the sea turtle's carapace using a drill, and an oval
numbered plate (white tag or small tag) was fixed
with strings (figure 2-2). Usually, the holes were
drilled during egg laying. In other cases, it was
very difficult to drill holes in the carapace.
However, in some rare cases, drilling during
laying interrupted the egg laying process. The
tagging on the sea turtles was mainly done with
white numbered plates, and I was able to tag 45
individuals.

—
SN

- ]
":-

identification and number of

2 holetag

-

Drill holes

FIG.2-2. Numbered tag setting at the end of the turtle s shell.

As a result, 10 individuals were confirmed to
have landed three times on the Inakahama beach,
and the egg- laying intervals seemed to be
appropriate for seven of them, so the number of
days until the third egg-laying was determined for
these individuals. The range of stay was between
25 and 32 days, and the average was 29 days
(Table 2-1).

The number of days between the first nesting
ashore and the second nesting ashore ranged from
11 to 18 days, with an average of 14.6 days.

The number of days until the individuals that
nested in May nested again was 16 (2 cases), 17,
and 18 days, with an average of 16.8 days, while
the number of days for those that nested in June
was 13 (4 cases), 14, 15 (2 cases), 16 (2 cases), 17,

and 18 days, with an average of 14.6 days. The
average number of days between nesting in July
was 11 and 13 (2 cases), and the average was 12
days. The interval between nesting was shorter in
June than in May and in July than in June.

Therefore, the minimum interval between the
first and second egg-laying was 11 days and the
maximum was 18 days, it was estimated that the
third landing egg-laying would be between 22 and
36 days if it was not confirmed in the second

landing. The maximum number of days between
the second and third landings in the data so far
was 32 days for white plate No. 12. Small plate
No. 1 had a 43-day egg-laying interval between
the first and second egg-laying, suggesting that it
may have nested three or four times. Small plate
No. 3 laid eggs on the 43rd day (July 2) after egg-
laying on May 20, and again on July 13, 11 days
later. It was estimated that this individual nest five
times in one season, with July 2 most likely being
the fourth egg-laying (Table 2-1).

Unfortunately, I could not confirm more than
four nesting, but this was due in part to the fact
that only about 50% of the sea turtles had been
tagged by June. One of the reasons for this was
that the number of individuals coming ashore this
year was much lower than last year.

The number of sea turtles that came ashore twice
or more was 22, and the number of taggked
turtles was 45, which means that 49% of the
turtles came ashore on the same beach. The
number of turtles that landed three times or more
was 13, which means that 29% of the turtles used
the same beach three times or more.

Although there is not much evidence, it seemed
to be about 80% of nesting turtles were tagged in
Inakahama beach. Therefore, the population of
sea turtles will be about 56. Since the total
number of egg laying ashore this year is 133, the
number of times of the re-landing in the beach of
one turtle becomes 2.4 times. It is probably
normal for loggerhead turtles to lay eggs about
three times a season.

4. Estimation of the total number of turtles landed

The total number of turtles landed by June 23
was estimated to be 59, and 26 were marked. Of
the difference of 33, the number of turtles that
landed twice or three times (8 turtles identified by
the tags) were subtracted to arrive at 25. A simple
calculation yields the total number of turtles to be
26 + 25 = 51. The total number of sea turtles that
came ashore for the first time after June 23 will
lay eggs for the third time around July 20. In fact,
the turtles that came ashore to lay eggs after July
20 were only four, and the number of sea turtles
that came ashore after June 23 was not so many,
but seemed to be around five. Therefore, the
number of sea turtles using the Inakahama beach
will be 51 + 5 = 56.

The number of individuals that I finally tagged



Table 2-1. Nesting intervals.
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Tag 1st landing date Interval 2nd landing  Interval 3rd landing Interval 4th landing  Length of Estimated
number and time (days) dateandtime (days) dateandtime (days) dateandtime  stay number. of
egg-laying
Three times laying eggs
S-2 5/20 16 6/5 12 6/17 28 3
W-2 5/24 ) 4 5/28 16 6/13 14 6/27 30 3
(stop nesting)
W-8 6/2 13 6/15 15 6/30 28 3
W-12 6/6 16 6/22 16 7/8 32 3
W-14 6/10 13 6/23 15 7/8 28 3
W-18 6/19 17 7/6 12 7/18 29 3
W-21 6/23 13 7/6 12 7/18 25 3
Number of days for 3 times nesting (average) 28.6
Two times laying eggs
W-3 5/28 18 6/15 18 2
W-15 5/28 17 6/14 17 2
W-16 6/15 13 6/28 13 2
W-17 6/17 14 7/1 14 2
W-27 6/26 13 7/9 13 2
W-29 6/28 18 7/16 18 2
W-33 7/2 13 7/15 13 2
W-39 7/6 11 7/17 11 2
W-40 7/9 13 7/22 13 2
Number of days for 2 times nesting (average) 14.4
Others 43 4
S-1 5/19 43 7/1 54 5
S-3 5/20 43 7/2 11 7/13 33 3
7/4
W-6 6/1 33 (No nest)
7/4
W-17 6/1 30 13 7/14
(No nest)
W-11 6/4 38 7/12
7/5 7/7
W-13 6A7H 28 2 30 3
(No nest) (Nest)

was 45, and I estimated 56 because I had a feeling
that I tagged about 80% of them, so the number
was the same as the result.

