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Abstract

Abstract

Sea turtles are a kind of large marine reptiles. There are five species in China Seas,
including: Loggerhead turtle (Caretta caretta), Green turtle (Chelonia mydas),
Hawksbill (Eretmochelys imbricate), Olive ridley turtle (Lepidochelys olivacea) and
Leatherback turtle (Dermochelys coriacea). The five species are listed in Appendix I of
the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), and are also the national protected animals of Class II in China. According to
the IUCN Red List's evaluation on the endangered status, hawksbills are extremely
critical endangered (CR) (2008), green turtles are endangered (EN) (2004), loggerhead,
olive ridley and leatherback are vulnerable (VN), assessed in 2015, 2008 and 2013,
respectively.

The first part of this study is on the migration pattern of sea turtles in China seas.
In order to understand the migration characteristics and the distribution of habitats of
sea turtles in China Seas, 17 rescued sea turtles including 9 green turtles, 6 loggerhead
turtles and 2 olive ridley turtles, were tracked by satellite transmitters from June 2016
to May 2019. One was released from Beihai, Guangxi, 11 from Dongshan, Fujian, and
5 from Xiamen, Fujian. The total tracking days are 1504 days with a range of 5~291
days/turtle. The results showed that the migration of sea turtles covered a wide range
of 6°21'~33°28" N and 105°36'~129°48" E, throughout the East China Sea and South
China Sea. The tracked sea turtles also entered the waters of the South Korea, Japan,
the Philippines and Vietnam. Most tracked sea turtles inhabit within the continental
shelf of China Seas, with exception of two green turtles which crossed the South China
Sea and entered the Philippines’ coastal waters. The migration of green turtles was
relatively concentrated in the waters to the south of The Taiwan Strait, and one
loggerhead turtle and one olive ridley turtle migrated to the East China Sea through the
Taiwan Strait. The results revealed that the Taiwan Strait is an important migration
corridor for sea turtles in China.

The activity hotspots of sea turtles include the coastal waters of northern and
southern Luzon Island of Philippines, the Beibu Bay, coastal waters of Leizhou
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Peninsula-Yangjiang of Guangdong, surrounding waters of Dongsha Island, nearshore
of Shantou-Shanwei, southern Taiwan Strait, coastal water of Putian of Fujian, Penghu
Islands, costal water of southwestern and northern Taiwan, the nearshore waters of the
Yangtze River estuary, and the southern water of Jeju Island of the South Korea. The
hotspots of green turtles trended to be closer to the nearshore, which was compatible
with their foraging behavior by feeding in the nearshore seaweed beds and coral reefs.
The hotspots of loggerhead turtles and Olive ridley turtles trended to be closer to the
major fishing grounds in China, which was compatible with their feeding habits on
invertebrates and small fishes.

The second part of this study is on the green turtle productivity and the
environmental factors of its nesting grounds in the Xisha Islands, China. Sansha civil
government has conducted a continue 3-year monitoring in 2016-2018 in Qilianyu,
Xuande Islands (Amphitrite Group), Xisha Islands during, and recorded 152, 172 and
122 nests, respectively, which confirmed that it is the currently-known, largest green
turtle nesting ground in China. In order to evaluate the green turtle reproductivity and
the environmental factors of the nesting ground in Xisha Islands, 11 islands of Xisha
Islands were monitored in August and September 2017, and August 2018, including
North Island, Middle Island, South Island, West Shoal, North Shoal, Middle Shoal,
South Shoal, Zhaoshu Island and Yongxing Island of Qilianyu in Xuande Islands
(Amphitrite Group), Jinqin Island and Guangjin Island in Yongle Islands (Crescent
Group). In this study, the locations of the nests were marked using GPS and the
information on the nests were collected, the number of eggs per nests and their
reproductivity were accessed, the body sizes of nesting female turtles were measured,
the incubation temperature in nests were recorded and the sand particle sizes in the
nesting grounds were analyzed. The results showed that 8 islands in Xisha Islands have
active nesting beaches for green turtles, including North Island, Middle Island, South
Island, West Shoal, North Shoal, Middle Shoal, South Shoal and Jinqin Island; North
Island has the highest number of nests among all islands surveyed. Although Ganquan

Island of Yongle Islands is known to have green turtle nesting ground, this study did

v
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not conduct survey in the island due to the limitation of tranportaton. The nesting season
of green turtles in Xisha Islands lasts long, almost cover the whole year, with the peakin
July and August. The average number of eggs per nest was 87.2+17.9 (range of 58~131),
the average hatching rates was 78.6%+24.4% (range of 14.8~100%), and the average
productivity was 77.5%=+24.8% (range of 14.8~98.8%). Based on the recorded number
of nests in 2016-2018, the annual numbers of recruited young turtles ranged from
8244.8 to 11623.8. The four nesting female turtles in North Island were about 91-103
cm carapace length and 68.5-94 cm carapace width. The recorded incubation
temperature of 3 nests on Jinging Island and 2 nests on North Island revealed that
incubation temperature from early-August to late-October was above 29 °C, indicated
that the strong female-bias ratio in the new hatchings. The sand particle analyses
showed that the sands in the nesting grounds have four size classes, >2 mm, 2~1 mm,
1~0.5 mm and 0.5~0.25 mm, suggested that green turtles have a high acceptability to
sand particle sizes. It merits further study onthe human activity around the nesting
grounds, vegetation coverage of the islands, terrain condition and oceanography to

understand the nest site selection for green turtles.

Key words: Sea turtle; satellite tracking; activity hotspot; nesting ground; productivity
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) s 1 2 [7] #M i ) ( Bolton and Balazs, 1995; Limpus and Musick, 1997)C L& 2.1A);

(B) #hfa i B — @ S Ja TP AR AT 58 IR KR BT, R KPR E

g, HFREEMR A (WK 2.1B);

(C) Yl 21T R SUE &, TR I R i A g R A 1 A2
PRI R e o R PR A PR BST IR DRI I 57, ELh P AR R O AR A Kt 22 SR AR
X (Limpus, 1990; Bolten, 2003) (WL 2.1C);

(D) I B T AR AT A I 1) 7= O 3700, BEIL BT AR
(Plotkin, 2003 MEVE MR I i FL 1K) SEBR A FU b AU L AL 2 AR, A7 HOAE KV

(Hughes and Richard, 1974), T K 2 207E 7 U [t 1 B35 ( Godley et al., 2002
3
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T ¥ 03T A I S (B BT A 31 3 (Godley et al., 2002; Plotkin, 2003) ( L& 2.1D);
(B) MEPERCFTEACHL fEHEA B P=00. M7= opseasete)a, MifanifEme
Yy, BEJUVEERT —ANEFE F R 357 OIS (Carr, 1965; Luschi et al., 1998)
(LK 2.1E);
(F) PRI — N G 2 I OR K o 5 8 Bl Vb 7 B 5 3 i o
FEAE 1-2 JZ N FRRIR B 00, dn b A S BOR, 2R GG 28 7 917 A A 3 v
1 (Miller, 1997; Plotkin, 2003) (L&l 2.1F).

C

m RKERE
Bl WA
GER, BEHBH) e
B
A >
e s B
(KK, D) Ol et GEHZERR)
i
it
Rt

A . E
o
Hf (&)
(FimHT ) . @
[{ipliwis s
B 2.1 ¥ AT S Ay A

Figure 2.1 Life cycle of sea turtles and their migration pattern

2.1.2 BRRIEBHFE
2.1.2.1 i8R

LRI RORERE RS, K E20~40 emZe A7 A1 VUT R 00 &
(Bjorndal, 1997; Limpus and Musick, 1997). % iAE B4R 4RI (0 I8 B Ei
PR AU RE R AN AR AR BE,  SEMS I R BN 4 (Bjorndal, 1980, 1997;
Mortimer, 1981). T H IR A0 LR IXHUIR, Frlsgig i i gt 2

R 74 (Mortimer, 1981; Lopez-Mendilaharsu et al., 2005). {H3fIEFTH 4k
4



S P I T R R IE AT T

AR R EMN”, WA RIGIEASTERFERRE, DRI
NE (Hatase et al., 20060, {HXF T [/ — AN AAMEAR T H NFE R R &
Y, ARAER G R 5RO ARG R 562 Mo A2 e 0
LRI AT B3 577 003 2 1B I IE RS RAE

A= IRA IFE B A ) BRI AR AR . SR f AT S P RE R Dy = O
WS R aMEERLE, M TKESR . BAFNAMITH (Carr, 1965). %
W et LU R A A AR ST P O 0 f,  REE IR B 0 i R A 1D 5 67 Lt
A (Luschi et al,, 1998), HATUESE R BIMEIE SR ta A B0 e e, WIARH A
HPER . AR W74 [ 205 5 58 83 (Papi et al,, 1995; Luschi et al., 1998).
Ve FAEARCIC G, BRZ R B, (A — S iiE st ox B LE = N ik
WEIFAS (Plotkin, 2003)

Sl R RIENGIR A B2 i 2 iR CREIEE 5, 1984), HIMAF
Z eI AT . H B0 PGV A o E R e B0y (Jia et al., 2019,
inpress), R &R T 5. | ARHEZA (Chanetal, 2003;2007; Ng, 2015). F§iF
K BAKFE (Cheng, 1995, 1996, 2007) LA I EIEEFBI5 (1225,
INERER. 8155 ) (Chen and Cheng, 1995; Cheng et al., 2008, 2009) 5 B4 /)
RSO0 e BRI, FRHER Y R R AR I SR O A B AR 1 2R
BHOC NEEMBEEANTEG CRARR L7, 2IDMEEEL. &
WEEBER, WARMEESE GE#RE, SRS (Moritz, 2002) HlH A
FA 3 (Nishizawa, 2011) ZE#[T SRR I 537 .

