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Fig. 1. Map of Kochi Prefecture showing the locations of

surveyed sandy beaches (circled).

FHEEH

LR L EINOMBUL, FHIET O % 1 TIRETSE)
PEHBHIC L o TRRS N, EMEAAREREL - 5353
BB LA FRIC X o THEF S 722011 - 20184 D
TFT—5%&5EL L, EINHE (nest density.
number * km™) 13 % ¥ 5 0 4 51 G0 8 (total
number of nests. number) 72*5 8 R DFIH %
HHL, SOICRSTHRLAMEE Lz, EIRI%HE
(nesting success. %) (. #99 Al # % b FE Nl %
(number of false and nester tracks. number) TPk
L 7210052 O fii 2 5 L 72,



AN - BEARTE: - AN S - S - HPEERD - FERAIC

FREOYIN B L AW EREBEZER L L TRD
HHIZOWT20174E 7 — 11 HICHRAEZ 9 L. ok
U720 #EE - #% (latitude - longitude, degree) 1
BaseCamp (010-BaseCamp-00. Garmin#l) % fiti
L A S O A7 B S O & 10:4E3: TRldk L 72
WiEDE X (length, m) 1ZMZBHE (Google Map.
URL: https://www.google.co.jp/maps/ 20174E5 H
1 HBE) %3 £12100 mo HifL ¢4 L7z (Fig.
2A) o KR DGR 2 & i It & BRIt OB R I
R LIZ#EROB T CofbE %2 RATE (width, m)
&L (Fig.2B). ZOMEDEE (elevation, m) &
AKFEF M OHiEE% + — + L~V (AC-2s. Nikon + k
VY 7NAl) EHWTAY Y THlEE TV, FERL
7 HIEWIHIX %2 & & 12847 & & fEF) (slope. degree)
BB XY AL 2. A (direction,
degree) (¥BaseCamp ([F]_I) Z i L. 4o mjis
EAERENOER LG X, TOMr LI (0°) £T
DfERH LD, AV T k% (median sand
particle size. pum) (. WATE ORHEIBIZTHRM &L
D E50 cmF TOREH HFRICL 7284500 ml% 74
Bl& LT T4 (2010) 12hEo THIED &KL
WHRET L 72, 0.2 mmaAkim, 02—-05mm. 05— 1
mm, 1 —2mm, 2-4 mm., 4 mmZ oD 6Kk
1255 \WorlT, REEHEZ AT LT &7z (Folk
1974) . T3EREEE (sand softness. kg - cm?) 1%, +
MR (LU No. 351, HEJECEERT) & H
W, BT X DR BEERO 3 5T TR & e L 72
WED S L 7o MR F 72 I 3HEDRTICH Sl
i 2 Ens (stable vegetation) PZEENT Y AN
ER D3OI, BEWOREHELZSR L2 A
O A Y (human entry) (FH#EFICADVE D,
LIERB2D 20 %ilekl 7z HllOR A

location of
sand sampling

high tide line of
the flood tide

c
o
Ln, k=
:, _icenter of 2
**sandy beach || =
=
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measurements of width and elevation, and sand sampling
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Fig. 3. Total number of nests and false and nester tracks, and nesting success at sandy beaches in Kochi Prefecture in 2011-2018.

Table 1. Environmental variables at the study sites measured by field surveys. Values of variables are expressed as mean + SD,
followed by ranges in parentheses. See text for methods of quantification/coding of each characteristic. *: Characteristics tested in

multiple regression analysis.

