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•• ABSTRACT 
f 

Some biological aspects of Southern Saltwater Terrapin, Bafagur baska (Gray, 
1830), was studied during January 2002 to April 2003. Habitat and distribution of the terrapin 
was surveyed in La-ngu canal, Satun province. Reproductive and breeding biology was 
investigated in earthen pond at Satun Wand Fisheries Station. For breeding study, 24 male 
with an average weight of 14.05±1.25 kg and size of carapace 43.56±1.96 and 48.20±1.60 cm 
in width and length, and 26 female v.ith the average weight 22.92±2.75 kg and size of 
carapace 52.21±3.4O and 54.21±3.23 cm in width and length were collected from natural 
waters (La-ngu canal). Broodstocks were daily fed with mixed crushed fish, 
Amblygasfer clupeoides and chopped morning glory, Ipomea aquafica, at the ratio of 1:4 by 
weight at 2% body weight. Spawning place and hatchery system were set to observed their 
behavior. 

The results showed that this terrapin lived in La-ngu canal especially at estuary 
and along the canal where brackish water plants grow well. Besides spawning season, they 
stayed along the bottom almost all the time. The size of female broodstocks was normally 
bigger than male. Breeding tookplace in the water at day and night. Mating season started 
from October to December and they spawned during December to January. Female terrapins 
laid their eggs at night during 8.00-12.00 pm. Their average fecundity was 15.28±6.19 eggs. 
The egg was oval with the average size of 75.76±11.31 g in weight, 4.27±0.20 cm and 
7.0410.34 cm in width and length, respectively. The hatching time was 68-76 days at 
27-36 "C of sand temperature and 61-92 % relative humidity. An average weight of 1 day old 
turtle was 52.35±3.66 g and the size of carapace was 6.0510.46 and 6.2810.41 cm in width 
and length, respectively. The hatching rate and survival rate were 55.57 % and 100 %, 
respectively. 

Key words: Southern Saltwater Terrapin, Bafagur baska (Gray, 1830), Biology, 
Klong La-ngu 
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" ~ d!1 " " , " " !lll:;Y.llJt'l1<J~ffill'J1Jl '1';'11. 2535 lW:;1J'l':;fllfjfllJm::'Yln'llJl(il51 6 YLfj, 2537 'flllJil1 111lJfI'i<Jlli'l'il'J'I 11llJ 

p 5' ".,,, 'if Q iI ~I "'~I~I y ,,""" $I ql.~m 111lJlyn::'\"l 'U 1j11ll1;11llJ'U II'lJl1111 f1IHlf11J'l'::b'Yl11 ~YllYlll.::l'Ill. \J fll'll!'U 'U fllWl1lJf1 t)l1lJ lV !J'U!IA f1 m 

<Jljtyll'1~lmJliu~f1jlJunm~ ('lJl~l'Il1, 2539) 

Ivilm:;'J1'wii~'iJftl:ir'1! Southem Saltwater Terrapin ~D'i\Wlf1'1ff(il{ Batagur baska 
" . 

(Gray, 1830) ;j'f1rll;rlli'W~~uneJ(Nutaphand, 1979) 

Phylum:Chordata 
Subphylum:Vertebrata 

Class:Reptilia 
Order:Testudines 

Suborder:Cryptodira 
Suprafamily:Testudinoidea 

FamiIy:Emydidae 
Genus:Batagur 

Species:baska 



•• 

• • 
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I d """':<!:i Q" .;(IV
II"l1m:t!01'WtUU 1 i'W 13 'lfUj1J'\Itl~11"l1'W1~1"I lJUU,lUlJflfI'M'1f)i\'~::fft1Jl~uli'lU<J1JlI'lI'1

• u 

(Nutaphand, 1979) lJm:t!l'l'tl~I!~~llf)'!;lru:mhll~il<ntl~ud'lj1J ii'\lml"lhH;lif)11ti'iTilltJ~'WlfJj1J t.ilfl~:OO1'W 

;,H'ii'\l'W1VlI~f)f)111ll';llillJ 'lftllJl')lfflJlJ~r:ltll1i1~~11JNl'lf~'I'llJ '$ll'WJlm'tlfJ~~1l1[)1.fll1'l'l~'\I!l ~ 'I\11J ihJ111J'W. " 
.d .::!. d ~ d! Q'o V ......" ~ "" 'I'llJl\ll~1:;11 flll!)~l:1::~ ~Ul:;~ ~, 1:l'1:]l'I !'VW~'11lI"ltJl'l1~lJ!)y\J1Wm\JlWlJ1f)1'WlinlJ'lI1[)l (1 h~'W, 2533; ff1'Wfl 

~l'WUf~lJlfrNWfllifll;JtU''\I1'Wln~.
, 

2543) fl11t'i!llJff1'Wiulili'il!Lfl:;ft1n~'lIll;'1'YW1!l1'l:;'Vli''I'llJlmU1:;lJ~. 
''Wf'm!l~ll:~q.'U~lllj1Jffl"ll:1 'I'llJ-i11'lll!Nl:1::~ilm1lJtJTl 60 il1l:11lJI"I1 ri1m~v mllJfl~l~ 65 llJl'1~ fl'lllJ~fl 8 

~ ~ ~ 

y 

llJI"I1 ffllmmlm'JlJitl1rl~l'~ 4 'If{l<fl flV l~lm:;!Jl'W l~'~lIIll'!m 1~1~1I"lliYthI"l11l1ll'l::I,h111Uj1J~111V 
, ~ '" ~ ~ ,,~~ ~ ~ '" 

Il"llfllU<fI'W!lm (m 11'ilUUl'l::1'lf1J, 2525; "Pt\llUll:;I'lt\l:;, 2545; lnt\l'W'nUll:;flt\l:;, 2546) ~lflfll1I'ifl1Jl 

'I'lq~flnlJfll11N l'1iUl'l::I'l'll::Wfl 
ll 'li1.ilm:;(ll'W'I'llJ11 1~11~lJHfflJl~Uij:;'ti11~'ll'llfllJ ~~ 'I'lql'iiifll1J'W 2542 

•
lll:l:;11;;'1'li~;;!l~i'\J'11fllJ 2542 1i~ lJf111filJ 2543 m,h.i,m:;01U 29 I'll 11~''Ii 14 1111 ii~lU1'W''limJl:I:; 

9-27 '11!J~ 11~'Ii'll~if'W 305 '11(1~ Vhfl1'iV1flll'lil~,m:;01'W 31'1l fl!) wfl1ml(l~\.Ill!)l'I(I'Wfl:lI"l!l1l~f)~!)~ li1lJ 

hi'l1'ntnWllJ:'I1'ilU'tl:;161J1'l tll"l':inhu 2: 1 Hl'l'IJ~~f1l'.iWfl 40,82, 58.16 U'tl:::: 55, 10 ltl(lfl~'W.,f 1"I1lJihilJ 

"::I'l~I':l1:n1l.lfll1V1miluii'l 100-110 1'W, 74-841'W Ul'l:: 90-100 114 1'l1lJ,hiilJ qrull!,JiJl'il~I'lI"ll'l(lI'lf1l"V1fltl~ 
<::t cv" d tI \'i I I Z ~t I I tI q.q,

28,8. 30.5 1m:; 29.7 (I~l'ill'lll'l!'lil'l'il' 1'l1lJlil1'llJ IUtl'H'lI'Wl'lflUWfl !'lJlI'lTI'l~ 3 'lli bJlll'1flm~f)'W'I'lNff!11"1 

(~1(Jj lUft::1.,.,W-U'n, 2545) fl15f1fl1J1BI"I"'f1l"I\l~tlJl~lJ 1111~H) ~1~lm::()1'W 1,r()111n0l'l11:l:Jl'lnlJ~'lJfllJ
•

;{fl~~'l'Jflll.l1\.1tllll',il 10 lUtlfl~'W.,f'\ltN1,1111,rfl~1 1~'Wt'llll 36 I$I!J'W 1if{filJf1l1m1lJ1:i'lJiuli"~11"i1~ 
•

mlJJU11fn:;;l'ltl~fl1JV1~!nU L, = 59,8 (I e ~O 138 (t. 0216)) U'tl::::fflJf1l.,m1lJnlJi\.l;'i:;Wll~'1h"I,rf)~(I 

m'JJI'l11m:tI'l!J~I~'11l'W W = 0,1146 L 3.0309 iJi'i1 R2 = 0,9936 ri1nlJu',i::::if'l'lffl1:;I\),tlJl~lJl[)1 0,138 

ff1lJl',itllilrilm1lJ011m::::[)I!l~'\I!J~l~1'~\l:~~j1J Lw = 59,8 1'lI'WflllJl'I':i 11'lI'lih)III':i1f1l'iI\l~tlJl~1J11'l1'W,u 