BT TR, 75 b E Ol s stk b, IR B
K EEGEBNY B2 (Wan-an Island). HATEREES (Ryukyu Islands)
MUNSE R B (Ogasawara Islands ) AR 5 [ (1) % 52 2 JE 15 A & (Micronesia
Islands). K7V PakafliPulau Redang, L& FE/ 5 Turtle Island 25 M B 5H 4
W (Ng, 2015). WAAHEFE R, FRIE i S0 5 B REERUR TP R 5 7
PR R B AL MR C R (IR 45, 2009).
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2.1.2.2 R

WEFOLTE B T A R RN R 7 (e e B AR 28, WEAHE A0S PR AR
. BOIE SRR SE PR D R i SRS (Witherington et al., 2012,
Mansfield et al., 2014), {ERPEX FERL7-11.5F MK =T F K 46-64 e/ A7 FER ]
WA K E M E (Bjorndal et al., 2000, 2001), F 35 EAE T /K 7E &
A3 (Dodd, 1988).

AR R VE AR K. TEVU AR PR AR BT I . G K
25.6-64.8 cm) MHARHK, BlA BEIAIACKT-FEER,  IER% ) RS A e 4
SR, AT A A KRR (Polovina et al., 2006; Kobayashi et al., 2008).
AEI PR —— AP R g KPP —— ORI T A A T IR 22 4K
PR, fESRTEERY N INRIAE JE L (Baja California) Ji 8 (Bowen et al,
1995),

Wi R IR T s N . NFEBEW EE, H—2mFETaE
. (Bjorndal, 1997). {H&T¥EAIEITIE I 372 5 A 240 LR AR b 77 U2 A
ST W AR TR B FLTE I S £ I B2 81 1) R B 2 ) KPR AL TR
HAE R PEALEE A (McClellan and Read, 2007; Kobayashi et al., 2011 ).

W R SR (R P BN AR S A f, AR BT B 77 DA I AR BT B BE 5 FOA
ETAH (Papietal, 1997). ML 5 =GR 5 23 S EI RS 7= 53
A FBCRPERI 3% (Plotkin and Spotila, 2002; Plotkin, 2003). X T4
W, ZHEDKESMAERTE, AR5 M S 7E AR AT
I B AEAZBLHL L (Henwood, 1987).

WEATEIT R AR MR RTE T, BT DALl f A 25 T H AR 7= o
Y (Hatase et al., 2002). B4 Bk, ££ N IAAEJE T By X Mhr T g b1
PEASHAR TG &Y, A E— E LI A RERh e, AJE RIRG  45 21
FHMHN5% (Bowen et al., 1995),
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2.1.2.3 KFE¥mE

KPR AR T, BEARKTEEN, HARKERZ MR K
TN A8 PRI R 2R 7 B 7 43 AT 7E B RE AR AL BRI B ELE 1 (Orissa) g R A AR AT (1) 88
PHEF A BN AT i 2 o AR BT 2 BT R AR AR BN, X R
FYFR A “arribada” (Fonseca et al., 2009; Shanker et al., 2004). PG AT REE ALK
A IR F7 B AR E

55 HAm I P RN R 2, P I Fa 23 7E RV B2 I G 43 (1 A B A AR
B, 5 B3 S A [A) P CPlotkin, 1994) . F 3 UG A MEZ) ) Al #1509 £ (Bjorndal,
1997). TER TR EREARM. SRR, BAXN R SR«
HPE” (nomadic behaviour) #f i, 2 KFMIIR /N (Plotkin, 1994, 2010).

ORI 0T 72 B 37 P R REAE P P AR A AR R ZE 0 I, AN B B P A 0T
7 O3 RO RE LU ARG, TS O (R R 1) Al B2 LB (Kalb, 1999) . ¥ 43 I
I KR WA THIT RS, 1R AE RPE X S A I, MR U 4% 28 1] 7= IR 373
¥, SEREUNEIR B X 37 (Plotkin, 1994; Plotkin et al., 1994).

Lo TS T A R 7 /> o 5 R P A9 T P R R (D R
PP B AR A M) T5A BB

2.1.2.4 EEETHBHETF

W FE N RAEHE 7R 3 S O A R I R 38 DL SO A PE ST R I 1 52 U7 1) PO
il AT 2 AR AR . N IR, SRS RT, B2 E M
RAEIER RTHE, DARAEL ) 2 AF RS IE R AT 0] A RS HE 78 1L B 5ok
B, NI RN TR, o HWB7 R R L RS W fir
1]—KFZ& (Papietal, 2000) . HABFBEFROFE G (Lohmann et al.,
1997). #F/KIEE (Plotkin, 1994; Limpus and Musick, 1997). XA FI#FiR (Papi
and Luschi, 1996; Luschi et al., 1998; Luschi et al., 2001), LA X&3&E R &K F
k%% (Bjorndal, 1997; Kobayashi, 2008). #4h, [ Bt R A iE
LRI R KA EERE (Owens, 1997), HoA A5 A1 0] G471 (K R38R 1

7
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WL R R sE B i i iE# 07 Ko

FANERIFAEREE S, RS R, AN 2 R AR ORI, JIi %
FEARARIE, W i g I AR B 2R 248, A iy AT By R
VEANRVE o [RIFPAE DI F P RE 22 70 BEE AN IR A S8 B3, (RIS S [F) R 1) F
A REILEREE AL B .

ifi FLEEE NG, el @mkik, Wapoh—KIEmEY,
ZFFRARER . AR ORI TR, TRES AR R TE
— B FRRE LU R A A o AR B T OO AR M R AR SR I, SR
g AR U f 2 SR MR AT (R BN A ACIE X, i DAAE B AR R AN TR 19
FEE R A RS2 B E R (Bowen and Karl, 1997).

2.1.3 DEEMERESRIBMR LHNA

T BB BRI A B AU A5 K BN PR A YT B B LR AT B A AT I B
BT —  BEERIFHARNIK S, A L e bR R @tz e,
ST NAER, BRERR RS I WA ek, AKKEEE, R M—4
AE S B BUE R T LERESE OLE 2.0, B FERERZS B I s B R B (H%
BR8] Ay 2-3 4 ), DA itk 25 4 Ty 5 IR e R BR it f 5E — 2B 16 s B BB 9 H 1Y
H i 7 208 0 PRI B MA T i BEUIIE R, 3T 256 20 T A4 e S I F
N TEREIE AR

R BAE RN T, (HR TR, g A Sa R TS
Hh A, RS S AEE A B R 858 LT A R (Papietal,
1995, 1997). LX) A BE 2 BT EALEEE, RIGHTH AT, TR
FILE A H X R4 B I 8], DA R e 5 > AE KB B IR 2 5 (i % 1R 3K i 1
Hi 5 2% (Luschi et al., 1996; Papi et al., 1995; 1997), ] L2y #7175 Hi i 8 O 44
SR (R E. IS A, FERITRER ) ZE AR E 50
ORI T

M 20 40 90 FERIFUEE S, WEEADFH 100 42 R g faidtir 7 LR EAHE
R AL, W R IXIEFET R MG . 34 Rk agibsid, Kha

8
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FEHEWE20 AL JREMN 4 HL s 10 R, FEHE# AR 5 E B ]
BEAT 0T, R T HAMEAER A S IX, B R RIS DLk 48R 24
WEf 2 N, KCPEEmf 1 K, M4 X (Ng, 2015; Ng et al,, 2018). 7 R iRl
fatlds 4 Agifgfafl 3 Rifa, T RBRILIT SR (Wang and Li, 2008). 32
RS S TE RN R I 5 PN R T, e MO R, BRIt gs 13K
L £ (1) 3 #2420 (Kobayashi, 2011 FAEXNE RER, HFHE Y 5. 615
TAB Ky« /NFRBRAN T U T B S5 0 ™ B 7 1 7 DR E IR St , AT S0 1Y)
PREEMBETT, ik 7 HITBRENE £ (Chan et al., 2003, 2007;
Cheng, 2000, 2007; Cheng and Wang, 2009; Ng, 2015; Ng et al., 2014, 2018; Song et
al., 2002; F3CJi 4%, 2002; R 48,2012, HEIW 4%, 2015).

2.14 HREXSHB

NPV iE s, FEHM . B WA SR N A, —H2 S5 E
R ECRRREE N A BRI, JUHE il pE s B AL £ ) 0 1 3 S il Ak
WX SR, RGO EINSE (Hillestad, 1995; Lewison et al., 2004). | fift
PSRN PO R SS: N brik = SN WML RE SerIL /L7 S Tl E PRI i e e A 1
iy A B B S OR A B R L

EIR AT AT 700 3 B R A e R RS R A A L 1 AR R B9l ik, (B
BEEHCE P 2 W RS ANGE T 48 G S VS A 2 A [
-G VE MY [ TR R 2R, 3R T EE AU AR ML X, S i
MV iE B AN D IR, 012 X A A — B AR R AR 7R 1 BB -
i H 24k, FRE X T 48 di R ) e ALB BRI R IR T E

AHIE TR T B BRI R U, DR XIORER 7R B AR 119° BAPEH)
BV IR R B AT 57 X, B 1 RO P IR A B R )5 2 RO e A2 i ) 2 g
. I 2 DEEAAL, BEBIHREER, AT TR A
WS R, 1 it e v DX AN F A i s S 1B 0L, % R EE R
SEANLIB BT T L BRI R FEIX 38, 4 Ja B 55 A AR B ORGP B SR it
AR .
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2.2 REE®

2.2.1 Bfa kR

AT FERRIC IR R

D RGR R bR 2 B AR MRS, I R I R i
o F7 VAT 21 b ST 30 R AR 2 M AT AT o AR 2RI ] B R 2 X o B
AL BE 15 W 38 A TSR R 0 2 2 T S A o AU B AE N O TR SR A O I
[AIANEERL 1

2) FAJE K R A R . 32 R T R ROk A LI 32 Dt A2 A 45 24
HOAHRH U HEAT B2V, VR AR B Ja 22 HEBOA - 1% i B L AN 3R 358 AR I [R]85
KHR AR A Bl ), REEREPIT N TR,

222 DPEEMMUARREMHSETIR

2.2.2.1 BEENN

BT T TR AL ACK I H R EAGEH e =, A 4 FS (R2.D.