Variables Units Mean + SD
Total number of nests (2011-2018) Total number 40.4 +48.1
(0-154)
Nest density (2011-2018) Annual number-km'! 41+44
(0-17.3)
Nest density (2016-2018) * Annual number-km™' 3.8+3.0
(0.5-10.0)
Nesting success (2011-2018) % 574+35.6
(0-100)
Latitude degree 334+03
(32.88-33.77)
Longitude degree 133.5+04
(132.74-134.36)
Length* km 14+13
(0.2-5.8)
Width m 40.5+18.7
(16.6-85.6)
Elevation m 26+13
(0.7-6.1)
Slope degree 4.1+19
(1-7)
Direction* degree 151.0+45.7
(70.2-248.1)
Median sand particle size* pm 790.6 + 646.8
(100.0-2718.0)
Sand softness kgrcm™ 0.45+0.27
(0.05-1.31)
Stable vegetation Oorl 0.6+0.5
Human entry Oorl 1.0£0
Vehicle entry* Oorl 03+0.5
Artificial light* Oorl 09+03
Artificial structure Oorl 09+0.3
Offshore barriers* Oorl 0.2+0.4
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I A O REHR R

~

THY

center —><— east —>

N
g

<— west

i 1 1

Ikumi Beach
Shiina

Moto Beach
Hane Beach
Toh-no-hama

s
©
o
Aki Beach
Koto-ga-hama
L
]
)
=
[
(%]

Yasea garden 3
Akaoka Beach
Yosikawa Beach
Nagahama
Tobara
Kohdono

Nino

Nii h
Awa Beach
Koyaiga-hama
Okitsu-komuro-no-hama
Shioya-no-hama

Irino Beach

Tanoura

Ideguti

Futami

Hirano

Nashishi

Shimo-no-kae
Ohki-no-hama

Sakura-hama B

Mukuzu

l
-

<— west

i

100

o
wn

(w) yaipim

lkumi Beach
Shiina

Moto Beach
Hane Beach
Toh-no-hama
Aki Beach
Koto-ga-hama
Yasea garden
Akaoka Beach
Yosikawa Beach
Nagahama
Tobara
Kohdono

Nino

Nii

Awa Beach
Koyaiga-hama
Okitsu-komuro-no-hama
Shioya-no-hama
Irino Beach
Tanoura

Ideguti

Futami

Hirano
Nashishi
Shimo-no-kae
Ohki-no-hama
Sakura-hama
Mukuzu

Fig. 5. (A) Length and (B) width of each sandy beach in Kochi Prefecture.

161



Al AT

Al

THEW - Hp

i -

. /J\%i

BT

NN P

Ikumi Beach

Shiina

Moto Beach

Hane Beach

Toh-no-hama g
Aki Beach U
Koto-ga-hama
Yasea garden
Akaoka Beach
Yosikawa Beach
Nagahama
Tobara

Kohdono

Nino

Nii

Awa Beach
Koyaiga-hama
Okitsu-komuro-no-hama
Shioya-no-hama
Irino Beach
Tanoura

Ideguti

Futami

Hirano

Nashishi
Shimo-no-kae
Ohki-no-hama
Sakura-hama
Mukuzu

5

25
=

® West, nest density
A Center, nest density
M East, nest density =5

[J East, nest density <5

fa

O West, nest density <5
. Center, nest density <5

L

60 80 100
Width (m)
162

40

20

8
6
4
2
0
10
5

(w) uonzensiz (w) uonyensjz

Fig. 6. (A) Elevation and (B) relationship between width and elevation among surveyed sandy beaches.



T3 H X DREYN R ERIR

FWREAS W] - km Pl EORSIRIZ, B &4 mPL T, BT
& 732060 mO#HPAIZHE R L7z (Fig. 6B). WiED
YA X% ZHIROFIGME TR 5 &, £ S
09 km. HERL.8 km. H#2.0 km. BAT X (X VEER 36.9
m. FEB37.3 m. BERS75 m. & X EPEER19 m. R
30 m. HEB35 mTH - 720

