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APPENDIX G 

COMPARISON OF SURFACE AND BOTTOM SAMPLES 



- -

*wv 100 =ii un iu mill i i i 1 1 1 mini i miit dlllM 1 Illllll i i i 1 1 1 hum i wilt 
E HOMOLOS 3 X 0 - E HOMOLOG 4 

I x SURFACESAMPL I x SURFACESAMPL = • j! '••' \ 
en - o BOTTOM ! AMPLE en - 0 BOTTOM ! AMPLE ! «° 
c c"/ o°

10
= 

X =10 
E ~ X 

o 
- 0 ­

x < 
< -

0 - < e 
cc 0 cc 

1
_ _ 

B# LU UJ i =U I t« 
'i x 

-
o 

u CJ I 9 

0 
0.1 mm iniiiiu 1 1 1 1 1 1 mini i nun O.i mm i t ntiii 1 1 1 1 1 1 Illllll 1 Bill! 

0.1 1 10 20 BO BO BO 89 99.9 0.1 1 10 20 BO BO 90 99 99.9 

PROBABILITY PROBABILITY 

10 • ww 
nun ii iniiii 1 1 1 1 1 1 limn i BIIIC HUM 1 Illllll i i i 1 1 1 HIIIII 1 Blllh 

E HOMOLOS 5 ^ HOMOL06 6 8 : 
1 X SURFACE SAMPL •S X  X ~ - X SURFACE SAMPL •s 

0 _ 
Ol - 0 BOTTOM ! AMPLE 

X 0 _ O) _ 0 BOTTOM S AMPLE »* 
C c _

10 ,0 — 0° x
" wO o 

< _ 0 E 0 

cc X  * — cc ^ 

e1 
-u in - 0 

u u 
Qo o 

u u 
°8/ 

0.1 Jim iimini I 1 1 i I i MIDI ii mm 0.1 mm i IUIIM 1 1 1 Illllll 1 111111 

0 1  1 10 20 BO BO 80 B9 BB.9 0.1 1 ° 10 20 BO BO BO BB 99.9 

PROBABILITY PROBABILITY 

3IIIB 1 Illllffl I 1 1 1 1 1 HIIIII 1 •IMC 

E TOTAL PCB 

I x SURFACE SAMPL •s 
X * ~ 

O) - 0 BOTTOM ! AMPLE ic > 

100 
Xo°° " 

- X -

10
_

,D 
— 

UJ *u 0 
-o 

1 HIM 1101111 1 1 1 1 1 1 nun ii BUM 
0.1 1 10 20 BO BO BO 89 BB.B 

PROBABILITY


G-l




10 giiDi imini! 1 1 1 I I I nun ii i BUI IE 
E CADMIUM 

1—1 
4 ~ x SURFACE SAMPL :s x — 

^^̂s. * 
O) 1 o BOTTOM iAMPLE i 

xx o ° 1 

z o.i| 1o X 
,x#»*J 

J8^ 

cr o.oi £ XX ° 

= o°° 
Ul 

- 0  0 
z o.ooi so 
o 

0.0001 JIIP i ilium 1 I I 1 1 1 inn ii i nun 
0 1  1 10 20 50 BO 90 99 99 .9 

PROBABILITY 

100
 3 nun i iiiiiiii ( f i 1 1 1 IIIIIIII 1 Hill IE 
E COPPER x E 
_ X SURFACE SAMPL •S _ 

O) 10 = 0 BOTTOM ! AMPLE i 
3


0$**°° [ 

XE 

J# 
.^ 

UJ
u 0.1 = X 0 5 

o

u " 0

0 

HUM i ilium 1 I 1 1 1 1 HIM ii i mi ii 0.01


0.1 1 10 20 SO 80 90 99 99.9


PROBABILITY


too 
HIM 1 IIIIIIII 1 1 1 \\ r IIIIIIII 1 DUMB 

= » LEAD 9 ~ 
X ~ 

x SURFACE SAMPL •s 
xo i 

0 o BOTTOM ! AMPLE i x — 
3 
— 1 jAo° •tfb°°|
Z 
0 

£ °-i 
jfs 

£ 0.01 f& 

Ul x * 
•u 

o o.ooi 0 0 
u 

0.0001 Mill 1 IIIIIIII 1 1 1 i i j NIMH 1 HIM if 

0.1 1 10 20 50 60 90 99 99.9


PROBABILITY


6-2




APPENDIX H 

PROBABILITY PLOTS OF WATER COLUMN CONCENTRATIONS 
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"î

 

m
 

o
 

B
3d-S

 
B

3d 
a. 
aLU>

 
an 1 1 i 

HIM 111 i 
HIII 11 1 i 

o
 

18 
enin 
w

 
8
 

£
 

a
 

^
 

S 
M

 
M

 
a

LU
 

8 
en 

ID
 

M
 

O
 

cr 
u

u
 

cr 
LU 

nni i i 
m

ini i i 
m

ini i i 

LU
 

DC
 

w
in
 i i 

m
ini i i 

until i i 
8
 

J
ill I 

I 
H

ill 11 I 
I 

H
IM

 1 1 I 
I 

^
 

8
8 

P 
"*

8
 

^
8

 
L
. 

W
4 

£
 

E
 

^
 

«
rL

 
"«

 
s 

L
 

•< 
P
 

-v. 
e

 
^
 

«
4
 

Ig
 

«
rl 

K
in
 i i 

m
il ii i i 

m
ini ii 

M
 

m
 n i i 

nin 11 1 i 
HUH i J

: 
B

O
d-E

 
B

O
d-9 

H
-10

 



ju 1 1 i 
r 

nn11 1 i 
r 

s g 
>. 

£ 
tj 

«
 

H
g

 
m

 
ffl 

8 
cc 

Sr 
0
 

cu 
= i" 

in
 i i i 

i 
in

n
 1 1 i 

i 
n

r 

m
 

u
 

H
/B

uj 
BOd 1V

101 
Q

. 

o
 

LU 
J

ill I 
I 

•n
il I

I
I

H
i

m
 i I 

I 
­

O
 

en 
ni 

en 

ru 
I 

E
 

LU 
en 

1 I
w

 
8 

I 
o

 
cr 

a 
o. 

o
 

u
 

<u 
I 

cr 
U

J 
m

il i i 
m

ini i t 
m

ini i i 

LU
 

cr 
J

ill I 
I 

H
ill 11 I 

I 
H

ill 11 I 
I 

S
 

S
 

ni 
8 

x
 

8
 
t
 

_
 

»
H

 
8 

m
 

8 
g

cu 
o­

ni 

1111 1 i 
m

ini i i 
m

ini i i 

8D
d-E

 
H

/B
U

J 
8
0
d

-9
 

° 

H
-ll 



m
 i i i 

uin i
i i i 

m
ini i 

N
 1 1 

1 
in

n
 i i i 

I 
I]8

 

S
 

8
 

£
 

S 
£

 
_
 

m
 

S 
g
 

S
\
 

&
 |
 

8 
°
 

i O
 

Q
_
 

s 
£ 

il 1 1 i 
ntiiM

 i i 
m

ini i i 
IM

 1 1 
1 

1
 

<H
 

H
ill M

i
 l 

e
 

w
to

 

mC
J

pi/flu) 
B

O
d-S 

nvioi 
Q. 
oLLl
>

 
IM i i 

uiiui i i 
m

ini i 

oen 
en 
Maz2: 
_joC

J 

CHUISE 3


\



8
 

>
; 

8
*
r~

 
M

i 

tr 
u
 

m
 i i 

m
ini i i 

m
ini 

<
 

S
«
 

B
O

d-fr 

<t 
LU

 
cr

U
llll 1 

1 
B

U
I II 

1 
1 

H
ill II 

1 
1 

-
un 1 1 i 

HUH 1 1 i 
m

ini i i ^
g

j 
<

 
i
 •
 

_
. 

a
 

i
 

c 1
 

8
 

x
 

H
­

L 
•« 

8 
£
 

4
 

8
M

 
ri 

E 
1
 

: o8 
g 

S 
S

 
r
 

ffl 
r
 

'a
, 

p 
<*> -

8 
§
 

W
 
»

 
! 