X 21 EERMABSH=HK
Table 2.1 Models of satellite tags and their producers

S 3
SPOT-287C
2% [® Wildlife Computers
SPOT-352B
K2G-576A 2% [& Telonics

TAM-2640 b 2% Sirtrack

10
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2.2.2.2 TRMHE

24 TREAAIT R L M EL, i TR A AE ] S S Bl B 47 1 3%
(% 2.2),

K22 THMEEER

Table 2.2 Information of special materials

iy ] &
WEME AB Jk——5 Minute Epoxy % [E Deveon A F]/ZEE 3M 2 H]
AB RELER G % [ Devcon /A H]
IR B iR #h £ ——Repair Epoxy %[ Loctite 2 A
Je A Wildlife Computers 2 &) J5 i
5E il BN RS AT 25 & National Band and Tag Co.
2223 WEMBEIR

TeK . oK. b4k (P150 A1 P36). B, AHF (1x10em). — kPRI
F Ok Tem ZERIA]D) . —RMEEFERA (15 mD. —REFE. FER

2.2.2.4 Hit#E¥Im R AR

M (. EREORIKRS BT, feAh— R T
A2, (ABRKE . S ALK, BRI, BRI

2.2.3 DEEAMNAER

TE 22258 e N AR T B 8 B A E LR B (R 2.3). AR =
Mg, Telonics A1 Sirtrack ;&R #EH 7 7RIS BHIRAT R B2 EER, L

JREERAE; 1 Wildlife Computers & W] PAFE] X6 B F, 3@ PR xt e ir
11
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A “ AR RS s P RIr a0 “B U AT E A E
S T RE i B

SE AL AN IR e £ 7 AR B AN I i A iR 5% (Watson and Granger,
1998), A RE PRUEIE # 1K) H H G s A & SN G NI B 520 . ASHIE 718 T 5™
WERLE , E LA B AN BRI AR5 B 1%,

12
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R 23 ARG B

Table2.3 Details of satellite transmitters

Bk RN AN
\ EE ~ 15 R BB R
EAAXTL 5 (o) (KxTmxm) | HEHA TAYER AR
. (mm) (R)
SPOT-287C 72 70x41x 23 550 (SN L
WENEKIREEE CAN [, B X )
SPOT-352B 129 72x 56x22 920 SN =] P )45 B B (] Bl
%)
WFshiash, ¥k W
K2G-576A
360 138 x78x 50 2163 (EY/N B E T I RN AL 2 (SN R
TR &, °C)
TAM-2640 Bk e A L[] 2 1)
90 68x 33x25 600 6 /NISF/BF 24-48 /NI 0
Wk G BB a0 .

13
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224 DEEMUHNRESE

SENLAX I 2205 % 27 Balazs et al. (1996) iR 17 ¥5 o 18235 e AL A AT 75 % 1&
VL) 22 TR ) R — RO R T e A A — R i) A 28 B I I R 5 2 —
I REA AN — H L Xl 0 SR T 3G I AR S L E P B Ik s
B IR ESEUR N AT YRR T AR IR, % M R B L R SRR AR,
WV AT VBB N A R, R oK PR . BRI R

(D e AT GRS, EBRRIm SRS RSN A, —K
WRECH I AR CUnRbARKLEE Ay P36) FERETRIE K FR 2 R V5 5, AR5 Pk I 40
WAt CAnRPARKLEE Sy P150) FTEE I . 3785 HAIAI AT Mg /K Bk Ak gt s

(2) FTEESEEIG, TRBRKRGETE TS RN, ZJafERD 23 i
A G Y B3 —HME & DA DU JE ) FJEK SR 85E, ok g B
SRR I RV RT 0 58 AN I 22 3

(3) TEfS 58 AEACHT VS B A A E LA 23K, 40 Wildlife Computers
NGB O R R R IR FE AT, KRR R IR R 5 . DA RS [ 8 A A
RIREBIT R (R 2.3). FIAM T FTA e AR B R i, 85 I oK
(R BR b, D ZR0RE G i 7K T 5 58 (AR T B T 4 S o A Ik, B MK i IE
JA B 78 N ERTCVE LUK IR S50, D FRAT R R BT T A A% B8 /NI AR S
AL AT, 7P A 2B P BRSE UG N

(4) (e R28 WU G DU A i HIRA S EM AR AB K, JFEP4
BT R AT (JB AT R/ N e AU G KD, TR F 4k SRRk AB IR
LA B A SEARIEAE K o SRS TR AN o 1P BRIR TR AB JIRES AN —
KRR, oy AB BB G 52 RMEE T2 70 °C, "R iR, DEE
PRI — VIR 7 BAC % 16 JE e A 28 78 43 3R i EL AU B3O Rl it 2o g F AN (
22A & B);

(5) BUERERHER AR L, HEE, KE M AURmE S i 6 1 4ERT IR
-, AEAFE R RE T AR B AE A IR T b, B S 4k SRHOE A i e A A Y
JIEME, B GIE R, 38 AL OORRM 1 R B AR SRR A (2P BRA L R 24
@, RN AT AR A n s, B A L E RED (B 2.2C & D);

14
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(6) FpIEM b 78 Ak f5, FBTHAF e Jefn S MR Al AB IR
Xof SEALACEEAT INIE], 4 & Je A 56 AR AR AB JIRH o 0 ] = 280R J7 AR AN R 1)
SENLBTEARA AN F 8% o ASHIF T8RRI 7735 2 R B 79 e I I 199 )22 JE JeA, € it
VU N — = Je oA (& 2.2E & F);

(7) V478 FAEAL A AR T T

(8) iEMF A IO TR, EROKETES, A AIK KT — ik h
DRAF 3-4 /NI (Rt ) 1), U3 1A] 1 b DU JE IR AR i /K B R T i Y
JRCAI 5 Rl ¥ # R i 7K

B 2.2 BEEMNEZERRE

Figure 2.2 Process of the satellite transmitter deployment

2.2.5 HuEREW S AbE

SE N AXHE £ 55 HA K T PR IS, R IR AR JRES EAE , e A SO IRl A B Argos
RAF . W ELA & N ArgosWeb T # g A £ B FL 4 ( https://argos-

15
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system.clsamerica.com/argos-cwi2/login.html) .

2.2.5.1 ¥R AR TFE
T AL B R S8 Argos 1% — B iR Z 1T E RS HEdR 1R ZVEE, I

BTN 7T AR (R 2.4).

R 2.4 Arogs FIEZEH
Table 2.4 Class of Argos Location

EX RZE V0
3 <250 m

2 250~500 m
1 500~1500 m
0 >1500 m
A TiEAH
B TiEAH
z ToRh R

AR s 0 128 PR ELAR D R AR

e BRI BREAN AR s AR AT X L IR 22 58 . ARFEFRALIEIN, MR SGiE +% 3-0
FRMESE: BT AR EAACRIIIR B B A AR, ZERR 20 P4
brm, DEJV ADCEEA bR s, B SRS EBA AR Bl R RN E
P4, — M TR 24 /NN A B A SR g B AR bR B (R B e
EARE DRENAL, T2 REREREROL Z AN AR &, RN AE 7R I
P Al B B I ) B R DI 3 58 8 ve O Bt s s AED D e JE R B, el 2l
W, My TN AR ST BE S BORTE R b 2B T S E R,
AL I 8] B ) 1% 22 S R R BORS R REAHIET I, A2 Tk i AR . (HRAE
MTIRE AL TE AR 5 AL i 30 BT f, 20 D0 U LM DAGBE S o 5 S IR EdiE B AT FR
1M A O A& 0 R, 2 BN RE Y 2 RIS 1 Rt I &, 0 B g

16
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PR ELORE s Tt KIS B AR T IR KSR A R 00, M iR/
A BV AR LD BRI, B A W 7 73 P IS TR 5

2.2.5.2 R ERFHE

B i Ak bR S 83, H ODV (Ocean Data View) il il #8425 & .