~ I 'J.I .dJ<I:I .:f..K'4} l1j "" «' 4ip d

'IJ!l~fl1'iI';ilJ'lJe~mllJU11m:OI'lV~!'I!J'W'lJ1~fI~~lIlJ!)lJ()1q 20 1I'11'W d (l'lfUll'Jl'Wlm::::!'It\l::, 2547) ~41111'l~lJfll1 
"* ~ l.d!ll .K lV 1 .d (> ~I' I W"'" 
ftfl1J1 'If'l'lTI Ul1J NU',i::::fll'.i 'lJtl~ll"llm ::!llU t'l'l ~m llJ'lJl'llJfI!lJ!)~I"I\.Ifl!J'W ~1\l::'I'I1fl1';j IJl'l!JlJlmm:; !ll'Wfl'tl tl• , y 

fll.l~',i :tlJlJiimru1 'W li',i 'ilJ'lf1~ IVI (lfl 11lJl1<llfll1 lllom ~:;r'f11~'II(I ~;1 ~VitJ1miIll1111 j1J 1lJ 8'4 -ffl.1JtlJ l'll~1 V 

fl.1 JJll'tl1fllil'l1(J'I'lN;'lfI W; !Ill:: fll':i v '4f fl:t1'Vlf~mm~~ii ~1'I'l~ !llft(J1JQ'l'W li'j',i lJ'Jn~ 

v _. J 

l\il ii!u':i:;!\,~ fI 

I~!l 'I'l ',i llJ ~'1'VltmmU.,:; fll';j 'IllHl.i 1m::SV1'Wl~Wfll'l iilmJ1~'W ~tJ ~eJ1ffU fl 111Iy;~m::::\)1!J 

llfl1lru::::lmilf11'Vl1J1 lif)'bIru:;~.1u rn1lJ!ll'lfl.il~I;~1'i ~q~mnJfll ';jNfflJi'Wiul'l:o'm1'1i il'Jl'W1fln'\l(l~''Ii 
• • '" y 

Ull:;1~ fi-Yilnl'l fllJ!~1fl1:;!l1 U l'l'lmn'W'1l'!)lJl'l 'I 'W fll m~l: til V~ln'WU'Wl'V11~i'W fl n 'El'W rmfl.il'Jj{l~ilii'!M 
<1\1'li\';'Wlj \.I1J'W1fll'l v 

http:lif)'bIru:;~.1u


~~!!B~rt£l!!!Il!:!11.~lfjtftM. Potll~W :l!ll~w!ll!~ ~1. (ss~up.mH) ~L,\t~tl!rtLW­


t~!!B~rt£U!!U!:n~!fltrtM, puql<lW ()!llaw!ll!~ ~b (4!u!l1l~lv) ~L~n~1f!Ltij­


daHd Hd /1,~ l1UU1lH @J;t~l~l~W Hd ~b (Hd) ~L~/1,~III>!'u/1,~nmU­


~lI>rtl~nJ!oj/1,~lIltrtM, ()S!P rq:l:l<lS ~b (A:lUQ.llldSU1llD ll1.~~I'lrtltll­


llllll>1UlI>lL.Ll~@/1,fllllt/1,M,tBlI>lrtrtl tBU,jj{,l, (~W<lDlI1.rtuM,mi:l­
"'" IP I' '=' I' ;'*' i N 

BUn~1I> l. HII>LijM,:l.ltijltLrtl11.tIl1l1mMrtl1BMNlI:lIBl1nl,u1.MUJm~:l.1l11 tblU I lIlU:.lItlUWlUQfi:l.W ...~ .... * l, ~ '" tS ;> .... t I r l: ~;p 

Iltll> t~rt1~nll>l 0,-0£ l!IlIlLtUI1I1>:l.tu,lmLllBtbll1U1tlL!lllI>l l~1rttmt~u,II>~mtltnU\NddWlN.u.::lln If> "" lP .... f"; I t'(; P t F .... : .... 

MUJIllL!~lu,~l1rt.umtm{m~ttll> Ln~@fl.rtUI::llnMLL!IlLUHu,lI>l1rtllmt\l1@ll(l,ttbltLU 'I\. '=""'" Q po b ....

• 
t.nLt!llNllrt~IlIl1Llltlln 11.BU,I::Wnu.::W/t1.UInUU lll>l IP' .... P '" If> V ';XII ~ 

Nt! t~ 1 ::;1l~&L~ll!llnllll>lll~~&l"-I,llttl1ttt~n'\!LL~II1~l!L(l,~llM, 1W1~11.~II1~tLUnL~~B~ 

::(l,JH!!.;L!6I11~~~lllnj:l!6111~HJt~BllBl!~l,~~t~11~~rt~mtl~l1lr~B~~mtl~11pBlI>h[t~~ nll.~N.u, 

fLLtJ-M,L ~1l~~B~lfLLH!L !pt~mrl!p11.~l1l"-l,~~L~mMB~' ns,.mllllUt1ftl,(l,ttLP[t~UBQ~~lI>l 

ll1fLlBlJllt~l1!lttl!;lllll>lrtttl1ttlM;l!l! /1,lB::Wl~I~,\,!>rttt11.tBn1.pBII>~~ltt~II>.¥rtt..t~t-~Lf' it iii 'tt " 

lllt1ftl,~rtM,~M,I1N:!l n~u,::w11.I),Gt lJl,j/1,BII>~IlLn::;jnl\,nbLIl~lll11.IlLII>IlGllnltH.Lm L~uaum I.LLU.nnl\, If> : ':' If>; ; I ~ i-lIIIi :ittftif; I r 
l nIlGllnu,M, \, LU, l!GBII>il.M,M,l,tlllln@l!f.1 nu'lI>lIl1[!;u,rtl ~II>~~11.U~LIlULIlt1ft l U,1l16I1l.&.U\QRI 1UU.Ql1I.[t~ I IV ; I If> t:I If> tS Kit • f't1i it &> &0' f" P r: r 
lJtI L, ~l~II>!}JI,Lr~II\»::llm~w>1. @fl-@~ILprtlIl\Lrtn~Il@Il11.~J;tbft1JLl@m~lI>lI1'1J'l,~t.P1I. 

11.t@t11.lIl1>@IlIl>Il@Il11.~!Jl1.I1nL,\\mtl"-Lrtll@@t! M,ltt~lI>,!lJ;tl!:!.lrL LBI~l!2l'tl~nt.QlI>lI1'1J'L twWl::un 
• 

Illl11 M.L~ lIlfl Q~':::rtn,\t,\;4t tlM,l@LM,lrtllB@L!'l'~rnt.I~I1~lt.fLV~II>I\.,\,!>11.tBLtt~ULr--.....ItL ~itatp:l:!11 

11.l\,l11.l1l1>:::trtu,~tj{,nflil!lUGI\I lU £-1 rtWHn.:::1l11 lU ,;'1-£1 11.fl.HfI.;;:lMnlftt.tl1t.£ tit t ru:.aU6l1tl1.lIo
r: .., ""f' IP f' f ({:-r '" :' i 

tlllrtl ,; 1I~ tll>rtI 001 tLllrtlt.U~~I!I1,\,!>/1,W~t /1,LG::<Wl!'lI)It!l-jlI1Qt-tffHI1U£llI 11 

I'tlQ:::WL~I~Gl\,tLll::tfLHmllu,~tl!:lR;lI!!U.lI 11: 

11£!!-~,\,!>rtt.t~Lrtt..mU~l!'l'~Gll.llll\::tl!~M.lItLll::unIlJ:llGPB!!-n!!Ili't@,\J>lI~lt£' ~£U::I!I1.Q!, !tKZ I1,I}lnb~ 
• ". , • fII; 

~I1rtI!Ul!rt11.@~IHf-M,;;:t lU?eLn OO'Lo-OO'S'! lllt1fttH~Gt~rtUl\.t. (J ~fL!) llul/:llI>l 9 ltijlllQQhl! 

~Qllu~nlf~!,nllll>l !!~~II>!:!i~~ ~:::!!BlnL~l!lfl.1ftt Wtl!lR.l!llIlllrtL~I1B.utLll:;:llnIlJ:ll@rQI\.QAL!'I!!.IIU.I::.!.[t
. .
 ~ 
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·t1~lJltlHl!Jfl'ii~~'Ufl:::il1V (Dissolved oxygen) 1.£11i Azide Modification ?I1lJ 

Winkler Method 

·t1'iilJ1t1!l'n{'Utl'Utl'1!Jllfl"l'lIfi'ih:m; (Free carbondioxide) i~ Titrimetric Method 
, ;;k~"""u'''''''

lll-nm'UU:Jflflm lJ~tln~~ 

·m1lJl~lJ (Salinity) HI Salinometer 111hm~tlri1tlh!'wtl 

• 
fl. m, fimnmllJUlllfl vi 1'1, :::1-rhwvlf'f fimnm1lJfflJlil'U1l'l:: WlNUll111fl!ill1!fl:::m1lJ 
• 	 "",,,,,,.I, P51 cOJ<V 

fl11!m:::'HN. tlll1tlfllll111nilil'l11lJ v 11fl,:!,I'I!J ~ Ufl:::fi11lJrflJWtlli 'l:::1111~ f) 11lJfrn~m:::l'111 ~ ll1'l:::m1lJV11 

m:::il<;<'lI!Htilf;;::entluvi,,:::l'VIf'f ~llJ11i'll'6~ Rounsefell and Everhart (1953) ~llrfl'1~mllJlllJvru1i' 

~lflfll1~!i'l)1:::-Hfm(1~HHW (regression analysis) ''Ultl'llV~ftlJm, t:lflt'h~~lm:::rflJfll' lft'tllll1 ~ hW;l'1 

Jl'dfl ! \\) ;nhm~lJfill;lfl~lJ 1~m1lJfl~Nm:::f)tN (CW) !lfl:::1f)fi11lJ~11m:::f)~H (CL) l~r1'llJ11'1 
•~ c u G.$ 

l1in(J.lJ~;'nJ;HJJ~" ~HlJ 

• 
fl11lJ lllJ'i1tl ;':::11'h~	u11'nr fll'l'mii::: f) 11lJfl~l~m ::;ml~ 

W = aCW b 

~ 

MHI log W = log a + b log CW 

"" "".{ ,': '<1.> .... 

fI11lJ ftlJ'Viil li5:; 1111~ tl111'UflYnU1'I::: mllJ~l"Jm:::~ fH 

W = a CLb 

ll~O log W log a + b log CL 

<Vc.>¢' 	 y 
m llJ l'llJmlm :::1111~ f) 11lJml~m:::I'I!l~1l1'l:;f)lllJVl'lfl 'l::: 1'10~ 