EF O fEIZ4.1° T RRMEITHE E BEO
7° L BMEET LD 1° ThHolze HADF

Wl1X151° Ty mAMHEIZY - 48— 27 D2481° |
R/MEIZBEDT02° THho7: (Fig. 7TA). %
1T 2 72291 e DR ALK 7 Fig. TBIC/R L7z A Y
7 VRO IMEIX790.6 um T, I KAE IR O
2718.0 um. #/MiiE HEH 0©100.0 um TdH - 72
(Fig. 8A) o FEIRNASZLD &N 7226 D 5 H 201
TA VT VRAEHI000 umBL FCTH D 4FI2, IR
RS - km T PAEZIR L Z215MRED 9 by 12

n 0° 0°
70.2°
360 —v
248°
270 A +
c P o
e A 3 L -
-3 180 b\ 2N e \
3 \ £ N - -~ \
[} A / . Figal = st Y
E \ J”‘ ‘.l ¢"' “\ ¢ \
|“’ “ ..... "I L% 'l' \.-‘—
9 F . Lo v
M-
A - s
1 I
1 I
< west >< center > east >
1 I
0
2P OLZITEd IS QFRZZr 25T ReTREE
SEfXZ55388338 755 0258 +885wiags3
5338553585355y 29gifgtiive’s
- a3 = w3 X LW o o> P o m
EE: 523885 Sxfag¥Ess 32
3 5 a3 o 3 53 - El
220 238 @aF~ie o
g o 1 S '
3 ' i
=2
-]
3
[1]
B : ;
< west > center EAS east >
100% 1

OO

Composition of sand (%)
g

=
w w m =5 5 n
29933228522 °8
FExZ35838w8 338735
ﬁai?ﬁ'ug,gcwuﬂﬁ‘
€ X9 3 'ngé-qu
@ 9 a © -
38 = 5533
o33 952
-4
33
=3
(=]
2
-3
[
3
W

M

S

=

yoeag emy

I

N
oulN
ouopyoy

H4imm =
B0.5-1 mm

NN

eleqol
eweyeden
yoeag ny
BlWEY-0U-yo)
yseag auey
yseag ooy
yaeag lwnyj|

1-2 mm
0.2 mm>

Fig. 7. (A) Direction and (B) sand particle size composition of each sandy beach in Kochi Prefecture.

163



AIREES - BEARTE: - NI A

TX YT VRAEDT1000 umBL T, 8HWEHTRA YT ¥
FAEAB00 umBL T THh o 72 (Fig. 8B)o X I T V4
PO % KR Tl 5 & PHEE505.0 pm.
F1ER1215.1 um. HE876.5 umTdH - 72,

TR EE O 13045 kg - em Ty I RAEIZY -
Y4 8—2 D131 kg - em® RAMEIR/INEIE D
005 kg + ecm®THh o7 (Fig. 9A), X V7 v kg
I OB EFANIZE A, IRPEETH Y

A

:

ZEHW - WP SEL - FRAC

ATVT VRBEPRKREVIIEIEMEIKL oz
(Fig. 9B. Y = —0.0002X + 0.60. R* = 0.21, P < 0.05)

WERORWA DAL EN . PREFITHA L /22T
Dl CTHER SN, A LEMTIEa TRy A F
(Carex kobomugi) % )~ < ¥ )V # F (Calystegia
soldanella). 1~ % % % Tl N~ I 7 (Vitex
rotundifolia) H3H b N7z, EER 17 CTHER
HZENTE, 70~y (Pinus thunbergii) % v

<— west

)
(=]
=]
o

Median sand particle size (um)
8
(=]

N
= =

center ——><— east ——>

0
wowzIITggsLoxErrz2 HZ2Sp< x> w =
EP8ZFTiaEs2R8s558F 889552
533358285535 3358928885 7758353
533933355235 ¢a @ S 33 inBtove’w
£ExF23= 8337w 2 S w2 so=Bo o
R $238 5 bpedp - 2ol a
355 > =2 g o203 3> o
2 o 233 w335 9
o 3 3 o
2 4 =
Q
x
W
3
B :
25
a ®
'EZD
~
-
2
€ 15 ®
2 ]
Z Y
glﬂ PY
®
P+ ° ¢
wv
]
Z 5 I Y ® ® ®
° o
o ©® °
0—”—!—& . i " :
0 500 1000 1500 2000 2500 3000

Median sand particle size (um)

Fig. 8. (A) Median sand particle size at each sandy beach in Kochi Prefecture and (B) relationship between median sand particle

size and nest density among surveyed sandy beaches.