17
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23 &R

2.3.1 #RigiERKIR

£ 2016-2019 E M), A Fidbrid 17 17 Rigf (R 2.5. A 11 RE T
B 5 32 R 2 HERE I (i RV 1, R B 6 VS Vg e T - AR 3, P R 0 i
SRR TR L. T3 6 BT BT el B ol 46 T B T Aok 28 A SG LA
155 N R AN % 5 0 A e AT £, S Al ORIE A B N AL IS iR
1 R G IEIRIRGAE 3 R, 4k B RN 2 R AR A 3

2.3.2 fFRiCERNEBR R

17 SR R [ f 3 AN, 45 5V R A b S AN [R], 38 B A s [a) AN 25
(£ 2.6),

18
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®25 17 RFAAKEER

Table 2.5 Information of the 17 released sea turtles

HMEER | HEEFR | ARE
FFe | FhR WS | BAMURS | EAAES RIR N LIRS [H]

K (em) | 3 (cm) (kg)
1 098 162710 SPOT-287C 44 43 13.55 . G >1 4
2 097 162715 SPOT-352B 56.5 50.5 23.28 P SISk AR
3 099 162716 SPOT-352B 53.5 48.5 19.22 R Gk S dE
4 - 100 162714 SPOT-352B 78 76 53.6 Rl Bk <1 J&
5 R 045/046 153330 K2G-576A 87 78 70.5 Rl Bk <1 J&
6 079 162711 SPOT-287C 66 57.5 - Ry R EH >1 4
7 002 162712 SPOT-287C 61.5 54 - Ry R EH >1 4
8 024/025 153329 K2G-576A 89 79.5 - Rl Bk <1 4
9 009 162723 SPOT-352B 81 75.5 63.1 B G/ o 5 1A
10 096 153333 K2G-576A 82 78 76 Rl Bk <1 4
11 052 162713 SPOT-352B 75 71.6 55 A Ak <1 4
12 e 026 153332 K2G-576A 76 74.5 49 Rl Bk <1 4
13 059/033 153331 K2G-576A 82 77.5 - Rl B <1 [

19
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gk25 17 AFANAKER
Table 2.5 Information of the 17 released sea turtles

HEEH | HEEF | BRE N TRIFHY
FF5 R s | RS | BAES IR
K (em) | & (cm) (kg) [F]

14 047/048 162721 SPOT-352B 74 71 50.5 il B VSR <1 J&

R

16 | KFEENNfa 095 57151 TAM-2640 82 78 76 Wil BSRR <1/

AN
=
15 022/023 80066 TAM-2640 78.2 75.5 - et B VSRR <1 J
AN
=
AN
=

17 060/051 162709 SPOT-287C 61.7 57.7 - il BVE R <1

- BRT S, e EAEE.

20
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26 17 RIBAEBEER

Table 2.6 Tracking information of the 17 released sea turtles

%
BER
F MR | BAMRS FETBUR FET R AL by HR A VHR AR | BRI TR | JH R E]
= R¥
N 24.4289
1 162710 B (Fhi) 2016.06.23 | 2016.06.27 | 5
E 118.4064
N 24.4244 N 24.2725
2 162715 FE T SRR els Ny Tplaws 2016.06.23 | 2016.08.15 | 55
E 118.1119 E 120.3997
JEH =L ER Cagayan | N 18.4850
3 162716 2016.06.23 | 2016.08.08 | 47
BT E 121.4417
SR
N 22.4683
4 162714 | 2R e E I I 2016.11.15 | 2017.01.27 | 53
. N 23.7308 E 118.3989
i 2R 2R LA
E 117.5342 N 25.23307
5 153330 SR | ST s: 2018.01.03 | 2018.06.02 | 149
E 121.44444
N 24.4244 N 25.3218
6 162711 fE R B | )i MEEFHT (FhiH) 2018.10.30 | 2018.12.12 | 43
E 118.1119 E 119.5332

21
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gR2.6 17 ABEBABERL

Table 2.6 Tracking information of the 17 released sea turtles

%
BBE
F MR | eSS FETBUR FET R AL by HE R VHR AR | BRI TR | JH R E]
= R¥
-~ ‘ N 24.4244 N 12.8681
7 162712 | #EEE | 1, 4E 5 Sorsogon T 2018.10.30 | 2019.01.23 | 85
E 118.1119 E 124.3343
_ N 23.7308 ‘ N 20.79223
8 153329 B G A L Vb B PR v 2018.12.24 | 2019.04.03 | 99
oRi E 117.5342 E 116.82512
\ ‘ A
‘ N 21.3911 1 2019.05.04 A2 F | N 24.5936
9 162723 | J P ALIEEE . 2019.01.08 | 2019.05.03 | 115
E 109.6175 S SR 3k E 119.2300
eI
H A s W B 1 | N 29.8862
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gR2.6 17 ABEBABERL
Table 2.6 Tracking information of the 17 released sea turtles

%
BBE
F MR | eSS FETBUR BET S AL bR HE R VHR RARKR | RRRTIE] | YHZRAT A
=k R
ISk EEEE 120 & | N 23.1513
13 153331 2017.12.03 | 2018.08.02 | 242
I E 118.04983
N 20.1864
14 W 162721 VT A N T A 2018.01.03 | 2018.04.17 | 103
E 109.0665
_ N 23.7308 B N 23.7187
15 80066 W AR L BT 2018.12.24 1 2019.01.04 | 12
E 117.5342 E 117.5112
N 28.913
16 57151 iRAREE N BlRis: 2017.04.07 | 2017.09.21 | 170
KT E 123.173
TN I HIEDIFEE 130 A | N21.0242
17 162709 2017.12.03 | 2017.12.26 | 23
i3 E 114.4425

WE: IR 2.5
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2321 F51 &8s

Bk CEAAG S 162710), R 0)5, E£EARE 1 #F)5
JBUERIR AR . M 2016 4 6 H 23 H AT THEESREUSE 5 HAAE e b
b, BT, R QB RAARIBMET G K IUR A e ERAL, B A A
LA B WRRZ B, Mt f BOH Rt fr. PbA Rt sur i A
R HAMA R E AR B AN SRS AR BERE 5 K (H
2.3,

24.8°N

‘Ocean Data View

117.8°E 118°E 118.2°E 118.4°E 118.6°E

B 2.3 F5 1 8% (162710) BEE
Figure 2.3 No.1 Green turtle (162710) tracking path
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2322 F52 &8s

ZERE CEAMAUIR S : 162715), NERRMZM)E, EFEARIEFHE
FesUtiEfe. H 2016 4 6 A 23 H M E T EE0RUS B R W 7 HHL R, 5
W29 Kig, 7 A¥ITTHIARES G5k, bEEDUE 35 knm/ RIEE T 7 H 7 HA
Bk G B RN B B U7 A, R B E 1 RGBT, 7
H 10 HIFHH SIS R R/ NRER, LAY 20kmy/ R E 7 H 15 H kN
BiERBHE, JHEE 2 KA. 7 H 17 R KE T ER, BEmms SELR
f= e, A 35k KIEE T 7 H 26 HEAWEER LT B EN Sk IRz
AT 10 K, 8 AWITHE ML b, &4, L Z1T, BL 37k RIFEE T 8
H 11 HBRERINIT R . BiJG L 42 kn/ R FE B BB EL A 678, AT
8 H 15 HRINIKIE G s UG K o T8 2% I A AR /R LB RS K R8s . 9
RIZHEAT R, BERRBON 55K (Kl 2.4),

26°N

25°N

24°N

23°N

22°N

116°E 117°E 118°E 119°E 120°E 121°E 122°E

B 2.4 752 8%A (162715) BEHE

Figure 2.4 No.2 Green turtle (162715) tracking path
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2.3.2.3 53 &i5fa

ZERE CEMAUIR S : 1627160, NG 205, EENRUA TG
R, B 2016 4 6 H 23 HETIEERERUS, T 7 H 2 HEAGTERER,
SR EL) 37k R, (RIS B A EE R . 7 AY), RS SEAR
W, B =055, B 44 kny R IFEFE ) A VS AR T E. 7 A SR AL 30
ko RIS 7 IR, 7 AR BIA SR i, 7ERU5 1 18 KA
15 b E g AL I, WE R IE L) S0km/ K, HET 8 H 8 HIKREFHER
K& (LuzonIsland) ¥T/5. MR AN E A EAr 2kt 9 2% J5 K v BB Btari 3k
VR B SER R, 1B EE RN 47 R (B 2.5),

id
: .
SAP
24°N =
22°N i
’
Ak
)
20°N ,
-
> \
18°N| — g
415 L]
A2 F g
H
‘ , g
116°E 118°E 120°E 122°E 124°E 126°E

B 2.5 5 3 SiE (162716) BEE
Figure 2.5 No.3 Green turtle (162716) tracking path
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ZERE CEMAUGR S 162714) AtEEAR LR, JFEMK— AN
I B 2 HE TR, JLFRE AN TR, 2016 4F 11 A 15 Hifg o MAEE 4 1L
BET. 2207 18 RIGAARERJG, 28— A AARE BFE 12 A 4 HHIL, @A) A
BHYLHE . Wk g, 12 A A BRIV, Bl 20 ko KL -2
Fe. 12 AR 2017 £ 1 A 11 HAEWR-ISIFIE S, BEJGTE 14 KB ARZE
IEF 170 km 2 G VIR e 4L (A 35 4 0/ - B i), I
T 1 H 25 BE 5K, RERHBEKAE. HREFRARMN, BERECH S3 R
(K 2.6).

26°N
'Q‘:‘ |
24°N -
i e
2017.01.11 g
4
22°N
e
"~ 2016.12.
20°N
2016.12.10 e |
4
é H
%
| I 8
110°E 112°E 114°E 116°E 118°E 120°E

B 2.6 55 4 SigE (162714) BREE
Figure 2.6 No.4 Green turtle (162714) tracking path
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2.3.2.5 F5 5 &8

ZERIE R GEMAGN T : 153330) AR AR WL BG iR, AEH R — i YISt 1]
ZHETR, JLPRENTHRIRE. 2018 45 1 H 3 HMEE AR LSRN 5 KFk
B —AMMLEE S, ACEEWNSARRE T AR 130 km K, B85 AAAR(E 5
Wr12 K, 3T 1A 21 HR/RALETERSER & V5 Wk SN 15 & me i, 1
Bp BT, N2 HoHZ 4 H 10 HRyE% 2 M H B —BEAAEEMS B30,
b S A A B, B S0 kny RIFESZRE G ILIIERE, M4 H 19 H=
6 H2 H—EAGEILE, Jf H w4 )mRAE & b iTigK X i 54/ F
W, BEE R K. 6 H 2 HIE S 0T B Py (i A a R R 731 40
BEERBCN 149 K (F 2.7,

26°N

25°N

24°N

23°N

22°N

Ocean Data View

117°E 118°E 119°E 120°E 121°E

B 2.7 75 5 G (153330) BKEHE
Figure 2.7 No.5 Green turtle (153330) tracking path
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2.3.2.6 F5 6 &5t

ZERE L GENAUIR S+ 162711) R EEFEVE R 1 f, SRIFEIRA
NTAAZER . T 2018 4F 10 H 30 HAE I TR iss, 76 BT TR&: 1k
IliEE 6 RAA, LA SOkm/REEHL B, @ERMER, HEI1LH7HE 12
H 12 HIERAT, 25 K EITEH H 2 P8 8B 2 [0 0I5 R sl 1 JHh s s i
JR YA MY AT ) X 8, fe A8 s FL R B /KA, JB ER R BN 43 R(E2.8).