CW = aCL b .. 
llHl logCW log a + b log CL 

W= J1111rfllh~1 (weight) l~tli111'1flilJ 
CW = mllJfl~Nm:::~rtl~!iill (carapace width) !~lH'llU~llJm 

, 	 pli ~ 
CL = mllJV11m:::1'16~tllll (carapace length) i1J'ili'llUllltlJ~~ 

a !Iii;:; b il'lufi1f)~~ 

d 	 cl <II 'V """1fI:1'Yl f.l1lJ!lWl fllll1 ~ ;:::111Nl"1'I1'Y Ii) VflOlJ 1~1fl '\lU11'1, 1'1 fll.lfll:;mVU6 fl, l1flYfll:;111~, ii fl}JflI:: 

.~ 

ffHft~~;~:';.!tJf1":~ii 0.::1 



~l@:;JJftLWLkt:;~lI @fl.~ftll.~!lnt1.&~':I>:;~t1.lLr;t~L~tWl!rmLlJLkt tllln:l~t1.l[,l 017 lJ~Lr;tn.~:;t t~ftl sxsxS 
tC tC • tC 

IJILt1.II.Ill~lJMI>@fl.!!t1.l,~W tlJlftl I ~alJ@~n.E'gm:'~@~@fl.~1,1H tlllftl O€XOZ ~Lt1.II.t1.~@fl.~l. 

t1.@~191 L~tl:;~:;tt1.~p 917SZ MLR:ft1t1.@~I~l! SI7SZ ftl>LWft M~I!'1n~~ ~~JJIJIlll.~~IJI~Lr;tN'!:;tftt!LllJJ 

'. 
• • 

~tLlJt1.!»IL~~~l (~':I>:;~flll.~~LtL!'Il[tll) M~1 I ~L@L!'IllJU@lJmLIllIJI@ttLlJLtlll~:;~lI lJM-tLlJLtlll~ fbV@1I. 
' 

lJ~ftLWt1.tt1.L~ fb~~Lt~L!'Il}t1.~['II1t1.tt1.L~ ~n~~ l, ~L!'I:;mR:lJ,\l:;mmi't@~LR:lJ/;o!tLlJLkt~V@~IJI!A,~L~Il.:;t , , 

11.1, t~ 9Z ~!!IUM1L!'Il::~n t!f I7Z ~UM1L!'Im@~ft t1.~@fl.t1.1,t1.L@:;WL!'I1Jt1.~['In@t-t~~~1
• 

11.1 ~Lt:;~n!mMftJJHtLlJfttWlllhMLR:lJU Z'Z I III p .... "'" p 

~~JJ '& ~:;~ '@ t1.M~ll.n 'Ill I 'ft ~n.lht1.L!J­

~~JJ .& ~::~ '@ ~MnL!f 'Ill 9'ft ~[!lJLftt1.L!J­

~~JJ '& ~::~'@ ~::~ 'Ill S 'ft ~ttt1.Ln.
. " 

~IilJJ .& ~::~ '@ Lt1.lJLfl·", s·ft ~WL!A,t1.Ln. 
•
o IV I ~ 

~~JJ .& ~::~'@ ~::~'Ill € 'ft t1.W::LlJ1t1.Lfl. 
" 

~~JJ .& ~::~ '@ tLII.LII.1 'Ill 17 'ft LlI.Lt1.t1.Lfl. 
, " 

~~JJ"'lll.~~Ill~Lr;t~ft::tftt!LllJJ •
• 

L 
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• • 

• • 

Q): (E961) A){S[O){!N ::ml1 (9£<;Z) Clft!;;ftLI,)H~Wll1~lib1:&1 

.tLULI.ILlU~t LtClftQ!l.LtJ. ClftQ",Il,UlQM.m;rt1t<!f1lbmf11Nill4;:WtWrtLt..I.I:::Cll1~@I,):::WHWftLtl.ll!\t rtWftrlj I /Q btf" j(;) "P,. .,... ~ If, .......... IP' 

U!UUtt~.!foLftL~IUIlLtt rt);-OS MClWitQ U~llUUL~J!lL~L~IUiJ~@ro~LI,)I!I@BLUL~I:6Q;::Cljjl,)ll1~lfu1:&mu
. . . 

. Lll4QlRU,\IGlM.1 M.WLt I,)rtll>11G11'1 001 LM.liIlClM.IiIClI'I;::Clll@M.!1.UlIJLftL\f\llrtWrtl,~h;UMI11,::Clll 1:6!1.ll>lWrU ..... I'?' f' ..... P PI' ;. f' 'It>' r (G ..... ".?P 

<;£ M.~tl'lL[tflQCll4l}ltLHLQM.Ql M.£' H ~LQQ1:P nJJ!"l~tlUlU.!fHtLHLGlN L, rt~}I!I!l::Cl1!t\HUU.t.~I:6!;l . . , 

rt!l~GlI}QI:!-I to 81X9£X8j I!IlrtI\,U&::W~M.tQ~ClLn.hGlLftLttt.\trt~lU~L~IUIlQL}l Ltt~Cl!1.LCl['!L!,!lUi}NQl;!-l 
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!.!}tI!tlb~&lg!-rtl,PG~~UMI ~!:!lUMIl~Ufli:!HjjU1't&~VItIlL,\<LJ~;:1\l ItU!t"[J'UM'LrlJIlGl,\\ 11. f\~,\'1~,ll i<t1lf!lUMl 

JJM1~Lti<t;:t~L\;jU\!l1!flLtLJ n: , , 

1'1 


mailto:1l(l11.Utllt1,f\,t\@~\;j)[,jft\lHIl;:I1HWl2fltH11.t);WLtl.rl)Jtlfl~11.~UU!;,j1;1l
mailto:I@I2I011.,\!tU!lJmll
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,., .....,. \ sf .." .... 	 ... <li 

2.3 fi 11lJ1:'ilJi'lU 111:;1I11~R 11lJfYl Hfl':; I'lIH!ll1:;U111hifl m1lJtll1fll ~I'l ,HI!11:; W111Ufl 
" , ,

L';1fl:l::;mhlLi'I!'t~i:hl111Um~~!.I 14.05±1.25 i11l1fl:llJ m1lJfl11~fl:l:;1'l1Hmli1J 
. 	 , 

"'" 	 d nr. d, "",.,'"43.56±1.96 L'lfUIi'lLlJli'll mllJ(JlJfl:l:;I'\!NI~l11J 48.20±J ,60 L'lfUIil!IJm (1il11HMW1fl'l'1 1) mllJfflJ'Y<Ull 
, . 

1::;111ml111Uflfll1.nllJll'l'Hfl:l::;1'\1l~'lJtl~tJtlYlUf W = 16.961 CW 0.3>73, Rl = 0.5084 Ul1::::m1IJ 

" 	 .i!'lJYlUn:i::::l1'Jl~1l11lUfltlllmllJ(jlJfl:l::;I'l!l~'lJ1l~ri!JYlUi W = 20.764 CL 0319, R2 = 0.6798 (l,jfj 7) 

55,00 , 	 W = 20,764 CL 0,'" 


R2= 0,6798 

~ 

50,00 
I\!£$ ~ '!\ t " ~;.:. $? '" &; 

•~ ;?,i :$I Sip"!:il 
.~ • 

4;,00 
~~ 

;; 	 ;i . ..+
••••• *' 	 •* • • 

~ * 	 • ••~ 


~ 
4(l.00
" 	 • 

'I;" 
~ 
" 35,001" W = 16.961 CW 0,,,7J " '" 

R2 =0.508430,00 

25.00 
1 

"20,(10 

10.00 1l.OO ]200 13,00 14.00 15.00 16,00 17,00 

, 
111'11 'lintj1J11ui<nn.) 

• » 
~tlii 7 m1IJtYIJYlun"::::lI'iwIl11lUfl mllJfl'l'Hfl:l::::1'l1l4!l11::;mllJtllJm:;I'\<l~'lJ!m~!lYlwil';1fl:l::;1l1U 

. . 	 . 
LYI!'tLii(Jihhllum~g!J 22.92±2.75 filftfl11J fl11lJll1'Hm::;I'\!Hl1l11u 52.21 ±3.40 

.q 	 .d "" ..:: <l.Jwd It ... 
!'liWIi'lUJli'll fI'llIJlJlJfl:l::::I'l!NI~ft(J 54.2\±3.23 I'liWIil!IJI'l:i' (m:il~MWlfl'l'1 2) ml1Jt'UJi'lWlil::;1I11~UlllUfl 

" &111::; m11Jfl1'11m::;1'\1l~'lJ!Hu!lYlui W = 10.971 CW 0,4985, R2 = 0.8227 L!1l::;fI'lllJtYIJYlWJi':i::;l1'h~1l1 

liUflUI'I::::ml1J(jlJm:;flll~'lJtNH!.lYlui w = 15.81 CL 0.3937, R2 .= 0.6185 (lU~ 8) 

http:54.2\�3.23
http:22.92�2.75
http:43.56�1.96
http:14.05�1.25
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65.0 W = 15.81 CL""" 
! R'= 0.6185

60.0 .,. 	 !!;
!It 	 ,.! 	

i. 	 t'~. 
, ~~ 	lj'J ~ •

55.0 	
W "~~ . I '" 

m~l • 
'" 

I50.0 '" '" A·'• • • 
~ 
~ 	 '" • r; 

co 45.0 -,r 
~ 

• • 	 W = 10.971 CW,,.85i" F 	 R'= 0.82274().O ~ 

v 
,;:;'" 
" 35.0 
r "r> 

" 30.0 

25.0 

----1'. r---~--20.0 I 

15 17 19 2[ 23 25 27 29 31 

. 