5. Relationship with tides

The relationship between the tides and the
nesting time is a subject of much debate in the
local community. The most reasonable theory is
that they come ashore before high tide, lay their
eggs farthest from the shoreline, and descend
when the tide begins to recede. Also, during the
new moon, when the moon does not rise, it is
dark and difficult for foreign enemies to find
them.

For the 127 cases that landed on the beach, I

estimated the time of landing based on the
conditions at the time of discovery. The tides
were divided into 10 stages, and the stage at
which they came ashore was calculated and
summarized (figure 2-3). The time of high and
low tide was referred to the tide table.

The graphs did not show a clear correlation with
the tides. There seems to be a tendency to have
more landings at high tide or when the tide is
slightly lower.

If there is no relationship with the tide in
particular, I thought that there might be a certain
trend in the time of landing, and tried to
investigate.
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FIG.2-3. Landing time of the turtles, relationship with tide.

6. Landing time

Since I collected data on the landing time of sea
turtles to study their relationship with the tide
(figure 2-4, 127 cases), I tried to find out if there
was any trend in the landing time. The earliest
landing time was 19:30, and the latest landing
time was 3:10.

I found that there were two peaks in landing
time. There seemed to be an increase in the

number of individuals coming ashore between 8:

30 and 9:30 PM, and between 1:00 and 1:30 AM.
It can be said that they tend to come ashore more
frequently during these two time periods at night,
when they are less affected by tides. Around the
full moon and new moon days, the tide recedes
significantly around midnight. Landing at that
time is very disadvantageous in terms of energy
efficiency. This may be the result of considering
both the advantage of landing at high tide and
avoiding the most disadvantageous situation.

7. Curved carapace length (CCL)
I was so occupied with investigating the

spawning behavior of sea turtles and the intervals
of rehoming that I was not interested in collecting
data on the size and weight of sea turtles, but I did
conduct a survey on the curved carapace length
(CCL) of a few individuals (Table 2-2).

I measured CCL of 17 individuals who came
ashore mainly in July. Carapace length was
measured in cm using a plastic tape measure. The
carapace length ranged from 91 cm to 102 cm,
with an average of 97.2 cm.

The minimum size of loggerhead turtles that
come to lay eggs is considered to be about 80cm.
In the next year, 1 would like to measure the
straight carapace length of more individuals and
clarify the minimum size.

8. Number of days of incubation

Sea turtles lay about 130 eggs (5 kg) at a time.
Last year I did not get around to the investigation
of the number of days of incubation, but this year
I tried to investigate in the following way.

As shown in the figure 2-5, bury the numbered
plate (green) in the place of the egg laying nest,

25

20

Number
6

o

o

~19:30
~20:00
~20:30
~21:00
~21:30
~22:00
~22:30

FIG. 2-4. Landing time of the turtles.

26

~23:00

o o = o =) o o o o
- - (<) - - N N o A
o - { l l l l l l
l l

Time



Table 2-2. Curved carapace length (CCL) of loggerhead turtles.

Tag No. Curved carapace length (cm)
S1 100
W7 97

8 100
11 98
14 102
18 91
26 97
29 94
33 97
35 100
37 98
39 100
40 99
41 95
42 97
43 95
HSHL 93
Average 97.2
N=17

the eggs hatch, and collect the numbered plate
digging a hole in the day that the hatchling
juvenile first emerged. If you look at the license
plate, you will know when it was laid, and you
will know the number of days until that day.

I buried the plates in 57 locations and found the
number of days of incubation for 28 locations.
The results are shown in Table 3.

The longest incubation period was 77 days (laid
eggs on May 19), and the shortest was 48 days
(laid eggs on July 14). 72 days was the average
for the late May, 64 days for the early June, 55
days for the late June, and 49 days for the July
(two cases). This is clearly an effect of soil
temperature. In other words, the temperature rose
gradually from May, and the ground temperature
of the beach rose accordingly, and the number of
days required for hatching became shorter.

This time, only 30 eggs were buried in each hole.

This was a third or a quarter of the eggs in one
stomach. This may have slightly altered the
incubation time.
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FIG. 2-6. Seasonal change of the Incubation days.

9. Hatching rate and time of hatching

This time, I marked the nests of two to
determine the hatching rate and time. And one of
them had already hatched by the time I went to
see it. I immediately decided to check the hatching
of the remaining one by covering the egg-laying
nest with a wire net. This egg was laid on July 15,
and the number of eggs laid was 149.

One hatched on September 2 (escaped onto the
sand), 34 on September 3, and 7 on September 4,
for a total of only 42 hatched. A week later, I dug
up the nest hole and examined the status of the
hatchlings: some had not developed, some had
stopped developing, and two had died after
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Table 2-3. Incubation days.