26°N

25°N

23°N

Ocean Data View

118°E 119°E 120°E 121°E

B 2.8 5 6 Sifgf (162711) BZEE
Figure 2.8 No.6 Green turtle (162711) tracking path
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23.2.7 57 58

ZaE . CGERAURS: 162712) 5 6 SHIF, NREMEEE R kG,
SKIFHEANE, N TAAFRE R A . T 2018 4 10 A 30 HAJE TR, 1
SHHECIRL R AF, HH M ERSE, MR RIBEM Fh, BREADE, L 30
kmy/ R BE B AEEE R, T 11 H 30 HENAFEMER B RS (LuzonIsland) b
i, 12 A —BESFFR R, WERBIEREHE T, EFRFEREENNZ
ANERIGZIAES), BEE 1 H 23 HEREIFRRE PR, SRS, A
P B R, FG HIRE NI 7 N 3 455 (0 DX 3, A 35000 5 R S FL I B /K B8
DR T2 o OV R R TR o 95 % o L AR SRR s, B BR R A 85 K (& 2.9).,

25°N

20°N L

S Ocean Data View

115°E 120°E 125°E

B 2.9 75 78R (162712) B
Figure 2.9 No.7 Green turtle (162712) tracking path
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2.3.2.8 F5 8 &

AR GEAAIR T 153329) AAREZR (L B R, Al 5 — 8 N 22k
THOA, JLPRGEANTHEFE. T 2018 4F 12 F 24 H MHEEE R LR 8o B i 5
R, ENRT AR 100 £ km A 10 RRMIFE . B854k m T
# 180 km 2RV BTG m i, 201945 1 H 24 H-3 H 4 HZ) 40 K+, 7%
HAVES) B 3 H 5 H-4 A 3 HZ Il 30 R — BRI B i is 30,
HEMGESHR HRIPRAIER, WREEARM. BERECN 99 X (K 2.10).

24°N

22°N ¢

20°N

18°N

~ Ocean Data View

114°E 116°E 118°E | 120°E
B 2.10 5 8 gt (153329) AR
Figure 2.10 No.8 Green turtle (153329) tracking path
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2.3.29 F59 &

ZERE L CEMAUR S : 162723) i [CRfE 22 P& iE RE R K A
SRIRYTIXRUA 1A JER. 2019 45 1 A 8 H AR 11 78 KA, LA
3 7 ki R TR FEMACIEREE BN B R 2, — BRI BRI, T3 7 13
H T B R, P25 ko RIGEEE RT3 H 19 HITAREL 32 kny/
KA 4R, FEZR D B PR 200 km FOMFIS(S BE 10 KA A, ket G55
WL, CLFERY 27 km/ RIEEE T 4 H 29 HRIA BB 5. i HRIEm o)
g AN 2 RIGHEE G0, [aAR @R -7 BN IRT R, (5 S, &
PR AR AE 2019 4 5 A 3 H, IBEERECH 115 K (Bl 2.1D).

26°N

22°N

20°N

18°N

Ocean Data View

s i

112°E 114°E 116°E 118°E 120°E

B 2.11 5 9 Gl (162723) 2K
Figure 2.11 No.9 Green turtle (162713) tracking path
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2.3.2.10 F5 10 R

MR CEAANIR 5 153333) yMRE R L ISR, EIRI — Fi N 22 HRE
B JVPFRAENTFE. T 2017 44 H 7 HIGEER LSRR — kit -, &
BERSERLH 35 km/ K, FEAE4 A 25 H-5 A 5 H#AMM 10 X, 7EAEILEM
WL ] T B . SR e 4R 2R DL 60 km/ RIFEEEEAL L, 5 H 24 H-6 A 1 HI#H
[B]fK) 8 RAEAR G KRGS i it 7 A =0, B B2 R KRR ZEAEHES. A6
H 8 H-10 A 13 HHME) 120 RAF, —BEAERBERRERIGEEE, Hpui
PEFE 77 1F] 90 km 7o 45 AR A Z BE I KA 90 AR OK: 10 H H A S FFAG L 20 km/ R
MR T, 11 A 10 H-2018 4 1 A 2 HIAIM 50 RAH, FEHVLARH 350 km
b AU NE B N RS . SRR IR b, BAES T 1A 21 HIRLEH
A B T 5 i) 22 B (Nakano-shima of Tokara Islands) #1 . 155 kX
S R0y E AR I e O . W R b AN H R, B RO 291 R (K
2.12),

35°N

2017.10.13

30°N

1§ 2017.04.25

25°N

115°E T 120°E 125°E 130°E
& 2.12 FF5 10 #§fa (153333) BE2E

Figure 2.12 No.10 Loggerhead turtle (153333) tracking path
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2.3.2.11 5 11 iR

2R CGEMAX ST : 162713) AR AR i IR, iR e — B W <k
B, JUERS AN TR, T 2017 429 A 6 HEME LR ISR, BiUS BT
b b, (BAE SR R AR, VAR R R . BEERECN 7 K (H
2.13),

24°N &

=
-

2017.09.12

23.5°N

23°N

" Ocean Data View

118°E  118.5°E 119°E

B 2.13 F5 1 i (162713) BEE
Figure 2.13 No.11 Loggerhead turtle (162713) tracking path
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2.3.2.12 F5 12 s

Zil e CGEMAGRS: 153332) T 2017 £ 9 AP NAMmE R LR T4
TR A, JFAL RN HERE . AT A H AN A NEE, AR, R
HNHAEIEZEHH (Cape Muroto) 1T FEHE & B MR FA, FEE T IR 24K
(2016 4F 7 H 20 HD E= P il 2R AT 9 H 26 H MR LIRS,
M S RN HIEAR R B W A TE AR LIS PRI 80E 3l W R R TE . I8 ER RECH
5Kk (F2.14).

23.8°N N @ -
BT 4TS
2017.09.30
=
%
23.4°N - g
117°E 117.5°E 118°E

B 2.14 75 12 854 (153332) B
Figure 2.14 No.12 Loggerhead turtle (153332) tracking path
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2.3.2.13 F5 13 R

it GERAIR 5. 153331) @Al RORAl, LRl e 1A A 2k
B JUFRE AN TSR T 2017 4 12 A 3 H AR AR LEERUS, B
BRI, MTERDRSRZE N, £ 2018 4 1 4 9 H-2 A 15 HIEM
25 RN DUE B X FlJ5 22183 (0] 2 6 V5 ik g ik AR (-6
Bk, JFE 3 H 2 H-8 A2 HY 5 A RIS, ZiFaeitks
M BRI, — EAE) AR @RS S . T 2018 4E 8 A 2 HAS T KRAE
ETEHEIRF AR, TR JRRIR K. JBER (8]0 242 K (18 2.15).

%
P
25°N
23
24°N
; b " 2018. 03. 02-08. 02
- < o
23°N ST

/\ R
2018. 08. 02

22°N e "_.:

21°N

20°N

114°E 116°E 118°E 120°E

B 2.15 75 13 85 (153331) B
Figure 2.15 No.13 Loggerhead turtle (153331) tracking path
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2.3.2.14 F5 14 Efs

i GERLR 5. 162721) AR AR ILNE RORW, RS 18 W 2k
Bl JVPAREANTHF . T 2018 421 A 3 HEEE LR LSRN, %M
5O 6 KIGFERRIIEL 120 km HIFEL, JEHE) ARIA 2 LLSFY 20 ki K 138 B
—EEFE N, T2 H 20 HENEHGES, BERIARSLIRIRE R4 AL 30 ki R ER T
T3 H 8 HILEILEEIER. HE 4 A 17 HE S L/TH 30 KB 7EIis i
TG8le ¥ b E ARk i, B ERREON 103 K (& 2.16).

26°N

22°N

18°N

Ocean Data View

110°E 115°E 120°E

B 2.16 75 14 8% (162721) BAEE
Figure 2.16 No.14 Loggerhead turtle (162721) tracking path
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2.3.2.15 F5 15 R

2 CEAAUSR T 80066) NAREZR LR udl, FEVRHE 1 AN 2k
B, JLPARZANTAFE. T 2018 4F 12 7 24 H AR R LSRR, 12
R A — ELAE 2R LU R VA 3 B AR U H o T 2RI A v R 00 T2 T AL s B
ANFLAL TR b SBERRECN 12 K (B 2.17).

Ocean Data View

117.4°E 117.5°E 117.6°E

B 2.17 75 15 8§ (80066) B4
Figure 2.17 No.15 Loggerhead turtle (80066) tracking path
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2.3.2.16 FE 16 XE*EmME

AP PENT . GERAX SR S 57151) JRRe 45 it RO, 72l e 1
WZHERETR, VPRGN T . T 2017 44 A 7 H @ &R LSRR, B
TR 30 17 5 Tk v 3 PR B B LAIE =, DA 15 k/ R BT P R8T R 2 fH L BE )
IR, 6 A9 H-9H 10 HIEI 3 AMAR—BEEZGEEH, BEE9 AH
RIFUEE T, e Fidfd, T 9 A 24 HAREES, KAMNBEAEIITEM
120 km [FIREIE, R IR AR A, JBEERECN 170 K (E 2.18).