Wnnrflulht'Ui(flfl.) 

_1"'* ~ OJ 01 .: 'J/ 	 j d ,<It 	 O.J 

llJ'I1 8 rll1lJ'&IlJ'I1 U1I1 ~111H'l.!lI1Uf) mllJfl·.mm~l't6~UCl~m1lJlJl,m~I'\V~'II ,NUlJ'I1U1j!(lllm:,)lU 

, &J" :IIO.J ....." j I "''' f <II ", 	 t 

~1fl1'rmJ '&Ill'l1UlI j~'f'I1H'I1V'VIlJ lj1m~m.l'Vlu1j Il't1m~VllJ 'I11J11'V1V'VIlJ1jfl11lJfl1N 

d 	 <II Q} """ ~ I O.J O.J " , • '" oI£!! $I .::!. 

m:; ji)v~lJmIII '&111'11 Uli f) lJ I'llm lf111lJ '&IlJ'VI Uli 'II 1'!~f111lJU11m::!lI'!~ l'I'1lJIIll'VIlJ1jlJrll1llf)11~m :: 1'\V~lJ 

<OJ QI 01 O.J • 'J.J;;v .te!:t I <V (/4:.... & "" ,
rll1lJ '&Ill 'VI Uli fllJII~f)11m 111 '&Ill '11 UlI 'II,Hrl1111allm :: 1'\v~ rlVl'i V'I1UljIIU111 Uflll1f)'lI U '&11'\ '&IllJ m 111an 

• 'JI 	 ')I 'lI 

m :: 1'\V~	Il~ll1 f)!\llJ U!l f)W HI'!ciN I i'lU1~iji) 1lJ 'VI N flftlJ OlJ! !li'WlJ~ihlllnIflll1 fl:;r lJ ff., ff'lUI'l11ll fl~1~ 
'" dt • • "~1'~ 

m::"1'HU~lllfl'llUU(llf)(llNiWNmlJ bi'l'lIl'l 

3. 'VItJ~mjllfllWftll'WuiuCl::'m14i 

l.ilm::V1uVi1~u~ll1a N'&Ill'WlJ~fllJ '1'1'~flCl N1UU!1::f)m~ fhl j::11 iNtii1VUIljCl1fU.i tr~ 
01 ;$I • ')I 	 ')I 

'fi\nlfllJ1I'1tJAl'I'lJ';Uljouluul-nj::ii'1J'W1~f) 30-40 l'llU~llJ(llj tW1ri'lfI~\l::v:huU11UjVlJ '1 lWllViff!ii~lItl1. ,.
!i'llthm'ilnh1ff!'I'I!'!UJtI (jUll 9) U1~fl1~~::ml'111~'llfvnlJm ::!l6~<\l'Hl'ill'i1I1Cl::m::I'IV~ff1lJt1'u H'nrll• 
• 1 """ !II d, £:S "" .....' ~ JV.... 'J/ 	 .... lY. " 
U:i~lJ-r.li 30 l.nn U<!1'1lUl'ljVlJl'l'lffUW l1a~\llf)'WlJ!l'tl!'VIffFJ !'If'll1'VI~ 4 'lIl~Ifl1~f)j:;:!l6~l1Cl~ 'l!'Il111U1 2 

http:U:i~lJ-r.li
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, . 
9i1, iJ1J'Vi9J Dll m~~eH~1'W 11'l'U t'J,I'l-1f1'llJVLLTI''l[ ofiflt'Jf1~ U51'lt1l ri'l'Wflt'J ri'l'WI'I-1f1'ln V~~ ,nlVii'lt'J~lmlll'iW '1 

ml~ 'iI 1f1'Ii:'~1'I-1f1'~.'iI ~ 1.'(t'II'IlJ 111 V}! 1,I-Ii1M}!l, I'Vlfl'llJ VI ~ t'J 1l't'J~ t'J 1 V'l~ I-Ii1N1l'!J '\o1'W ll',tlU 1'Vl fl'llJ V Irit'J 1\'e) ~ t'J1V'l~ 
I'll'Hri~'VIlJ.TI''lIf1l~l'\o1f1'lnVmilh~!Jlill 5-1 0 'Wl~ 'illf1,f'Wvit'J'\o1'W£LLll~1I~'\o1'Wll'11'Wm1'I-lil}!ltl'W 1~v~t'J1v'l:;. " 
l'l-1f1'ii, 1,'(t'J~f1~ tl'W eJv1l5~!Jlill 5 'Wl~ ~'IWf1fleJf1~ lf1 tl'W eJ1V'l~I'I-1f1'~n11mlill~I~'WviflflTI'lv(nllol'l ri'l'W. .', ,:II :II 

11lllml~f111~flli'lV'\o1~~h'Vll"h ~1'Wcil''UNa1V'l:;lJfI'I~f1 '1 ml1i15,f11ll, 2 f1' 'I-1U-llnuil'llfllf'Ul'l-li'W'1}!ll •
• 

flamJl 'ill n ri'ltl il ml~ 'iI lf1 fj1.'(!J'\o1t1ll'tl'W11l'5'iJt'J1V'l~I'I-1ff~}!1lIilflflf111 lf1fllV'l:;I'I-1f1'ln V 1i'f1m'~, 111i11'111'll'1111 
Q .", '" .", 

l!~llJ 'lflWU eJ~ ri'l tI}!l ,111 !Jt'J'Wlfl!J 'U'W llil'Ut'J, t'J1V'l:;mfl'~Vl'l1l5 ~!Jl(jl 5-8 1'If'W f11!J1iI' f111,1l5:;!JlUl 8-10 

1'If'W f1llJ iii 5 1111, II if1-N1l'lJ'\o1t1 ll'1\iill'l-1f1'lnvII:;lfiuJ11~fl 'Hmv1'WIYiflN1l'!JtlU I ~ U1il\ih~ '1~5uf1nN1l'!J'\o1t1ll', , 
c: 0 

• ..:!l.• ~1.. '1' ..., c'..." Yd '3.1..., 3.1 <OJ <I , 1 d4• 
11ll~If1U U11'lieJ .'lLL1l'l II:; !J N1l'lJ '1'1 U1lf1UI1iI11'l-1f1'Nt'Jf1 }!lmml'l-1f1'NV,IiIt'J,f1l,N1l'!J'I-1'W jj lIwm 'iI:;fl1l1'W}!'W'U'W

Q .", .", Q. ., 

Ill!:, VUU 111~'VlJ 1v'I'i 1[11'I'I-1f1'~11J1l'l!J15() N1l'!J'\o1ull''liltlum1i1ii 1 I~ vifl'\o1'W MleJ,}!lmi'\o1'W ll'llii 11'1'l1l'W ViV, III 
'>.i .", q '" Q 

, .. 

1~1U f1l' N1l'lJ'\o1'Wll'I'Vit'JN1l'lJ'\o1'Wll'Iiit'J III eJUI}! f1~Ul' :;}!-ll'I~V,vit'JlIll'\o1'W ll' 27-29 fl'fI'll'lflll~V1.'( o ill 11f1~ 

q q.", q q .", 

t'Ilf1lfl'5:;H -ll,ll1V,vit'llllJ'\o1U ll' 23-47 O'fI'll'lflll~V1.'( mlw~umlill~'W~1,'Ut'J,UllJ,h 6.5-8.6 115!Jlill, 

olln9i1\J'11l~lllVt'JV5 ~11-l1, 4.5-6.1 ~1ll1n5!J1iit'Jl11i15 ml!Jl~uliiH'\lt'J, J'ln,h 120-200 1J1ll1n5!J1iit'Jl11i15
• 

LLll:;mllJm:;~H'UeJ,J'llJ~m;}!-ll' 150-256 1J1ll1n5!J1iit'J111i15 IW!J 1!Jlilvn~n:;11-l1, 1.6-3.4 ~1ll1n5!JMeJ 
~ d 
1l1il, (\iIlll~N'Wln'VI 4) 

. . 
"llri 9 I(,i 1m ~t'Il'WI'I-1f1'mofilllnvimlllrilM lm:;t'IlWl'Vlfl'llJVrlt'Junn N1l'!J'\o1ull'.. , 



•• • 

(01 ~[tt) rc}ulJUl SZ-g'61 H~Ii~f, 

U,ttliLr;t~!"~~ll~L~iftll U~j~Ln,r.~~L~jf&1ll~UI;I1!"tloll M[,!!hl1,LI;IL t\I1,!J~l~lrm l~jfll1 ~ Cl [t,l!\Lnl1ll.lIt1.~ 
tC" , " 

N~ft O£-9 !'ll1~~!:!"Vl,lM.L~ [t~l!t~IJM.Ll:!tO~~~ltI. Ol-S I\lLn:;:t[t~!}l!\bl1,L~lf1:ll (,LHtrti:!l1,l!\~!',LUQGt~Gf 

!:~1fJG~1~kI;!U~ l, Il.Gf,[t l.flLtlAl!IO,lj>ll[tl1t1.,ttUL& rtUUUL[t l!\fJtI.~ l, HI1('k~Llft~ltUlAll;:WU@L1"ft,H 
, . . O!Alltfl,LtUW1,lJQIl.UrtB tM I;Ift~IA~W tI.~fti:!ltUL[t I111U~Il1JlW.atI~ 12 [.\ LfI,)!,1,L1;11ft111H!J1 fI,1 ~Lt Gftl L 1;I1U ~~GfI,

Y r If it> ~ -': is ttl "., ;:" iii ~. 

t ltilt~lU~1LU tl.l ~L rt l<11A. n)!,mu.~1J11r, iJIiI\llm\, tlU~GI;I llMll;)nal:::I:lfl L1."tt~lflLU'~I\lf.W12 ft ~Hnumt1t 11 top b f",f' .... ts t$Tf" l'l" P ~ IS ~ 

U!til!"LN!:!tI.~[jPl<flt!"@~1~aJ1B~U L ftU llaUll);IL}Wl'~I> L;.oI ,I\, LH t~~1\l11 LrtUBll!"1, flll ~rt t ,.\'lllrlll,tt 
• UlJlttl1ttllUflfllOllbl ~ltrLULlAttlllrtIJIHlJtl.uttt)!11.HLl;llrnl tIMtlltM.j(,1 09-0v HwrcLtt,; f,l;Irtlltnilol 0<)-0£ PJri5 • lot 0(( P; I MI. (/; "'" '<7 

b • " ,. 

