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Abstract 

Huyons Island of the Sirnilan Islands in Phans-Nsa Province is an important nestins 

site for sea turtle in the Andaman Sea. Compared to other islands in the Andaman Sea, the 

hishest number of sreen sea turtle (Chelonia mydas) esss was found on this island. As a 

result, this island has been selected to be used as an implemented area for the Andaman 

Sea Turtle Conservation Project of the RoyaL Thai Navy since 1995. In this research, a record 

of 2010-2011 field surveys showed that 28 sreen sea turtle nests with the averase clutch 

size of 105 ± 23 esss were found on this island. Temperature lossers were used to monitor 

chanses in air and nest temperature at the nestins beach durins nestins season. AlthouSh 

air temperature was found to fluctuate from 23.6 DC to 35.4 DC, temperature in the nest was 

relatively stable with the difference in hishest to lowest temperature of only 1.4 to 2.2 dc. 

In order to monitor health status of the nestins female turtles, blood sample (0.5 mL) was 

taken from external jusular vein (dorsal cervical sinus) of the turtle and subjected to 

hematolosical evaluation. Blood parameters examined included blood cell count and 

blood cell morpholoSY. It was found that an averase erythrocyte (red blood celL) count of 

these nestins female turtLe was 406,667 ± 51,377 ceLVmm 3 and an averase leucocyte (white 

blood cell) count was 19,847 ± 9,328 celVmm.
3 

These values are within a reported 

reference interval of natural and captive populations of sreen sea turtle. Examination of 

differential leucocyte count showed the normal distribution of these values. These 

indicated a normal health status of nestins turtles at Huyons Island. Ecophysiolosical data 

of this kind is an important indicative for sea turtle well beins in nature, and when sather 

systematically and continuously, could provide a means for lons term health status 

monitorins prosram and contribute to an effort to establish Huyons Island as a sea turtle 

research and conservation base in the future. 

Keywords: sreen sea turtle, nestins, temperature, erythrocyte, leukocyte 
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(111'l31el.:lnq'l3) Evaluation of Health Status of Reptiles in Marine Ecosystem 

, = 
enil11CJ Vl1. 'U'V1Vl6'1 fWl'U~ 

1EJ\lf"!1?lm1':iJ11tJ ~?l~ '\J~CJ1'U'Uvi, 

1. 'U'VI1..11 

1l11~fl~11'Ui111"l?l'U 1:lJ~ ~ 1'U:lJ1'V1urh~''Uvi1m\l fl1 11'UVl6'11 CJu~ b I ru~m l:lJVI 6'11 flVl6'11 CJV11\1~1i11'V1-U EJ\I 

61~1b~EJ CJI"l 6'11'Url EJ'U.rr1\16'1\1 ij61~1b~Elt.lf16'11'U-uiJ Vl~lAruVl6'11 CJ-uiJ Vl bVl CJbtl'V1 1~ EJ~l\1~.:j fl~:lJ b~lV1~ b6'1 ~\l6i'I'U 
" v , 

bU'U61~lth~:lJI"l':iEJ\I (?l'V1':iJ-W ~'UV111mrui'1mJ , 2544) ~\I?l:lJm1EJ~l\1~\I~':iJ~~EJ\lEJ'U1fl';~'U~u~blrud1i' ~\I, , , 

1l11U~Vl11~VlIl1 1bb6'1 ~ €l'U1fl';V11'V1 CJ1 m511:lJ-U1 ~ EJ ~1.:j 5.:j ~'U~1 bU'U ~EJ\I €l11"1CJ €l\lr1m 1:lJ ~~'U~1'U~ b~m.rr€l\l , " "" 

q ~ iI I =., o:::::jq~ QJ " 
V11\1'/JIIV1CJ1Vl1'U~1\1 1 -U€l\l6'l\l:lJ'/JI~'U'U 

b~lV1~bmu'U61~lb~€lCJI"l6'11'U~~uV1U1V16hAru1'U~1'U~~U~bi1I"liA'1~U?l\l1'U1~U'UiJbIf"! bb6'1~ 
v ct..!I 'U 'U 
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flTHtJ~CJ'UbbtJ~~~l~ 1 ~m~ bnli1~'U~~1'U~1'UA11lJVlm flVlmCJ'Vll~~l.fl1'V1 bb~~-Ubli'11'VlCJ1~b~CJdn'U 
'Vl-r'V1CJ1fl'j~~~~1(9l1'U~'U~ bb~~~~btJ'U.ueJlJ~~'Ulil'U1 'Ufll'Jl1-:J bb~'Ufll'J'U~Vll'J~li1fll'J bb~~fll'JeJ'U-rfl~b~l 

~ ~ , 

'Vl~ b~1'U~'U~~~fl~11eJ ~l~bVllJl~?llJbb~~~~~'U 

bfll~VltJ~ (bfll~Vl'd~) 'lJeJ~VlJJbfll~~:n~'U ~~Vl'rli1~~~l b'lJ'U~'U~11~1~~G'i'lAru'IJeJ~b~1'Vl~b~ 
~ ~ " 

1'U~~'Vl~ b~eJ'U1i11iT'U bIi1CJ'V1'U b~l(9l1i (Chelonia mydas) H'~'U~Vllli1'Vl'JltJ'lJeJ~ bfll~G'i'lVl-r'Udl~1~ btJ'U~l'Ul'U 

lJ1fl~?lli1bdmV1CJ'Un'U~'U~~'U1'U~~'Vl~b~eJ'U1i11iT'U (Yasuda et al., 2005) ~'U1~-r'Ufll'JVl~1'JflJ11VlbtJ'UVl~~, 

(l'l1tJ fl~eJlJ~'U'Vl{ 2545) bb~~~pffl CJ.fl1'V1~~~~1'),J'U11VlbtJ'U?lm'U~Pi fl'l~mb~~eJ'U-rfl~~'Ul5b~l'Vl~b~1'UeJ'U1A(9l, , 