Buried marker  Date of date of Incubation Buried marker Date of laying date of Incubation
number laying eggs hatching days number eggs hatching days
Orangel 5/16 7/29 74 ) — 27 6/16 8/18 63

2 5/17 7/28 72 28 6/17

3 5/19 8/3 76 29 6/17

4 5/20 30 6/17 8/16 60
Greenl 5/23 31 6/17

2 5/23 32 6/19

3 5/24 33 6/19

4 5/28 8/8 72 34 6/20 8/15 56

5 5/27 35 6/22 8/15 54

6 5/31 8/4 65 36 6/22

7 6/1 8/8 68 37 6/23 8/18 56

8 6/1 38 6/23

10 6/2 8/11 70 39 6/23

11 6/2 8/10 69 41 6/23 8/16 54

12 6/4 8/6 63 42 6/24

13 6/4 8/6 63 43 6/25 8/16 52

14 6/4 44 6/26 8/18 53

15 6/6 45 6/26

16 6/6 8/6 61 46 6/27 8/20 54

17 6/7 8/10 64 47 6/27 8/18 52

18 6/7 8/8 62 48 6/28 8/20 53

19 6/8 49 6/28 8/20 53

20 6/10 50 6/29

21 6/12 51 6/29

22 6/12 52 6/30

23 6/13 8/10 58 9 7/14 8/31 48

24 6/13 40 7/15 9/3 50

25 6/14

26 6/15

Average days Average days
" (seasonal) " (seasonal)
May 5 71.8 Junel5-30 12 55
Junel-15 9 64.2 July 2 49
All 28 60.5

breaking the eggshell. The location of the nests
was a little far from the stream flowing into the
beach, but there was a fear that the nests were
flooded in the early stages of development.

The exact time of hatching was not known; they
were on the ground when I went to see them at 9:
00 PM on September 2, at 9:10 PM on September
3, and at 9:15 PM on September 4. In the case of

September 3, when I observed them at 8:05 PM,
there were six of them, including one with its
head in the sand, one with half its body, and one
with its whole body exposed, all in a group. I
watched them for 15 minutes, but they didn't
move at all and didn't respond to my light. 50
minutes later, at 9:10 PM, I went to check on
them, and 34 of them were out of the sand and



walking around.

I was curious to see what kind of stimulus had
released them from their static state. The
hatchlings have a strong positive phototaxis, but
at 8:05 PM they showed no response.

Hatchling time was investigated in only one case,
but it was thought to have occurred between 8:00
and 9:00 PM.

Further investigation of hatchability and hatch
time is needed.

10. Issues

(1) Loggerhead turtles are thought to come
ashore about three times, but some seem to come
ashore more than that. Since the sand of
Maehama and Inakahama, the second largest
beach in Nagata, are connected at the seabed, and
the distance between the beaches is about 500m, it
is thought that some individuals use both
Maehama and Inakahama for egg laying. It would
be a good idea to mark the turtles not only on
Inakahama but also on Machama.

(2) As for the carapace length, since there are
only a few survey cases this year, it is not
possible to discuss the difference between the
carapace length of loggerhead turtles in other
Japanese nesting grounds. I think I should also
investigate the carapace width ( maximum
carapace width). It will be desirable to measure
the straight carapace length and the straight
carapace width, not the curved carapace length
and the curved carapace width in both the
carapace length and the carapace width. I would
also like to have information about the body
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weight, but it is impossible for me to investigate
alone.
(3) As for whether there is a group (crowd?) of
sea turtles, by labeling newly landed individuals
in every detail, or may be able to get a hint. From
the survey of the number of landings variation, |
got the feeling that there are several groups of
individuals. I need to conduct a detailed labeling
survey, and I want to use a label that is difficult to
remove, but it seems to have been developed, but
it is expensive and not available.
(4) Hatchling days are affected by soil temperature,
but experiments using a thermostatic chamber
may be effective in determining the relationship
between soil temperature and hatchling days. Dr.
Miyayama of Kumamoto University has reported
that the hatching period is 50 days at 30° C.
(5) About the hatching rate, it is very regrettable
that I was not able to investigate this year due to
lack of my ability. Such as whether the number of
eggs laid is related to the hatchability rate, I
thought it would be good to investigate about 100
cases.

In addition, Inakahama has a system that allows
bidders to dig up turtle eggs and sell them. With
the permission of the bidders, I left 30 eggs in 57
nests. This was about one-third to one-fourth of
the original number of eggs laid, so the number of
hatching days and the hatching rate may have
been unnatural.

(6) I still don't know how the eggs hatched, the
time of hatching, or the number of days until the
end of hatching.

Report on the landing and nesting of sea turtlesat Inakahama beach,
Nagata, Yakushima Island (1978)

Summary

1) The first sea turtle to come ashore at Nagata's
Inakahama beach this year was on May 3 (the
night of May 2, to be precise). Nesting ended on
August 1, but exceptionally, one green turtle came
ashore on August 30, but she failed to lay eggs,
and came ashore again on the following day,
August 31, and laid eggs.

2) The record both the number of turtles that
came ashore and the number that laid eggs,

showed that the percentage of those that laid eggs
was 68%

3) The carapace length and width of loggerhead
turtles ranged from 77 cm to 108 cm and 63 cm to
78 cm, respectively. The average carapace length
X carapace width was 89 cm X 69 cm.