P
§ 

n
 

m
m

 i i 
m

ini i i 
m

ini i i  =
 

m
ini i i 

m
ini 

B
O

d
-E

 
B

3d-9
 

H
-1

2
 



DISSOLVED CADMIUM CONC. - AREA 1


g MUM iiiiuiii l l l 1 1 1 mm ii i IIIIIIE 
* \f 3 mini l 1 IIIIIB i i i l l i mm ii i IIIIIIE 

— = CRUISE 1 E CRUISE 2 
_

^? 1 s 1== 
en o :

^ 
00 IOOOK 

xxP°c 

= 0, _ o° 
ID
X° i—i - c HH 
z:
 -

< 0.01 = 
o 

0.01 : • u
u = • 

0.001 IIIMH i IIIIIMI 1 I 1 1 1 1 mni u i mini 0.001 mm 1 1 limn i i i 1 1 1 mm u i innu 
0.1 1 1020 50 6090 99 99.9 0.1 1 1020 50 6090 99 99.9


PROBABILITY PROBABILITY


3II1W 1 Ililllli 1 1 1 mum i HIKE 3 lira i u Him 1 1 1 mni ii IIIIIIE 

i CRUISE 3 ~- CRUISE 4 

rt 1= ^^ j = ss = 

D) 0) . = 3 - o  o : 
§ °'1= 0 

jrfOOt 0°** s s °'1s 0 0 S 

(H :  O o - t-l = 0 ° = 

< 0.01 < 0.01=Eu u 

0.001 mm i IIIIIMI 1 1 1 1 1 1 inn u i mini 0.001 nun i iiiinn i i i 1 1 1 mm ii i mini 
0 1  1 1020 50 BO 90 99 99.9 0 1  1 1020 50 6090 99 99 .9 

PROBABILITY PROBABILITY


H-13




DISSOLVED CADMIUM CONC. - AREA 2


10

3 HUH I lliiiin M  M 1 1 1 Illlll ii 1 Hill IE 3 HUH 1  I I Illlll I I I 1 1 1 m i l l i inn IE 
I CRUISE 1 : CRUISE 2 
PV 1 

75 1 1s1 1 ~ I 
D) = D) 

ZJ
 -
}0 0 g 0.1 01 , 0 ° ~ 

flrfOOi °'1 

z> IDOO*3 pooo

* 1—I 
gGCP>J 

I—I 
2: I ( 

D

< 0.01 0.01 = 
CJ = • CJ 

m

0.001 in™ i !!ini|i J 1 1 1 1 1 111111 ii i inn ii 0.001 IM'UI 1  I I Illlll 1 1 1 1 1 1 111111  i i i HIM  i i 

0 1  1 1020 50 6090 99 99 .9 0 1  1 1020 50 6090 99 99.9 

m PROBABILITY PROBABILITY


A


10 10
. 311111 1 II Illlll l l l i i i 111111 ii i inn IE 3 HUH I II Illlll i i i i i i mum i mil IE 

: CRUISE 3 - : CRUISE 4 

rt 1 E ^ l=s = 
D) IT 5 O) = 
3 " 0 ~ 

J .fti DODO0 I S 0-1 I = 2 °-J ~ 
0l—l ; i 0<*& = »—i 

021 0 
< 0.01 < 0.01 = s = 
CJ 1 • CJ 

0.001 mm iiimin \ i i 1 1 1 111111 ii i HIM ii 0.001 nun i iiinifl i i i 1 1 1 mm ii i mini 
0.1 1 1020 50 BO 90 99 99.9 0.1 1 1020 50 6090 99 99.9


PROBABILITY PROBABILITY


H-14




- -

DISSOLVED CADMIUM CONC. - AREA 3


3111111 i mum 1 1 1 1 1 1 nun ii i urn IE 3 Illllll I Illlllll i i i i i i Illlllll 1 Iliil IE 

: CRUIS E 1 i CRUIS E 2 — 

1\ = 
^ 1= = 

D) en - — 

*•*•' — 
0.1 = 0 0 

0 _ 
S = c 

0 
= 

0 O O  1 

0 
) 2 - o D o o  ° 00° _ 

O 
< 
O 

0.01 i E <
0 

 0.01 
5 

— 

0.001 II Mill J 1J]|11|) 1 1 1 1 I 1 nun ii i mini 0.001 iiiimi i iiiiiin i i i 1 1 1 11111111 1 inn ii 
0 1  1 1020 50 BO 90 99 99.9 0.1 1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY 

3 mill I I l l l l l l l I 1 1 i i i I l l l l l l l 1 Illll IE 
10 

3 HIM 1 Illlllll I i I 1 1 1 Illlllll 1 Illll IE 

: CRUISE 3 : CRUISE 4 ­

1= 1E 

= = 
O) O)


... = o c 0 
1 

0.1 
Oo 

= 0 

^ a

0.01 § • = 0.01 S 0 = 

CJ


0.001 l imn i i i i imi i i i 1 1 1 I l l l l l l l 1 I l l l l l l 0.001 iiiiin iimini 1 1 1 1 1 1 nun ii i mini 
0 1  1 1020 50 6090 99 99 .9 0.1 1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY


H-15




1 

DISSOLVED CADMIUM CONC. - AREA 4


10 
3 nun i IIIIIHI i i i i i i Illlllll 1 IIIIIIE 

10, 3 nun i mum i i i i i i Hill II 1 IIIIIIE 

= CRUISE 1 — : CRUISE 2 

= s 
~ • = O) D) 

0.1 - 0.1 — 
Z) ,0° I 
I—I - -

000° 
2: 0° PDOO1 

o 
0.01 ,rfP°C 

E < 0.01 
01 

E 0 E o o 
I 0 

0 0 
.001 iimn i IIIIIHI i i i i ii 1111111 1 Illllll 0.001 mm i ii nun i i i 1 1 1 Illllll 1 Illllll 

0.1 1 1020 50 BO 90 99 99.9 0.1 1 1020 50 BO 90 99 99.9 

PROBABILITY PROBABILITY


3 nun i iiiiiiii i i i i i i mum i IIIIIIE 10 311111 1 Illlllll 1 1 i i i i Illllll 1 IIIIIIE 

~­ CRUIS E 3 : CRUIS E 4 

^ 1= = ^^ 4 5 = 

0) z z CD 
- = 

~ - • I 

1—1 

E 

I 01 fp°°l 
ooo o |00 | 

HH 
21 

ss 

0 

0 ° 
£ 

< 0.01 
u 

o o 
B < 0.01 

u S 
0 

E 

0.001 iimn i IIIIIHI t i i 1 1 1 Illllll 1 Illllll 0.001 IIHIU n Illllll i i i 1 1 1 Illllll 1 Illllll 
0.1 1 1020 50 6090 99 99.9 0 1  1 1020 SO 8090 99 99 .9 

PROBABILITY PROBABILITY


H-16




DISSOLVED COPPER CONC. - AREA 1


3 1 111111 i mum i i i I I I mill ii i inn IE 3 nun i mum i i i Illlll II 1 inn IE 
• E: CRUISE 1 : CRUISE 2 

10 = i 10 _ _ 

ED)  - O) oootf O o  °
D 

XCCDO o&f* oo
0 0° MOD01 

1 = 1 = cr £T 1 °C 
LU LU 

D. D. 
0. D. 
O 0.1 O 0.1 =CJ 

0.01 miin i u nun I I 1 1 1 1 mm ii i nun 0.01 jjiin jjjuuii i i t 1 1 1 linn ii i inn ii 
o.i i 1020 so BO go gg gg.g 0 1  1 10 so so BO 90 gg gg.9 

PROBABILITY PROBABILITY 

3 mil i ii mm i i i i i i mni u i mil IE 
100 

3 Illlll 1 I  I Illlll i i i i i i Illlll II 1 Hill IE 
• : CRUISE 3 = CRUISE A ­

10 10 s s = | 

en 2 
Ooca oo o E D)

DD "••0 00 
11 0 0 0 0 §OC = i cr 

UJ UJ 
Q. OL 
a a. 

O 0.1 o 0.1 B i uO E I 

0.01 ii ma i ilium i i i i i i inn u i mini 0.01 1 111111 i  in inn i i i 1 1 1 mni  i i i mil n 
o.i i 1020 so BO go gg 99.9 o.i i 1020 so BO go gg gg.g 

PROBABILITY PROBABILITY 

H-17 



DISSOLVED COPPER CONC. - AREA 2


3111111 1 I l l l l l l l 1 1 1 1 1 I I l l l l l l l 1 I I I I I IE 3 Mill 1 1111111 1 1 1 nun M i I I I I I IE 

E CRUISE 1 E CRUIS E 2 
10 = 10 = ™= 

D)
 -
)0 0 - D 0 I 

1 tffO<" 0 

cc 
i E ( ocP10 0P° 

= CC E 0  0 10"*̂  
LU LU 5
Q_ D.