1'Ufll'JPim~lA~~d btJ'Ufll'JtJ'J~b:n'U?I'IJ.fl11~b,1eJ~~'U'lJeJ~b~l(9l'U~~'Udl~1~ ill bfll~Vlm VlJJ 
'I 'I 'IJ 'U 

6'J'JlJ'll1~ (Wood and Ebanks, 1984; Samour et al., 1998) bb~~bdmti'U'JlmllJeJ~l~~m~eJ~'<il~btJ'U 

tJ'J~bCJ'llt1~eJfll'J~1i1(9l1lJ(9l'Jl~?leJ'U?I'lJ.fl11~1'U'J~CJ~CJ11 (Work and Balazs, 1999) b~ml11tJ1offtJ'J~bCJ'll'Ul'U, 

, 
bUeJ..:jlJ1~lfl'V1'J~'Jl'll~l~ 
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btJ~t1'UbbtJ(I~~ruVl1Jil~,:ml~~mJ1'U'1h~ bl(1l~?ieJ~fl~eJ~n\J~~ nlml~1~ 

3.2.3 bfiU'lJm.J(I~l'Ul'U1~~b~l~'Ull~1'111 'Ubb~(I~~l~nfll 'l"frm.J~~~~(91l:IJ-UmJ(lm'jvh~~ll~1'111'Ubb~(I~
~ ~ 

~~m(l 

3.2.4 tJ'j::;b:W'U?f'11ml~1~ ml:IJ'1Jmb~l1'UD'j'j:IJ'(jl~ 1~mfiu~leJ ~l~b~eJ~'11eJ~ b~lVl::; b(l~~'Ull~1~ b~eJ, 

o ~ ~ .<::!:I. ~ ~ ~ 111~1 CI I 6' 0 Q..I.<::!:I. .<::!:I. (.c:;), 6' ~ c::!rrI

'ill'UJlJb'V(I(I b3J® b(l eJ® bb~~bb(l::;b'l@l b3J®b(leJ®'1Jll: '(jub u(91(91?flVlTU b'ileJ'ill~b(leJ~ '(j'U~ b'V(I(I b:IJ~ b(leJ~ 

bb~~) ~~bfhJ~leJ~l~b~eJ~ bb~ll1l:lJlb~eJ'ill~ 100 bvh 1ii'1t1?fl'j(l~(lltl~lVl~Ub~eJ'ill~b~eJ~'1JeJ~
~ 

~(911b~eJtlfl(ll'Ubb(l::;~(911Ufl (Natt and Herrick, 1952; m'W~ 1) 'jeJ'il'Um::;~~f1l'jb~eJ'ill~?f:IJmru
'U 

bU'Unfll 2-3 'UlVl neJ'U,jl~leJ~l~b~eJ~~b~eJ'ill~bb~l :IJl1?i1'U hemocytometer 'jeJ'il'Um~~~~~ 
bb~111l1tJ(91'jl<j)tTU~l'Ul'Ub'IJ(I~b~~b~eJ~bb~~ bb(l~b'IJ(I~b~~b~eJ~'11l1 mtl1~fl~eJ~<j)(lVl'j'jI"lt1bbuu1';{, 

bb?f~fh~~'/Jtlltl 400 bvh (m'W~ 2) bb;;1TlhrreJ:IJ(l1tJAl'UlrubU'U~l'Ul'Ub'V(I~b~~b~eJ~~eJ!;lflUll"ln
~ ~ 

:W(li'1b:IJ(91'j (Tharp and Woodman, 2002) 

fl1Vl~ 1: fll'j b~ eJ <j) l~ b~ eJ~lii'l tI ?fl'j(l ::;!;ll tI ~lVl~U b~ eJ<j)l~ b~ eJ~'1JeJ~~(911 b~eJ t1flfll'Ubb(l::;~(911U fl neJ'U 

VltI~(I~U'U hemocytometer 
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I 

~fl~ru~~ru~l'U'1JtJ'l b'lf~~b~® b5eJ~: VltJ~b~tJ~~'l'U'Um~"ilfl~l~~ bb~lbfl~tJ1VI'Ul'l (smear) itJ"il'U 

bb VI'lbb~T~'fl~l~.fll~1~tJ~lJ~'l1 'U methanol ntJ'U'l1lmtJtJlJ~,.ltJ~ giemsa b~tJ(?lil"il~tJ'U~fl~ru~ 

~ru~l'U'1JtJ'l b'lf~~b~~ b~tJ~.flltJ1l'i'fl~tJ'l~~'V1iif'1Ubb 'U'U1-tlbb~'lr\'l~'l'1JtJltJ 400 bvh (Tharp and 
-=t 0 6'd d ..:::.. I Q.J 0 ~d .dI

Woodman, 2002) b~tJ~l bb 'Uf1b'lf~~ blJ~b~tJ~'1Jll'1l'U~tJtJtJ bb~~'U'U~l'Ul'Ub'lf~~blJ ~b~tJ~'1Jllbb(?l~~ 

'1liJ~~tJtJ (differential leucocyte count) 

.fl1'W~ 2: ~fl~ru~iU~l'l'1JtJ'lb'lf~~b~~b~tJ~bb~'l (~flm~bb~'l) bb~~b'lf~~b~~b~tJ~'1Jll (~flf'1i~Jl 
" " 'U 

b~'U) ~ ~'l bfl (?l b~'U.fll tJ1l'i'fl~tJ'l~ ~'V1 iif'1Ubb'U'U1-tlbbG'I...:J, 
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2553 (blJ'tIltJ'U-'I"I~'tImfllJ) bb~~ 2554 ('I"I~'tImflll-~,nnfllJ) flru~0~tJ1.1ii''I''I'Um';i~'U';ml.~'lJeJ\lb~l(9111 
~l'Ud'U 28 1\1 lv)tJ:iJ~l'Ul'U1.~~eJVI~lJ (clutch size) bU~tJ 105 ± 23 yjm 1'U~1'Ul'UdbtJ'U1\1~'I"I'Ubb~~, 