4) Focusing on the carapace length of loggerhead
turtles, it showed that most of the individuals that
came ashore early had a long carapace length.
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5) The average carapace length ratio (carapace
length / carapace width X 100) is 129, and the
carapace length is usually about 30% longer than
the carapace width. Mature females seem to grow
elongated the body thereafter.

6) The average carapace length ratio of the
hatchling juvenile is 127, and it is located between
in the variant range of the adult. Young
individuals may have a period during their growth
when the carapace length ratio drops below 115.
The hatchings were expected to continue their
hypertrophic growth in youth.

7) About the re- homing and nesting of the
labeled individuals, 72 came ashore twice or more,
27 three times or more, 9 four times or more, and
1 five times or more.

8) The number of nesting sites that were

considered to have hatched with little or no

inhibition in the natural state was 74. The average
number of eggs / clutch ranged from 60 to 156,
with an average of 114. The rate of hatching
ranged from 77.2% to 99.0%, with an average of
92.5 %.

1. Introduction

In 1978, following on from 1976 and 1977, the
status of sea turtles landing and nesting at
Inakahama Beach, the largest beach in the Nagata
district of Yakushima Island, Kagoshima
Prefecture, was investigated and reported.

In the past, I have conducted research on the
appearance of landings and nestings (1976), the
number of landings and nestings (1976-1978), the
number of nestings (1976), the identification of
individuals and the number of landings ( 1977-
1978), the relationship with the tide (1977), the
number of days of hatching (1977), etc., but this
time, I conducted research on the carapace length
and width, the hatching rate as a priority target.

Compared to 1977, the number of turtles landed
increased and was comparable to 1976. The first
landing in 1978 was on May 3, five days earlier
than in 1977, and it ended on August 1, almost
unchanged. A total of four green turtles (two
individuals) came ashore this year, compared to
14 in 1976.
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2. The number of egg laying turtles

The first sea turtle to come ashore at Nagata's
Inakahama beach this year was on May 3 (the
night of May 2, to be precise). Nesting ended on
August 1, but exceptionally, one green turtle came
ashore on August 30, but failed to lay eggs, and
came ashore again on the following day, August
31, to lay eggs.

The total number of sea turtles laying eggs was
316, less than the 415 (estimated) in 1976, but
more than double the 133 in 1977. There is an
opinion that loggerhead turtles come back to lay
eggs every other year (Uchida 1971), but if so,
why is the number of turtles this year as low as
100? Perhaps there are individuals who lay eggs
once every two years, or once every three years,
and depending on their physical condition, there
may be individuals who do not lay eggs for
longer. There is also the possibility that they do
not always nest on the same beach. Or, it may be
a harbinger of a continued decline.

As for the green turtles, a total of 14 turtles laid
eggs in 1976, zero in 1977, and a total of four
turtles ( two individuals) laid eggs in 1978.
Inakahama beach in Yakushima can probably be
regarded as a permanent nesting ground for green
turtles, but the number of individuals is small,
probably only a few.

The peak of nesting is from late June to early
July, as usual (figure 3-1). In the case of Miyazaki
Prefecture, the peak occurs from July 6 to 10, a
little later than here Yakushima. The end of the
nesting season also seems to be delayed by about
two weeks to a month. In Shikoku, the first
spawning is reported to be in early June, about a
month later than in Yakushima.

3. Non laying of sea turtles and its reasons

Sea turtles do not always lay eggs when they
come ashore. In 1978, I tried to accurately record
both the number of turtles that came ashore and
the number that laid eggs, and found that the

Nest of the turtles (Weekly total)
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FIG. 3-1. Changes in the number of nesting turtles.
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Table 3-1. Landed and nested number of sea turtles 1978.

Date Landed Nested Ref. Date Lamded Nested Ref. Date Lamded Nested Ref. Date Lamded Nested Ref.