164



TH Y IH XD EEIR

1.5 . )
1 ]
. <«——— west > center —><— east —>
" i i
1 1
5 ! !
- 1 1
1.0 | ! 1
= i i
w 1 1
wy 1 1
Q 1 ]
c | 1
%‘ i i
@ 0.5 - i
u' 1 ]
c - |
‘g 1 1
1 1
1 ]
1 1
i !
0 1 1
Moz TINmE A5 w > HZ<PX<RPNATZ®E
S8S9FFT2ByS 22822832 FC8RgT5EF
T Z3ISLempoo0oFE W caoBxo0o®%wimg s 3
£330 70355 cm@ oz x®x o3 e =
£305F TTde L xR 3"oxbqg9a iR @
-] R C] 3o w5 55 T o
252 32385 o382 335 8
1] =2
538 853 2333 @
o % =
o
-
W
3
%)
s (B
0 O Nest density < 5
W Nest density =5
~
£
S 10 }
oo
=
2 O mo
& (m
5
b 0
2&5- !lxlbmﬂ) O
3 - O - & "
-. O HH"“"‘-&__‘_R
o O g
. OL = R
0 L 1 lo L L J
0 500 1000 1500 2000 2500 3000

Median sand particle size (um)

Fig. 9. (A) Sand softness at each sandy beach in Kochi Prefecture and (B) relationship between median sand particle size and

sand softness among surveyed sandy beaches.
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SN7ze X - VA= 2 ZKBETH Y. BEOBR
DB L T B 720Kz S 5 L b E 72
A5, EOBREEDO IR D - THEAO KT ESL
WESNTW e, i, HE & iR o RIS
D o TEADHINE S T Wiz, NTEED IR
Mg FPE B X OO 3 iR % Bk & T O T
REN, FITHEOBE I HERE SN E R
Ty 7, BT BTSSR, PR
BLORAEEWST OIS EIMEL, wih
DY —TE—FLLTHATDHLD, £ DAD
A BNz, BERRIIEROWE, 127, 3
NHERS REHER. Y - ¥4 83— 2 BXOICHERED
6 i CRERE S 7z,

7 IAAXDERICHET BRIEER DT

FEINEER X ORBEEROEISHAED S H, A0
WAY 2B 4B HIZOWTHBBRZ R L C
5. PEINEREE L TN ORBEEIN & OBIA BB

BIRIZR SN A 572 (Table 2)o 6 DDFPIZEL
(B&, g, AV 7 Ul BHmMOMEAN, FBAEK,
BEIRE) E A E BRSO E, ARFEOEINE
EEHRTAEHRE LT AYT VR RO T
ZHRLAAALEFT IV (BIER® =0522. F =10.271.
P=0002. AIC =52.065) 25#RS7z (Table3),

EE

EWNEEICHEZ5ZHER
X ACVE S U EN AR DS 5 72, HEICTS
BHABWOENT WD, kL 70RO AIdm/N
filEi702° . AAE2481° ThHho/zZ b, Thb
EETHIE2LSHEEOM ZMWTW5, RIFZETH
HLABREERND I B 6 2% FHHEEIH W2 E N
Ja o ClE. FEIREREE L ) & ORI O BRMEDS
REN, ERICEBTEEB L OREEEEORMNIR
. K OWEd X O WL 7 SIS A= Wik

Table 2. Correlations (Spearman's rank) among nest density and variables. Upper-right and lower halves of the table show

correlations and significances, respectively. The total sample size of the number of beaches used is 29. The significant correlations
are highlighted in bold. Nest density is based on the data of 2016-2018. *: P < 0.05, **: P < 0.01.