I\lLrt~t[trmH~lllbU~rtltl;! tl'lrtl s-£ I\lLrt:l:!.[tt~l~lJL&Hf'\rtIJU~t[.tkl};:I\lf1.U~ ~JilHltl~[t~l'lLjU)LW,Q,~t;\11 

ail' Z ~.¥'~jilULIb,lf>t t)i!ll!fL!"k ~Ltt;\i;ull~ILj>ll[tll[j~l ftW~l!i'~~It~ Lft~llP.1G~!"\, ~Lt~ULG~llHnL~t{n@~l 

M.i!!lttfb1, ~Ltrt~1L~jf1:11 1ti!!~I1~I~t!'N ~L tL~If1:11fbl,~Lt~l:laLIJ[tG~l~ml'lN~~'fb~~ LtL!'llf1:J1~l:J 1iI.~~~fbI1.1 !&ln 

06 N.llA.L11. OV IMm~lb7 ~l1-rt~I!.Il.~U1-lJl1~t)Jln.l ~1A;:WMr&i:!HI;!r.i;jmi;jlbl HltLUM.\,LlJl1J1.L LUblUt oo'v,; /r'1'>' "","l14 apllnlfl, ' .... 11.< tS ';:/ . ~~M LU,ttlM. OO'OZ LlJtl~m1'l 1l.~,I;!n.{l~~1J1I 1t~I~LJl!1.G!"klLUl@~n~n!,f.lWtI!lLHnll.fbL~LtLrml\'M.LI:lc! 
" ' . ~&l!tlf1:11l1l!ll ~~Htftl,j>ll1llltIAI;!Ll!.tr[ttIlLtlA.l!I~tLU[!rt~lL~1[tl1Utl1~tfT' Ul;Il!IhHIt~~~1-fT'11.~1~~ Z ml~l 

LI;! 01 M.n.~ll r M.lll!llltO vI 11.Mtut1!t 9V,Z rtt,;lWrt ZIIAM.t~ll ';VSZ rtl;!Ltltll 81 1A11.tHOI.~tn.: Ht.~I;n!.11 
~ J(P ii>"~ j""" f""'P T1> F"" '"), 

81 

http:Ht.~I;n!.11
mailto:1t~I~LJl!1.G!"klLUl@~n~n!,f.lWtI!lLHnll.fbL~LtLrml\'M.LI:lc
http:Lft~llP.1G
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-1­

1 W" ~ • Q 	 I 1 "" lil I I ~ ~ ~1. 	 41 'AI 	 UIlVi'Wlj.>I1m::;61'W IJm'i,)l~ 'II 14 !Ill ~lfl 26 !Ill e>lllmnH .'11 53.85 llJel1'l!'lJ>l 1.1 'II 

~1'W1'W 297 vJe~ 'I1;tlm!JlIlH'U~eJ lS.28±6.19 vJ6~"6!!lJ(~lm~ 1) Jl,.,tlfl'IJtl~!l1iYi'W1riim11.1i!J'i:r'W' 
fl1Ull'l1tlfl''Ii \111lJl'!lJnmrlllliIlYi'W1i'1::;",1mh,.,tlmu.h~1 (W) nUU1,.,tln ''lil~l (X) fi6 W = 4.4691 

• 
X 08957, R2 0.2216 ul,.,tln'IJtl~lIJJYi'W{iifl,)lllillJYi'W1i'flU/il'W1'W 1'] \1111l'!'1'llm1rl11Ilim~'W1i'1::"":h~ 
UTl1tln!tlit~l (W) fluhln'W1'] (Y) tie W = 0.0004 Y 3.457\ R2 = 0.25&5 (I'Ilii 11) 

100 

: ..
90 . 	 III!

W = 4.4691 X = •..,>51 	 111t .. P 

1llIso R'= 0.2216 	 111 1111 

:~ 
!II 

,..-¥ 70 

.. 	 II'" 60'" '" 
50'"i 

~ W = 0.0004 Y 3.4574 

e'" 4 • 0.2585 
.-.	'" 

" " ;! • • •
.~ :: j 	 • •• 

1. 	 • ••• 
--1---------1• .J-- ..... ~~ - 1--- -----, 

15 17 19 21 23 2S 21 

: "" ""''' 1I11'111nIlUI'I1l~(nn.) 

lltlii 11 rl,)1IJiIlYi'W1i'1:;'!11HUl'l1tlfl'IJe~uJJYi'W{ ~1'W1'W"i!l~::;Ul,.,t!fl',j'IJtl~L~lm::;tll'W 

http:lS.28�6.19


•• • 
l'llmn 1 'li1mm (i'lJ !~alJ lh n~l (1Jlwnl) ~llJlll'l'1l (tllJ~) 1-All1umuh'l'll'q (nn.) ill11umhll~l'I~/l'l!H(f1flJ) ~T!n1l1'1i (l'ltN) ~hl1un'l'li (nfl.l) f111lJn~1~'h) ('1flJ.) 

t11llJun11i ('l5lJ.) 'i'lm1'lil;ii'l(ih) ~~u~ml1(l'l.l) 'UV~irilm:lJlU 
"'ilm~- ii 

11~1 (U1Wfll) th,.nrfl~1 (on,) Ul'H,rml,)~AfH ~lln~'~ 1J'"t'nTn f111lJft~'14 1I11lJ wn 'j;;U~ 

,~'nin Ul1''Il ,\'IU';l nB1 
1U lflf)\J \I 1141,j 

'ul.,ll" 1l1n~ nVtt lli1~ IYI"~(flr") (Ylu~) (11;") ('I!lJ.) ('lfn.) (';1) (1U)111" 
Hl1ci~ 

.( . 
lU.n. 2545'U 14 ~, '••UI 116916113A 21.00 22.30 20.50 19.80 29.16 24 70 4.1 6.9 12 10 

22 1tR. 2545 U'nJ J F'11 I~DU 1 1 1 6866796A 20.00 21.10 23.00 20.80 95.65 23 80 4.4 7.4 1 69 

22 1U'I. 2545 UllJ 3 mL~f}\.I I 116844617A 20.00 21.20 22.50 20.70 75.00 24 90 4.5 7.2 16 71 

22 'II.fl, 2545 U'i1.l 3 ~1 lAOU 1 116844624A 20.00 21.40 22.40 20.4 66.67 10 90 4.5 7.2 19 72 

23 1••. 2545 til" 4 ~, I~UU I 11 6847264A • 20.30 2U5 22.00 20.8ll 120.00 10 69 4.0 6.7 2 11 

23 M. 2545 tI'" 4 ~, ,;;mJl IJ 6909492A 21.40 22.30 25.00 22.40 96.29 27 82 4.6 8.5 20 71 

24 n.fI. 2545 !I'W 5 ~1 l~m,i 1 116874516A 21.00 21.40 22.80 20.40 IM.61 13 10 4.2 7.1 7 72 ~ 
I • 

24 1.fl. 2545 111" 5 m 'HUll I 1l6877313A 22.00 22.45 22.80 22.00 100.00 8 68 4.4 6.6 1 72 

25 1I.ft. 2545 H'UJ 6 ~1 i~D\.I J 1I6872745A 20.00 21.30 24.8() 23.6 57.14 21 88 4.3 7.0 16 73 

, . 
25 tLFl. 2545 mll 6 fI1 iAfltt j 11 6909465A 22.10 23.45 2l.00 21.60 48.28 29 70 4.2 7.0 18 73 

26 D.fl. 2545 '''" 7 ~, ,11uu I 11 6847264A • 21.15 22.00 22.00 20.00 142.86 14 69 4.0 6.7 4 72 

3111.fl. 2545 U'nJ 11 ~1 l~'U 1 11 6814692A 22.00 22.30 22.20 20040 81.82 22 70 4.2 7.1 15 16 

.( . 
7 n.•. 2546 'U 5 ~, 'fta" 2 1I6918361A 22.00 24.00 25.00 23.00 117.65 17 60 4.8 6.1 12 70 

9 JU1, 2546 ~ 7 ~1 lftm.1 2 I16912217A* 22.00 23.00 19.80 19.40 44.44 9 60 3.9 6.5 4 68 

to 11.ft. 2546 \fu g ~1 IAflU 2 116847460A 22.00 l1.l5 24.20 21.00 160.00 20 80 4.4 6.7 !3 70 

12lH'l. 2546 ~u 10 ~1 iftO\.l2 116912217A* 2).30 22.10 19.80 19.00 13l.33 6 60 4.1 7.4 o 
66.67±21.93 22.92±2.75 20.95±1.27 97.06±43.91 15.28;t6.19 75.96±11.3! 4.21±O.20 7.04±O.l4 10.5:!;6.62 71.31±1.91mtv 