35°N

.........

30°N

25°N

i Ocean Data View

115°E 120°E 125°E 130°E

B 2.18 5 16 AFEEME (57151) BEE
Figure 2.18 No.16 Olive ridley turtle (57151) tracking path
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23217 FE 17 XE4EmE

AP GEAAX RS 162709) Am 7R v [ R4, 7ERH S 1 A
WZHER R, JLFREANTAFR. T 2017 4E 12 A 3 H AR ST R .
JBUE 5 LAY 20 kny/ R IFEE— 860 R, A RIS R X, HEE RK
DIFEHE 130 km SR . WRETIR Y 12 H 26 H, WRIEF AR . BER
¥oh23 Kk (E2.19).

25°N

24°N

23°N B

22°N

21°N : — -

20°N R

‘Ocean Data View

112°E TwE 116 118°E 120°E
B 2.19 %5 17 X TEHEmWE (162709) BEE
Figure 2.19 No.17 Olive ridley turtle (57151) tracking path
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PRIEAR FE (Ml 28, 2019; Jia et al., 2019, In press), {H & AW 7TIE BE K
A IEEA R IE SR AR TRV B S K E .

30°N I

25°N I

- |

Ocean Data View

N i

110°E 115°E 120°E 125°E

B 220 ZRIGEBERELEE (n=8)
Figure 2.20 Tracking pathes of green turtles (n=8)
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M7= B e LA B B BAT . SR R O S G TR R AR R, A
TIRE LKL E KA AR E S E: BEARRES LA, iF
FIARRINTT TARTEM . Bk ILERS . RP 5. BR, IkFES. 6
BRI, Gl E. FEEEE AR (Luzon Island) JLHIAIE R E S
(Palawan Island) H ATREREE 5 H A4« H A3 Koshiki %338 (Chan
et al., 2003, 2007; Cheng, 2000, 2007; Ng et al., 2014; Ng, 2015; Ng et al., 2018; Song
etal) (W& 2.21 SO =R,

BT B T X 5 BRI A IR E A, W) R
FIES . BB, SHEEERY (Luzon). GEILMEE. GEEHEINL,

Ocean Data View

130°E

110°E  115°E 120°E 125
B 221 SEARSEREE RS
Figure 2.21 Hotspots and foraging groud of green turtles

CEL 8 SO T gt e 6 e, SRt = A N SO A 708 2 1 38 847D
43




S P I T R R IE AT T

2.4.2 MEAITFBFE

AWFFUBERR 6 Riffn, 2AUA 660 K, He 3 HIBERREAE 103-291 K2
), 3£636 K (X 2.5, £2.6).. 3 REEAMTHESE FRA W ERILE A,
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B 222 WAEBERBEELE (n=3)
Figure 2.22 Tracking pathes of loggerhead turtles (n=3)
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JEAR TR MBI B /NS 0 AT K

35°N

30°N

25°N

20°N

“Ocean Data View

15°N
105°E

 115°E 120E  125°E 130°E

B 223 BRI
Figure 2.23 Hotspots of loggerhead tutles
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Figure 2.24 Tracking pathes of olive ridley turtles (n=2)
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Figure 2.25 Tracking pathes of three species of sea turtles (n=13)
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Table 2.7 Sea turtles with high possibility of death and recapture
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Table 2.8 The disappearing location of other sea turtles
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Table 3.2 Information of visited islands
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AU . PV SR ARG 5 W1 JE B 23k B A
(4) Hf e

K [m AT AR S R RE, ] HOBOware HPH BB AT 2R I, It

R B AT 73l 0 o

3.2.3.7 EINRE ST

IZVDRLE B BURE 330K B 2018 4 BE A AT . A i EBURER A LA J L
(1) HIXAW

BEATHG B TE AR, EHORAE E SO M CEE VDR &, L 500 g
Jr A [l
(2) HEIIEYD

REARIFAC I S, LRI B S AR XA R By ), ) R 42 % K2 60 om IR
J& (BeR-F AR R WG 500 g 7245 VD

63



= T E SRR 57 SIS T T

(3) HABBD 5

DNIRVT Vb WL AN 0 F e 5 P Vb PREFRITERAE SR DK, AE B T £ BN A VD R
EIREN o FZHRIREE —RAE 30~60 cm s (BRDAARSEEND sOK 2 42 90 Mk FE KR
IR LB, BT DA IR EEARYE SEPa s DL iR 28 ), HX 500 g 247 (Vb HE

FE AL HE 5 53 #r

R b RE R BT ST AR o 48 /NI, Vb T od T F RS B -
R HIUORIRIAR 73 207 1R I 6 DMARAETRAN— M ERFESRL, BL 1.5 mm $RIET 6
Greb, 93] 7 HRARAFEIRIFE S (3R 3.3), 3 5 HCH A — N0 O R A o e b gk
TR, oRBE, REHEEL.

MR B KA S A RS VD B BT e, 75 AR VD RERTREAR AL R, 20
B A VD R R AR B X5, DA B 5 AN[R] B 5 22 (B b W2 R X 31, 3
111 3 $R i FAE YD ME I B YA R

R 3.3 KR hrik
Table 3.3 Classes of sand particle

Al FfE (mm)

1 >2

2 1~2

3 0.5~1

4 0.25~0.5

5 0.125 ~0.25

6 0.063 ~0.125

7 <0.063
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3.3 &R

3.3.1 FHPEEYS

MBS TZE 2016 2017 F1 2018 4F HEAICK B RS, 77 IR R FF LS
[0 2017 FF A3 HZE 12 H, 2018 8 1 H&E 12 H (&) (K 3.4). Hr 2016
ERIBHE R AR AiESE, 2017 A1 2018 FHAERE 76 5

MBS 2017 12018 44EH &8 P AN TR SR TG, & H 43 1 0™ O 1% 0
R 3.5 BN, PeOR IS LE 7 AR 8 H o S AMK AR BE R I W B St 2 9 5,
HANTHAE, 8HSE.

R34 TS 3 NMFEEEATIHEILRENL
Table 3.4 Nests record in 3 years in Xisha Islands
Fn HEE 7= GRS L )

2016 152 Joidx
2017 172 2017.03.18~12.31
2018 122 2018/01/21~12.31

R 3.5 LEISE A EgE™~ iGN
Table 3.5 Monthly nesting in Qilianyu

Bfr. 5

11~12

H# (1 H |2H |3H|4HA |sH|6H |7H |8B |9H |108 e
7

2017 | 0 0 2 2 5 14 | 45 | 44 29151 4110
35
7

2018 | 2 5 6 7 15 7 19 | 20 2510 | 4110
15
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3.3.2 FHRFNERSH

3321 EEHE

2017 4%, EAER S0 LEE S BINCRET] 130 & 2018 4F, EMEMSNL
BN E BT 81 B, ASREERICEEMEN 9 8 (£ 3.6). KAEXIM 4
BT AR, AT7 KIS, e SR R AR T R 2 A
YUIRIZE, AH ARG A B A IR, DR A SN FE

X 3.6 FEBAEENHES T
Table 3.6 Nests amount of different islands

2017 L& 2018 &
R
(2017.01.01~09.17) (2018.01.01~2018.09.04)
b5 71 43
& 12 0
[Eag] 34 15
LN 0 3
Jeub i 0 3
Hb 4 8
Rl 9 9
IR B 0 0
K% By 0 0
HERS /M 130 81
A B 9
I TIEHE S 5 N AR H
KRB & /DT 9
&it 130 90

66



= PS5 I T W

3322 FEEEN

(1) Jbi

Jb & e s AR M R TG R AR T, 2017 SERYTERE R ILTE DL B
A7 57 4k, FAFEALAAL VbW B OB (4 40 NMERSD, EEERTIA 63.9
NN (EI3.2A0. 2018 SFERYIHRT R ILELRL 1 27 &b, & 50%, PHALMA L
AL — Bty A (E13.2B).

16 B HHA S (VD SR R AR MR, 2 B AR I R

A6 8 2/3 (it R LR VD WERR BT A B 0, A I b0 M AN H D) [ R0 6 b 7 T 4
B KPsA, BB G2 8 R, A SR ER, FIES A

izl A6 A E M AL B O AL By A Sk T A, O & A SRV, BT EAIR
HER

FERCR B AR K, BR N AR AR SN, AR 2 02 REAE 1~2 m oA
A GERRD, ML S B R I 2~10 m AN

b & b MG AE R /N i F T i ) 2 BRSO IR YD B (Ocypode stimpsoni) (18]
3.3), JEATHEM R, VB2 T AU MINE R /It #5527 4%
BIEYL, nem IR AMER) N
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16.966

16.964

16.962

16.960
112.304 112.306 112.308 112.310 112.312 112.314 112.316

16.966

16.964

16.962

16.960
112.304 112.306 112.308 112.310 112.312 112.314 112.316

B 3.2 dbS 20174 (A) F120184E (B) BEE AR
Figure 3.2 Nests distribution in North Island in 2017(A) and 2018(B)

B 3.3 JREDE——NIFH/MERKREK
Figure 3.3 The predator of hatchings (Ocypode stimpsoni)
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(2) i

£ 2017 FRAE S, hRA 12 MESRIdS, HRSE 74y, ni T
T S PE LA AR A P (& 3.4). 2018 SEFR I AT I B

SRR TR R 7RI 7 1T e W™ e [k 411 L = S VAL 7 S R
TCIRBENE ;174 AN B 08 B 1 Ui T A R B R I R, L2 iR
BB RSE, (g ARS8 SR G TEAT = 00 o AT PG A6 A A0 AR LT R B b
M, W RTANN, &AM 0. 2017 FRIHERKIL, HE T BRI R M
AR HO I R PR, A LS PRI R 8 A B AL T AR A, FLIV I ik, Tk
I B IR R, 5 KINZAEE R REIRE, BRI,

16.957

16.956

16.955

16.954

16.953
112.322 112.323 112.324 112.325 112.326 112.327

B 3.4 52017 EBE M
Figure 3.4 Nests distribution in Middle Island in 2017
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(3) F &

2017 FILEAL 20 5, HARMIAEEAER =X, REEF 10 ME (B
3.5A),

2018 FFHLTENL 7 88, A AT X IR B4R 6] B 5 2017 E4EH — (K 3.5B).

A B R PRI R, R R R, WS AN, fELEISE
W, FEMBBEIAEE RIS 7 o, VM T S AR AL B I B, R AL R S,
FEOE RS 1 B0, (A S B0 S A0 A Hl 2 22 g o B I 1 7 R 0
A—BmEmB WA X, HHaIORIE, B2 M R AERELN 1/6,

70



O =5 SRl ST 7 5 7 SN AR T i

16.950- .

