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Lanyu Island is one of the two main nesting sites for green turtle in
Taiwan. It is also facing serious anthropogenic threats. The purpose of
this project is by adopting the long-term ecological monitoring techniques
to (1) determine the yearly trend of the nesting population and the
possible causing factors, (2) using the satellite tracking technique to
determine the post-nesting migration route and possible forging habitat,
(3) by study the important factors that affect the gravid females and
hatchlings during the nesting processes, to determine the suitable
management strategies, and (4) evaluate the possibility of designate the
nesting beaches as the protected area.

Results of this project found that, the air temperature is highest
during the summer, and raining season lasts from fall to winter on Lanyu
Island each year. In comparing with Wan-an Island, Penghu Archipelago,
the air temperature (including the nesting season) was lower while the
precipitation was higher on Lanyu Island. In addition, the sand on the
nesting beaches was coarser and more poorly sorted. The reproductive
ecology studies found that, the investigation period in 2012 lasted from
July 2 till August 23. During this period, there were 10 nesters appeared
on the beaches, with 20% old nesters. Most females nested on Ba-dai
Beach. During the 2012 nesting season, females deposited 21 nests in
total, with the average of 2 nests per turtle. 75% of females nested on
Lanyu Island, and the fidelity to the first nesting beach was 86%. The
hatching success was 16%. Long-term research from 1997 to 2012
showed that the average remigration interval was 4.5 years. The number
of nesters showed peak number every 4 years. About 40% nesters nests
on Lanyu Island. The site fidelity to the first nesting beach was 96%. 71%
of nest located on the grassland, the border of sand and grass, and the
border of sand and trees. There is a increasing trend of nesting success
from 1997 till 2012. However, the the hatching mortality rate also showed
the similar trend during this period.

Satellite tracking was conducted at Bi-Dai Beach on July 16, July 18
and July 20 on three different nesters. Results showed that, they all stayed
in the nearshore waters of Bi-Dai beach during nesting period.

Post-nesting migration results showed that two of three tagged turtles
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choose the southern islands of Ryukyu archipelago as their
feeding/resting sites. We also found when the turtle migrated with the
current, the migration speed can be twice as faster than against the
current.

We inspected every beach along the Taitung County to search for the
signs of nesting acitivities in July, August and September this summer.
No nests or nesting tracks were detected on these trips. Among 41
beaches inspected, 15 were deleted due to the fact that the beach had
turned into gravel coast or filled with wave breakers. Another 5 beaches
have serious human disturbances, may influence the desire of nesting
activities.

Keywords: Lanyu Island, green sea turtle, nesting ecology, plasma
biochemistry, satellite tracking, anthropogenic threats.
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2 4 7
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A S AE A 5 3 3 15
R I S e 9 8 3 27
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e - = AP
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Clutch survival (%) 77 11 8
Reproductive output (kJ) 70868
- A1 4 féﬁ ;,?C;/l
it g () 53 0 1
O e

BRI HX2R Xk TIPSR
e 2 7R BE(%) 6 0 0 0 75
P R (%) 0 0 0 9 91
7 LR A FT L

oy EEE EHgE RF
T 32 4 (mm) 2.12 0.51 [
& iE B 1.3 0.31 poorly sorted
B. A% i 4 8 FA
S TR EA0 3
Turtle 1 2 3 4
CCL (cm) 103 103 101 101
pcv(%) 26.5 26 30 29
26.3 26 29 29

TP(g/dl) 3.1 4.8 4 4.3
Albumin(g/dl) 1.9 2.5 2.2 2.3
Globulin(g/dl) 1.2 2.3 1.8 2
A/G ratio 1.6 1.1 1.2 1.2
AST(GOT)(U/L) 85 53 154 116
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ALT(GPT)(U/L) 10

<5 <5 <5
ALP(U/L) 26

<20 <20 <20
LDH(U/L) 322 310 1072 769
CK(U/L) 278 259 2505 539
Glucose(mg/dl) 69 87 69 80
Cholesterol(mg/dl) 237 262 221 237
Triglyceride(mg/dl) 967 1883 918 1376
Calcium(mg/dl ) 3.7 12.5 20.5 10.8
Magnesium(mg/dl) 8.8 8.1 9 9.7
Phosphate(mg/dl) 9.9 9.1 11.1 11
BUN (mg/dl) 6.5

<2.0 <2.0 <2.0

Creatinine(mg/dl) 0.21 0.32 0.34 0.34
Uric acid(mg/dl) 0.6 0.7 0.9 0.6

#-A F g :ﬁ%é‘_ bl SR A BiEd 2 S g E(R )