• 
UJ1!JI'I1Pj *Hl.i''1h·m1~ 2 fli'~ 

http:71.31�1.91
http:10.5:!;6.62
http:7.04�O.l4
http:4.21�O.20
http:15.28;t6.19
http:97.06�43.91
http:20.95�1.27
http:22.92�2.75
http:66.67�21.93
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1'Ii l~h fl'j'~~J1ulh,nlltll~vl'J11'I'hfiuAlHlA'I'ltN tll\'ll'J' 'lidj AIUntlni 'Ii'lJl~ iil,nlltll~m1~ 
lJlnnilUll~ii'Uu lA1mrltiv~fi'lJi'lidjAu~VmJlnnill~mj'av Irla~'lJUH <] lunani'li~~~'lJ~lI~nuav mn 

nTl'Knlll'UulA i'li~lU1U 297 'I'la~ 'I'C'lJiliiJl'In:rmll~v 75.96±11.31 nfll f11111n1'HIII~1'J 4.27±O.20 

l'lfU~lllA1 mlllVl1l11nV 7.04±O.34 l'lfU~lllA1 mlllfflJ'l;U£1~l1im.illfilni'li em Ull~mllln1'l~i'li 
•

(CW) .t~ffllnl1 W = 1.5598 CW 0.2332 R2=O.5551 mlllfflJ'l;U£1~l1il~ull1i1n''lil~l em Ull~f11111 
1'J11 i'lil~l (CL) iimlllfflJ'l;U£.t~ffllm1 W = 2.4339 CL 0.2455 R2=O.58 (IU~ 12) 

w = 2.4339 CL 0.2455 
III , IIIR'=0.58 III-;] 
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JlIf1rfl'~(flf~) 

~uii 12 mlllffll'liu£1~l1il~Ull1i1n'l'li 1'l1111n1'1~''liull~mlllI'Jl11'1i'Ua~i~1fl'j'~61U 

11.1 i'li'l1n'l'la~ii'l'la~61mr1llaVadull~'Ua~mll1ml'J'u l11lliUlllM lijaii~HU1~lJltll 24 

i,111~ 'Ua~mll1 ml'J'uu~~~lIf1gau IUlJliliiA'~1~au~f'lJnmHYlJiiA~ilfi'lJlunan1'Ii IriaUllJl9i'll 

luna n 1'Ii illl~'lJ~1A'lu,rHI~nuaI'JI'Ii'U11 iliu~~~1rhui'liuil~u~~~lI~nUafJ~'lJ~lIr1uft'aufln'llJi'lil~ll 

'IlaA 11l'~~lm~m~i'li11m1111'li1~1Iulln1utial'laUn~A~IA~VllH (1U~ 13) Iriutiaflaun~AA'luliH 
~ 

· J 1" . ~. ~"J J. 1" . ~2 d ..ldi lll'l1'I'CU 'If'llnl'Jl1Vl'lJNll'1l'llnl'Jll~l6VilaAnll'1U 2:1 l1ll~f1111~il11'J01~l'lJa~1ll'l'I'Ca l1Uff~ffa~ II'UAll'll• 
• • to' " 

l.f1lflla~ll'lfltll 11 f.] lJUll~lflla~lilm lllt'UAllail m1'1lillla~ 111 nfltll 11 t]lJih~ ~ilil ~ltiallni'lil'wa1'If 

fltll 11 t]lJ\(~;fu111nfltll11 t]lJ\(~~lill'l~ltial'ln l'lilifallflfltll11 f.]lJ f11111iu 'Ua~'Il111J9i'a~f11'lJ till1'lfa d1 1.1 'li1~ 
.. ~ "" ".. ~ i"''IlmlJl~ffll III l1Ul1~111aUII~~Ulnu 1J 
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41.l~ 13 m.,."m1lJ~'lit.hflJ::tn'U~uYlnluUUfUl'U fi\i~ ~t(1l\imJH 

'" ~, ~ ~ ~ , .:...., ~ ~ ,,. '" 
"::1')::1'1111'11 1 1'14 llfllJrn~ !'IIf11I')'U1lm"'lJlJ't'I'II11'\l'W1J.,nW~Hflll1~ 1'II'lf~tlJ'U~~tm::;'II!N 

IV' PI <:::S • """ ~ dt. III I I III • S ~ W' q
$l1U1l'IU1J'U1~ ff'lll1'11U'II'U l~U"~lI1fJj 2-3 !'l!'W$l!'IJ$l'i !'IJ llumal.lllllrl l'IIllllfl'Wtl11 I 'IIU~~ 'c! !'I"f1:l11~I'II'lJlJf11'J• 
Illh l'lfll 2 !'lfll I~lJiil~'Utiiu~ If!!~~lilll~1.J1J::;nWI'lfll~mj~ 'I.,j!!~ ~ ti'!llJ'J UtiI1\''l!11'Ii'IJ111JfHfi'Wij'..v1,ju~~ 
WI y"", d!"';:
11l}lJfl11lJm~'I'ltlflJ:;t'l'lUU (IU'Vl 14) 

ltl~ 14 -WI'llUlf111'IJ!l41,j1,i1m:;Ul'Wflltj 1 1'14 

l~IJ~Ylrl''Ii 7 1U aflllfJj::;''lif11IJUUrl~~ff'IJ1'~U!~lJrl1H,rU 1'fl'Wl:;ff1UtI~nrnrllll~',j 
1 ~I ! JI!..i oM ~! I '1 I .:.1. ~ Y d I ....:. d 91 11M. .d

t'f1l11Jlll0'l'l~ 2 '\Jl~ tlJeJUI1:otl.l1:l!lfl 1'II'WlJ11 !'lJU~~t'fll1l:1641'IJlJlJf11"!11J41'l!m1'ilJ'lJU 1I11:;!('fU!lleJ~U'WlJlJlfl. , 
'ilu"';IlY'iUS!l~i/I!~~ii~ hilf11:;~'1111lJNil~'IJ!l4!u~!lrl 'l'li (luil 15) 
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• • 

n: IUllt:::~[tHIlU9nDl~ft.¥'~~n!!llt,\lIt@Ml!!!!~& l, f],@!' !.1ll1tl!)1l!! S"1 IUll'l:::'[t~lftn, (l0ds ~~) 
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M,V ft ~lI:!lI>l~f1I11LUt:!I1,g.IHiSH.I~~~II!,-L~llQQil'Lll@,\![t'::llIl@L!' H IlUH 1llf1./I>If1.~UI\.ftL ~l~ Z ~.!;tJ}Ul[t 

I1.tp !'-LllQ,\!f\' l, n;Q'f1.~l1.II!l!\~ft~c.ln,~f1.~!~f1l1llQftlll!lil'L:::IURllll f1.,{-1>"1 il'L ll~:::Il::S 
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":" ::. ... I tr. Jl" (if I • fF' If' """ 
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~tI~ 19 WIi'llU1flOl1.'Uij~''liI~lm:::81tnn~ 35 111 


Ulm~1'1'i1i'll1l1fl1111'11'111~ ~'U'IIi'l111l!Jl'JI'ITI.n.lll 5 I'lIllWIUi'l1 I'Il'1-1I'1H 5.2 1'lIll~IlJWl ffTIJ'I'lIll'llff tHIl1 
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w , • " -l .1"' .. ",.. • 11 3 a
I'IIl1JW::: 'IIm!Jll!lml'll~(I'J'I-I'II6~llJ!'I8IlYlI'IJllff'lln'l!'I-IIl'dH'U1l11l6~ 

• ~ .. 1.1. 11 = 11' ~.".;II .., 
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0.6-1.3 1'lIll~I1JWl lii81!n::mlil81l''Il8BIl'l'i'lJl1th'l-lii8dlfl'lltlillfJ''IlW~ 2 Iflllli1'IJl'l8~81fl11l' ri'J'IJ'U6~ 


1'!Hn'ff;~lrt'li''Il'Ul'JU:::I'IWU6fJl'I~ nl'11i1ti8ll'i~1911I'lhllh~lJ1'fJ 81!J1::~1~ '1 i~l\lllft8ri1'11i'J ft1 tllll 


m::~8~ rili'l8 'Ul 1l';i::i'l6~~m~liii'l'jllJflrH 3.2 !'lIlliillJ~ll'1'JllJEll'J 3.3 1'lf'llilllJWl rl'Jll'U6~q~''lil!w~if~ 


'11Ifll:::~i'lti1Jtl'Jl~lU:::B1K!JIN'IIliliji'lfJ6!J'lhlJ''11llmhl~EI~81l!11 'II'II1~Q~ ''Ilu~~T~fl'h~m~l1h:::mN 3 


l'I'h tl'J68111'1 !lfJ6dlf1'1l1J'IJ i'lll!~~1~!Jiild''11liiB~~!lVft~,fu''IlI!''~I!I'I:::ili'ltl,6!l'lllB'lJ 'I t!~ ''lill\iHiiIi181l 


mi81~!J~ il11lf~m~1ilffmJ11 1l1:::'I'l'lJ Ill::: liiB 'IIrl'Jll'U8~ci18 IlA6 i'li'UmtllIB~ iin1l1JIU:::miifJ'Jlrtlll11 
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atl~ 20 WIi'll'll1fl11'118~ i';l~hll;:::61'11!l1~ 42 I'll 

1::: !J:::flfli,; 49 I'll nfl'lJN::: i'lim!J'II8 f11!~~ri'J'I-I'U!l~ltlii!lfl~lrt'l-la'lll'J~'11I~ultI~IJ'I-Ilrt'lia 
:.¥ a .14 • • .. 1 3 • .... = 

flfl1'11'1-1 IlJ!ll!fl:::llJll!lIl'!'iml11fll~lU'II'U1~ ~'II'II m:::i'l8~llfll~1IJmllJmH 3.8 1'lf'IJI'UIJ~1 1'l'J1IJtll'J 3.9 
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!'lfw~nm:J fJ~''lil!fl~i9lfl'h~m~1'1h~lJ1W 2 !'I'h d1'W'Ul'l~IJ~''liUfl~!~lJ!fl1~~flt11J~1'1J'I{tJ~'U!l~~m.i1.. . 
:Jl'l1J '1 \!m~lild}fJmH;l'l!il!J~Ii'J'Wi'WVil"l1i1{j1lJ1f1f1'11l~lJ (lUi! 21) 

f 

It.!;1 21 fll1Il'Wlfl1S'Ul'l~1'1i!~lm:::tJ1'Wl'l11J 491'i.! 