5/1 0 0 6/1 7 4 7/1 14 10 8/1 1 1

5/2 0 0 6/2 9 6 7/2 13 10 8/2 0 0

5/3 2 0 First landing | 6/3 4 2 7/3 5 4 8/3

5/4 2 1 First nesting | 6/4 10 7 7/4 8 8 8/4

5/5 0 0 6/5 6 4 7/5 9 5 8/5

5/6 1 0 6/6 7 3 7/6 9 5 8/6

5/7 1 1 6/7 7 7 s 7 4 8/7

5/8 1 1 6/8 3 2 7/8 8 5 8/8

5/9 0 0 6/9 3 2 7/9 11 6 8/9

5/10 3 2 6/10 5 5 7/10 14 9 8/10

5/11 0 0 6/11 9 5 7/11 4 1 8/11

5/12 1 1 6/12 11 9 7/12 9 6 8/12

5/13 0 0 6/13 4 4 7/13 20 11 8/13

5/14 3 3 6/14 3 3 7/14 9 7 8/14

5/15 4 3 6/15 2 2 7/15 7 6 8/15

5/16 2 1 6/16 7 4 7/16 4 2 8/16

5/17 1 1 6/17 6 4 7/17 2 1 8/17

5/18 3 3 6/18 8 8 7/18 9 4 8/18

5/19 0 0 6/19 10 7 7/19 4 3 8/19

5/20 3 3 6/20 7 5 7/20 3 3 8/20

5/21 3 2 6/21 =1 =1 Typhoon|7/21 1 1 8/21

5/22 3 1 6/22 4 3 7/22 9 7 8/22

5/23 4 1 6/23 8 5 7/23 2 2 8/23

5/24 2 1 6/24 4 3 7/24 0 0 8/24

5/25 6 3 6/25 7 5 7/25 2 2 8/25

5/26 5 5 6/26 8 5 7/26 2 2 8/26

5/27 4 3 6/27 11 7 7/271 0 0 8/27

5/28 1 1 6/28 10 5 7/28 0 0 Typhoon | 8/28

5/29 3 1 6/29 13 11 7/29 0 0 Typhoon | 8/29

5/30 2 2 6/30 12 6 7/30 2 2 8/30 1 Green turtle

5/31 7 4 7/31 0 0 8/31 1 1 Green turtle

Total 67 44 65.7% Total 206 144 69.9% | Total 187 126 67.4% | Total 3 2 66.7%
Grand
Total 463 316 68.3%

percentage of those that laid eggs was 68% (Table As a result, from the first week to the fourth

3-1). The main reasons why they return to the sea
without laying eggs are;
(1) When their path is blocked by a rock
(2) Failure to dig a hole
(3) Falling into a river flowing into the sea and
not being able to reach a suitable place on the
beach

And these behaviors seemed to be caused in
many cases by the inability to use the center of the
beach due to human disturbance, car lights, or
other relevant lights.

Table 3- 1 shows the number of sea turtles
landing and laying eggs daily this year.

4. Variation in the number of newly landed
individuals

The sea turtles that came ashore were marked
one after another to identify the newcomers from
the returning individuals.

week (May 28), only new individuals came ashore.

The number of landed individuals increased
from 2 in the first week, 7 in the second week, 13
in the third week, and 15 in the fourth week, and
around 20 new individuals entered from the fifth
week onwards, and the number of new
individuals rapidly decreased from the tenth week,

and no new individuals were seen in the
thirteenth week (after July 23) (figure 3-2 and
Table 3-2).

The ratio of newcomers to the total number of
landed individuals decreased from the fifth week
(after May 29) due to an increase in the number of
returning individuals. In the eighth week, the
proportion of newcomers and reentering
individuals became almost equal, and in the
eleventh week, the proportion of newcomers
decreased to a quarter. The newcomers that
appeared on Inakahama beach in July were
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probably the individuals that laid eggs more than
once on different beaches (Maehama beach or
Yotsuse beach). Most of the loggerhead turtles are
expected to arrive at their nesting sites by the end
of June.

The two individuals that landed in the first week
of this survey seemed to have done the second
landing laying eggs in another beach. This is
because the loggerhead turtle of the label 1 came
ashore on the 33rd day, and the turtle of the label
2 came ashore again on the 42nd day in

Inakahama beach, although it was known that the
nesting interval was about two weeks from last
year's survey. Of the individuals that landed on
Inakahama beach in the second week, the turtle
label 3 came back ashore 53 days later. The
reason for this is unclear, but if it is normal for
the turtles to come back ashore in the second
week, it should have been possible to see them
again in the third week.

5. Carapace length variation in newly landed
individuals
5.1 The first large turtles to land

In this study, I labeled the individuals that came
ashore one after another and recorded their
carapace length (straight carapace length, figure 3-
3) and carapace width (straight carapace width).
In the end, 1 was able to mark 108 individuals.
Two of them were green turtles.

The carapace length and width of loggerhead
turtles ranged from 77 cm to 108 cm and 63 cm to
78 cm, respectively. The average carapace length
x carapace width was 89 cm x 69 cm.

Focusing on the carapace length of loggerhead
turtles, I found that most of the individuals that
came ashore early had a long carapace length, and
that large turtles tended to come ashore early
(figure 3-4).

The larger the carapace length, the more mature
or older the turtle is, so what is the reason for the
larger turtles that come ashore earlier? Since the
feeding grounds are said to be far away from the
egg- laying grounds, is it the larger turtles with
better swimming ability that reach the egg-laying
grounds the fastest from the feeding grounds?

The size of the carapaces of the turtles in the
order of their earliest arrival was examined, and
the carapace length of the first 20 turtles was
about 94 cm, but the carapace length of the 5
turtles from No. 21 to No. 25 dropped to 86 cm.
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FIG. 3-2. Relationship between total landing population and new
landing population

Table 3-2. Relationship between total landing population and
new landing population.

Weekly total Landed New landed Ratio
May-1~7 2 2 100%
8~14 7 7 100%
15~21 13 13 100%
22~28 15 15 100%
29~Jun.-4 26 15 58%
5~11 28 19 68%
12~18 34 16 47%
19~25 29 15 52%
26~Jul.-2 54 20 37%
3~9 37 16 43%
10~16 42 11 26%
17~23 21 3 14%
24~30 6 0 0%
31~Aug.-6 1 0 0%
Total 315 152

Straight carapace
length (SCL) (cm) |

)

FIG. 3-3. Streight carapase length.