?lllJl~ll';i~'U~dbb~b~l1.lii'~l'Ud'U 12 ~1 (~TeJ~l\11'Um'l"l~ 3) lVlmb~b~1:iJ'lJ'U1Vl1nti'b~tJ\ln'U AeJ :iJmllJtJ11, 

m~VleJ\lVI~\I(911lJbb'Ud1fl\lbQ~tJ 95.73 ± 4.36 b"1f'U~blJ(91';i bb~~ :iJfldllJflll\1m~VleJ\lVI~\I(911lJbb 'Udl~\lbQ~tJ 

86.36 ± 2.94 b"1f'U~blJ(91';i ((911';il\1~ 1) 

Jl1Vl~ 3: fl1';i~'UVh1\1dl\11.~~1'Ud'U 80 yjeJ\I'lJeJ\I "bb~blJ5U" 1'Ul'U~ 20 'I"I~'tImfllJ '1"1 .1"1.2554 

~nl"1';i~bbVl\l~'U~bdru'lhflVl~lJ~11\11.~ 
~ , 
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vual. 2553-2554 

QJ I Id 
';j{j'VI / UllbVll 

-r~V1 2 

mJ b'j ru 'U fl'j
" 

.., d 
'j~'V1 5 

hJ~Ubbllb~l 

d"I.I'Ul~ "I.I'Ul~'IIi~ll'VI'Jl{jl'"1.1• 

lF1~ = 94 b'lf'U~blJVl'j 

f'l111l tll1~ tl 'j~\?l tl~'Vl~~Vllll bb'Ul 

lF1~ = 85 b'lf'U~blJVl'j 

103 ~tl~ 

lF1~ = 98 b'lf'U~blJVl'j 

fll llJ tll1~m~ \?ltl~'Vl~~ VlllJ bb'Ul 

lF1~ = 86 b'lf'U~blJVl'j 

lF1~ = 97 b'lf'U~blJVl'j 

109 ~tl~ 

fll llJ tll1~m~ \?l tl~'Vl~~ VlllJ bb'Ul 

1F1~ = 84 b'lf'U~blJVl';j 

lF1~ = 86 b'lf'U~blJVl'j 

fll llJ tll1~m~ \?l tl~'Vl~~ \?l1lJ bb tid 

lF1~ = 82 b'lf'U~blJVl'j 

126 ~tl~ 

.., d 
'j~'V1 6 

l11~u bbll b~l 

104 ~tl~ 

'1 v ~ Iq v 
bfl~ = blJlJ'1JtllJG1 

" 

1F1~ = 93 b'lf'U~blJ(ll'j 

124 ~tl~ 

fll llJ tll1~ tl 'j~\?l tl~'Vl~~ VlllJ bbtid 

1F1~ = 87 b'lf'U~blJVl'j 
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'V'U'1. 2553-2554 (~tJ) 

{-:JVJ 9 

l~'WtJbb~b~l 

d"lJ'Ul~ "lJ'Ul~V1~lIV1dl.:1l'"lJ• 

bA-:J = 99 b'lf'U~b1lm 

110 yJeJ-:J 

1"11111 nl1-:J m~ Vl tJ-:JVI~-:J (91111 bb'U1 

bA-:J = 86 b'lf'U~b1l(91'J 

'1 '" 1 ''''' '" bl"l-:J = 1I1I'1JtJ1IfI ~n: 42-71 b'lf'U~b1l(91'J
'\J 

'1'" 1 ''''' '" bl"l-:J = 1I1I'1JtJ1IfI 
'\J 

., .d 
'JWI 11 

bb~f'1~oJmru 

., .d 
'J-:J'VI 14 

m 111 nl1-:J m~VltJ-:JVI~-:J(91111 bb'U1 

bA-:J = 84 b'lf'U~b1lm 

bA-:J = 98 b'lf'U~b1lm ~n: 46-75 b'lf'U~b1lm 

1"11111 nl1-:J m~VltJ-:JVI~-:J(91111 bb'U1 

bA-:J = 86 b'lf'U~b1l(91'J 

bA-:J =86 b'lf'U~b1l(91'J 

1"11111 nl1-:J n 'J~VleJ-:JVI~-:J(91111 bb'U1 

bA-:J = 82 b'lf'U~b1lm 

bA-:J = 93 b'lf'U~b1lm ~n: 67 -71 b'lf'U~b1l(91'J 

m 111 nl1-:J m~ Vl eJ-:JVI~-:J(91111 bb'U1 

bA-:J = 87 b'lf'U~b1l(91'J 

bA-:J = 101 b'lf'U~b1l(91';j ~n: 66-70 b'lf'U~b1l(91'J 

m111nl1-:J m~VleJ-:JVI~-:J(91111 bb'U1 

bA-:J = 88 b'lf'U~b1l(91'J 
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VU'1. 2553-2554 (~~) 

-r'lVi 15 

''''' bb:lJI"1'jAm~'U 

137 vJeJ'l 

-r'l'Vl 17 

bblJl"1~LJfmu 

-r'l'Vl 18 

bblJl"1~~'V'I'U~, 

-r'lVi 20 

bblJb:lJ5tJ 

OJ 

'j'lV1 
d 

21 

101 vJ~'l 

lrl'l = 99 b"lf'U~b:lJm ~fl: 49-74 b"lf'U~b:lJ~'j 

Adl:lJ f'J'11'l fl 'j::;~ eJ'l'Vl~'l~l:lJ bb'Ud 

lrl'l = 86 b"lf'U~b:lJ~'j 

109 vJ~'l 

lrl'l = 98 b"lf'U~b:lJ~'j ~fl: 51-69 b"lf'U~b:lJ~'j 

Ad 1:lJ fll1'l m::; ~ eJ'l'Vl~'l~l:lJ bb'Lld 

lrl'l = 86 b"lf'U~b:lJ~'j 

lrl'l = 101 b"lf'U~b:lJ~'j 

fIdl:lJ fll1'l m::;~eJ'l'Vl~'l~l:lJ bb'Ud 

lrl'l = 88 b"lf'U~b:lJ~'j 

'1"I,A'l 1 ''''''' = :lJ:lJ'1JeJ:lJ~ 
'OJ 

d 1 ''''' v
~fl: :lJ:lJ'1JeJ:lJ~ 

'OJ 

lrl'l = 86 b"lf'U~b:lJ~'j 

Ad 1:lJ fll1'l m::;~ eJ'l'Vl~'l ~1:lJ bb'Lld 

lrl'l = 82 b"lf'U~b:lJ~'j 

lrl'l = 97 b"lf'U~b:lJ~'j 

Adl:lJfll1'lm::;~m'Vl~'l~1:lJbb 'Ud 

lrl'l = 89 b"lf'U~b:lJ~'j 
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l'U'f. 2553-2554 (~eJ) 