D. D.

O 0.1 O 0.1 §O
U = • 

0.01 HIP 1 I l l l l l l l 1 1 1 1 1 1 1111111 1 Dill II 0.01 HIP 1I l l l l l l l i t i 1 1 1 K I I I M I i m i n i 
0 1  1 1020 50 6090 99 99 .9 0 1  1 1020 SO 8090 99 99.9 

PROBABILITY PROBABILITY


giiiin i I I I H I I I i i i i i i Hill I I 1 H U M E 
100 

3 Hill 1 Illlllll i i i MINI II 1 Hill IE 

E CRUIS E 3 - E CRUISE 4 

10| 5 10 £ 

O) O)
jjpoo D 

1 lOOCtf* £ 1 0 E01 ° CC j
LU 

O. CL 
D. CL 
O 0.1 = E U 

O 0.1 B =O 

0.01 "iiiiM i i i in i i i i i i 1 1 1 11111111 1 mn  i i 0,01 nun i t iinin i i i 1 1 1 muni i mini 
0.1 1 1020 50 6090 99 99.9 0.1 1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY


H-18 



DISSOLVED COPPER CONC. - AREA 3


311110 i  i i mm 1 1 1 i i i nun u i HIII IE 3 NIB i  i i nun I I I 1 1 1 ilium i nun £ 

: CRUISE 1 : CRUISE 2 
10 = sis 10| | 

O) -_ D) 
0 I 3 

1= 1
1cr o CC o o o  f 0 = 

LLJ LU I 0 o o o  c 
o. 0° a 
a a. 

o 0.1 8 u 

0.01 jjiui i niiim i i i i i i min  i i i mm 0.01 JIUII i  i i nun 1 1 1 1 1 1 inn  i i i inn u 
0 1  1 1020 50 BO 90 99 99.9 0 1  1 10 SO 50 BO 90 99 99.9 

PROBABILITY PROBABILITY 

3 ni« i  i i H I I U 1 1 1 1 1 i Hi l l  I I 1 Will  IE 
100 

3 IIIH i iimill 1 1 1 i i i nun u i inn IE 

: CRUISE 3 : CRUISE 4 ­

10 = 10 £ |5 
en O)

D 
1 o o o c 0 | 1S = 

CE E DC E 0 0
LU 0°'° LU 
a Q_ 
a. a. 
o 0.1 o 0.1 = u = E u E 

2 • 

0.01 I I 101 1 IIJllll! 1 1 1 i i i M I I I I I i niiii 0.01 limn i IIIMIH i i i i i i mm n i mil u 
0 1  1 10 SO 50 6090 99 99 .9 0.1 1 10 SO 50 6090 99 99.9 

PROBABILITY PROBABILITY


H-19




DISSOLVED COPPER CONC. - AREA 4


3 MUM i ilium 1 1 1 i i i IIIIIIII 1 Hill IE 3 nun i i i i i i i i i 1 1 i 1 1 1 I l l l l l i  i 1 111:1 IE 

: CRUISE 1 = CRUISE 2 

10 10 = E 

en D) 
0 

1 10 0 ° Scc | oo* CC 
00°° 1 

UJ LU rpOOt 
CL D. 
D. D­
O 0.1 0 O 0.1 0 ° 
CJ E CJ 

0 01 HIM 1 IIIIIIII i i i 1 1 1 giiiiu i mini 0.01 lllim 1 I I I I I I I I 1 1 1 1 1 1 mm  i i i I I N I I I 
0.1 1 1020 50 6090 99 99.9 0 1  1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY 

3 mm i i l i u m 1 1 1 i i i I l l l l l l 1 Bill IE 
100 

3 nun i ilium 1 1 1 i i i IIIIIIII 1 Hill IE 

: CRUISE 3 : CRUISE 4 ­

10 a 10 = = 
5 

en en 
D ­

i 
*oo< oooo 100

0 
£ 1 a 

CC 
UJ 
a I 0 a = 0 ° 0 ° = 

a a 
o 0.1 uo 0.1 C = 

0.01 Illllll 1 I I I I I I I I i i i I 1 1 1111111 1 Hill II 0..01 Illllll 1 |||l|ll] i i | i i i IIIIIIII 1 Illllll 

0 1  1 1020 50 6090 99 99 .9 0.1 1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY


H-20




DISSOLVED LEAD CONC. - AREA 1


10

31 INN 1 IIIIIIII 1 1 1 1111111 1 HUME 3 nun i iiiiiiii 1 1 1 IHIIIII i inn IE 

: CRUISE 1 ^ CRUISE 2 

1= 1_ 0 _ 

erf000 ' | 
rt-OO 1—1 0° 1

0 
CD 0) 

 o.i 
ooocP /0c ."* 

3 o < 3 o.i 
E 0 i 

D o r 0 

LU LU - 0 
-J 0.01 -1 0.01 E | • 

0.001 nun i IHIIIII 1 1 1 1 1 1 mini i nun 0.001 nun i ilium 1 1 1 1 1 J imiiii i mini 
0.1 1 1020 50 6090 99 99.9 0 1  1 1020 50 8090 99 99.9 

PROBABILITY PROBABILITY


10 
3 HIM 1 IIIIIIII 1 1 1 IIUIII 1 Mil IE 3 HUH i ilium 1 1 1 i i i IIIIIIII 1 Kill IE 

: CRUISE 3 : CRUISE A 

1 1 =E o i = 
r-1 r—l 

! V. OOQOt o°
en * D) 

3 o.i rf." 
£ 3 o.i 0 ;0 

0
D = ™

0 - ° • 
LU LU - -
—1 0.01I = -1 0.01 E 

0.001 iiim i IHIIIII 1 1 1 1 1 1 mm ii i •mi 0.001 i|im in mm i i i 1 1 1 mm n i inn n 
0.1 1 1020 50 6090 99 99.9 0 1  1 1020 50 BO 90 99 99.9 

PROBABILITY PROBABILITY


H-21




DISSOLVED LEAD CONC. - AREA 2


10 
3 mill l n mill 1 1 1 1 1 1 Illlll II 1 Hill IE 

10 3 inn i ii nun I 1 I i i i Umm i inn IE 

= CRUIS E 1 r CRUIS E 2 

1= 0 ° | 
1I i 

D) 

3 0.  5 i 
rrfC 

0°̂  

pfpo ) 5 

= 

0) 

3 o.i 
-

i .00° ' 
1 

0 ­

Q E 0 5 0 5 Oo 5 

LU UJ ^ 

—1 0.01 —1 0.01 0 a 

0.001 IIIIIM 1 Mllllll 1 1 t 1 1 1 Bill Ml 1 Illlll 1 0.001 Him i mum t i i 1 1 ] inn ii i HIIMI 
0.1 1 1020 50 6090 99 99.9 0 1  1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY


10 
3 HIM I  I I mill i l l i i i mm n i NII IE 

10 31 mi i u mm i l i i i t HIIMI 1 IlllllE 

i CRUISE 3 : CRUISE 4 ­

1= E 1 S 
1—1 

0) 
, 0  0 = 0) 

3 o.i
- X 

i0 1looorf* 0 
o o 0

^ 
UJ I ° UJ 
—1 0.01 0.01 Bg = 

0.001 n inn 1 1 HIIMI i i i i i i mum i mini 0.001 nun i n nun i i i 1 1 J inn n i •HIM 
0.1 1 1020 50 6090 99 99.9 0.1 1 1020 50 6090 99 99.9


PROBABILITY PROBABILITY


H-22




--

DISSOLVED LEAD CONC. - AREA 3


3111111 I I l l l l l l  l 1 1 1 1 1 1 inni  i i i mil IE 3 HUH i u mm Illlllll 1 HllliE 

 CRUIS E 1 = CRUIS E 2 

i—i 
1= 

0 0 | 
1| | 

D) 
3 o.i i 

o o 

0 
1 

E 

CT 
3 o.i 

- 0 

= 
D 

UJ 
-1 0.01 

- 0 

= 

D 

UJ 
-i 0.01 _ 0 

oo o 
0 

0°°' 

0.001 iiiiii i i i i n i i f 1 1 1 1 1 1 I l l l l l l l 1 I I M I I I 0.001 nun i iiiiiin 1 1 1 1 1 1 Illlllll 1 Mill II 
0 1  1 10 20 50 60 90 99 99 .9 0 1  1 1020 50 BO 90 99 99.9 

PROBABILITY PROBABILITY


10

3 mil I Illlllll 1 1 1 I 1 1 1 Illlllll 1 HllliE 3 HUH 1 1 I I M I I I I 1 1 . .  . nun  i i i mil IE 

E CRUISE 3 : CRUISE 4 
~ 

1= 0 § 
1| | 

i—i 0 

O) ,0° D) 