Carapace length change ( SCL cm)

y =-0.3418x + 93.093
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FIG. 3-4. Carapace length change.
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FIG. 3-5. The longer the carapace length, the larger the
carapace length ratio. The larger the carapace length, the longer
the oval shape of the carapace. In the case of the green turtle (
marked with an asterisk), the carapace has a more circular shape
than that of the loggerhead.

The 20 turtles from No. 46 to No. 65 were all 87-
88 cm in length. The trend of shortening the
carapace length continued, with the carapace
length of turtles from No. 96 to No. 100 being 84.
8 cm. I am waiting for clarification on what these
facts mean.

Probably, the turtles that come to Yakushima
Island to lay eggs are far away from the foraging
and breeding sites, and large individuals with
swimming ability may be the first to arrive at
Yakushima Island to lay eggs.

5.2 Sea turtles grow elongated

Loggerhead turtles have a shape similar to an
oval with a carapace length longer than the
carapace width. When I considered the carapace
length ratio (carapace length / carapace width X
100) here and looked at its distribution, it was
between 112 and 150, and there seemed to be a
correlation with the degree of growth after
maturity (I think it can be considered almost as
age). In other words, mature females seem to
grow elongated thereafter. The average carapace
length is 129, and the carapace length is usually
about 30% longer than the carapace width.

The carapace length ratio of the two green turtles
is 118 and 122, which is within the range of
loggerhead turtles. The relationship between
carapace area (simply carapace length x carapace
width) and carapace length ratio would allow us
to distinguish between loggerheads and green
turtles. Basically , the green turtle seems to have a
more circular carapace than the loggerhead, and it
is suggested that the green turtle grows elongated
after maturity like the loggerhead (figure 3-5).
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Table 3-3. Carapace length, carapace width and carapace length
ratio of juvenile loggerhead turtles.

Carapace length ratio Multiply
Number  SCL (cm) SCW (cm)
(SCL/SCW)x100 (SCLxSCW)
1 4.1 33 124 135
2 4.3 33 130 14.2
3 4.2 33 127 13.9
4 4.2 33 127 13.9
5 4.3 33 130 14.2
6 4.2 3.2 131 13.4
7 4.2 3.2 131 134
8 4.1 33 124 135
9 4.3 3.4 126 14.6
10 4.2 33 127 13.9
11 43 35 123 15.1
12 4.2 33 127 13.9
13 4.2 33 127 13.9
14 4.2 33 127 13.9
15 4.2 34 124 14.3
16 4.2 3.4 124 14.3
17 4.4 3.4 129 15
18 4.3 33 130 14.2
19 4.3 33 130 14.2
20 4.3 35 123 15.1
Average 4.2 3.3 127.2 14.1

Table 3-4. Carapace length, carapace width and carapace length
ratio of juvenile green turtles.

Carapace length ratio Multiply
Number  SCL (cm) SCW (cm)
(SCL/SCW)x100 (SCLxSCW)
1 4.1 33 124 135
2 5.2 4.3 121 22.4
3 5.0 4.1 122 20.5
4 5.1 4.2 121 21.4
5 5.0 4.0 125 20.0
6 5.0 4.2 119 21.0
7 5.1 4.1 124 20.9
8 5.0 4.2 119 21.0
9 4.9 4.2 117 20.6
10 5.1 4.2 121 21.4
11 49 3.9 126 19.1
12 5.1 4.1 124 20.9
13 5.0 3.9 128 19.5
14 5.0 3.9 128 19.5
15 49 3.9 126 19.1
16 5.1 4.2 121 21.4
17 4.9 3.9 126 19.1
18 5.0 3.9 128 19.5
19 5.0 4.1 122 20.5
20 5.0 438 104 24.0
Average 5.0 4.1 123 20.6

5.3 Hypertrophic growth in juveniles

When the average carapace length ratio of the
loggerhead hatchling juvenile is examined, it is
127, and it is located between in the variant range
of the adult. Young individuals may have a period
during their growth when the carapace length
ratio drops below 115. Until then, the hatchlings
were expected to continue their hypertrophic
growth (Table 3-3).

The average carapace length ratio of green turtle
hatchlings was 123 (Table 3-4), and the carapace
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length ratio was larger than that of the smaller
individual (carapace length ratio 118) in the two
cases of parental green turtle research. Like the
loggerhead, the green turtle may have a period of
hypertrophic growth as a young turtle. As for the
green turtle, there is little data on mature

individuals, so it is impossible to say exactly what
it is.

6. Re-homing and nesting

The 1977 survey revealed that loggerhead turtles
come ashore two or three times to lay eggs, and
that the interval is around two weeks. This year,
130 loggerhead turtles were surveyed, and they
were sequentially identified from the first
individual that landed and laid eggs by attaching
signs, and more detailed data was collected.

None of the loggerhead turtles that were marked
in 1977 were found. This was probably because
the mark was not a substitute that could withstand
a year of life in the sea. For long-term research, it
is necessary to attach a sign that is resistant to
seawater in a place where there is little possibility
of it falling off.

This year s markers were the same as the ones |
used last year: oval plastic plates with two holes
in them. I drilled a hole in the caudal end of the
dorsal carapace and fixed it using a nylon string.

