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r n i f t @ * * r n * m ; f t * X l  





&~3mm~JhTff;jlTii;hdi2om3orn3;131g&qMMir~1e*zft~k?M 
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i) * ~ f f H @ ~ i M i t ~ m & d i M ~ ~ ? ~  ~ ~ ~ m m d t w m i t ~ ~ b m  
ffm*m*m*qw,mw,mzftm*ifirff,~ddimJhT 
& m r n m , f i z f t & , f x P I m , ~ d i M m m , ~ , + ~ M m ~  
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- r n - 4 ~ ~ - ~ % ~ l l ~ ~ e r $ r n ~ a ~ m ~ l l - q ~ ~ m t 1 r n  
M (population value bf interest) W h'&3 (M) & 8, 3 h b W * T 

~ n l ; r r ~ ~ a r i m ~ b t l r a ~ d ~ B * ~ ~ & p ~ ~ m ; n ; m t l ~ ~ ~ , ~  
~ ~ , \ T m m ~ & ~ ~ , 3 1 T W A q ~ ~ ~ , f i # d i ~ ~ d R ~ 3 i m ~ ; 1 s n R 4 ~ b 1 ~  
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W@ d (Belt Tkansect) 
~ a f t d ; - d ; r w ~ ~ ~ 3 S T S T \ s n f t x l I \ s n f t ( ~ ) M ~ w ~ d i ~ m w ~ ~  
X M & M & , ; m ? v d m M d ; ~ d ; & M r n X ~ w Q + d ; @ - M i C m ~  
m f m % , ~ m ~ i l i l r r d h ~ b - W & T i m ; r i F m ~ ~ i F * ~ i C m ~ m X l ~  
~ & & ~ i f ~ ~ ~ ~ ~ & ~ i C h ~ & ~ ~ ~ ~ ' ( i n t e r v r l s ) i F o f t ~ ~ ~ % s h T  
m ~ & * & m i C m s l l m $ l ~ r n i F * ~ $ -  



I. R n r m * a r ~ ~ m ; n m % 3 ~ a i ~ i h e a ~ ~ q h s a t 1 ~ ~ ~ h m @ d ; ~ ~ ~ s m ~ o s f t n l (  
fl-ei 

2. ditrnrn-;hnfdik*(*d;mzft*@Jirti)~w~rn**di$*d; 
~ d ; W ~ 8 , f P i i p M * ~ ~ d i ~ ( s e p n t s ) 3 ~ t ~ p & * z f i f ~ ~  
m ~ ~ % ~ * ~ ~ ~ ~ r a ; r f t % , ~ ~ ~ & ; I M s r j r ~ ~ ( o b ~ e r n t i o n a ~ u n i t )  
% I  

3. ~rmRmaarcm~~dmRd;~*-mzftaceflm~**-wbimmezftaqR 
(sociability), W%l7'T (frequency) Jib TIbTr (atem count) Wk? * k & 3 W tp l3S * e W 
~ z f ; ( ~ r f t ~ m T I % l ~ ~ % b @ ~ f l ~ ~ ~ ~ g m % l  (-1956)- 
d ; m ~ h z f t ~ ~ * ~ 3 6 k m * m ~ l 0 ~ 6 , ~ z f t @ ~ ~ 4  
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f h h l  
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% m m ~ z f t ~ f i ~ a f t 3 ; i f m d ~ ~ 7 m m X 1 ~ ~ ~ h ? h & ~ ~ M % m  
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m R s r m m % l ~ ~ & ~ h m m * , m M ~ * ~ m * F ( 9 q * m  
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R l h l  1 :'w WWFl h (Total Estimate Scale) 



m f h n 2 : ~ a ; r ~ m k R m # 1 % d ~ w & ~ a ; r  
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V f 4  * w (patches) W  @ (broken mats) 
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m m b l  
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~ ~ R d ; ; i f f ~ 1 ~ & & d ; W & ~ m ~ m m X J h r 3 ; r 4 3 ; r d ; 3 ~ * i f t M ~ ~ i l ~ ~  
~ d t i f t % ~ ~ J i r i f t ~ s r r g R E l h o r ~ - ~ , m - h & m m & d i ~ s r J n R a ; m z m @ ~ - ~  
& ~ ~ ~ a f t d ; ~ @ t l ~ ~ * ~ b ( - ~ t e r n ) $ $ J i y d i W t ~ ~ ~ ~ m m ~ h  
jrriff X I  