16.948

16.947

16.946

16.945

16.944

112.332 112.333 112.334 112.335 112.336 112.337
16.950 -

16.949

16.948

16.947

16.946

16.945

-y
>

112.332 112.333 112.334 112.335 112.336 112.337

B 3.5 RS 20174 (A) f20184 (B) EEHAR
Figure 3.5 Nests distribution in South Island in 2017(A) and 2018(B)
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(4) puvb it

£ 2017 F MR 0T, FRRE AT M=o, PIsa BT fr.

2018 FEAEFUYDINILAE 3 55, YIphEhn, HAFE25% 4 H30H, 8 A 13
HA 8 H 22 H (B 3.6). & 5EMENRZRERK, ArfgedFE— R,
NGRS R ZERE R, A g R R — R, HSEPRE A,

FEIDIID IR R AT, BB KA A, BRI . ErE s A
W HRAE, ARREEATETT I —YUNXE, (A 2017 FBUFFFIRIZBLE
VRPN BN T A R, 2018 MBI VO VD IR A o 2R v, S8 P AE X3
B N TR AE B ARRTE AR AR X

16.980

16.976

112.207 112.209 112.211 112.213 112.215

B 3.6 Ty 2018 EEE M
Figure 3.6 Nests distribution in Weat Shoal in 2018

(5) Jbib

2017 F A AN,

2018 SEAEP IR E A2 2 AL Vb I 9 AR AT &tH 3 &, W3y 5 H 28
H.7H20Hf8 H17H (E 3.7,

ALV -CEE S AR RN By, ST R RIAEVDHE, R PR
ER A, (HREMARE B BRSSO 50 em A, KN T
BeH) 173 BIPb AR, i BAEAS Ry, 2R ST R AT, b E
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i (YD 2 WK B s A, B AP I IR AR AR K

16.939

16.937- '
112.341 112.342 112.343

B 3.7 JLPH 2018 EEE AR
Figure 3.7 Nests distribution in North Shoal in 2018

(6)  Hb

2017 fEHENL 3 8, Sy alAL TR Ae PR, o Jb o B ER A AR
M B AEREHEAR N (3.8 A

2018 FEFLEAL 6 &, 253 Aii LT 2017 SEARAREL AP EE I 3 A IR SR
H DI B I DX 35 P EE A A LS I X 85k (] 3.8 B,

YDA RAFRIANVD e, A A P LR A X, (HR R
Mg AR/, N 50cm 24 . HHib e EE KEFERS, NIk /NE
IR
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16.935

16.934

16.933

112.343 112.344 112.345

16.935-

16.934

16.933

112.343 112.344 112.345

& 3.8 b 2017 4 (A) M120184E (B) BEE i
Figure 3.8 Nests distribution in Middle Shoal in 2017(A) and 2018(B)
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(7) EETM

2017 FILEALF] 6 55, Ho 4 FAMERILMAL, FHIHEERM: B
& LAANH AR MTRE (J& 3.9A).

2018 AEALENALE) 7 5 (J&3.9B).

M2 SEREHE R, VDN TG LA AL R LGS B = P b A . R VDI v
WO L R AT, B AR b N2 Homr, (Rt R R I, 24l
BTG AE [ IR R /N £ o
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16.931

16.930

16.929

112.‘345 112.346 112.347 112.|348

16.931

16.930

16.929

112.345 112.346 112.347 112.348

& 3.9 VM 20174 (A) F120184E (B) BE MM
Figure 3.9 Nests distribution in South Shoal in 2017(A) and 2018(B)
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(8) HI

2018 4FHLEAL T 9 ANMER, (HIXLE SN E KL B mmIE R, X
W AR KRR I T RE N K . RIERT RN (&1 3.10).

O I & AV F 7 O I R B AN 2, AU G 1] mh o R A T T S 2 1
W, 20 SRR 15 VAN, E R A BRI b AR R
FREG R LA R, R IRBE b, BiEIbE ik, WAE T
I S A TR VD W B BE AN, R X S R v A, B 2 e AR
PAE R VD I, FELRS e fa 2k 28 ) JiT € AT 4 B 1 /K LIz F b 1

16.467

16.465

16.461

111.739 111.741 111.743

B 3.10 EWE 2018 EEE G
Figure 3.10 Nests distribution in Jinqing Island in 2018
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(9 |45

IR R, 4 B B IR 2 A ERYTIRE , (2 IR RN K
JUPERRAEA 1AECL ERIRYT. B LA UCRBHCK IR T T 2 61, KE AR
oL (B 31D, FHFEAMNBEES BH.

I By AR YD WMER IO KA ORI A, AR Az i, 5 ah
AR 25 2R T, MW R FEPTOA 2 0K, MR EE R o — B RS, A AREE
15 EE AT AW IR . ()6 B SRR ARE, NEEE R, BRI
SRAN, ANIE BB

| |

by
16.454 S
' 4
s
16.453
.
16.452
16.451
16.450
o
L s
16.449- SEER
i ‘j*,’.v'/
| “'“".. y. - "
e ANE | f,‘ ! 2 -
16.448 | 100 m P! .

| I :
111.698 111.699 111.700 111.701 111.702 111.703 111.704

B 3.11: & BEERaRumE
Figure 3.11 Nests distribution in Guangjin Island in 2018
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3.3.3 BERISEEEEN

PLR A 2017 12018 PHAEEL X C AL 85 & HO & 5dis, 2017 FEIREES] 15 5
2018 FUREER 6 & HHE (£ 3.7).
HT 2017 SEigfa R 52, BAERNEHEE R, REES; BINRENES

H, A

R SR AL T B 2R M T S K EENIALE (T 2017 S 34 9.

10

TS, WAL TE JIRAR, 1 2018 FFEUF I 45 mUAl e BB R 47 B AL a5

JLE

R,

R 3.7 2017-2018 AP EH N REAEE EEAYEHE

X AT 2017 SF 1Yo AL R A B 77 ik T 2018 4R,

Table 3.7 2017-2018 Reproductive data of green turtle in Xisha Islands

2017 FRRUE K EE S
FF| ZER L2 EHE AN
B WEH | BRRE | LR
5 1 (%) (%)
1 57 9 66 0 86.4 86.4
2 75 13 88 0 85.2 85.2
5 | 3 53 78 131 0 40.5 40.5
4 94 0 94 3 100 96.8
5 92 11 103 3 89.3 86.4
6 88 9 97 4 90.7 86.6
7 66 14 80 0 82.5 82.5
h | 8 88 9 97 1 90.7 89.7
9 43 63 106 0 40.6 40.6
10 31 68 99 2 31.3 29.3
11 62 14 76 0 81.6 81.6
BE | 12 55 18 73 1 75.3 74.0
13 39 19 58 0 67.2 67.2
b
14 107 2 109 0 98.2 98.2
W
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Y
‘ 15 9 52 61 0 14.8 14.8
W
iy
91 £20 71.6+26.7 | 70.6+26.1
18
2018 LR K BHE S

. F | ZBER . . LA ‘
NE | 5 SEEM | ERUE | SEfad H T (%)

= A (%)

1 79 1 80 0 98.8 98.8

2 92 5 97 3 94.8 91.8
b5 3 67 2 69 0 97.1 97.1

4 86 6 92 0 93.5 93.5

5 64 2 66 1 97.0 92.4
By 6 84 5 89 0 94.4 94.4
Py

82.2+13 95.942.0 | 94.7+2.5

#
B 87.2+17.9 78.6424.4 | 77.5+24.8

334 ACHRBREEENGE

R A o0 328 U5 P A VA PR A B R B S AT, 5 & B 2 R T 1 B
87.2 N EHEFIIEFE )1 (77.5%), % H 2016-2018 S HMEfAAN 72 & 707N
10272.2 R, 11623.8 H A1 8244.8 H (7F: 2016 FEME BB AANTEEL ),

K38 WM BIRAFEREET

Table 3.8 Green turtles productivity in Xisha Islands

R - I R o
Gy | mERE | | BEER PR AR
EH 5 E Py
2016 152 13254.4 10272.2
2017 172 87.2 14998.4 77.5% 11623.8
2018 122 10638.4 8244.8
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3.3.5 ~ORREICR

F 2017 4F 8 AR Zhill & 2|16 5 b 4 g i K A8 - zh oy — H 4T 49
% (WF3.9), Hpmig 35, 8 =RIEACS =00 (R 10 R an 1 & i b
BeAlERD, SRR BINE N 8 A 14 H, N8 H 26 H, =N 8
H 27 Heo 26 HEBAU R T 12 MOAL ISR, EIFGRIEE/ B H, If
527 HE RFE R E RIS 70ME, 45 = UOW 2701

WA BN ) 2 N b 9 R~ R 3 RN

R 3.9 PO AEZIEER

Table 3.9 Size of nesting green turtles

HTHK THE
s M=
(em) (em)
1 91 68.5
2 103 93
3 97.5 86.5
4 101 94 072

3.3.6 EBIVRIEE

AV FE A2 08 PV R B 2 7GR B N E AT I P 22, BT E 75
A~ HOBO, H A7 REERMEM S 34, FESMItaf 24 (£3.10. B
3.12). R EAE A9 100%.