Of the labeled individuals, 72 came ashore twice
or more, 27 three times or more, 9 four times or
more, and 1 five times or more (Table 3-5). In
terms of the number of days of stay (from the
first landing to the last landing), 6 were over 50
days, 14 were 40-50 days, 7 were 30-40 days, 13
were 20-30 days, and 28 were 10-20 days.

In the case of laying eggs three times, the
number of days spent ashore was usually between
22 and 34 days, and if the number of days spent
ashore was more than that, especially if it was
more than 40 days, it was almost certain that the
turtle had laid eggs four times. Therefore, it was
estimated that the percentage of loggerheads that
laid eggs more than four clutches was 15% or
more on Yakushima Island. The number of
individuals laying eggs four times or more is not
small, but the size of the beach is a little small
“Machama” next to the “Inakahama” I examined,

and the sea turtle that laid eggs in Inakahama is
known to lay eggs in Maehama, and the case that

laid eggs in “Yotsuse beach” a little northeast of
Inakahama is also known, so it seems significant
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to estimate the number of re- homing from the
number of days of stay.

In addition, two green sea turtles were observed.
Of the two green turtles, the individual identified
as Red No. 30 laid eggs for the first time ashore
on July 10, the second time on July 22 ( non-
laying eggs), and the third time on August 30 (
non-laying eggs, but came ashore again and laid
eggs on August 31). Since the residence period of
this individual was 41 days, it was estimated that
it was likely to have laid eggs more than four
times.

7. Effect of light on nesting behavior

Sea turtles are said to exhibit negative phototaxis
when they land on the beach at night, and positive
phototaxis after laying eggs.

The guest house “Ikoi-so”, the only building on
Inakahama, sometimes has one street light on.
The figure 3- 6 shows the footprint of a
loggerhead turtle that landed near the front of this
light after landing. At the time of landing, they
move to avoid the light source, and their behavior
after laying eggs is as if they were confused by the
light source in the case of figure 3-6 2.

FIG. 3-6. Effect of light on the beach.

FIG. 3-7. Protected nest site.
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Table 3-5. Days and interval of Re-homing and nesting.

Tag 1st landing Interva 2nd landing Interva 3rd landing Interva 4th landing Interva 5th landing Length of Estimated

number date | date | date | date | date stay number of egg-
Blue 1 5/4 33 6/6 33 3
Blue 2 5/7 42 6/18 13 7/1 55 5
Blue 3 5/8 53 6/30 53 5
Blue 6 5/12 19 5/31 12 6/12 14 6/26 45 4
Blue 7 5/14 22 6/5 22 2
Blue 13 5/17 18 6/4 18 2
Blue 15 5/18 18 6/5 14 6/19 12 7/1 44 4
Blue 17 5/20 43 7/2 12 7/14 55 5
Blue 18 5/21 16 6/6 17 6/23 11 7/4 44 4
Blue 19 5/21 35 6/25 6 7/1 41 4
Blue 21 5/22 15 6/6 28 7/4 43 4
Blue 24 5/23 20 6/12 15 6/27 11 7/8 46 4
Blue 25 5/24 24 6/17 24 3
Blue 26 5/25 17 6/11 27 7/8 44 4
Blue 27 5/26 31 6/26 31 3
Blue 28 5/25 46 7/10 46 4
Blue 30 5/27 15 6/11 15 6/26 11 /7 41 4
Blue 31 5/27 16 6/12 15 6/27 12 7/9 43 4
Blue 32 5/28 15 6/12 12 6/24 12 7/6 12 7/18 51 5
Blue 33 5/29 15 6/13 15 6/28 30 3
Blue 34 5/31 40 7/10 40 3
Blue 35 6/1 11 6/12 18 6/30 13 7/13 42 4
Blue 36 6/1 28 6/29 28 3
Blue 37 6/2 50 7/22 50 4
Blue 38 6/2 27 6/29 27 3
Blue 39 6/2 17 6/19 12 7/1 29 3
Blue 40 6/2 16 6/18 12 6/30 28 3
Blue 46 6/4 16 6/20 16 2
Blue 44 6/4 19 6/23 18 7/11 37 3
Blue 45 6/5 14 6/19 21 7/10 35 3
Blue 46 6/5 20 6/25 11 7/6 13 7/19 44 4
Blue 48 6/4 16 6/20 11 7/1 27 3
Blue 49 6/7 26 7/3 26 3
Blue 50 6/6 17 6/23 17 2
Blue 51 6/6 30 7/6 12 7/18 42 3
Blue 52 6/7 18 6/25 14 7/9 32 3
Blue 53 6/7 16 6/23 16 2
Blue 54 6/8 17 6/25 12 /7 29 3
Blue 55 6/10 15 6/25 18 7/13 33 3
Blue 56 6/10 14 6/24 14 2
Blue 61 6/12 16 6/28 16 2
Blue 64 6/12 16 6/28 16 2
Blue 66 6/13 15 6/28 15 2
Blue 69 6/14 13 6/27 13 2
Blue 71 6/19 12 7/1 12 7/13 24 3
Blue 72 6/14 14 6/28 12 7/10 26 3
Blue 73 6/18 9 6/27 23 7/20 32 4
Blue 74 6/18 24 7/12 24 3
Blue 77 6/19 13 7/2 13 2
Blue 79 6/19 13 7/2 13 2
Blue 80 6/20 12 7/2 12 2
Blue 81 6/19 8 6/27 8 2
Blue 84 6/20 14 /4 14 2
Blue 85 6/20 11 7/1 11 2
Blue 86 6/20 12 7/2 12 2
Blue 87 6/21 11 7/2 11 2
Blue 91 6/23 12 7/5 12 2
Blue 92 6/27 15 7/12 15 2
Blue 93 6/29 13 7/12 13 2
Blue 96 6/29 13 7/12 13 2
Blue 98 6/30 13 7/13 13 2
Blue 100 6/30 15 7/15 15 2
Red 8 7/1 17 7/18 17 2
Red 11 7/1 11 7/12 11 2
Red 13 7/3 10 7/13 10 2
Red 22 /7 11 7/18 11 2
Red 26 7/7 16 7/23 16 2
Red 29 7/8 12 7/20 12 2
N=68 Average 2.9