Q/ d • I 

';j.:J'VI / LLlJ L1111 

-r~Vi 22 

hjY1ULLaJb~l 1v ~ '''' v
fI~ = bl.nJ'lJeJ:W~ 

158 vJeJ~ 

'IJ 

-r~Vi 23 

laJY1ubbaJb~l 

OJ cl 
".i~'Vl 24 

laJY1UbbaJb~l 

OJ cl 
';j~'Vl 25 

OJ cl 
';j~'Vl 26 

1i.J ~ Id i.J d ~ 1<=:11 iJ 

fI~ = b:W:W'lJeJ:W~ ~f1: b:WlJ'lJeJlJfl 
'IJ 'IJ 

1l.1 ~ l..::::,IiJ 

fI~ = b:WlJ'lJeJ:W~ 
'IJ 

~ ,'" v1v 
fI~ = blJlJ'lJeJlJfl 

'IJ 

c:f ~ Id v 
~f1: blJlJ'lJeJlJ~ 

'IJ 

1A~ = 99 b6[j'U~blJm 

Al1lJ f111~tl".i~~eJ~VI~~~1:W bb'U1 

1A~ = 93 b6[j'U~blJ~';j 

1A~= 99 b6[j'U~blJm 

A11lJ f111~ tl".i~~ eJ~VI~~ ~llJ bb'Ul 

1A~ = 93 b6[j'U~b:WI'l".i 
v d 
';j~'Vl 28 

1A~ = 97 b6[j'U~blJm 

A11lJf111~tl".i~~eJ~VI~~~llJbb'U1 

1A~ = 89 b6[j'U~b:W~';j 

d ~ IdV 

flf1: blJlJ'lJeJlJ~ 
'IJ 

1A~ = 97 b6[j'U~blJm 

A11lJ f111~ tl".i~ ~ eJ~VI~~1'l1lJ bb'Ul 

1A~ = 89 b6[j'U~blJl'l';j 

d '1 IqV 

~f1: blJlJ'lJeJlJ~ 
'IJ 
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~el LUel.:J L~el~Vl~llJnl'mJ~tJ'ULLU6'1.:J~ruVlJJil~.:JLL1Vl61mJ1'U'Ill.:J Llm~?felVlfl61el.:Jn'U'l~fl1ml.:J1~ lVltJ~.:J 

LfI~mu'UVinelruVlJlil (Trix-8, LoaTaa Recorders) H~n'UVl6'1lJ 'V'l{ellJn'ULL6ijl'ULfI~el.:Ju'UVinelruVlJlilellfl1P1
, 'U :::> :::, , 'I 'U 

~UlnVl~lJ (m'V'l~ 3) LL611u'UVin~m~m 8 ~UVllV11'U'Ill.:J'l~fl16'111.:J1~ ('V'l'l'elmfllJ-~.:JVllf1lJ 'V'l.PI.2554) 

.fl1'W~ 4: (9\'1 LL Vlti.:J nl 'il 1.:J LfI~el.:Ju'UVin el ruVlJlil ~ el L~el.:J~.:J~Ul nVl6'1lJ L~elu'UVin elruVlJlil ell nlP1 
, 'U , 'I 'U 

(l.:Jn6'1lJ~LLVl.:J) LL6'1:; ~n'UVl6'1lJL~mJ'UVinelruVlJlilVl'iltJ1'UVl6'1lJ (1l-lLL?fVl.:J1'Um'V'l)
'I 'I 'U 'I 

~Vl ~llJ fl1'iLu~ tJ'ULLU6'1.:J ~ ruVlJJil ~6'1 el Vl 8 ~UVllV11'U'Ill.:J 'l~ fl1'il 1.:JhJ 'V'l'Ul1 ~ ruVlJJil ell fl1 PIli fl1'iL U ~ tJ'ULLU6'1.:J 

Ael'U-rrl.:JlJln~.:JLL~ 23.6 (i.:J 35.4 el.:JPl1L'1f6'1L~tJ?f ('Ill.:J~l.:J 11.8 el.:JPl1L"ImL~tJ?f) el~l.:Jhnm'UVl6'1lJVI'iltJ~L~l, 

" . 
1.4 (i.:J 2.2 tl.:JPllL"1fm~tJ?fLvh'l1'U (~l':il.:JV1 2) 
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(9l1':i1,:j~ 2: oii'1)~{;'Inl'HU~ tJ'UbbU{;'l-:J~ruVlJJ:W'lJ1)-:JU~blruVllVlVl'lltJ~b~l~'Y'Vh-r,:jll,:j1~ 1'U'1l1-:Jb~1)'U~~'t}.fIlfl:lJ­