A
fu
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7

. 4 iv 2 i@ (Fongetal., 2010) »
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All samples CCL 2 85 cm (sub-adult) CCL 2 85 cm (adults)

i Mean (s. d.) Interval*  n Mean (s. d.) Interval* n Mean (s. d.) Interval* n
CCL (cm) 86.5 (9.5) 105.775 27 78.1 (4.3) 83.45 12 93.3(6.7) 106.73 15
PCV (%) 29.1 (2.6) 336 26 27.8 (2.04) 30 10 30.1 (2.6) 35.55 13
TP (g/dl) 4.78 (0.88) 6.026 27 5.15 (0.99) 7.263 12 4.49 (0.68) 5.88 15
Albumin (g/dl) 2.32 (0.4) 3.156 26 2.46 (0.41) 3.153 12 2.32 (0.62) 3.842 15
Globulin (g/dl) 2.48 (0.8) 3.832 26 2.68 (0.99) 4.669 1 2.16 (0.82) 3.32 15
A/G ratio 1.03 (0.35) 2.09 26 1.03 (0.4) 1.6 12 2.82 (6.96) 21.357 15
AST (U/) 142.8 (53.2) 27404 27 174.4 (46.7) 253.69 12 117.6 (44.9) 195.18 15
ALT (U/) 11.2 (16.7) 39.4 27  9.03 (12.76) 39 12 13 (19.6) 65.775 15
ALP (U 29.4 (25.2) 87 27  33.86 (29.57) 92.58 12 25.9 (21.4) TS 15
LDH (U 246.5 (200) 1337.7 27 292.1 (199) 1461.9 12 2499 (308.9) 1059.5 Tl
Glucose (mg/dl) 108.5 (17.7) 120.685 27 105.9 (16.6) 130.41 12 109.7 (18.9) 136.03 15
Cholesterol (mg/dl) 194.4 (85.8) 366.3 27 178.2 (39.9) 238.3 12 207.5(109.6) 448.25 15
Triglyceride 49.07 (34.5) 699.45 27 50.98 (43.03) 161.23 12  47.5(27.34) 117.2 15
Calcuim (mg/dl) 8.87 (1.62) 11.551 2K 8.58 (0.76) 9.606 12 9.1 (2.1) 13.845 15
Magnesium (mg/dI) 4.39 (2.28) 8.895 27 4.3(2.13) 8.64 12 4.46 (2.47) 915 15
BUN (mg/dl) 16.65 (9.9) 34415 27 14.28 (9.76) 34.1 12 18.55 (9.9) 35.65 15
Creatinine (mg/dl) 0.3 (0.1) 0.485 27 0.29 (0.09) 0.453 12 0.31(0.1) 0.557 15
Uric acid (mg/dl) 1.38 (0.47) 2.28 27 1.45 (0.38) 1.89 12 1.34 (0.54) 24.5 15

* Interval: 95% confidence interval of mean.
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TR AR E B R Y AZE2D04 £ T ATk o “f - R
e B BHARE LSS AARE L AR S

RO R L B R T BT Rs R

Br o A AU E §E R S AR A

D. ffey %

1. § %% 3%

F R A
A i 2 p i A o gz p g
- % % <0.001 % % <0.001
z ! % % <0.001 % % 0.004
= i i 0.13 [ % <0.001
7 7 % % <0.001 % % 0.029
I % % <0.001 % % 0.002
= % % <0.001 i i 0.072
=3 % % <0.001 i i 0.683
A % % <0.001 i i 0.118
1! % % <0.001 % % <0.001
L % % <0.001 % % <0.001
L - % % <0.001 % % <0.001
L - i i 0.532 % % <0.001
>E % % <0.001 % % <0.001
APE % % <0.001 [ % <0.001
T poage fT m & <0.001
& iE B o) +*  <0.001 | (n=201)

A4 B g TR

L 2% &RafRGHEATE) G ERNF LA BirRs

2. F SRR T RIng o
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3. %1 3;125@},j§:¢;£9 fF _ﬁbbwd@?j\mrﬁo

4, “f”J 6387 ¢ fgpE N iR ERFINYLE o

2011 £ X jjekigd 2 22 GEERVR

o fE SCL |%% = pe (P=0.484) (n=6)

* o fE CCL (%% = pe (P=0.442) (n=6)

4 4 ALpEE 1x = jee (P=0.906) (n=20)
R R 3 Tx = e (P=1.0) (n=16)

i EN I 3% 7 ez (P=0.104) (n=6)

A o Y 2 = e (P=0.281) (n=6)

SR D ALES 3 Tx = e (P=0.057) (n=6)

Sl P Rl h o % < e (P=0.042)* (n=06)

S RN R s

by 2 = e (P=0.117) (n=6)

PRl XE D> e (P=0.002)** (n =20)