. . . 
~:::!J:::.wfl1'1i 63 1'i.! tlfllJW:t: 1'1im!J'Wl'lflfl1'i.!'UtHIUiil'lm'1ln!J'i.!!i'J'Wal'rih 1i'1'Wnll:::~'W liil'l 

Uf):t:!'1Iiil'lfl'l'l1J11 m:t:fll'l~\lm~hllfl11lJfI~1~ 4.4 !'If'i.!91!lJI'lS fI11lJ!J11 5.8 1'lf'i.!91llJl'l:i IJ~''Ii!!iNI~f)f)iTt1f1 

Ith'1l;:::lJ1W 2 Il'h 1."i1'i.!'IIl'l~fil~''lil!fl~!fl1:::fiflt11J1i'1'W~l'l~'U1Ham~1 ;l'l1J '1 \1m~ll!ll:;;fil~''lil!fl~llti'jtJf). . . 
~ci1'Jln{j~!i]'Wi\JYiI'l1i1{j1lJlf)f1'hl~lJl!lIiihiitJf)l1tJ6f111 (,'1IYi 22) 

3t.!;1 22 fll1Il'i.! lf1mJ1'J~''lillli1f1':;:;;tJ1'i.!tJ11J 63 l'i.! 
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ltl~ 23lJmliilm~61'WVlm~'W~1~1:;U:;rli:n~fl 67 1'W 

ltl~ 24 lJfll~lm:;!J1'WYlom)f11l10 hi61~ 1 1'W 

.fl6m1JO m'W~~mHlfllllfl''II lJ!milHt.hOtll'Uli iitJf1 'l'lil ..1111 Ii6fl , 'Ii U;;JflUa1~~~'W 
AI\'}T I .I.! Sf b'f-:,a.91 .I Jt~ 

tll !l6fl l'llfl60lJl fl6U '1 fll'll'W'lI'WlJ l1J'W'Yi 'W 'n 'j lUU!'11fl!l1'W M ,11'1'W'W1t'Yi6~6~I11'jfl11lJ 'Ji'W tIl'!:; lJ,N O'W 111; 

\lflVili'llU~lfllJ~lll1:;rY;;J~~N '1 lJfl!fh~t'~~Ylml6mnOi'lim:;I'J6~lJllm/!,).l:;1~~lJ'Wfll!Jll'W1l'll6~.1I!i1l0 
•'l'Ii 'I111~ Illilll'W m:; flll ~!l~01'l~ Illlfl 'iI'W!~ 'WI!'W1m~ fl11lJ Ull m~~1l~lll1 ~fl11lJfl1'l~ m:; fl6~ii'll'Wl~ifl'" 

tj.lIHtl'Wt'1mllll~0!1!J jJ'it1tlHf'l'W~6~iiq~ "l'liu~~ ffmfilJ~6il'W'lJl' illlfllJ16~;:;'I1'h~m~fl6~M'6~ll~'W~ 3 

!Ill:;: 4 lI;:;lJlW 5-10 1'W 'l~'l'liqlJ1mJll1 \inhi..1'lll~U'jfllJfl!.hhitillUf)l'!J111l1.i1!NIllO'l~i'1Jm;m 
'lfltl~'t.tl!l~~il~rl6iilJg ~lllJl\i~I~lJi..1ii'WimTfl1j'~Ul1:;m'flmil~ lJflll'il~Tlmlll'~1i 'fll! '1 m:;flll~iilJii 
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alm!;!)1 ~l'tll1t1~ii..f'tl\l'tl (keel) 'l1:Hll'lu'tl111!~ ~~I!.if11~I'lMI1t.i~ltf1'tlUlf1ii~f11:;fl'lN'I1il~uf1'tlfi 3 t~'lJ 

_91 <'l:l ~ I tI ~ 

Ul1lUJl'llJ T!1!I~ff'IJ11mlJ ff1'W'I1'I~~11 l:l;lJlfU 0.81'lf'Wl'lllJI'l1 

\Jm.Jlm:;m'Wiitifl'ilflllflmll'Wii1t\'l~!) 56.57 Itl1!I{,cJi'W9l 6mlflln-1!I1'l,rl1!l\Jm.ilm~ 1 . "'. . 
,;il1!I'tl l'I'hfi'lJ 100 ttl1!l{1c}}'tllll:;/):;nm 1'WfIl~l'wfl1~(jlJ~~!l.i1'Wii 18 1l'W11fllJ 2545 ii~1'Wfi 26 QlJrrl'Vl'Wll . . . 
2546 i-Nnm 68-76 1'W (flln~ii 1) iifjfUl1!;Jill111tJ 27-36 1!I~ffl!'lfm91ml tl11lJ<lI'll..fmi'l'u'l 61-92 

<E d .;I .d,
ttl1!l'i1'lf'll1'l (flln~H'W'lfl114) 

31 • , , 
, <> Q.> .ct Ql Y .ct 

'Il'Wlfl'lltl~~ml'llm~m'W'llll1'Wmtl!lO 52.35±3.66 f11lJ mllJfl'll~f11:;~ItJ~!'IlllO . . 
~ ~ <14 ~ Q.> Q.> if" I 

6.05±OA6 l'lf'WiIl1lJ1'l1 mllJtJl'lm:;fltl~l'i!'iltJ 6.28±OAI !'If'WiIlllJfll(1'l111~HU1fll1 5) 1'l11lJl:l'lJ'I'I'll1l1:;1111~ 
•

'Il1'fl'lrfl'ilmihil'lJml1!fl1'l~m:;~U)~ W = 0.1594 CW 0.9189 R2 = 0.7399 fl11lJ..flJ'liu'!h:;11·h~ 

Jll1,rfl\Jm.hil~~'1lJql'lm~fl'lH w = 0.1977 CL 0.8737 R2 0.8414 (ltl~ 25) 

'I"':'::' 

IIe",
"'"~~'";~,",.',',,,, 
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Juii 25 mllJif1!li'Wi'1:l;11'h~Ull1,rfl\Jm";lm~ 1 1'W mllJn1'1~m::I'l!Null::fl11lJ!Jl1m:;fltl~ 

Ul\Jm';1f11:::Il1'tl~1'tl1'W 168 9i1lJltllt1J111';tlt'W~f11~~fl'llUlfl 18x36x18 i11 !i1mnq 3-5 

1'W 11 il~ 1';~'lJ'IMm'l111dlfl!:H,wJllt11~'W 35 Itltl{,9l'll9l !til:;lmifllj'~1'lltl1lJlfU~lJlf1!i-i'W'Vm ,t1~,!'Wth/).. . 
Ul 100 Itl tl{'c}}'W9l'Il fl1'WI'VI tlffmn iJ~11f1l m1i:lJl~'lJ1~!!<l:; ti~11 fIl11 tll'l~ llJ'Iltl~\lm";lii1~\llflfll1~fI 

v • 

tMtl11111'11t1~~lflQ~1~Q1J'Illt'lJ1'il'il'Wfl1'lJ 1 l~tl'll 'I'I'lJ11\Jm~hiJull1,rfl!\1ii/) 8L73±9.71 tl11lJfl1'H 
. . . 

fl1~I'I!Hl\'lil/) 7.86±0.50 !'lfUii'lJ~1 1'l111!<Jl1m::;iij'll~I\lil/) 8.01±0.56 ''ll'IJfillJfl1 (flln~NU1flfi 5) fl11lJ 
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t1'1'Wf1nu!t1'SlJt1'n~!!Jfll'!fl'lolm'U!J~'!llfl. 2543. II'I1It11 s:::I'I1ff 1'I11J. tllUfl~lU!ff111t1'Sl~Ulflflfll;lIll'U!J~'lf191, 

.. .... ""'... Q 'JI 
'fflt1fl~lum'Ul'1lfl1n:i!lJUm. 208 MU1. 

.do' '~..s" od<i", I .d <t ~I II! .0,

l'ffl1UIJ 	!tYlJl'l1U~ Ufl:: fl1'llS 'Il·HjVfl. 2537. flIJ\l1I1UflI>11Ul'I:;il:::Yi11Jl'l'l'l1J Itl1Jl:::l'I1fil'l11J. 111t1'111l'l1l1 

fI1ff>11"48 (3):5-10. 

Nikolsky, G.V. 1963. The Ecology ofFishs. Academic Press New-York. 351 pp. 
Nutaphand, W. 1979. The Turtles ofThailand. Mitbhadtmg Press, Bangkok, Thailand. 

222pp. 
Rounsefell, G. A. and W. H. Everhart. 1953. Fishery Science. John Wiley and Sons Inc., New 

York. 444 pp. 