~,:jVllfl:lJ ~.f'!.2554 

'U~bdru eJruVl.nil~1a(9l (0C)
• 'U • 

flWVI.nila,:ja(9l (0C)
Q III \I 41 

flru'Vi.nilbill~tI (OC)
• 'U 

1)ruVI il:W en f1l f'!, "U 
23.6 35.4 28.9 ± 2.5 

~ ..; 
1)ruil:lJVI'lltJVI{;'I:lJVI 1 , "U , 27.3 28.7 28.1 ± 0.4 

1)ruil:WVI'lltJVI{;'I:lJVi 2 , "U , 28.4 30.6 29.5 ± 0.6 

~ ..; 
1)ruil:lJVI'lltJVI{;'I:lJVI 3 , "U , 26.6 28.8 28.3 ± 0.4 

1)ruililVl'lltJVI{;'I:lJVi 4 , "U , 27.7 29.2 28.6 ± 0.4 

tlruililVl'lltJVI{;'I:lJVi 5 , "U , 27.1 28.9 28.2 ± 0.4 

f1l'l~b~lVl~b{;'lbu'U~~l~enf'i'tJ~ruVlJJ:D1'Uf1l'lnlVl'UVlb~f'! (Standora and Spotila, 1985) 

lVltJ~'1l1,:j'IJ1)-:J~ruVlJJil~nlVl'UVlel~'ll~1'Ub~1"! b~tJn1l transitional range of temperature (TRT) Vlln 

elruVlilil ~ln1l TRT 'l ~'Vh1VI'1~~Vl n1)1) n:lJl~-:J-r-:J bU'Ub~ f'!~ bb{;'l ~Vll nelruVlililG'l-:J n1l TRT 1~~-:J -r-:J'l~Vl n 
~ 'U 'U 'I 'I.J 'U 

elelfl:lJlbU'Ub~f'!b~tJ bVltJAl'IJel-:J TRT ~AlbbU'l~'U~l:lJ'/JijVl U'l~'/Jlm bb{;'l~VI{;'I:lJl~'lJel-:Jb~lVl~b{;'l (Valenzuela• 
and Lance, 2004) ~-:J1'Ub~l~'U~'lltJ ..n'UAl TRT 1'U'1l1,:j 28.0-30.5 el-:Jf'!lb"l1{;'1b6lltJG'l (Wibbels, 2003), 

v1-:Jt1'U nl'l bU~ tJ'U bb U {;'I-:J el ruVlilil~-:J bb1 Vlfl el:lJU~ b 1 ruVil VlVl'll tJ~ b~lv\' l-r-:Jll-:J1~~-:J ell 'l~-:J ~{;'I1 VlbtlVlU'l~'/Jl n'l 
, "U 

bd1)Vl 'll 'l ru l 'll noii'1):lJ {;'I el ruVi ilil bill ~ tJ'll tJ l'U~t!l:lJl G'l~l-:J ml~ bbG'l Vl-:J f1l 'l b U ~ tJ'UbbU {;'I-:J ~ {;'I1)Vl
"u, "U 

8 ~UVllVl1'U'1l1-:J~~f1l'lll'l1~ (.fIl~~ 5) ~U1lVl~:lJl~b~l~'YU'Ubf1l~~tJ-:J~f1l'lbU~tJ'UbbU{;'I-:J~ruVl.lJ:D1 'U'1l1-:J 

bbflU lVlmQ~l~bdmoii'l~'1l1,:j~UVll~~ 4 (i,:j 6 ~,:jbU'U'1l1-:Jbl{;'ll~~m~Ul'Uf1l'lnlVl'UVlb~f'!'lJ1),:jb~:lJu~ltl
" 

(Miller, 1985) 'Vh1V1b~h~'Y~ml:lJltl,:jb~tlf1l'lbU~!'.I'UbbU{;'I-:J~ruVlJJil (temperature sensitive period; 

Valenzuela and Lance, 2004) 'l~~Uf1l'lbU~tJ'UbbU{;'I-:JtlruVlil:D1'U'1l1-:JbbflUbb{;'l~tltJ1'U'lJtlUb'IJ~'1l1-:J TRT 
, "U " 

'1J 1)-:J b~ l ~'U v\' l1Vlfll Vl nl'lru1~1lU 'l~ '/Jl n'l b~ l ~'U~1~'llnVI {;'I :lJ1~ b~ lU 'U bnl ~VI tJ -:J1..ll 'l ~mtl nl G'l btl Vl b U 'U 
'I 'i 'I 'U 
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'eltu'l)lllij'!l1n1P1 (0C) 'eltu'l)lllij'VI'3'1!1"1.'U'I)I'&UJ (0C). .. ... . 
32.032.0 

31.0 31.0 

30.0 30.0 
nest! 

nest229.0 29.0 

nest3 

28.0 28.0 nest4 

nestS 
27.0 27.0 

....... AirTemp 

26.0 26.0 

25.0 25.0 

..., col 
'J'U'VI 

.f11'W-vi 5: mlyjfl1~btJ~tJ'UbbtJ~\I mUVl.fllJEllfl1P1 (b~'UtJ~~~'1JTJ) bb~~eJruVl.fllJVm tJ1'UVlrnJ~b~Wl'U 
., '\J ., 'I.J 'I 'I 

';ll\Ihl mtJVI~\lfl1~~ltJ1~1-tJEJ\lVI~lJV1mbGll (b~'UViuMh, bb(9]\I, b~tJl, ~l\l bb~~ ~lJ) (>]~eJ(9] 8, 

?itJ (9] lVl1'U'l~fl1'nl\l1~ (~'l~mfllJ-~\lVllfllJ ~.1'1.2554) b~'UtJ~~bbm~\I~'l1lJ~bb?f(9]\I'Ill\lLlm~~U 
m~m'Ufl1~nlVl'U(9]b~P11'Ub~l(>]'U, 

o 7 14 21 28 3S 42 49 S6 


i?llbbVlU\I external jugular vein (dorsal cervical sinus) bbGllt1llJlmT\l?feJu~TVll'll~;:';(>]lVltJl 1tii't.brl 

~l'Ul'Ub'1f~~b~(9]b~e:J(9] t.t.(9]\1 t.t.f1 ~~l'Ul'Ut.'1ff1~t.~(9]b~e:J(9]'lJll ~Ullt.~l(>]'U~~'Ull\l1~~~l'Ul'Ut.'1f~~t.~(9]t.~e:J(9]t.t.(9]'l, 
.J ~ cs'~ ~ 6' d .:::!:I d r: 

t.~f1tJ 406,667 ± 51,377 b'1ff1f1/f1flUlPlfllJf1mlJ(>]~ bbf1~t.'1f~~t.lJ(9]t.~e:J(9]'lJllt.~~tJ 19,847 ± 9 ,328 b'1f~~/
" 