JigJlC1mshcnRmm 
~ d d ; ~ 4 ~ ~ ~ b l 3 ; k ~ & ~ d ; h R ? ~ & d i ~ ( m a r k i n g ) ~ ~ &  
b ~ ~ v R W M ~ ~ Q s t i d ; @ ~ ~ & d ~ ~ ~ % ~  

M d  dk : M R a r b  M d  &?i *mrf*   aerial nets)^ wdbf* ( s w e e p n e t s ) ~ ~ ~ X l  
.it~m3hTbYd;@~&m..ftm;iff~lmqM&ifttt'~~~?l;ft(~ltra~i0letligbt) 
m ~ - k ~ ~ m ( t r a p s ) * ~ ~ ~ X ~ M ~ ? k ~ M F m t b h m m ~ h t n l ; f t m  
* * & m j n d % 1 m s t z f t ; E ~ f i i t r @ ~ * ~ & m 4 s m j r r m b 1 @ ~ q m ~  
d i % ~ ~ J h r m ~ ~ i f t ~ M d h ~ 1 1 ~ 4 i l ~ m s r ~ ~ i f t 1 ~ r n r f t r d . t f t a a ~  
& m * m ; r @ l  

ww * Jig: 3m d; fi %- d & &(dipjets), ift f i  q d & (bottom nets), 
Jrm & FZh d (wire basket scrapper nets),T4l* 7'K$ (plankton towing nets)* Wi$ X TI % I  
m ; r f t @ ~ ~ * ~ & d i h ~ & ~ ( ~ ~ u a t i c t h r o w n e t s ) ~ - ~ % l m b ~ ~ ~ M  
* M * ~ H ( d ~ d ~ ) * W d i * ~ d % ~ , ~ & ~ - d . . f t R s h d ( s e i n e s ) i t d  
~ ~ ~ r n r n d i ~ i f t ~ ~ % ~ w d i ~ ~ ~ ~ - ~ r ~ f t * ~ ~ r n * i t ~ z f t ; f t  
( a r t h r o p o d s ) i m ~ ~ ~ % l ~ ~ & ~ b 1 ~ ~ & ~ ~ ' . f t ~ ~ % l ? r ? ; i ~  , 
$i~ @?it (nematodes)?Ml w (protozoans)& @h ?tdW fl w b 1 Ik? d; ?@RTC 

& & mlegrcn fynne~) it w % X jh & (Burlese funnel) w il?M w B I si: w WTWT 

~ ~ % l ~ ~ ~ ~ ~ ? I f f ~ ~ ~ ( h e a t s o u r c e ) ~ ~ ~ ~ l ~ ~ ~ r n ~ f S ; m j n a r X ~  

? ~ B * M i f t g % ~ + ~ * ~ & ~ ~ ( ~ i a ~ ) h b ~ s f t & b & G M d h & & ( s c r c e n )  
z f t v ~ M % l ~ * i c m % l ~ 3 h T ~ ~ ~ T i f r m n * * ~ ~ ~ & J h T & * ~ ~ m ~  
d ; & * h & @ l  
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md;~**-d;~w*~%~m~d;m*meifilM*arRm~M, 
F~RE & d (Kempson, Lloyd and ~helardi-1963) 3 WP@ d; f%@ d; T@ * * d; W * 
zft $$6B gftVjr $h$#3zn (Pcdobiologia) $ d Sf I 

~&~Mmd;&M&iftdi&hitzitm;Yrnm~(tra~s)m~nmX~ 
dh m m w$, f4dP&S, ~ i ;m (slugs) & * n rn Sf I M I& d (scavanger insects) 

& * ~ ; ~ ~ ~ ; M ~ ~ W W V T T M . X I  



C- W$ ilT ? * * m, M, h - V f ,  E&Pdf di &k, f&$ di &! \srrR srg9r;r T@S (quadrat method) 
~ , b s - W i f t m m j r r m X g ; r 3 g ' j ; l i f t ~ , ~ ~ p ~ ~ ~ ; 4 - ; s n r ~ ~ & b ~  
i f t V ~ % m f l ~ ~ ~ V m % l ~ ~ ~ i f ; r ~ m m ~ m $ m , ~ ( h a b i t a t )  
i f t ~ \ 3 h T j C M f d i m ~ M m % 1 ~ @ S d i m - m d i ~ 3 ~ ~ n r i f 4 ' J ; ~ m M * b 1  