Nest  Latitude Longitude Length Width Elevation Slope  Direction Median Sand Stable Vehicle  Artificial ~ Artificial Offshore
density sand softness  vegetation entry light structure barriers
particle
size
Nest density -0.20 -0.17 -0.01 0.19 -0.31 -0.38 -0.29 -0.34 0.02 0.19 0.15 0.03 -0.27 -0.07
Latitude - 0.77 0.38 0.37 0.59 0.18 0.36 0.57 -0.25 -0.77 0.14 0.14 0.43 0.17
Longitude o - 0.39 0.38 0.59 0.17 0.39 0.54 -0.25 -0.50 0.07 0.08 0.31 0.26
Length * * 0.44 0.43 0.02 0.31 0.20 0.08 -0.33 0.32 -0.03 0.15 0.11
Width * * * 0.28 -0.54 -0.03 -0.10 0.28 -0.20 0.41 -0.15 0.04 -0.17
Elevation o ** * 0.61 0.29 0.58 -0.41 -0.44 0.24 0.31 0.22 -0.11
Slope wx Hox 0.23 0.57 -0.54 -0.20 -0.12 0.37 0.14 0.05
Direction * 0.37 -0.07 -0.28 0.06 -0.03 0.49 0.28
Median sand o ** *H ok -0.65 -0.48 0.05 0.32 0.32 0.09
particle size
Sand * ok *k 0.28 0.27 -0.31 -0.14 0.08
softness
Stable ok *x * *k -0.12 -0.27 -0.27 0.17
vegetation
Vehicle entry * 0.27 -0.20 -0.17
Artificial - -0.12 -0.14
light
Artificial * ok 0.16
structure
Offshore

barriers

Table 3. Results of multiple regression analysis of environmental variables affecting the nest density of turtles at the sandy

beaches of Kochi Prefecture in 2016-2018.

Independent explanatory Partial regression Standardized partial F-value P-value
variable coefficient regression coefficient
Median sand particle size -7.977 -0.425 5.335 0.036
Direction -1.224 -0.481 6.837 0.020
Intercept 37.426 18.172 <0.001
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ERRZITONTze EBOShDOMIIEL ., #EOH
MADVWEZ T WA MG, TEEMNZ RN 5 B
DWBEDBIED L r —ANLSnEEZ b, KO
PRIl & B & 2 BT 2 BIHO—D & 7 A1 RE
YHd»H b, F72. Johannes and Rimmer (1984) &
F—Z §Z ) 7R T O S AR IME T
FEINRONLZ &0, HEINHE L kL 72m s
ODHEHOMBEERT T b, 5% BHIRT O K5
TR DML % TS Z LA RIUE, Ao R
FELHMEOMBRDIVHLNIIRELETHA I,
ARWFFE D FE G 5T OFER. ARF O PEIIE B0
LTAYT YHAECROBRYSH L Z LARE N
720 F 72y PEIREEEE S ] - km 'L k&R L7215
D9 H12MWRETA YT Y RAEA1000 umPL FTH %
&L ATT VRN S WISUL CREIN DN
7 BG5S A B 17z (Fig. 8B) o HIH (2003a. 2003b.
2003c. 2005) 12 & %2001 —20034EDFHATT . B %I
WL - PR OB CRE££2000 umBLE) T I A A D
FEIRAERR S N2 r — A3 e dr o 720 ORI
FEIR A A ALK e B A2 52 5 L AL, FIH
5 (2017) (E BRI A A e N I Gor
Ja 42 2) IZBWTHREIVNE L BB IZON TR
IR EE A2 L 2y L. 72, Saito et al
(2019) (IR HE DM DR AN S VIZLIIEHIE
CHEFES L, BALRDO B S 5 2 ify T &
TEDOWHEIMML %25 T 2R L IRDERD
BELWRMEICE,R L, —Fh, BERBEREAED
FH 451 121998 4F 12 L BES79I0T, PEJN367 0] C YR L)
63 4% % sLdk L HAMIEDO T 717 I 4 X DREH
HWTH 5D BREEA HREERAEW S R v 5 —.
URL: http: //www. biodic. go. jp/reports2/5th/
umigame/. 201841 H15HME) . FiEDO X V7 »
FLAEIX1000 - 1200 ymTH -7z (KE S 2001). &
HRAIRO 2 D7 VRAEOFEIZ790.6 um & H4E
XD BFIZIET Y I T AOEINTHEL
TR RO RSV R 3w EZ LN
A% 2011 — 20184F D F- ¥ pEPR LD = 1X57.4% & H
EOZNL DK 572, HERIZES 1 kmOE
MRETH LD, BIELREMEICHEINTEAROH
TRV L WEELRBETH S GRHY I A
% # 4. URL: http: //nagata-umigame. com/
category/midokoro/. 201841 H10H B %), # o
7280, FEINS BAEMRAET S 2 L RIS, T 3 TR
DENZTHLERPD L WEEZEZ bLD,
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KEFFEDE AR D HIZE WA, A VT VHE
EERELRMEPRONZERE LTl Hah
FIETERE, RER DD o7z (Table 2)o S & WAT
EBLOHEBHIBERLBE D 5, ESFTIRE,
WD R D R RS 250 — B O S &y
FTHICIERVEITEPUETDH Lo WH L7 HIE
EZUTHWHEDORBIZLY, EOHS L RITX,
FREFHE — B OFPHICRE D L ABN D, — ik
W AR ORI L RO RS S
L3S (Brown and McLachlan 1990, ZEH -
JI 2002) . B OWERP KL WEHSOH 5 #HHET
X, RO/ E S BEWISIE B O T EEAE I
NTHEL TS, TO X9 BREDONS Ry
IAAOEINZE L (FIH S 2017). F 7=, W UHHr
THIAEDZEHEIR I N DIEHKRKVITE T
Hbo