~flUlPlnlJ~~t.lJ(>]~ ((>]l~l\l~ 3) ~\le:JtJ1'Ubflru.ntJ~fl~ (reference interval) ~~ltJ\ll'U1'Ut.~l(>]'U~~U1'U
"" , 
5~~lJ'l1l~bbf1~1'U~b~tJ\I (Samour et al., 1998; Flint et al., 2010) ~\lbb?f(9]\l1~b~'U(i\l?f'IJm~bbf1:::fllllJ, 

http:flUlPlnlJ~~t.lJ


.cd 
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tolTVi 1 440,000 11,917 
280,000 - 640,000 2,600 - 29,200 

tollVl 2 347,500 30,125 
1---,-------+---------1 (Samour et al., 1998) 1----------4 (Flint et al., 2010) 

tollVl 3 432,500 17,500 

bbG'1~cJmJ~·;It.I~ giemsa lJl\9l,)T'il6'l€l'U~f1'\~ru~~ru~l'1...!'IJ€lWll~~b~~b~€I~mtJ1l'ln~€I_l~~VI')')f'lt1bb'U'U1-1fbbG'f_l 

(m~~ 6) ~'U116'llm')t1:illbb'Un'11_W~b"1lmh~~b~€l~'(J€I_lb~1\9l'U!?11lJ~n'jj_ru~m')~~3'(J€I_l_Wlbf1~tJ6'l bbi;1~ ')tJ~l_l
, 'U 

tf ~ .c!:t Q I ~ w:: Q.c;:,j~ Q ~ Q I ~ ~ q

b"1liiJ~blJ®b~€I®bb®-l (erythrocyte) lJ~tJ')l-lb"1l~~bU'Ud-l') lJ'I...!lbf1~tJ6'ln~lJ\9l~G'fm_l'l...!lb_l'l...! bb~~lJ'(J'I...!l~ 

~hJbb\9ln~1_l"illnb"1l~~b~~b~€I~'(Jl1lJlmrn 6/i_l~n~ru~~ru~1'1...!~_ln~11~f111lJbb\9ln~1_l€l~1_li~b"il'l...!.... 

6'W:: d .:::::lall Ifl V qc::r..o:::t 011 ctlv
b"1li;1mlJ~b~€l~'(JTJ (leucocyte) mu')l_lb"1l~~fl€l'U'(J1_ln~lJ lJ'Ulbfl~tJ6'l ~V!mmu,)l_l bb~~€l1"illJ 

'U 'U 

bbm'U~~~6'lUU~bb\9ln~l_ln'l...! 1~tJ1'1...!b,1€l_ll'l'l...!G'flm')t1:illbb'Un'11_W~~€ltJlalbU'U 2 n~lJ~€ltJ ~€l b"1l~~b~~ 
'U , 