~ ~ m ~ ~ ~ i f ; r ~ i o ~ ~ ~ 3 5 m & W 3 ~ m ~ r n * ~ 3 r n ~ m  
X 1 ~ m ~ ~ , w d 3 ~ w h ~ 1 ~ - M i f t S f ~ m m w w h - h M 1 ~  
(zooplanktons) ifjT dTG?Fl h q 3l3T-3l3T TJJ&f * & W3 * V%'RT JhT f k  ?3l T@ f%$T3 WIT 
~ i f t v b ~ ~ d i ~ m w ~ ~ m X 1 ~ ~ ~ m ~ d i M - M & ~ ~ 1 ~ ~ $ ~ m ? 8  
h r n ~ n ~ k 3 ~ ~ d i * H m & % 1 w m q m ; P r i f t m 4 M # ~ m ; r M ~ ; s r m  
X I  



Ca(HCO,), -, Ca CO, t q O  t CO, f 

i i )  ~ ~ : ~ ~ ~ ~ ~ m ? r n % X ~ ~ i f ~ ~ ; r f f ~ j r r ~ b ~ ~ ~ m J l h  
~ d ; - & ~ d i ~ M % l ~ r n ~ ~ ~ ~ ~ ~ % l  



P 

t 
I 

I fwr 
.- q w n  4 m EDTAm ?Qm w k  (oompledngagcnt)di m 4 d 8, jh Cabm ~g , ; f k f t  ql?~ 
d d ; m p r r n ~ a ; r r m % 1 ~ ~ k ~ i l 3 f m m m ~ a ~ ' b l m m ~ m b 1 @ ~ *  
~ m ~ m d ~ , p ~ ~ d i ~ ~ ( s e ~ i t i v e ) ~ 8 ~ ~ ~ ~ ~ s r ; j s m ; r t ~  
p H = l ~ d i ~ ~ ~ ~ ~ f $ T ; m ; i m d ~ $ ~ @ f l e d ) ~ ~  
~ ~ m ~ ~ ~ ~ * ~ h m q a m ; r @ d ; W * S T * i t i m f i  

m- 
~ ~ m d ; m p i ~ J l f t l f s i m 4 q m q b ~ 3 m m K d t R a - ( c o o ~ i ~ ~ ) ~ q ~ m ~ ; n f t o A  

(nucleophilic)?@ h b~ ~ ~ m ; l $  jSS fl* d&t (ligands)V&81* q~ 
3TPrf8;m+-*.m&mmb: 

M O ) .  + nL -. ML, + nH,O ......... (1) 

RfC2Y L = &#, W67TVfl q, CN-, EDTA. 

n g l ~ ~ ~ i f t ~ ~ m ~ ~ ( 1 l a o n o d e n t a t e ) d & t * ~ ~ & & % j h 9 l ? j 3 1 ~ m $  
*rn&&l 

~ q ~ ~ b ~ & ~ a ; t m r n M ~ p M & a f f S a ~ ~ m % ~ ~ ~ - M  
~ ~ i l ~ h % , ~ - ~ S T m ; l , ~ m , ~ d ; q z r ~ n ~ ~ ~ @ i d e n t a t e ) ~ - f S n r g  
~ d ; a w r ; r M b ~ d ~ ~ 1 ~ ( ~ o ~ d e n t a t e ) ~ - f S n r g 3 b ~ k d ; ~ M % , ~  
EDTA 

n r r r d h ~ ~ ~ ~ ~ m i l d ; d i 4 ~ b w b b r n ~ ~ * f ( m ; r r b  iW~$b~Jm;PTm~fft;mmr 
w ~ ~ i t F m - d ; ~ ~ ~ ~ ~ w ; r q ~ ~ ~ d m ~  

Hooccy \ / w ' o H  

0 N - 9 - c y - N  
\ 

Hoo=Ha CyCOoH 

Rm I:EDTAW!~ 

E D T A ~ ~ ~ ? ~ & ~ ; & H , Y ~ ~ ~ ~ E D T A ~ ~ ~ : E D T A W ~ ~ ~ , N ~ ~ ~ Y  
3 c T d t r T 3 m m X M ~ ~ r f t & X 1 ~ m W h b m ~ ~ ~ ; ; ! d ; w q m  
~ m t J i h : ~ ~ ~ ~ % , ~ E D T ~ ~ ~ ~ i : ~ ~ b l ~ a ~ ~ ~ ~ m ~ ~  
y ~ ~ - m h b ~ ~ m q & $ i : i d i ~ ~ ~ r n m b ~ w & ~ ~ ~ + ~ ~ ~  
r n r m ; n * r n w m k  

Ma* + 4Ya- -. MY'' + 2w ............ (2) 