4 4 & PREEL 1x = je (P=0.463) (n=20)
PR IER 1x = jee (P=0.278) (n=19)
S R %E = e (P=0.181) (n=23)
R ik 1x = je (P=0.229) (n=570)
&erd § XE D> W (P < 0.001)*** (n =570)

& PR Pl S 1x = jee (P=0.263) (n=21)
# crimgit ¢ = 5 2 = e (P=0.375 (n=21)
gy e am it 1x = je (P=0.375 (n=21)
f ragi (s = 5 ¥% = e (P=0.128) (n=21)
g fe dy Tx = e (P=0.145  (n=21)
clutch survival rate HE = je (P=0.132) (n=21)
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Mo KA LA AT o R g RE
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LRl AP IR Er Ew k- & o ¥ - R A 1999 & &
Hheh A e

P ARG STERE L 951 A4 T EREZ 1023 24 F 0 o
ME 0 FATHERG 1 A FRI—F 0 BAFS s e
HE AT E > TIEEA S A8 o4 PEET 111 B o T
A A BT 1] Bk o TIEIE AP F 5 26% 1 cht S E
Tl Fr TIaEGEA A AT 2GR THA RIS F L 36% o ¢
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oo T¥agktrh o L DB 443 04 TR 3622 5 0 hmit R

TR L F L 1T% WP 2 F A 84% TR % h 16% -
ML X5 0% @ fad 5 62 % > clutch survival rate 7 4

% > @ reproductive output % 67525.5kJ - d > 8 ' KEh iEH I K o
FI A ¢ T, T D] (TRRETARPE > 0 E 2 R (F o 4T
P el i E L

E 22012 & unh s h A S B TR

# 4

7% 2p18% 230

Tiag L TAF & #ic

#7 3 ME(cm) 95.1 4.1 10
#F 7 4 RE (cm) 102.3 3.8 10
AR IR(R) 11 1.1 9
FEA S AE L A 8 6 10 75
FEA A A E YK 11 12 10 111
2 8 3F > 5 (%) 26 20 10
HEA S AT F P ¥ 2 1 10 21
A 4k A 9P (%) 16 29 10
¥ - APV

L% ) 86 26 10
S N R

s 5 (%) 33 34 10
il EF Ry
Tiak § oy ek 104 23 23
“° % B K IF R (cm) 65 10.5 20
T 299 j% (cm) 4.43 0.15 660
T aer f (g) 36.22 0.59 660
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&P R ZHF (%) 17 29 21
&Pkl 8 (%) 0.2 1 21
b frmie P o= % (%) 84 25 21
b rmeit F(% ) 16 17 21
it 5 = % (%) 0 0 21
fad e d 5 a% ) 62 50 21
Clutch survival (%) 4 9 21
Reproductive output (kJ) 67525.5
e gr e 4 #
BRI HEX2R X FHRIAE R
e & 78 2h(%) 42 12 0 4 31
“F g o7 (%) 13 22 0 9 57
7 RERE A F7
Tiog  EEL EAE P
T 353k % (mm) 1.44 0.36 66 W
& iE B 0.97 0.2 66 moderately sorted
B fsif 4 EFH
N S FE ERCF & P
IS T3 EHE R £ A
TP (g/dl) 4.52+0.74 6
Albumin (g/dl) 2.03+0.31 6
Globulin (g/dl) 2.394+0.42 6
A/ G ratio 0.72+0.26 6
AST (U/L) 85.67+18.54 6
ALT (U/L) 1+0 6
ALP (U/L) 28.17+4.36 6
LDH (U/L) 206 +67.63 6
Glucose (mg/dl) 90.17£21.37 6
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Cholesterol (mg/dl) 270.7459.1 6
Triglyceride (mg/dl) 1316.2+706.8 6
Calcium (mg/dl) 12.12+1.28 6
Creatinine (mg/dl) 0.1+0 6
BUN (mg/dl) 2.92+2.17 6
Uric acid  (mg/dl) 0.98+0.39 6
Na©  (mfel) 141.68+4.86 6
K" (mEgL) 4.36+0.26 6
cr (b 1068 +.83 6

[

Lk T SR Y SRR L PR i ACERL L
{8 » 3 I > Triglyceride +* %4 & kg 2 BUN v 43 & kehiL » i

TS T RN T RS K

RFEP R LA E S O RRESRFES LR F LG AL R
iﬁlnﬂ%iﬁ’r%Ti")iﬁoﬁ“ oML FE ARE AR FAE § 1A
?E‘Eﬁ%iéﬁﬁ%ﬁ??ﬁf‘éﬁ%ﬂ?’fjﬁ“ TR T M IV T

FEe DAL ZPE A S 2T R F| o bt S EX S o
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D. prgfr %