AR HOBO MR EEATER U P aIAL S, A2k ERTLLE H

a. HFIRERT 29 °C, #Elik 32 °C;

b. MRS GURE H AR R — B

c. JQ 1 FAylh L[R]85 Rl AN R 2= pi i o BB it 1 °C ih, &3S
BAZEE, ZESEmELRIT, AEiEKEN

d. NI 1 7£9 [ 20 HZ J5HIBEh S HAL R IR B R sh A —FE,  Toikif e XA
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I 1) B L 15 32 33 AN R B TR
e. JQ2 A1 JQ3 7£ 9 A 7 HEi Ay H T3 — S HEL MK, 7E£30.5CLLF, H
9 A7 HJG JQ2 KiEfEE =T JQ3.

*& 3.10 HOBO HEMFERS5EHRFL
Table 3.10 Information of the nests deployed with HOBO

%S 7250 H 3 it | HOBO BEH | B
JQl 20180724 20180917 | 201080807-16 i

JQ2 | 20180812 %= 20181006 20180812-17 ff 20181022

JQ3 20180731 20180924 20180807-16 Ff

NIl | 20180828 % /= 20181022 20180828-18 I+

20181020

NI2 | 20180828 % /= 20181022 20180828-18 I+

JQ: HWE; NI: b

BE (°C)
32.5

32

315

31

30.5

30

29.5

29

28.5
7/29 8/8 8/18 8/28 9/7 9/17 9/27 10/7 10/17 10/27

B (B/8)

& 3.12 HOBO i {UEMEIHFME 3 FAILS 2 B H P RLERE
Figure 3.12 Daily mean incubation temperature in Jinqing Island(n=3) and

North Island(n=2)
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3.3.7 iORIE S

HRAE 34 rib R, HohdbiR 10 . BB 2 0h. FEE 4 4. TEVUN 3 4
JEVPU 2 b S Gr. BEVDUH 3 4. EIE 3 4. AR 2 . PR
W, 2018 S RFEN A WEET=O0, KR T — AMEEG W7 UF 7 Mt Ty
HIVDRE AT — AN TC i ON BRLBR v PE ML A1y VDR BEAT KL BERS L o S Ah & By AE
2018 fETCiHEE 7O, HAEA I E IPERT X (32 3.11).

e AR A= I E R KI5, R RAR EE A ALE 1~0.25 mm X B
(65.4%). & E I RAZ TGP PN E 7 IPRAR . FE A E 1~0.25 mm [X
B, Eefl 53 nliEis 71.1%F0 74.8%.

FA & AL A PR YRV B B R — 8, E R A AE>2 mm. 2~1
mm Fl 1~0.5 mm =ANXE b, HHECSFS . SRR 78IRS
EyAEEG, 7E 1~0.25 mm XEL b, FFE . IV AT 5 48.9%. 46.3%FH
50.5%, FEVPUMAVD BTN SR — 28, EEBIN N 33.3%.

HIRAE 2018 AF TG bR O o o B AR VDERT 73 2017 SERE I F FRAE
FEORAT, HORIAR A FEAE 1~0.25 mm (84.1%), S5db&. TS AP INE X
IIRLARARL . T By 90% 11 R A HHUR (MBI A 78 2, Toifgfa b= B, v
(R i-fRR) B7R>2 mm BIXBLLBI 96.1%, 5 FLAHYDME DRI FAth & U5 77 A%
RN L

& RBYUL YRR ) T ERAR X BN 2~1 mm (62.4%), HHABRAME, 7F
1~0.25 mm X B FAVAH 24.5%.
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R 301 & BDHEKTIRAAES AR

Table 3.11 Ratio of different sand partical classes

p K

mm |\ >p 2~1 | 1~0.5 |0.5~0.25 | 0.25~0.125 | 0.125~0.063 | <0.063
iR
Jb& | 162% | 17% | 38% | 27.4% 1.3% <0.1% <0.1%
H &
i) 3.7% | 4.5% | 24.6% | 59.5% 7.5% <0.1% <0.1%
H &
it 96.1% | 2.6% | 0.5% 0.7%
M | 28.9% |21.3% | 32.9% | 16% 0.8% <0.1% <0.1%
Favbil | 7.1% | 17.9% | 57.4% | 17.4% 0.2% <0.1% <0.1%
ey | 27.9% | 25.3% | 27.1% | 18.2% 1.5% <0.1% <0.1%
bl | 21.3% | 26.2% | 34.4% | 16.1% 1.8% <0.1% <0.1%
Vb | 37.4% | 23.3% | 25.7% | 7.5% 6.1% <0.1% <0.1%
WIS | 6.8% | 16.6% | 38.7% | 32.4% 5.4% <0.1% <0.1%
J7aN | 12.2% | 62.4% | 18.9% | 5.6% 0.8% <0.1% <0.1%
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3.4 g

MGEVI 11 AN 85, A 8 AN BAFRE AR LIS 7 N RiE: b8,
. B TS DI, PO, RN RIKOR B S S S, R IA SR
VB B LR BRI B0 . ISR 7 AN B 05 2 S f e Y d AR I X3
Ho b5 = oA R, M 2017 Fi12018 PICEMIGE T EE KA, b iEas
B IEEA TGRS SR 1) 50% 20 4 o AR AL B X e S i e —— AN A
JEAER B UG, BT DA NSRS A ™ ORI A7 1 AR b, Jb iR — AN E B
e A, ISR AT A BAR ZE IR K, (LR 1= sk o A v B E
B3, AT RATE M)A % S RS S R R X B, 5380 s £ b E
1) A7 AR A R B PR VDM o Sl RS AN R LRI, BARE S AR
Bkl R B B3 7E & By oAb R bR — 3, % S A O IR X B LA B
A ACT AT VDI =S B G SRR B RG E , H A e B 1 32 R A
TiEGEA ERNXBARE AR, Wik RIS AE S, FU2ia: L
W BT AN, BAEARE, 2017 4RI P KM% FEbMTE 2017 45T
A7 75 2R, 7RSI AN TS 2 5 8 nife o b R A5 DU 7 ZA S M (8]
3.13 & K3.14).

HH T 7K SR T 5 1) 24 4 7 B EE OOR B T 8y, 48 At R 2, HR B
PR O BUR KRB S AR R 2 1, (R T AR VR 32 KA R R R B Th
HOR &y, TR FE S, PN AT A SR I B AR B A A A g O
TEOL, ACREE B ATAFAE A FUR RESRAS L S8 B0 0™ DR By U5, [RIMKCRBE &
S BRI SR AR AR 72 ORI AU A 2018 £E11 9 5 o AAMEE DTN 4 5% -
Byrb, &SR T T 4 Ry AR ORI SEA W F B IR GG, AELZE VRIS 1E) R A B 147
YIRS, KA RGURE, TR = A H . X Ui & SIS LR i
AR D, N B R BRI B S T R A ks, NSIESIE, ik
WhE 5 AR 5 54 e i b7 SRS I .

EIRTGVDHE By I A1 77 91 B LU AT, R B o N S AR V7 AUl )7 5K s Sk PR ot
HARIAEE S0, LA S S i F B A bR P TR # PR IR 1 R R, 7 B 7R Ak 2
BT . BIEDE 2016-2018 FRE =R EECRE, BAAEER—EH,
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JCH A 2018 4E1) 122 &L 2017 FF L =D T 30%, HETHRAR I EF 2-4 4
HIREHE, BT ATEREEIR P& A — € s IE W EDL, X7 9miB A0 5 )
g5, AR ZE NI BHE A eV

16,957

16.966

16.956

16.964

16,955

16.962
16,954

100 m
16953
112.304 112.306 112.308 112310 12312 12314 112316 1n2322 nan 12324 12325 112326 12327

16.960

16.931

16.935

16.930

16.934

16.929

16.933

112332 112333 112334 12335 112336 112337

12343 12344 112345 112345 112346 112347 112.348

B 3.13 2017 FLEIEEREMBFRLESE
Figure 3.13 Nests distribution of Qilianyu in 2017
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16.966

16.964

16.962

O =5 SRl ST 7 5 7 SN AR T i

16.980

16976

112.207 112209 12211 112213 112215
112.304 112.306 112308 112310 12312 12314 112316

Bl 3.14 2018 FLESEREEMIFRLESE
Figure 3.14 Nests distribution of Qilianyu in 2018

VR P T AS 2 H DR 5 1T e AT AR S R 1) T F P AR S T
FERARH T, W B R [ AL T, TR T OCHRIRLRE” AR
A DM 2 B 1) 5 R BT, S AP A T XA SRR R I, LM L 31
et —3% (Mrosovsky & Yntema, 1980; Mrosovsky, 1994). MR “ Setain
7 BT ANIR], S 25 8 SCHRE 2K, 23096 f IR DG B IR 55 K 2 7E 28.8~29.4°C(Mrosovsky,
1994; Godfrey & Mrosovsky, 2006; Godley, 2002), it 30.5°C 5 JL-F-¥ N,
KT 28°CJa JLF-#8 MMM (Standora & Spotila, 1985). M ASHI 7765 I8 & Ak &
HURERIMEFRE (B 3.1, EACFEIE R TLFH7E 29°CL L, T HA
WHFE N E HOBO % & 10 s A AR /A B A I A4, 6 — e F2 P 1> K P
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