3 o.i = 00° 0.1 = s
0 

o E o — - 0 —UJ ID 
-J 0.01| s 0.01 E = 

0.001 |IIUH 1 Illlllll 1 1 1 1 1 1 Illlllll 1 IIMIII 0.001 I I U U I J U I I U i i i I 1 1 I I M I I I i min i 

0 1  1 1020 50 BO 90 99 99.9 0 1  1 1020 SO 8090 99 99 .9 

PROBABILITY PROBABILITY


H-23




DISSOLVED LEAD CONC. - AREA A


311111 1 I l l l l l l l i i i i i i mm  i i i Hi i i iE 3IIIUI i iiniin I 1 1 i i i Illlllll 1 Hill IE 

: CRUISE 1 E CRUISE 2 

l 1 
= • ii—i = , 0 ° | I—1 

D) 0°° D) 

3 o.i 0 3 o.i; 
0 I

£oooo 
o z r o 

— 00°^ 
UJ ( 0°

/ 
UJ 0 

—1 0.01 = 0 —' 0.01 E 0= 
= 0 = 

0.001 nun i i n i i i  n 1 1 i m u n i i m i n i 0.001 Him iijiiim i i i 1 1 I 11111111 1 mini 
0.1 1 1020 50 8090 99 99.9 0 1  1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY


10, 10 g iim i iiniin I I  I i i i mini i mi IE 3 mm i i i n i i n 1 1 l i i i inn n i KIII IE 

E CRUISE  3 : CRUISE 4 
-
= 1= s 

-Qi )00 - D) ­
QQ O 3 o.i s 3 o.i 5 

O #*« o ~ 
o 0 ° = 

< 
LU UJ 

0.01 = E —1 0.01 = 

0.001 nun i iiniin \ \ i 1 1 i tun ni •mi 0.001 jinn i n mm 1 1 1 mum i inn n 
0.1 1 1020 50 80 BO 89 99.9 0 1  1 102*0 50 6090 99 99 .9 

PROBABILITY PROBABILITY 

H-24




APPENDIX I 

PROBABILITY PLOTS OF BULK SEDIMENT CONCENTRATIONS 



-_ 
-_ 

C/3 

CC 

m
il i m

ini i nun i i 
uiui 1 1 

ttUIII 
1 

m
m

 i i m
ini i

m
ini i —

8 
g
 

i
01 

L
 

o> 

1

g 

o
S

 
[:

•
 

ig 
- i



0
 

o
 

_
-

— 
>­M

 

 
S,
 

:
S




I
S 

~

0%

 
~ 

°8
 

ffi 
o

 
°
 

O
I
 

o
m

 
o

 
o

o
O

L 

^
 

nn1 1 
m

ini i m
ini i H

IIIII 
nin i m

ini i m
ini i 

m
ini i 

_
l 

S
8

 
S

 
I
 
I

 
5

 

8
3
d
-9

 
IV

iO
l 

i
 

PROBABILITY PROBABILITY 

i
 

o
 

LU
 

um
 i inn 11 1 

m
ini i W

IIHI 
QLU

 

i 
•
 

i
S

 
OLU

 
o

 
S

 
M

 
-

°°
0  

-
S 

•• 
^
 

:
 

o
S1
o«rt 

1
 

O
 

n
in

i 
m

ini i m
ini i m

ini i"I*
1
 

om
 

g
 

2
 

^
o

 
cc 

g
 

<o
 

UN 1 1 
m

ini i m
ini i H

IIIIII i_
jg

 
uni i 

uiiii11 
m

ini i 
m

ini 
LU

 
CC 

II 5

8 I

 
oo

o
 

s 
i

-e-
S

 
o-

0 i 

nin i m
ini i m

ini i m
ini f 

n
in
 i 

m
in

i i m
in

i I 
m

in
t 

§
 

8
 

S
 

g
 

O
 

*
*
 

t|B
/B

n
 

B
3
d

-9
 

1
-1

 

1

o
i

Q
. 



U
lll 1 

Illllll i 
1111111 i 

m
iiui i-

UJII 1 1 
HUM

 1 1 
Illllll 1 

Illllll l
_

 
O

)

i 
C

l

i
 

i 
• § 

1 
•

i
 g 

£ 
i •

«
O

go
 

g
 

X
-

>-
n
 o
 

o
m

 
M

 

M
:
 

V
 

:
 

O
S
 

§
 

- -
s 

8 
m

 
°8 

: 
0
 

_ 
o
 

-s
O

 
C

D
 

w
 

o
a
 

=
 

o
 

E
 

1
 

o
 

i
^
 

C
J
 

D
. 

m
il i 

inn
 11 1 

m
n 11 1 

m
um

 i 
m

il t 
m

ini i lim
n
 i m

ini r
 

ID
 

o
 

o
 

o
§ 

s
CD

 
"S

B
/E

n
 
g
3
d
-S

 

LLJ 

uiu i iiiiin
 i m

ini i 
M

IIUI i_
j 

a
1

LU 
CO 

a
 

g 
> 

LU 
g 

u 
ISI 

• 
m

 
o

 
-J S

o
 

d
 

o
 

o
 

nin i m
ini i m

ill 1 1 
itm

m
 i~

l 
m

§
 

DC<c 
u

 

O
J 

U
ll l I 

Illllll I 
Illllll I 

Illllll I l-jg
j 

uui i 
nun i i m

ini i nuni 
LU 

Is
 

CE 

g 
>. 

o
 

g 
£

0
_

 

8
 

g
 

o
 

Jii 
•fe 

8
 
i
 

2
 

0­

m
il i m

ini i m
ini i m

ini 
m

il i 
lim

n
 i HIM

 11 i m
ini i 

§
 

g
 

S
 

§
 

g
 

S
 

T
)B

/B
n
 
B

D
d-E

 
T

)6
/6

rT
e

3
d

-9
 

1-2 



01
 

jam
 1 1 i 

IIINI 1 1 i 
H

ill II 
1 

1 
_

0
, 

um
i i i 

nniii i i 
nun 1 1 

01 
01 
01 

OJ 

i

~

 

o
 

g 
>­

g 
£

o
0

PROBABILITY 

s 1

I
 

0
 

I
 oin

 
o

 

~
o

o
 

~ 8

oo

 
8 

I 
2 

Q­

8
 

>• 
MMC

D
 

i 
UQ

. 

m
i 1 1 i 

m
in

i i i 
iiiin

i i i 
m

il i 
inn 11 1 i 

H
IIII 1 1 

O
 

•» 
«« o

 
ZD

 
§

«M
 

• 

C
D

 
O

B
/B

n S
3d-S

 
0

6
/B

n 
83d

 
1V

101
 

LU
 

U
lll I 

I 
H

UM
 I I 

I 
IUII 1 1 I 

QLU
 

C
fl 

O
 

§
 

LU
 

o 
t-H

 
_
J
 

N
o

 
8
 

»o
 

8
 

g
 

DC 
O

 
D

. 

O
 

m
m

 i i 
inn 11 1 i 

m
ini i 

O
O

 
mDC 

3B
/B

n 
•< 
C

J 

m
 

m
il i i 

HIII111 i 
m

ini i 
in 11 i 

m
nrn i 

o
 

C
D

 
Om

 

LU 
Is 

DC 

8
 

x
 

o
 

8
 

tn
 

1
i-


o
 

g 
S 

o
—

e—
 

~I

00

 

0
o

 

iCa
 

°
 

I
 -
o

 

n
il I 

i 
m

in
i i i 

inn
 1 1 1 

hnin i i 
m

ini i t 
nun 1 1 i ~

ir 
O
 

O
 

"
 

"
 O

 

O
B

/6n 
B

O
d-E

 
0

6
/6

n
 

1
-3

 



0) 
O

) 
III I I 

I 
H

U
 M

 I I 
HI M 1 1 I 

I 
-
jg

 
U

J
III 1

i 
n

u
n

 1 1 i 
HUH 1 1 

i 
_

01 
g

g
 

L
_ 
=

i
 

>-
E

 
o
 

i
g

>-L
^

 

^
l-l 

~
 

g
M

 
_)

o
 

~
_
l 

M
M

 
™

0
m

 
S

m
 

CD 
^0

g
~: 

\
 

:
s 

m
 

C
D

 
0

 
o. 

5
0
 

s
 o

 
o. 

0
4

 

C
J
 

0
 

~
 

D
.