~ ~ ~ w ~ b h ~ ~ q 3 T 1 P ; l t & ~ & d i ~ m r r ~ r n ~ ~ ~  
& $ n ~ ~ T F ? f t b q m m r ~ ~ i 3 ; ~ ~ i f t & q m ~ ~ m ~ ~ ~ J t i  
~ ~ R p f t ~ f t h ~ b l ~ ~ ~ ~ ~ ~ & $ & ~ - E D ~ A ~ ~ f C m m ~ d ; ~  
~ r r m ~ ~ r n ~ ~ r n ~ ~ b ~  

~ l ~ ~ q ~ d ; E D T ~ ~ ~ ~ d ; ~ p ~ d ; ~ ~ & ~ % :  

ml:~qlg**m 

T i q l b f P m r  wmg- 
* f h T F P H  

1-3 ZP, HP, T h b * ,  Bi'e 

4-6 Pbl*, Cub, ZIJ., Cok, SP, Mna*, Fez* 

8-10 Ca", SP, Ba", MgZ* 
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MIn' + 3YZ- + MY" + HIn" + H+ 
(* -1 (m) (MI. 

@ ~ ~ ~ - , ~ ~ ~ ~ ~ ~ m m ~ 1 n ~ - , 1 0 ~ ~ d i ~ h S f f f t ~ & 8 ~ c ? h % l  





i) * & E D T A ~ & ~ $ ~ ~ w ~ $ & ~ & & T ~ $ T ~ ~ ~ $ w ~ I  
* ~ & ~ r n m r ~ ' m ~ ' m d i m m 3 1  

ii) 2 0 M & ~ & m 3 r n & ~ m i l 0 M ~ i ~ o M & ~ ~ ~ $ 8 1 & 2 ~  
PNd$d'&f&$R, ( O . ~ ~ M ~ - E D T A ~ ~ - ~ ) ~ S @ ~ ~ * ~ ~ & ~ ~ ~ ? ; ~ ? I ~  
m ~ R r n w d m m ~ ~ 1  

iii) * $ ~ ~ o . o ~ M E D T A & ~ T ~ ~ ~ ? ~ ~ & ~ T I ~ ~ - ~ ~ T ~ & M ~ I S ~ @ ~ ~  
~ d W $ m ~ f ~ ~ d ~ ~ & ~ r ~ m & ~ n m n M ~ m ~ r n s m ~  
%*dFpTm*eitft-ehftrnrn*t 

i ~ ~ & S t ~ T m v R I $ s f t s ~ ~ & ~ M ~ 1 3 ~ 3 i l * . 3 ~ ; 5 9 m ; l i f . ~  
~ ~ ~ ~ & & ~ i n n r n ~ m m ~ ~ 1 ~ ~ ~ a a b w 6 ~ ~ 0 a m ~ a a ~ l  

EDTA TWl $ %lV & =Mi = 0.01 M = '01 n101 dm-' 

- 

EDTA X $37 G T 4 V  (MJ = 372.3 ?IR * - I  



d m  
I. M ~ q ~ $ ~ $ ~ ~ m & m B @ ~ m m 3 1 9 R m m m * ~ 3 v d m 3  

~ ; ~ ~ e % m g n d h * m i f t m m ~ X l  
2. d m d ; ~ m ~ - i f t m * 2 ~ o ~ m 3 J h ( ~ 4 ~ ~ $ ~ ~ 3 m ~ 1 ~ 3 0  

ftm d; m CMRT 8 I T3 * Z5l3iTifi l%F@!7% W Ti. 42(~hatmanfilter~a~erfio.42)* FiWiT * W 250 

~ 4 ~ m d ; ~ m q J h ( ~ ~ h ~ ( d e i o n i s e d ) m ~ ~ * h ~ ~ $ l  
~ ~ ~ h @ % Z T $ I ~ ~ m ~ m m d W r z f t $ m ~ ~ ~ ~ m $ m 4 ~ m d  
8 I 

3. 2 9 m 8 ~ f w z ~ ~ ~ m 3 i l 6 0 m F 2 5 0 m * ? ~ ~ $ & l ~ ~  
~ m 2 m ~ % , [ @ g - J m ~ ~ ) - ~ m r n 0 . 5 m  - & d ] J h ( ~ h ( ~ & t f ~ % a * 5 $  
3lT % v 3FRlT q hWT m (wine red) TJf 3il '$IT I 

4. M r r d h d ; m ~ T E D T A m ~ & * 3 $ 1 ~ m ~ & ~ S t m m 1 $ ~ 1  
5 .  ?mmqm~mm~~~~$mdiM$mvdm.~~rm;rJ;t,*@*$m 
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