b~€l~'(Jl1'11_W~~~bbm~~~cJ€llJ~~3 (granulocyte) bbG'1~b"1l~~b~~b~€l~'(Jl1'11_W~~~bbm~~~cJ€llJhj 

~~~ (agranulocyte) 

b"1l0~VI'm~1'Ul"1l\9l (thrombocyte) ~~tJ~l-lfl~ltJm~6'lltJ bb~~~_Wlbfl~tJ6'ln~~~~~~h_l (m~~ 7) 

m"1l1VI~m6'l6/ilJUmJbb~~~~n'jj_ru~ bbV!~~,xl bb V!~~V11tJ v111~b"1l~~~')tJ~l_lfl~ltJm~6'lltJ €l1"il~'U€l~ 
'U 'U 

.:::j v.dd v Q..I ~Q...I dI 

b'U €l_l"ill n~V!'U1Vi bmn'(J €I_ln'U m ') bb'(J_l!?11'1J€l_l b~€I~ (clottin g) 
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eJ'Vlcn'Ubbv1-J'Ill~vnjbfl1~~:iJ~'U ~,:rvrr~~-J-Jl (Erythrocyte = b"l16'1~b~~b~eJ~bb~-J; GranuLocyte = , ~ 

6'~.QI <i:::l.d iJ oI::.lt,d 6'c::..c:!!I ~d iJ 

b"l1flfl blJ (?J bfl eJW1Jl1'1l'U (?J'Vl bbm'UfltJeJlJ t'l~?I; Aora n u Locyte = b"l1flfl blJ~ bfleJ(?l'1Jl1'1l'U(?l'Vl bbm'Ufl tJeJlJ 
~ ~ ~ 

hj~~~; scaLe bar '1J'Ul~ 20 1lJ bfl'JblJt'l'J) 

.fl1'Vl~ 7: b"l1fl~'Vl'JeJlJbU1'1l1'l (thrombocyte: flnpf'J~) ~~umhtJ'Ub"l1fl~b~tJl (n: scaLe bar '1J'lJ1~ 
~ ~ 

20 1lJlf1'JblJt'l'J) bbfl~~~U'JllJn~lJfl'U ('1J: scaLe bar '1J'Ul~ 50 1lJbfl'JblJm) U'U?l1fl!?lb~eJwlbn~tJU1-J, 
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d 	 '" 0 1 'col
1. 	 btl(Plb~tl(Pl'IJJ1'l1'tNUJtlbbm'Y~ (a~ranulocyte) 

1.1 	~tll'Vn"li~ (lymphocyte) dJtJb"li~rAb~(Plb~tl(Pl'IJJ1'l1\i(Pl111ilbbm1d~ \ilbf1~CJ6'ln~tl 

Vl~tl~~(Pl~1l1'lbofftl il~(Pl~l'U'IJ tl'l\il bf1~ CJ 6'ltlJ md tl bVi CJU tlutJ~tlJ rul"1i1Vl'W~J6'l6/itl~ 

ilutlCJ ~ltJ1Vlqj'Wuil'IJtJJ(9lb~nnlJb~(9lb~€l(9lbb(9l'l (m'W~ 8) 

1.21tllW"li0 (monocyte) dJ'Ub"li~rAb~(9lb~tl(9l'IJJ1'l1\i(9l111ilbbm1d~ ~il\ilbf1~CJ6'I'lJtJJ(9l 

1Vlqj~tJ~J'll11bbLl'Utl'U EJtltl~(9l~lJl'l~J'l b"li~rAil'IJ'UJ(9l1VlqjnlJb~(9lb~tl(9l'IJJ1'l1\i(9l~'U 

(m'WVi 8) 

.fl1'V'l~ 8: b"li~rAb~(9lb~tlWII.I.(Pl'l (erythrocyte) I.b~~b~(9lb~tl(9l'IJJ1'l1\i(9l~tl1'\"Jl"1i~ (lymphocyte) bl.~~ 

ltll'Ul"1i~ (monocyte) 'IJ€l'lI.~J~'4b'VH''1l.ilCJ~~'Ur;ml~ (scale bar 'lJtJJ(9l 50 ltllf11btl~1) 

d 	 '" 0 col ( )2. 	 btl(Pl1.0tl(9l'IJJ1'l1tJ(9laJbbn'u;10~ranulocyte 

2.1 	beJ'bVl€lb~0 (heterophil) il'IJtJJ(9l1VlrunlJb~(9lI.~€l(9lbb(9l'l \ilbf1~CJ6'l1tJ~J\!~tl~~(9l
v 	 'IJ 'IJ 

b~mXtll."Ii~rA EJtltl~(9l~lJl\! m CJ1'Ul"1il~'W~J6'l6/itlilbbmtJ~~b~tJbtJ'U~bVlJtltlJJb~'U 
, 	 'IJ 

d!i.l 2./0<:::11. d 
btltlCJtltl(PllCJ6'I Glemsa (m'WVl 9 bb~~ 10 n) 

2.2 	iil€l<alj.J~0 (eosinophiL) il'IJtJJ(9l1VlqjnlJb~(9lI.~tl(9lbb(9l-:l 'IJ'UJ(9l1flG'i\f)CJ-:ltlUbeJ'bVltlb 

~~ ilillbf1~m"!1tJ~J\!~tl~~(9l b~mXtlb"li~rA EJtltl~(9l~lJl-:1 mCJ1'Ul"1il~'W~J6'l6/itlil
'IJ 'IJ , 

, , 

bbm'U~EJtltl~(9l~bb(9l\!tltl~tlblJ€lEJtltl~lCJ~ Giemsa (m'WVi 10 'IJ)
'IJ 
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.. 


f- 50~ . ; 

.n1'~~ 9: L'1J(I~L~~L~eJ~LL~'l (erythrocyte) LL(I:::L~~L~eJ~"lJll'1l'W~~:W1vJl'1JW; (lymphocyte) ~'l 

Lth.JL~~L~eJ~"lJll'1lU~bJ:WLLm\1(1 LtJ~tJU LVif.J'unuLmV1eJh~(I (heterophiL) ~'lLth.!L~~L~eJ~"lJll 

'1l'W~:WLLmtl(l "lJeJ'lL~ll'ltlL~I"!L:WtJ~~tlll'lhJ (scale bar "lJtll~ 501:wlf1'H:WI'I'J)" , 

.n1'W~ 10: (n) L'1J~~L~~L~eJ~"lJll'1l'W~LmVleJh~~ (heterophiL) ("lJ) L'1J(I~L~~L~eJ~"lJll'1lU~BleJ<altl 

~~ (eosinophiL) "lJeJ'lL~ll'l~L~I"!L:WtJ~~tlll'll~ (scale bar "lJtll~ 201:wlf1'JL:WI'I'J) 
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5.5 n1':i,r'U~1'Wd'lJbSZl!;lab~~b~el~"lJ1d"lfij~EimJ (differentiaL Leucocyte count) 

b~eJ'l.h?l1~#i~tJm,J~,.;ltJ Giemsa ' s stain :lJ1~eJ-:I~mCJ1~n~eJ..:J~~V1'j'jf'1UbbuuH'bb?l-:l~lCJ
'\J , 

r\'1~-:I'IW1CJ 100x bb~';n:rU~l'UTW~eJCJ~~'1JeJ..:Jb"ll~~b~~b~eJ~'1Jl1 bb~~~'/JiJ~ 1~m:ru b"ll~~b~~b~eJ~'1Jl1 100 