1
 

, 
V

I 
I

i
 

1 1 i 
inn 1 1 1 i 

m
ini i i 

T
T

IIII 1 
1 

H
U

M
 1 I 

1 
MM M

l 
1 

1 ~
«4

 

e
§ 

o
 

B
O

d-S 
06/6n 83d 1V

101
 

U
J 

UNI i i 
inn 11 1 i 

m
ini i i _jgj 

a
 

U
J 

cn 
Q

 
>­

LU
 

M
 

_
J
 

N
 

l-l
 

s
3 

cr 
°ri 

o
 

o
 

fin 1 1 i 
m

ini i i 
inn 11 1 i 

m
 

cr
3

6
/6

0
 

<
 

o
 

•<T 
O

) 
m

m
 im

i n
 i r i

 
01 

U
J 

cr 

i 8 
t

«
g 

8 
• 

3
 

O
 

nni i i 
nun 11 i 

m
ini i i ^»* 

in
i i i 

m
ini i i 

BUM 1 1 i 
g
 

2
 

"
 

*!«> 
s 

38/B
n B

3d-E
 

06/6n B
O

d-9 

1-4
 



CARBON NORMALIZED BULK SEDIMENT - CADMIUM
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CARBON NORMALIZED BULK SEDIMENT - COPPER
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CARBON NORMALIZED BULK SEDIMENT - LEAD 
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APPENDIX J 

DISSOLVED AND PARTICULATE WATER COLUMN DATA 
AND SEDIMENT DATA 
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DISSOLVED C O N C E N T R A T I O  N 
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P A R T I C U L A T  E CONCENTRATIO N 
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B U L  K S E D I M E N  T
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BULK S E D I M E N T
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DISSOLVED C O N C E N T R A T I O  N 

«fl0nnnTot«l «8§ (Su« hOMlogs 3 - 6  ) 4ft0nnr>Tot8l PCBt (So. hOMlogs 2 - 9 ) 
BUM 1 Il l l l l l 1 1 1 1 1 1 •Hill 1 Bill im l limn T i r 1 1 1 •Hill 1 BI11B 

F A R E  A 1 A R E  A 1 §j 

^ 10000 L 10000 J 

1 
0> 1000 L

i 
13 1000 3

13
 • 

£ 3231 1 
CJ 100 X 100 Xz 021331! 321 J3* o 
° 10 10 2| X 
m 2 1o : 2 
0. l i Ji 9 

N - 110 N • 86 I 
0 1 ~iin» j l imn 1 1 1 I 1 I • I I M I I BIII 0.1 IIIB 1 Illllll 1 1 1 ] 1 J •mil i Hiin 

0.1 1 1020 50 8090 09 99.9 0.1 1 1020 50 8090 99 99.9 
Totil«onooo  «B§ »» ho»ologt 3 - 6  ) «ftOOOOTotel PCBs (Su» hoMlogi 2 - 9 ) 
im i I I I I IH I 1 1 1 1 1 •inn i BUI HOI mum 1 1 1 1 1 1 •mm will 
A R E  A 2 A R E  A 2 

^ 10000 10000 

0) 1000 1000 
£ M 3 • 

jl O 100 100 1311l* 

§ 332 1 

X !0 10 **>* 10 

s 333 iSr 

ex. i 3l 1 3 

N 79 N 68 : 
0.1 IUB 1 Illllll 1 1 1 1 1 1 •inn i mi 0.1 nn i l i u  m 1 1 1 1 1 1 •Hill 1 Blllf 

0.1 1 1020 50 8090 99 99.9 0.1 1 1020 50 8090 99 99.9 

PROBABILITY PROBABILITY 

J-7




DISSOLVE D CONCENTRATIO N 
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P A R T I C U L A T  E CONCENTRATIO N 
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BULK SEDIMENT


J0? Total PCB (Sum homoloos 3-6) ,n7 Total PCB (Sum hooiologs 2 - 9  ) 
um i i nu ra i i i i i i I I 1 I U I  J Bill IB BIIIIB 1 millll i i i n n u i j HUB 
A R E  A 1 21  io' i A R E A 1 

21^ 10'  1  1
CO B E |1 

10" t^ 108 2 i 2 J 

I2  lo41J 10' 111'41 1 &« 1 
r |0 10' *' 3 10* "

IO 10* 3 | 10«
!i
:
 3 

* 

o 3 1 S s 
CD 101 3 10* n 

—j0 1 1 
10 

N . 45 I 10 1 N - 44 S 
10'1 HUB i mum i i i 1 1 1 mum i wiiin 4n*<nniM i n i i i i n \ \ \ 1 1 1 HIM n i Bin in 

0.1 1 1020 50 6090 99 99.9 0.1 1 1020 50 BO 90 99 99.9 

.07 Total PCB (Sum honologa 3-6) 4n7 Total PCB (Sum homo logs 2 - 9  ) 
um i u nun i i i 1 1 1 DUN I I 1 BII I IB IIIIB i i l i u  m i i i 1 1 1 I I I I IH i BIIH; 
A R E  A 2 A R E  A 2 

,— 10* | 10 ^
Q> 

2 2 = 1 10« 
**** 2 11 5 i1 !o> t ^3 A 

£ 

^ 10 I14 1 10 jl4 

I110* 1 3 io1 l 1 o
z 1 j lift* 
o 10

, 
1
11̂  

• '^ u s
m 10' 2 3 io1 

2 
o 4 s 4 
0. 10° 3 10° 

N — 21 B N 21
10'1 inn n until i i i I 1 1 linn n Binn <n-» inn i n Mini i i i 1 1 1 IIIIIH i min

!
i 

0.1 1 1020 50 6090 99 99.9 0.1 1 1020 50 6090 99 99.9 

PROBABILITY PROBABILITY 

J-ll 



B U L  K S E D I M E N  T 

J07 Total PCB (Sum homolOBS 3-6) 4 f t7 Total PCB (Sum honoloos 2 - 9  ) 
HIM 1 1 l l l l l l l 1 1 1 1 1 1 1111111 1 nuiB HIM i n nun i i i 1 1 1 l l l l l l l 1 HIIIB
A R E  A 3 3 A R E  A 3 3 

^> 10* d 10" J 

1 10" 3 
^ 10B 

J lt)4 11 10' 

i - 2 441313* 1 10$ 
2 441313* 1 

0 IO2 1 10* ~j
o a
03 IO1 3 io1 3

a 

O s s 
0. 10' 3 10° J 

N 10 1 N - 10 1 
10-' H I M  I I l l l l l l l 1 1 1 1 1 1 l l l l l l l 1 Bill in 4n-< HIM i mum 1 1 1 1 1 1 i i i i i i i i mil in 

0.1 1 1020 50 8090 99 99.9 0.1 1 1020 50 8090 99 99.9 

..7 Total PCB (Sun honologs 3-6) 4n? Total PCB (Sum homologs 2 - 9  ) 
HIM 1  I I Illlll 1 1 1 1 1 I l l l l l l l 1 W i l l HIM I  I l l l l l l l 1 1 1 1 1 1 l l l l l l l 1 HIIIB
A R E  A 4 • A R E A  4 3 

^ 10* ! y
&> s 

iO 
 ̂ "" i 

5. J°4 10 1 
0 10§ 10 j i
O 10* 41111 i * i lot 

l22141111 iO l2l' i io1 303 10* 34 
30 3 

CL 10« ; 10° 
N • 14 ! N 14 i 

10'' HIM i n nun 1 1 1 A J 1 min i i ninr in-* HIM i mum 1 1 1 1 1 I ni i iu i nnir 
0.1 1 1020 SO BO 90 99 99.9 0.1 1 1020 50 BO 90 99 99.9 

PROBABILITY PROBABILITY 

J-12 



APPENDIX K 

BIOTA PROBABILITY DISTRIBUTIONS 



This appendix presents the probability distributions for each species by size (where applicable) and area. 

Plots are presented for homologs 3, 4, 5, 6, total PCB (the sum of homologs 2 through 9 and 3 through 6), 

cadmium, copper and lead concentrations in lobster, flounder, mussel, clam, green crab, spider crab and 

polychaetes. The data from all three cruises are plotted together with the plotting symbol being the cruise 

number. If no plot is presented for a species in an area, no data were reported for that area. 
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AREA 2, LOBSTER, MEDIUM
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AREA 2, LOBSTER, LARGE
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AREA 3, LOBSTER, SMALL
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AREA 3, LOBSTER, MEDIUM


10000 Homo log 3 
3 1 nun i iiiiini i i i i i i HUM n i IIIIIIE 31 nun i n IIIIH i i i 1 1 1 miii M i IIIIIIE 

D) 

.* \ 
CD 1000 1000 

-
- 2 ­

CJ 
z 100 100 
o 
u 2 E. 