Mazaris et al. (2006) ZFV o 7HWHEHFF > b R
BTTHY I A XD ET L ERZ 5 L
R, BATEPRIEETHLHE L, MLELFY
VTDOYT AT BETITbNIT T I ADH
TR H O BT X 9534226 m (iR 9 —
34 m) O TREINA T DN Tw/z (Hays and
Speakman 1993) . ARHFZE TIEWED BAT X 5320 m
VU EDigRTIZIZETOREINSBASI, FEINEES
M - km ' PLEORED T & A & THAT X 5320-60 m
Thol: (Fig. 6B)o 7H 7 IH ADEINT 5 iR
ELT, BABTIZ0mU EOBATE N H B 2 LAY
LI LwEEh (KES 2001). FE EmT R
e T ELRAT X 3R/ T35-40me ST
Wa (55 2009), MR NELGEETIThIR
TeHAETIEY I T AFHOEINCEETLERE L
T, WEOEESBBTF o (BIFS 1992), 7 3
A AFOINE D 5 WERPEAK T 5 & FEMEIELTL
T, TITAFHIZD) A7 PMENEEDDH
i BIRLCENTLZEEZObNS (Al
1992, Cautetal. 2010), L1ZE 2. A TIEHE
4 mPl E ORI PEINE A5 1] - km T BLEIZIE 7%
53, LT LLREIND LI EHEINEEIH VDI
Tld 2 o7 (Fig. 6B). MEvEAENEIC#E L 2EEL
AL FEPI0 kgICHDBLET AT IATAIZES
THEBOMEZHITTLIERIRELZAHTHY,
WS < R BEMOE WG~ LITE /L DDOT
7%, XoT, 7 I ADEINPITONLIEDE
BEBATEICOWTIRBEIER L Y IVPFEHET DL L E
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Zbhb,