b61f~~ bb~1~lbb'UmU'Ub61f~~b~~b~eJ~'1Jl1bb~~~'/JiJ~ 1~bbn ~lJ1yJ161f~ (Lymphocyte) 1lJ1'U161f~ (monocyte) 

beJVlbVleJbyj~ (heterophil) bb~~ meJ~1'Uyj~ (eosinophil) bb~Tu'UVin~lmf1~eJ..:J,:rUbbCJn'/JiJ~b~~b~eJ~'1Jl1 

(cell counter for differential count; bu~CJl f'11~ln~, 2548) 1~oifeJlJ~tiI..:J\ill'jl..:J~ 4 
'\J 

blJb'lJ1SZ1!91 (%) 

<u d 
\illVi 1 87.7 5.3 3.7 3.7 

<u d 
\illVi 2 92 1 o 7 

63.5 28.4 2.7 5.4 

81.1 ± 15.4 11.6 ± 14.7 2.1 ± 1.9 5.4 ± 1.7 

~'lml~V11..:J?l1'jlVlCJ1~bb\iln~1..:Jtl'U'j~"dl'lbbl.h~1 1~mu~1~bbl.lb~1~1~ 3 (bbl.lP11?l-r\ilU) ~iJfh~eJCJ~~'1JeJ-:I, 

b61f~~1lJ1'U161f~?l'lfl'l1 bb~~iJfh~eJCJ~~'1JeJ'lb61f~~~lJ1yJ1"1l~~lnll bbl.l b~l~l~'U eJ ~1'lhri~ b~eJl bf1'jl~~~l CJ 
'\J 

QQ • • I I iI If ~ d £:It, I d d 

61f1\il Kolmogorov-Smlrnov normality test ~'Ul1f11'jeJ CJ~~'1JeJ..:Jb"ll~~blJ~b~eJ~'1Jl1'/J'lJ~CJeJCJVI\il'jl~?leJUlJ 

~Ubb'U'Um'jm~~lmU'ULhn~ (p>0.05) b~eJ~~l'jrul~lnoifeJ~~~l'Ul'U~leJ~l'l~iJb~CJ..:J 3 ~leJ~l..:J ~..:Jm~~~ 

1l.l?l1lJ1'jfl61'ju1~1161'1Jml~'1JeJ..:Jbbl.lb~1~1~ 3 iJf111lJ~~U'jn~~1..:J VI~mn~~lnm'jbbu'jiT'UmlJ6'j'jlJ'/Jl~, , 

12 ~1 1~mbl.lb~liJ"1J'Ul~1n~bACJ..:Jtl'U AeJ iJfll1lJ(Jl1m~~eJ..:JVI~..:J\illmb'U11rl..:Jbu~(J 95.73 ± 4.36 

b61f'U&iblJ\il'j bb~~ iJfll1lJnll'lm~~eJ'lVl~-:I\illlJbb'UJlrl-:lbu~(J 86.36 ± 2.94 b"ll'U&iblJ(?l'j 

b~eJ&i~(?lllJm'jbU~(J'UbbU~..:JflruVIJJ:lJ~'l bbl~~eJlJ1 'U'lil'lb 1~1~61eJ~f1~eJ..:JtlUll~m'jl1..:J1'll1~CJ 

~~(?lllJm'jbU~(J'UbbU~'leJruVl.n:lJ1'U'lil'l 8 rKU~l~ ('j~(J~bl~l~lV1-r'Um'jl4n1'llb~l(?l'U) ~'UlleJruVl.n:lJmml'1 
'l 'U ., 'I" 
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bU~~'UbbU~'1~ruvrJJ:iJlw'lh'lbbfl'Ubb~::;eJ~1'U'1JeJ'Ub'1J{?I'Ill'l transitionaL range of temperature '1JeJ'Ib~l{?1~ 
(WibbeLs, 2003) ~'1vi'11~fllVlnl'j'ru'1~';hu'j'::;'ll11l<H~l{?l'U~1~0J1IlvrmJ1'll b~TU'Ubnl::;Vl~'1,jlOJ::;meJnlG'fbnVl , , " 
b U'Uu'j'::;'lllmb '1"H"lb~m1~AeJ'U-til'l~11l 

b~mOJ1::; b~eJVllJl{?l'j'lOJG'feJUA1'VI1'l1~'H{?I1'VI~1 1~bbrl 'lliJVl bb~::;'<ih'Ul'Ub'll~~b~Vlb~ eJVl'1Jll bb1,1::; 

~ l'Ul'U b'll~ ~b~ Vl b~ eJVl bbVl'l b~ eJ (9l'j'l OJ G'feJ'U G'f'1J.flll::;lVl ~ 'j'llJ'1J eJ'I b~ 11'U'B'j''j'lJ'l!1 &i 'W'U'";h b~l (9l'W~~'Ull'l1 'lliJ, , 
o 4' ~ .<::!i.d If Ifc:a ({ ~ ~ .d0::;:" 

OJl'Ul'Wb'll~1,1blJVlb~eJVlbbVl'lbQ~~ 406,667 ± 51,377 b'll~~/~Il'UlY'llllJ1,1~blJ{?I'j' bb1,1::;b'll1,1~blJVlb1,1eJVl'1JllbQ~~ 

19,847 ± 9,328 b'll~~/~Il'UlY'lfii1~~blJ(9l'j' ~'1eJ~1'Wb1lru,.]u'j'll&i (reference inteNaL) ~'j'1~'11'W1'Wb~l{?l'U~
"" , 

'W'U1'W'B'j''j'lJ'lll&ibb~::;1'W~biCJ'I (Samour et aL., 1998; Flint et aL., 20 10) bb1,1::;iJlll'j'm::;'iJ1CJ'1JeJ'IA1~eJCJ~::; 

'1J eJ'I b'll~~b~Vl b~ eJ Vl'1Jll'lliJVl 8eJ ~ bU'W bb'U'UU'j'Il&i 

nl'j'f1mn'VI1'l1~'H(9l1'VI ~1 b U'U-tieJlJ~~'W\il'W~G11~ruG11'Vf'r'U III 'j'U'j'::; bi1'UG'f'1JJlll::; lVl ~Al'VI1'l 
'U d..!I v 'I 

..
vr'j'eJ 

.Id • I '1 = = ( OJ = OJ d )
bu~~'Ubbu~'1'V11'lb~vr(9ll'VIm 'U'U'VI'j'1ll 'll'W'lleJ, 2549 

j)'j''j'lJ'lll&i bb~::; b~eJ bn'U1l'U1llJeJ81'l1?l eJ b~e:J'I'iJ::; bU'UU'j'::;lCJ'lll1l?le:JIll'j'&iVl {?IllJ(9l 'j'lOJG'fe:J'UG'f'1J.flll::;1'W'j'::;~::; ml, 

b~m.h1utiu'j'::;1~'ll'U1'Unl'J~w.J'Wlbnl::;vr~'11~bu'WG'fm'W~f1Il~lbb~::;e:J'W-rm~~'W5b~1'VI::; b~e:J81'1 ~'1v'W~e:J1 U 
" " 

nl'j'bll~(9l'j'bb~'1'll1&i. 

U'W'VI~nl ~'W~eJ. 2549. hAb~l: m~~b1'l!Ala"'{bba~flilijmJ~u~. 1l1'1b'VI'WlJvrl'Wfl'j': 1~~G'f&i1l ¥('U~'ll~'1. 
lU~ ll~eJlJ~'W'VI{ 2545. bb'Vf~..:I11..:11·lh~1(9l'U (Chelonia mydas) bn1~'ViIH: ~11'V1mbba:ml';jeJ'U~n';.

, 'U • 

" 1'VIm~~nlTYI'Wb1e:J G'ft;nU\Jl'lllnl'j''VIvrl'j'b1eJ~'WG'f'l. 103 v'l1h 
" 
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