• • 

38 

Illfll'l'lt1fl 

~WNI'I'lt11li11 ti1'11'11m>l1 fl,llJ 1111~m::~6~ u,,::m1IJU1, 1l":::;~6~'116~l'i6vr'\j{11'i11l1::61tl 

o ~ ..I 
~. 

lI1flIJ'I'l timil'fI(fill.) fl'llJfl1Hm:::(iilN('lfIJ.) fl' 1IJ!l1dm:::~lfH('lfIJ.) 

I 13.00 44.00 47.00 

2 IS.40 43.50 49.00 

3 12.40 41.00 46.00 

4 • • 15.80 44.00 . 49.00 

5 ~14.60 42.S0 49.00 

6 14.00 44.00 49.00 

1 13.80 43.00 41.S0 

8 13.60 43.00 49.00 

9 13.00 46.50 48.S0 

10 13.40 42.S0 41.S0 

11 14.40 44.S0 41.50 

12 IS.00 44.00 49.00 

13 14.60 43.00 48.00 

14 IS.00 45.50 49.00 

15 12.40 40.00 44.S0 

16 IS.80 41.00 52.00 

11 16.40 48.00 SO.oo 

18 14.20 43.00 41.50 

19 IS.00 44.00 50.00 

20 14.60 45.00 49.50 

21 15.00 4S.00 50.00 

22 12.40 42.00 46.00 

23 12.00 41.00 46.50 

24 13.20 42.00 48.00 
..I

m"u 14.0S±L2S 43.56±1.96 48.20±1.60 

http:48.20�1.60
http:43.56�1.96
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. . 
1'l1':iNN'bIlfli1zllTlfllflfi. f'I'J11lfl-j'l1m~f16~ 1I1I~f'I'J111f11'Jm~f'lM'U6~!Ilh1'U~!~1fl1~61'U 

" ii1~'lJ~ ,,11l1"lJ!f11;rn lImllfl (fl fl.) m 1ll fl-j'H fl1~ 'il6~('!Ill.) f'I'J 111 fin fl1:; illtNt'!Ill.) 

1 116844531A 29.00 58.50 58.50 

2 116844624A* 22.40 54.00 59.00 

3 116844677A* 22.50 50.50 53.50 

4 116847125A 20.50 49.00 51.50 

5 ll6847264A** 22.00 52.50 51.50 

6 1~6847460A* 24.20 52.00 56.00 

7 116853194A 23.50 51.50 55.50 

8 116855767A 28.20 57.00 58.00 

9 116863297A 24.00 55.00 54.00 

10 116866796A.. 23.00 53.50 56.50 

11 116872745A* 24.80 52.00 57.50 

12 116874516A* 22.80 48.00 51.50 

13 116874692A* 22.20 51.00 55.00 

14 116877180A 19.60 50.50 50.50 

15 116877373A" 22.80 52.00 54.00 

16 116877797A 21.70 51.00 48.00 

17 116909465A.. 23.00 54.00 54.00 

18 116909492A* 25.00 54.00 56.00 

19 1169ll563A 21.80 51.50 54.50 

20 116912217A** 19.80 47.00 51.50 

21 116913153A 27.00 57.00 60.00 

22 116915471A 23.00 55.50 52.50 

23 116916113A* 20.50 49.50 53.50 

24 116916685A 17.50 45.00 47.00 

25 116918361A* 25.00 53.00 57.00 

26 116919090A 24.80 56.00 53.00 

--~.. 

<l 
1Il1lV 

~----------------~ 

22.92±2.75 52.21±3.40 . '--~..---' . .. . 5421±3.23 

1UllD!'l'ii'j *!!lil~l'fhH',j 11'114 **!llil~nhH''li 21'11~ 
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• • tI' " 

91111'lN\!1iln3 i;!w~hm~ 1f1'tflJlm~"f)~f)1'l1nVi'~!iiu~viDmh~lJ{!~hfm~61lJ (!lJD;!.JllJ~l~uih'l11rfl) 

~ " '"'tflJlIl !Jl'l111 % llh~lJ %1"l1lJ %fl11lJ'lrn o/oItrl 

1l1l1'l1fi~!~U1 76.90 7.31 73.81 15.91 
w ~ 

Nfl1H 7.74 0.09 93.39 5.05•
tl ....... "'" !I<'

m'l111~!'IIU1'HllJHf1'IJ~ 1:4 21.57 1.92 91.56 8.44 

lim :llfln::li'1I1ltJt'I'mulJlitJfll1!Yll::!i{)~«~{Jl'111{)~~i~'I11\1lt'l'~'\Jm 

.d.""ll d.<v & q """: ... 

91111'lN\!1ilfl 4 f,!Wl1Qlj.'\J!J~Vl111J (OC) Vl1::1Il1l1'l11lJflfl 30 l'lf\JmlJ~, f,!Wl1lJlJ'II!J~lJl (OC) 1JW'l1fJlJ'\Jf)~ 

!Jlflll'l eC) !m::mllJ4wimiVl1i'(%) 'h.ltl!JYlfl"\h.ilfl1::DTl.ll::l1':h~I~!J'!.IlilJ"mllJ 2545 

'" ..O~lJ\.Ill'llJ 2546 

" 4 

llW'Ml;)1J 

mlu 

~ 

1l1ll'M1J1J 
•,11 

"lW'M1JiJ 

31flll'! 

d

fll1lJW 

illJw'YIi' 

fl111J!1'IU 

m'1l1'lu 

fl111J11'lu 

fll~ 

fl111J 

m~,l[l~ 

1..IiIJ1W 
4 

6!lfl'lf 

ImlJ 

llJlilu 

(oe) (oe) ('e) (%) 
•Fll'l (mg/I) (mg/I) !9U (mg!l) 

(mgll) 

27-36 27-29 23-47 61-92 6.5-8.6 120-200 150-256 4.5-6.1 1.6-3,4 

30.23± 27.80± 34.46± 76.84± 7.7S± 16O± 203± 5.3± 2.5± 

5.65 1.37 11.43 15.06 1,48 5657 74.95 1.13 1.27 
.-.-.~~.-.-
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4 Il> WQ.< Y , A QI 

fll1HN'Inn'll5ll1'1i'llfl~1 mllJ!111~m:::~a~ 1!l:l:::tll1lJtlnm:::f16~'IIa~\lmmm:::61llYl61q I 1ll U.,:: .. 
6lq ll~all 

,~ ~ • , ..~ 

UlJrtllli, ~mf1161~ I 1ll ~mf1161q IIf16ll 

'IiTlllln(nn.) IlmUn(nflJ) n·b ('lIlJ.) ~11 ('l1lJ.) umil'n (nflJ) n~l~ ('!IlJ.) 611 ('lIlJ.) 

20.50 49.94±3.75 5.4±0.67 5.8~.69 77,43±5.79 7.6±0.35 7.7~.39 

23.00 52.72±3.89 6.2~,44 6.4±O,43 85.69±4.57 8.1±0.46 8.2±0,42 

22.50 51.77±2,43 6.4±O.24 6.5±O.25 82.39±7.52 7.9±0,43 8.2±0.46 

22,40 51.5.2±3.12 6,4±0A5 6.5±O.44 79.13±4,41 7.8±O.S7 8.1±O.60 

22.00 50.54±2.59 S.9±0.48 6.0±0,43 78.02±6.09 7.7±O,46 7.8~.44 

25.00 57,47±7.64 6.5±O.5S 6.7±O.64 92.81±8.61 8.3~.64 8.5±0.55 

22.80 52.34±3.39 6.3±O.29 6.5~.32 84.01±8.47 8.1±O.50 8.3±0.57 

22.80 45.61±2.69 5.2±O.25 5.5±O.31 63.53±4.12 6.8±0.35 6.7±O.31 

24.80 54.83±2.25 6.2±0.32 6.4±0.33 90.96±1 LOS 8.3±0.62 8,4±O,43 

23.00 53.87±5.1O 6.2±O.38 6.4±O.55 87.36±10.60 8.2±0.54 8.4±O.63 

24.20 50.9O±4.07 5.9±0,45 6.2±O.35 74.ll±8.68 7.6±0,43 7.7~.44 

22.20 59.26±3.71 6.6±3.9 6.9±0.64 95.16±7.86 8,4±0,46 8.7±O.57 

25.00 47.14±4.27 5,4±0.53 S.6±O.60 64A2±8.35 6.9±0.58 7.I±O,47 

19.80 54.98±4.84 6.2±0.59 6.5±0.39 89.26±8.87 8.3±O.63 8.4±OAI 

01 
IUl:ltl 52.35±3.66 6.05±0.46 6.28±OAI SI.73±9.71 7.S6±0.50 8.01±0.56 

Vl11HNUlnil6 ~llH'l'lJiWi'VlHfl1(JfI1rtlll:l:::'VlHlfljj'lla~'Il1'l-lltl.,a~.,:::~ !$ialllJmltllJ 2545g~iJQlll0ll 

2545 

Temp Transparency pH Alkalinity Hardness DO CO, Salinity
~fl 


lhn~ ("C) (cm) (mgll) (mg/I) (mg/I) (mg/I) ppt 


1 23-28 20-50 6.5-7.8 75-160 95-170 5.5-7.5 1-2 0 

2 24-28 22-50 6.6-7.8 75-174 89-190 5.5-7.7 1-5 0 

3 24-29 23-50 6.6-7.9 80-195 90-205 5.3-7.7 1-6 0 

4 25-29 25-60 6.7-7.9 80-197 90-215 5.0-7.7 1-6 0 

5 26-30 25·75 7.1-8.0 95-210 97-270 4.4-7.7 1-5 0-14 

6 26-31 25-85 7.3-8.2 115-240 250-380 4.8-6.5 1-4 20-32 