--
tn 3 2 1 

_LU 10 10 _ l1 

—3 = 3 
UJ 2 I 3 —m 

CL 
3 N B -

_ 
N 8

CO 1111111 i iiniiii i i i 3I 1 1 nun n i mini n HIM i n nun 1 1 1 1 1 1 mill M i inn n 

0.1 1 iti 2Yl 50 60 90 99 99.9 0.1 1 1020 50 BO 90 99 99.9 

6 
3 IIHII 1 I l l l l l l ! I 1 1 1 1 1 linn n i I I I I I IE 3 nun i n IIIIH i i i 1 1 1 mm n i IIIIIIE 

O) 
.* 
\ 
O) 1000 1000 E 

2 - - i = 
O 

"• 1 1 ~ 1 2 
z 100 

2 1 100 = 1 — 
™o = = | 2_o 3 

•P. - 3 ­
tn
LU 10 = 3 3 10 i 3 3 |H 

LU 
D. -

N B - : N - B ­LO 
1 Il l l l l l 1 1 I l l l l l l 1 1 1 1 1 1 nun n i min i iinm i n IIIIH 1 1 1 1 1 1 nun n i mini 
0.1 1 1020 50 BO 90 99 99.9 0.1 1 1020 50 8090 99 99.9


.Total PCBs (Sum homologs 3 - 6  ) Total PCBs (Sun homo logs 2-9)
100000

a mm 1 1 iinm i i i I 1 1 1111111 1 1 MIIIIE 

100000 
a IIHII i n IIHII i i i 1 l I mm i t i iimig 

D) 

10000 10000 E SO) i i 

1000 E 2 § 
1000 i i i 

O 
1 J 5 

O ^ 1 2 
CJ 100 3 2 

i 
100 i i I 

s i 
CO 
LU I 3 3 1 3 
l—l 10 B 10 
CJ 
LU 
D. E N 8 I N 5 I
LO limn 1 1 imm 1 I 1 1 1 1 1111111 1 1 mini i nun i n mm I 1 I nun it i mini 

0.1 1 1020 SO BO 90 99 99.9 0.1 1 1020 SO BO 90 99 99.9


PROBABILITY PROBABILITY


K-5




AREA 3, LOBSTER, LARGE
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AREA 4, LOBSTER, SMALL
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AREA 1, FLOUNDER, SMALL
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AREA 1, FLOUNDER, MEDIUM
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AREA 2, CLAM, SMALL
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AREA 2, CLAM, MEDIUM
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AREA 2, CLAM, LARGE
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AREA 3, CLAM, MEDIUM
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AREA 3, CLAM, LARGE
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AREA 4, CLAM, MEDIUM
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AREA 4, CLAM, LARGE
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AREA 1, GREEN CRAB, SMALL
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AREA 1, GREEN CRAB, LARGE
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AREA 2, GREEN CRAB, SMALL
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AREA 2, GREEN CRAB, LARGE
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AREA 3, GREEN CRAB, SMALL
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AREA 3, GREEN CRAB, LARGE
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AREA 4, GREEN CRAB, SMALL
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AREA 4, GREEN CRAB, MEDIUM
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AREA 4, GREEN CRAB, LARGE
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AREA 1, SPIDER CRAB, LARGE
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AREA 4, POLYCHAETE
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APPENDIX L 

CONCENTRATION VERSUS ORGANISM WEIGHT PLOTS 



This appendix presents plots of PCB and metals concentration versus organism weight. For each species a 

plot is presented showing the relationship between homologs 3, 4, 5, 6, cadmium, copper and lead and organism 

weight. The data from the three cruises are presented on each plot with the plotting symbol being the cruise 

number. 



PCB CONCENTRATION VERSUS WEIGHT PLOTS
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iM
lll JB

11IL. 
8

8
8

-
8

8
8

3
-

I 
§

 
8 

" 
1
 
I 

§
 

-
 I 

§ 
8

8
­

r
r

1
 

§
H

IM
 1 

H
ill 1 

H
IM

 
1 

H
IM

 
1 

•III 1 
H

IM
 

1 
H

IM
 

1 
H

IM
 1 

•III 1 
H

IM
 

1 
H

IM
 1 

H
IM

 1 
•III 1 

H
ill 1 

H
ill 1 

H
IM

 1 

_
 

C
U

 
—

8
O

l 
—

8
01 

_
8

_ 
cu 

_
8 

<n 
_* 

n
 

—
8

_J0 
_

i
 

5
 

*
8 

C
*

 
<u 

a
 

w
 

c
?

~
o
 
"

 
M

l 
ti

S
e

i 
-

S
|
 
*
 

5
1

"
 

51 • 
* 

1
 

n
n
 

m
 

m
 

_ 
J
,
 

«
 
M

j,
 

*> 
«

 
_

8
•J

• 
»• 

""
8 

8 
 

"
"
-

8 
fc

 
n

 •• 
c
 

n
u
n

 
^

 
p|*V

) 
L
. 

flfO
O

 
^

 
*
4

 
«
4

 
^

 
^
H

 **
 

*<
 

H
im

 
w

in
M
M

ii i m
m

.
HIM

 i*ftiiw
 H

IIII 
m

m
 

H
iiiT

M
ii i w

m
 m

m
 

•M
I i*fc

ifffi 
.IIIM

 
m

il i 
8

"
 

<
 

I
 

§
 

S 
"
 I
 

|
§

 S
*

'
|

|
S

 
|

|
S

 S
"
 

4
 •III 1 

H
IM

 1 
H

IM
 1 

H
ill 1 r

m
in

 
H

IIII 
H

IIII H
IIII r

•m
i 

H
IIII 

H
IIII 

w
in

 r
•III

 1 
H

IM
 1 

H
IM

 1 
H

IM
 1 
I
 

_
 

-
8

-
8

-
8 

8 
m

 
_ 8

_* 
8

n
 

_
2 

9
 

i
 

5
 

a
 

O
5 

o
?
 

o
 

t 
_8 

8 
^̂̂ B

 
•-• **

t
 

^
81

 a 
1
i 

&
 

1
 

g
X

 
C

U
H
 

*" 
~

 
 

w
^
 

CM
 

**
 

C
U

 
cu 

"c
u
 

cu *"cu 
n

i 
"c

u
 

2
 

8
8

l"*Jv, 
8 

*£"-
l-^rfl 

m
ill 

•"•fr'T
lJ

ftl 1 P
H

IL
 

H
IM

 iw
Jm

i'V
-'B

iiii i M
M
 ii 

m
ik

«
fittii 

m
ill 

m
i if

 
"| 

m
m
 i i-dffnV

 «
im

 i n
u
n

 
a

i 
I 

§
 

8 
" i 

I 
5

 
8 

" S
| 

S
 

8 
" 

j
| 

S
 

" 

I
lillli m

m
 w

n
 i w

in
 

nun H
im

 w
in

 w
in;

•111 1 m
m

 w
in

 w
in

 
nun w

u i w
in

 w
ii i 

§ 

8
8

1 
n

w
 

_
8;
 

8
"s

8
JP 

-
8 

3
 

1
I1

 
§1 

81
;
 I
 

•3 
-•*> 

8
h
f •

 
8

-*ff 
8

•«
V

 
8 

1
 ̂

L
l̂

ta
l 

fu
 

*
nli«

 «. 
m

in
im

i*
 •%

(! 
H

IIII 
K

iT
r̂

iiii'Y
 m

m
 m

il]. 
_ H

n
rH

m
rn

i 
m

n
 i 

m
m

 
.
 k

n
iif'W

iin
 
m

m
 
m

m
 

| 
| 

S
 
s 

" 
j

|
 

1
 

«
 

"
1
 
I

 
1

 
«
 

"
1

 
i 

1
 

«
 
­

B
3
I
0
3
d
S
 

S
3
I
0
3
d
S
 

{B)|/0n}
 
'ONOO

 
6
3
I
0
3
d
S
 

'DNOO
 
6
3
I
0
3
d
S



L-2





-
-

-
-

mn i w
in t w

in i m
n i 

8
H

ill 1 H
ill 1 W

ill 1 H
ill 1 

N 
H

ill 1 H
ill 1 H

ill 1 W
ill 1 

K 
Illll 1 H

ill 1 H
ill 1 H

ill 1 
8
 

e
e
 

0
e
 

8
8

 
8

"
8

 

^ 
e> 

ID
 

n
 

e
 

e
in 

*. 
a 

B
 

5
 

S
a
 

a 
-" 

0
0

o
 

0
 

e
e
 

0
 

IB
 

e
i

o
 

o
4 

a* 
S

i o

1 
-1 

*
 

e
 

o
 

o
*

e
 

B
a
 

B
 

|
 

"**
 
f
t

k 
/"

I 
*" Jt 

m
m

 
W

IIH H
IIII 

m
m

 
e

nin i m
m

 
w

in i w
in i 

e
 

H
III I 

W
ill 1 W

llll 
H

IM
 1 

e
 11111 1 m

m
 

m
n i w

in i 
e
 

|
 

§
 

I 
s 

-°
1 

§
 

§
 

s 
-«

| 
§

 
g

 
a 

-»
| 

i 
§

 
a 

- • 
1 

— 
a 

— 
a 

— 
a 

— 
•III! 