examine the rate of hatching, was 37% of egg-

8. Hatching rate laying individuals.

The number of sea turtles that came ashore at The number of nesting sites that were considered
Inakahama beach in 1978 was 463, of which 316 to have hatched with little or no inhibition in the
laid eggs. Of these, 117 individuals were able to natural state was 74. The average number of eggs
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Table 3-6. Number of hatchlings and hatch rate (average).

# of death # of eggs

hatching # of survival

Condition n hatched unhatched
(insand)  /clutch rate (%)  (in sand)
N-N 74 105.3 8.0 0.6 113.9 92.5 0.8
N-AN 26 76.1 27.1 2.3 105.5 72.1 0.8
N-Average 100 97.7 13.0 1.0 111.7 87.5 0.8
T-N 10 78.5 10.2 1.6 90.3 88.1
T-AN 3 54.7 37.3 0.3 92.3 53.8
T-Average 114 73.0 16.5 1.3 90.8 80.2

Note 1: N-N; Nests with no egg transport and normal incubation status.

N-AN; no egg transport, but incubation status is disturbed.

T-N; eggs transferred, incubation status normal.
T-NA; eggs transferred, incubation condition was disturbed.

Note 2: The number of hatched does not include the number of dead individuals in the sand. Assuming that all individuals surviving the
sand note have escaped, the number of hatchlings here corresponds to the number that escaped.

per clutch ranged from 60 to 156, with an average
of 114. The rate of hatching ranged from 77.2%
to 99.0%, with an average of 92.5%.

Thirty cases of non-normal cases were observed.
For example, hatchlings were crushed before
they were ready to be released by people stepping
on them, hatchlings were exposed to heavy waves
and had difficulty breathing, and hatchlings laid
eggs in or near grasslands and had their whiskers
wrapped around the eggs and absorbed nutrients.
In 18 of the cases where the reason for the non-
normal condition was clear, the number of eggs
laid per clutch ranged from 64 to 144, with an
average of 106. The hatchability ranged from 17.6
% to 91.2%, with an average of 69.3%. Looking at

this in more detail, in the waved -cases,
hatchability varied from 17. 6% to 86. 1%,
reflecting the extent to which they were exposed
to the waves. Of course, there were also many
cases where the eggs themselves were lost to the
waves, but I could not ascertain the number of
such cases.

Three cases of stunted development due to beard
roots wrapping around eggs and absorbing
nutrients were observed, but the degree of impact
varied, with hatch rates of 76%, 63%, and 51%,
respectively. Patchy grasslands and even those
spawned on grasslands did not always have beard
roots attached, and those that did not had hatch
rates of 90% or higher in many cases.

Four cases were observed where hatchlings in
the sand were crushed to death by human
trampling. The hatching rates were 89%, 91%, 71

%, and 74%, respectively. This is also affected by
the degree of trampling.

Eggs in areas deemed unsuitable were moved to
appropriate elevations. Of the 13 transferred eggs
for which hatchability was known, the
hatchability of the 10 nests for which no specific
inhibiting factors were found ranged from 65.1%
to 96.7%, with an average of 88.1%. One of the
three nests with inhibiting factors was one with
attached beard roots, with a hatch rate of 38%.
The other was trampled by humans, with a hatch
rate of 85%. In the other case, the hatching rate
was low at 39% and there were many rotten eggs.
The reason for this is unclear, but it was probably
due to the change in the inflow path of the stream
that flows into the beach, so it was covered with
water.

In 1978, one third of the beach was gutted by a
typhoon that hit at the end of July, and thousands
of eggs were spilled. The total of lost and stolen
eggs was estimated to be about 40% of the total
number of eggs laid. The average incubation rate
of the remaining 60% of eggs was about 86%.
The number of turtles that hatched was: number
of eggs laid (316) x average number of eggs laid
(109) x 60% x average hatching rate (86%) = 17,
793. This means that just under 52% of all eggs
were hatched .

The number of hatchlings and predators that
preyed on them before they reached the sea after
their escape were not investigated. Potential
animal predators included weasels and wild dogs,
but no such predators were identified.
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