Mortimer (1990) . 7t a3 VBlIZBWTE
P L 72RO TR 7 4 7 I 7 A DS EINE % 3
LEICRDOBEIP SR T W L b, BT
D725 I —OFEIIREDHE 2. IV MK L7z
& &R L7. —F. Kikukawa et al. (1998) &
WARE L ZORBOBETY I HAHEI®RS b %
HATHEINZIT) SRR LIz, /20 BARTT
RS, FEINEEATS ] - km ' L EOHEREOIF &
A EZ IR EEA050 kg - cm®BUF T - 72 (Fig.
9B), WDRAEE LI IO W TIEA R TR
LI ICEADOBRIFEED S, REO/NS WIS T
WEDEV, X o T, Kikukawa et al. (1998) B &
OARMIEDMERIE, A DT YRR/ S WIETREDN
HEDEHWERRTEZZ L (Fig.8B) L FJET 5.
L2L. INSORIZ, oRi I U7z i
EOEMNE 5T ZTTHIBEND S, KEOKEW
ITTEPEDME C R T Wz, A ZHE 5 FETR
O RDOIGIRITHEFE S I s, -2 < &
FLHRITRZ DI Wiz, ZO I
weE 2z 5 b, Mortimer (1990) DOEIEEHF]Ix
CNEHzB. —F FHEIVNS WD
<o A AH B RIS TR S L
RFWIKAL, KEEAZGER LIES AR EOIE
X B0 ANFrD Y Dy &b Ok 1 B AYE <
Mo CHEMEIIEC 2D, EINEZIEALZ L3
F#EIZ 72 5, Kikukawa et al. (1998) 3R fIZDW
TEHEALTVRWY, BHRECHFE -G EZ
) THRWEE R, 8 CTHEINEE S E %
BDIDTHH)e TNHERBIEL, BWEIT/HE W
RAETHD, BIRICE > TREDSHEINRIELL T T
DEGT DWW HHBREIC AN D ) | TR EE AN EE IS
NG I A X DRI E LTEELL, R
)RR, HIEMEICBWTH, EERL Y UNTE
3 bLEZON5,

FDMDER

Kikukawa et al. (1999) (MRS LO I 4
A DFEYIZBIRT A ERIZDOWT, EHRHT O
RO EOLFEEHNTLERDO—2L L TilED
RE2NERs N, AOMIBESHHZ L 2R LT, 2
M2 CKikukawa et al. (1999) &, MHEAKEIC
BULIEWHEIIAZDOL Yy —IZHHEINS 72
B, 7 I ADEIRDPHE SN T - 72 LR L T

W5, MHBIL LB A R — v EREDEBORRIC X 5
THER284ERE 7 — 9 H NS WpHRIR o £ 3 4 7295 TR
MRATE R RICERSINTT »r— M T, Z08
6 SN2 HIASHEKRE - <) v LY v — L&
L7z (M #E, URL: http://www. pref. okinawa. jp/
site/bunka-sports/kankoseisaku/kikaku/report/quest/
jittai_top.html. 20184 1 A15HBE), 2oz &
5 b MHRIL ORI O AN DOFIH BEEAE W OIEE
Thbdo 7IH AT EBELAE, EINTE 2550
BRPOLRIMY OBIEFE CITRDBFFHLEZNT 5 &
EINTEH (NH1982). £ DAL > THHE
NaMFEEMITALEEZEZONSL, SHOFETIEE
AR T ORWIEET, EIREEMRVWEZR S
Lo 72 WHEIICH A K &4 kmD AW 5%
X, BIROBEIBIEF v v TEEH > THEIZIET
TR LIy =R LLEDLETEDY (K29
<y PO = A X DG A5 4 . URL: https:
//www.shikoku.gr.jp/spot/. 20184F 1 H15H &) .
COZERTHTITADOEINCS Lo §E
TR D B 720, EIINIZHED 5 MREO
FIHPEEN S,

F72. BATHIZE TR AMIGEEI 2V ST bk
Wit L OB IEOMBEN S H Z LATRINT WS
7% (Stancyk and Ross 1978, Mortimer 1982,
Kikukawa et al. 1999). AWFZE TILEINEE L AD
HMAYOBICHBEIZR O oz 61T, FEIN
BELHMOEA L OBICHBARR O N 2h o7
A5 M OMEAIT EREEINEEE 52 57217 Th
<y PEIREED & OWALIR DB b 2B % KT T
Zpmen, TS (2004) IREAEENEWIZ
ERIMEBEIAFREIKTIAE LTS, HljIZX -
TTELHUIBLER, WL 7 I T X DOYHE
WCEoTORELRD D 5,