FR L

A R pE| ZX W pE
- ¥ % % <0.001 %, % <0.001
-8 % % <0.001 %, % 0.004
R i k 0.13 % % <0.001
z ¥ % % <0.001 (& % 0.029
i % % <0.001 [ % 0.002
» 2 % [ <0.001 F i 0.072
=% % [ <0.001 F i 0.683
N % [ <0.001 F i 0.118
13 B % <0.001 [ % <0.001
L2 % % <0.001 (& % 0.001
+- 3 % % <0.001 (& % <0.001
tor R ER 23 A
rE % % <0.001 [ % <0.001
A% % [ <0.001 [ % <0.001
TiokE |k e 0.615 |(n=201)
FER 25 =+ <0.001 |(n=201)
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II. 2784 fit i

2012 #¥ k2 ffeigd d Ed TR

A 4 Rk SCL |%¥% = 4 (P=0.623) (n=12)
S X 53 CCL |%% = fw (P=0.39) (n=12)
A 4 P APEE ¥% = e (P=0.85) (n=19)
i B ¥% = e (P=0.319) (n=14)
2 o 40 = B %% = jee (P=0.059) (n=14)
R F oS 2% = e (P=0.982) (n=14)
A & & Ptk ¥X D> jee (P=0.002)** (n=14)
A d A P4 K % = e (P=0.415) (n=14)
i N RO

* ¥% = e (P=021) (n=14)
A & & P 2x > e (P<0.00D)* ** (n=19)
2 A PR ¥% = e (P=0.082) (n=31)
RIRR Y% = e (P=0.613) (n=37)
ERers ek % > e (P=0.022)*  (n=1020)
$re i 2& > fiee (P<0.001)*** (n=1020)
Hord g 2& > jiee (P<0.001)*** (n=29)
# P R Pt 5 W > %% (P=0.002) ** (n=29)
fooragn ¢ 2 & W > 2% (P<0.001)*** (n=29)
R S 2% > je (P<0.001)*** (n=29)
P ST R X% > fee (P<0.001)*** (n=29)
fadh fed) & 2% > e (P<0.001)***  (n=29)
clutch survival rate XE D> e (P<0.001)*** (n=29)
Ak 0l FEA S AP s G o AP EpS K o

2.4 % b e g s T PR RIR o
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——O— 2002
30 A E —-p—- 2003
oA —C— 2004
i g ’ —-A—- 2005
~ 28 ——F— 2006
g) T E A ——-@—— 2007
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¥ -7 7 N
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Bl- ~ 1997 3] 2012 & jfaz b 4 8 ° % 1 B -
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3% 2 4% (one-way ANOVA)EE 7 » 1998 & ¢h15 i8 ¢ & *° 1997 ~

2004~2008 2 2011 # 2 & ; 2006 2 2007 # g & € & > 2008 2 2011
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dR-F RN LR ARt AF A sER RS S o
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C. V) EERR - AF M
BAEBFR T sk s A 430039 3 212 8K 2 F (R
- ) 53t & 47 (one-way ANOVA)# IR > “ff 2010 & #F > 2011 & gy s

) A /l)/z’ 5 2k
g“’v:.ﬂ-w s E 2B

12005 ] 2007 2010 2 2012 £ T $ofe i §
* 2008 2 2009 # z_ & 5 ¥ 1998 & 0T 3o T ¢ % 3 2008 £ 2 fE o

bk E Y T o i boje enE 2011 £ 0 B g 2008 E (p<0.001)o

3.0

2.7 1

2.1 A

g I

1.2

Mean grain size (mm)

0.9

0.6 1

0 . —

2006 2008 2010 2012

Bl= ~ 2005 3] 2012 & ¥ fy hei) $o-T 3o j= @ o
@ ) ¥ERE k& iE & (inclusive graphic standard deviation) ] 4 %t 0.87 7

1.3 2. FF(Blz ) - 2zt 4 47 (one-way ANOVA)# I > 2010 2 2011 & 2

s

) A /I)/z’ 5 2k
g“’v:}iw s F 28

;2007 & 2. 7@ ¢ < 3 2005 ~ 2008 % 2009 # 2

2

E > m 2009 # 2 & ¢ -] * 2005 $] 2007 # & 2010 3] 2012 # 2 &

-
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1.4 4

1.2 4

o] |

0.8 1

Inclusive graphic standard deviation

0.6 T T I I
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Bl ~ 2005 3] 2012 & B jf ey yok S &5 & @ o
I11.1997 | 2012 # ¥ 4 5% 4 G F P i
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1997-2012 Lanyu Seasons
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kgt ERFSLRE A (p=0.11>n=16, One-way ANOVA) o
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0.034 > n=16, One-way ANOVA ) > 2 & Jp#RT » fr| T ™ & & i
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