H
ill 1 

H
ill 1 

H
ill 1 

B 
H

ill 1 H
ill 1 

H
ill 1 H

ill 1 
8

m
il i w

in i w
in i w

in i 
H 

H
ill 1 

H
ill 1 H

ill 1 
H

ill 1 
8

 

e
e

e
 

e
 

8
 

8
8
 

8* 
m

m
m

 
m

 
m

 
e

^
 

e
in 

o
 

ID
 

°. 
a
 

B
 

a
a
 

B
a
 

S
a

a 
~ 

e
 

O i 
N

eI 
a

-i
 

—
a

-§
 

_
 

a* 
S

* e
  

: -
e

o
 

0
 

•- oi 
w

e
o
 

<n 
n

w
 

n 
*
 

m 
"̂

 
n
 

"̂
 

o
 

e
N

e
 

M
e

^5 
™

B
 

B
II

B
•
 

B
 

c. 
4

k m
m

 
H

int H
IH

I 
H

IIII
e

m
n t 

•m
i i m

m
 

m
n 

i
e

m
m

 
w

im
 

m
m

 
m

m
e

Illll 1 W
ill 1 W

ill 1 
W

ill)
e
 

! 
|
 
|
 
a
 -

«
| 

§
 |
 
a
 -
i

 
|
 
8
 a

 -
«

| 
|
 
g
 a

 -
• 

tn 
i , 

«• 
o 

** 
o

 
*•

 
o
"

e
 

*• 
o

»«
 

o ««
 

e
 

mm 
mn i m

iiF HIM i 
H

m
m

 
m

n 
i H

U
H

 m
n 

i 
K 

mn i w
in i w

in i w
in i 

N 
Illll 1 W

ill 1 
W

ill 1 
W

ill 1 
K 

e
 

o
e
 

o
 

8
8

8
 

8 

m
 

0

^ 
e

M
 

0
ID 

°. 
"3 

~
B  

~
a

a
 

S
a

s
a
 

a 
~ 

e
o

e
 

O

o
e

e
 

1-4
 

, i
 

Jy 
e

1
 

8
1
 

a
1

a 1 
ni 

%
 

CM
 

H
h

 
w

 
(%> 

N
 

1%
) 

m
e
 

(n 
—

^ 
e

_ 
tn 

__.
e
 

e
••

 
m

 
B

•
B

 
B

 
w

 
*
 
*

 
W

 
•
 

^
4^.  N

 
*^»

 w
 

0
0

ifin i 
m

ij] a
n

u
 

H
ljlli.

e
m

n i 
m

n 
t 

w
in i 

m
m

 i 
o

m
n i 

m
ill i 

m
n 

i 
w

in i 
inn i 

m
m

 
i 

m
|ii i 

M
H

I i
|
 
g

 
a

§ 
S

 
2 

-
j
 
|

 
|

 
a 

-•>! 
|
 
§

a
 

-•>! 

mm m
il i nin i BTIIT 

H 
H

ill 1 
H

ill 1 
H

ill 1 H
ill 1 

8
D

ill 1 
W

ill 1 H
ill 1 

H
ilt 1 

K mn i w
ill 1 will 1 Illll 1 

8
 

e
 

o
e

e
 

"
8

8
 

8
"

8
 

n
 

e
,
 

e
w

 
,

e
10 

«! 
o

 
Q

| 
5

a
8

a
 

S
a
 

a 
~ 

O
o 

o
e

f-4 
1-1 

e
 

0
 

o
.
 I

1
 

8
 

a 
8
1

 
1

a 
£ 

- 
V

. 
"

 
&

»
«

 
* 

Sw. 
„

 
i$L

 
•• 

«3i 
B

-• 
r&

~
 

^0 
JS ^

 
e
 ^« 

jj* «• 
B

 
B

• 
I
 

1
B

 

Illll 1 
H

U
H

 
W

llll 
W

ill) 
e
 m

m
 

H
im

 fum
 

m
m

 
e
 IHIIII 

m
m

 
H

IIII 
H

U
H

 
0

O
 m

m
 •urn w

im
 

m
m

 
e
 

§ 
g 

a 
-°

§ |
|

|
a

-
°

|
|

g
a

-
|

|
g

8
-

°
 

-ONOO saioarfs 
(even) 

'ONOO saioa^s 
(O

x/an) 
-ONOO 

(O
x/on) 

-ONOO 

L
-3

 



nun i w
in i w

in
 i w

in
 1
I

nun i w
in

 i w
in

 1 w
in i 

I in
n
 i illlli i w

in i Illln
 i 

I
 illll I 

W
ill I 

W
ill I 

Bill!11 

-
§

-
8

.-
1

i 
_

2
_; 

^
 

-
g

 
in

2 
S

g
£

 
m

 
a

 
cu

 
O
 

n
 

^»
 

°
S

Z
g

 
8

 
M

 
x

 
w

 
w

 
g

* i
 

a
 

§
_
i 

 
"tu

 
5

 
HI

1

<*
^ 

T
 

-o
 

—
 

2
 

-
2

-a
 

-
2

 
2

V
0
 

-
B

c. 
C.

£
 

cu 
•* 

<
 

HIII n
 w

in
 i jn

iiP
rn

im
 i 

ilini i w
m

j W
ii i W

M
I i 

BUI! i nn̂
 i^m

iii i "illM
 i 

•ULL 
W

M
J Um

i i anil i
e
 

•: 
i 

8
 
a
 

2 
I 

§
o
 

5
 

­

win i w
in i w

in i w
in 1 

R
nin i w

in i w
in i w

in i 
K

inn i w
in i w

in i w
in i

I
•m

il w
in i w

in i w
in i 

-
i
-

§
-

§ 
«n 

_
8

*• 
_

i
jna

 
_ 

2 
§

o
 

«
t 

o 
o

o
 

o
 

§
 •1 

*« 

en 
«
 

m
 

«* 

im
<* 

tn 

1
 
|
 

JO
 

<" 
_

2
-g

•5 
i*.«

 
 

"W
.-

2 
2 

1
 

"
•
"
 

<
 

ra 
iu

i
 

r
a
 

c
u

 
^

 
w

 
w

 
W

 
CU 

pin ijaum
ubm

iin i M
III i 

lfitijf«t.M
fri 

nun t nun t 
iiiii i 

•iiiiii 
m

ill 1 M
VH" ""*" '  

i""
1 ' r

8
8

S
"

-
.

 | 
8
 

S
 

"
 

*
 

o :
 

S 8
 

8
 

S
0

6
-

0
8

-
S

 

nin i w
in i w

in i w
in i 

K min i w
in i w

in i w
in i 

K 
m

il i w
in i w

in i w
in i 

K
nun 

w
im

 
w

im
 

w
im

 

1
%


m
 

_
2 

2
in 

_
S 

ID
 

a
a

a
 

o
o
 

o
 

f-4
 

r*4 
I
 

I 
w

 
~

§
 

§
1

|
i
 

r
a

 
~

 
w
 

ra
n

i 
f* 1 

eura 
w

 
N

C
U

 
w

 
cueu 

•
 

«» 

mm i nuii i^Eiim i"kiiiii i 
IUIILI 

•iffrrr*W
!fl 1 1 m

in
 i 

o
 

[M
j|i 

•dffrm
fflni 

l 
m

in
i 

BIIUI 
•nfH

i *im
R

 i 
HUM i

o
 

s
s

a
-

r
g

s
s

-
r

g
g

s 
|
 

§
 
8
 
-2

5
 

S
 

o
 

S
 

-
0

8
­

inn i w
in i w

in i w
in i i w pun i w

in i w
in i w

in i i N pun i mm i w
in i m

ini i B nun i w
in i w

in i w
in i i K 

i
 

§
 

in 
o 0
 

(I) 

j! 
m

 

W
--

 «
t
 

40 
cu 

1
 

*
L

 
BIOLJ »«([D11 

W
ill I 

Bill 11 
fJ

liin
 i w

in
 i w

in
 i 

•** 
mil 11 inn 11 

J 
B

IM
IJ 

s
I 

1
 

- 
5
 §

 
I 

i 
§

 
a 

" 
2 

1
 
§
 

S3I03dS
 

(B>|/Bn)
 