WAE, BARTIERETHPL IO OMELSSB
Y OBHRF OBBEPHEA TS, TNHITKEAD
R MEOREZ I ERHNTEESINTWY
BHN T IH AL o TRIFEND LREOIFIZ 2
LEEZLNS, TLHHFIZROEFIZLD ) ADD
HEEWEREXITHRE I N TV, BURTIIEERE
WAy, BERICIEHE Ty 7 PEBEE I N T
Wh72H, YITAOEINTZ B5IER 5T
Bo —Fiv TClERICBERE S B T KA TR 0 BE DS
5 GHEI ORISR A WX ) IR > T b,
F 72 ORI DA F I, NG ASER G
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ENDBINITHhoTVDIZD, AT I H A DR
WHEBLZWI ) ICHREINTW S, Kelly et al.
(2017) &7 I A7 X DREEINT OB B 5 W78
ZAFE L. THUEEE, MAEDOR L, R RO
KA ATATOWTHRL < Z2WiEs T, AT
FIZEHENTWEZ) TIZb o, EERL
720 ABWFZETIE. BATHIZRIC X o TR SN2 AT
WOFERPAANDHDZBEIHER I N TV W
(Witherington 1992, Salmon et al. 1995) .

BHMER - - REORERIE

2011 — 20184 DX ETH L D 2 13 PHEBCoie b 555 <
784%TdH > 7z FEIIRIFIL EEEL 72w I #7298
FESRATEN Z Wi S N 7256 1R 2 %0 IREHETILE
N THEEY R BRI ORRE S N7z 7% <L Al
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WAL ol bR END, BHEDY A XDF(HE
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WTIIEEA 2 mALE ORI CREIIEEE DS 2 5
720

U5 A NE B O L) 2 & O OtE % <
T, F72. RIENERE DO R I E L T
BIZXoTHELZERIHERLTVWDLEEZ SR,
ZDOFMO KB DOUPLII PR A 7 € & DD
AT VREN228 umENEDP 0T, TD XIS
PEER O 1 3B L TR AS212 — 500 pm LT O B %
D/NE VTR E L (Fig. 7TB). 2D X VT VAL
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Hotze —J, WEOE X ) HAZHIERE T Tl
FEIRWICHEDSZ TR D T W A SN, R
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MO PR, itk & THRAMB K & v
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%o TOWITHBENIKRE HEL S WTHED 2 i 13 HE
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B OREL B EENS (JHH 2017), 19484E
10 H 19 H A HRsE S 72473 )1 1 o0 {13 438012100
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Abstract

Sandy beaches of Kochi Prefecture are popular nesting
grounds for North Pacific loggerhead turtles (Caretta
caretta). However, the habitats of these beaches have
changed drastically mainly due to sand depletion caused
by human alterations of sea coasts and rivers. This study
aimed to assess the relative influence of various physical
and human-related beach characteristics on beach
selection by nesting loggerhead turtles, and to
comprehensively understand the current conditions of
turtles based on fieldwork data. Sixty-eight sites from 29
beaches were chosen for survey based on either of two
conditions: 1) the beach was in a designated protected
area of sea turtles by prefectural regulations; and 2) at
least one sandy beach from each municipality that faces
the ocean was selected. We surveyed these beaches and
measured 15 environmental factors such as length, width
and elevation from July to October 2017. Of the 6 factors
tested by multiple regression analysis, direction and
median sand particle size were selected as significant
variables that were negatively related to the beach
selection of turtles. Explanations for this result were
given to relate beach characteristics with physical and
human factors considered to affect the nesting of

loggerhead turtles.

Key words: Caretta caretta, nest density, direction,

median sand particle size, multiple regression analysis.
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Fig. S1. Photos and maps of several sandy beaches in western area of Kochi Prefecture.
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Fig. S2. Photos and maps of several sandy beaches in central and eastern areas of Kochi Prefecture.
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