'ONOO

 S3I03dS
 

(0>!/6n)
 
'ONOO

 
63I03dS

 
(Ox/6n)

 
%ONOO S3ID3dS




L
-4

 



 
8

 
«

H
ill 1 

H
ill 1 

H
ill 1 

M
il 1 

H 
H

ill 1 
H

III I 
M

il 1 
M

II 
1 

H 
BU

I 1 
H

U
M

 
H

ill 1 
M

ill 
H

 
H

U
M

 
H

ill 1 
H

IM
 

1 
H

ill 1 
8
 

-
-

-
i

I
 

§
-

I
 

_T
 

jp
 

_
g
 

g 
5 
t 

mon 

1



O
p- 5l

g
 

rt O

§
§

 
g

1 
1

1
1 

i

g

 

|
 

-e 
—

8
-B

 
—

8
 

8
0

 
~

8 
* 

*
 

n
<

 
n

* 
HUM m

m 
m

n i 
mrtff 

nin i •inn nin rfliiH
j 

, 
111111 HIIII unD

 
m

m
 

H
U

M
 

H
ill 1 P

ilT
T

lU
I 1 

]
I 

§
 

a 
- ! 

i 
g

 
a 

-j 
1

 
g

 
s 

"
 
j

|
 
g

S
 

«
 

B
U

M
 

H
U

M
 

H
IM

 1 
M

il 1
8

M
ill 1 

W
IIM

 
H

ill 1 H
ill 1

8
B

U
M

 
M

il 1 
H

III I 
M

il 1
8

BU
I 1 M

l I
I 

H
ill 1 

M
il 1 

,
 

jp
jnc? 

_ 
_

g 
g

g 
oi


g
O

 
s


«
 

8
 

oi m
 

g1
 

§
5 g

§
1

 
m

m
n
 

-e
-m 

—
8

-B
 

—
8

•
 

-
8

• 
~

8
 

5 (E
 

H
IIII 

m
m

 
m

il?
 

m
m

 
m

m
 m

m
 %

nti 
m

m
 

HIM i Hjn"i nun 
mm 

m
m

 
m

i/? m
m

 
m

m
 

w
| 

8
 

8
 

S
 

-
8

 
8

 
8

 
8
 

-
8

|
|

S
-

|
|

8
S

-
z
 
8

 
3

 
~ 

I
s

"
 

i 
8

s
 

5 
H

U
M

 
H

ill 1 
M

ill 
H

U
M

 
M

m
u i m

n i HIM i HIM i 
M

H
U

M
 

H
U

M
 

H
U

M
 

H
U

M
 

H
•IN

I 
H

U
M

 
H

U
M

 
H

ill 1 
H

 

m
 

m
n

 
" 

g
 

'
 

i
I

§
 

m
n

 
g

0
 

«
0
 

«
 

E t
•- 0i 

»
e
 

"
 

r
i

§
g

g
 

2
 

M

1
 

1
i 

1 
1 

cu 
M

 
CM

ni 
-B

 
-

_
 

-B
 

—
8
 

8
-B

 
—

8
^

8
i

I
 

_
1
 

Illlll 
•till) 

•n
il 1 ,-m

n
 i 

Illlll 
•m

il 
•m

il—
 •
m

i 
HIM

 i 
K

ii|j 
H

IIU
 

M
U

M
 

•in
 i 

m
n 

i 
•in

n
. n

in
 i

8
! 

I 
! 

• 
-I

 
I 

S
 

»
 

-j
I 

s  
8 

" I 
I 

§
 

" 
»• 

«-
9
-

»
BUI i MM i MII i m

il i 
N

 
Illlll 

H
U

M
 

H
U

M
 

H
U

M
 

H
 

B
U

M
 

H
U

M
 

H
U

M
 

H
U

M
 

H
 

H
U

M
 

H
U

M
 

H
U

M
 

H
U

M
 

IB 

§
 

1
1
 

»
g
 
.

 
s


«
g

g
 

p
r 

jp
 

_
Jp

 
_

g
g

g
 

g
 

e

PI 
_

 
s


i~

M
 

»
„

 
»
 

M
 

*» 
 

•» 
w

«
«
 

CD 
8

8 
8

1
 

"
1

 
"
 

1
 

8
1
 

"
 
'
 

BUM m
m

 
•{in

 m
n

t, 
|

nunI  m
m 

§  w
in

8
 BIIIU
 
-|

m
m

 m
tt^piiiii B

un 
m

il i 
m

m
 

w
in I H

IM
 I 

|
 
§
 
8
 
-
 
|
 
|
 
8
 

! 
I 

5
-

(0)i/on) 
'ONOO saioads 

(On/on) 
-ONOO saioads 

icv"") 
-ONOO saioads 

(fivonj 
-DNOO saioads 

L
-5 

e
 

t
"


o
 

0*
 

|
g
|
 

g
g
1

 
g




p
ill 1 

B
ill 1 

B
U

I 
1 

B
IN

 1 
8

•III 1 
B

ill 1 
B

U
I 

1 
B

U
I 

1 
8

•111 1 
B

U
M

 
B

U
I 

1 
B

U
I 

1 
8

•III 1 
B

U
I 1 

B
U

I 
1 

B
ill I 

§ 
1_ 

8
-

8
-

8
-

8 
m

 
_

8 
JO

 
_

8
jp

 
_

 
s

 
* 

8
a
 

~
8

aH 
i o

o
S

t
o

8 i 
i 

»
8

8
8 i 

 
S

! 

§
 

§ 
~m

 
—

 § 
§

-s 
k

 
m

ni •m
i •m

i M
ill. 

•m
i m

il m
n

 m
il 

•M
M

 
B

M
M

 B
IIII 

B
IIII 

a
|
 

§
 

S
 
­

i 
I 

§
 

-I
 

I 
5

 
* 

-|
 

§ 
1

 
* 

- |
p

u
n
 B

IIII B
U

M
 n

il i 

•
llll 

B
ill) 

B
IIII B

U
M

 
8 

•III 1 
B

U
I 1 

B
U

I 
1 

B
U

I 
1 

8 
•III 1 

B
IIII 

B
U

I 1 
m

i
l 

8 
•
llll 

B
U

M
 

B
U

M
 
B

ill 1 
8 

-
8

-
8

-
8

-
8 

n
 

_
8

jr 
Jp

 
_

8
JP 

_
8
 

s
 

8 
2

 
•" 

2
 

~
 

„
 
-

s 
«• 

1
 

• 
81 

. 
8 

8i 
-

H
8 

g 
1
 

m
 

M
n

 
M

 
m
 

„
 

m
 

M
 

JD
 

M
 

-
I

-0
 

M
 

-
§

-0
 

M
 

-
8 

s
 

5
* 

N
 

!
 

« 
£ 

%, 
•llll 

B
U

M
 B

U
M

 m
il 

ffM
M

 B
llff 

B
U

M
 
M

ill 
•M

M
 

B
ftll 

B
IIII 

B
U

M
 

•
llll 

B
lT

I 1 
m

il 
B

U
I 1 

ftSPIDER 
iaaM 

|
 

8
 

8
I
 

«• 
t 

o
 

*
 

^
^

t 
H

IM
 

B
U

M
 

B
U

M
 B

IIII 
•III 1 

B
ill 1 

B
U

I 
1 

B
ill 1 

8" •1111 B
IIII B

IIII m
il 

8"
•III 1 

W
fl f 

•!!)
 1 

•!!!
 1 

8 

-
8

-
8

-
8

-
8 

m
 

_ 
JP 

_
8

e
 

s
 

a
8

a
8

a
 

8
e
 

e
>

 
1
 

8
1

 
8
|

8
J

 
8 1 

M
 

CVI 
M

 
ni 

§ 
j*

 
*M

 
"•

8 
§

•4V 
M

 
^

 

1
 

"
 

<
 

<*"cu 
•IIM

 
B

ill 1 
B

U
I?

 B
M

M
 

•M
M

 
B

ill 1 
B

U
M

 
B

U
M

 
•1111 m

il m
il 

m
n

 
•1111 •IIII°B

IIM
 m

il 
a

 
s

| 
I
 

8
 

8 
-i

 
§
 
1

 
" 

1
 

§
 

1
 

" 
i 

I 
i 

* 
" 

pun
 m

n
 w

in
 w

in
 ;

•in
 i m

n
 i M

ill i H
III i 

8' •m
i m

n
 •m

i •m
i 

8" •n
il m

n
 
•IIM

 •m
i 

8 

8
8 

8 
jn

 
_

8 
8

jp 
8

jp
 

s
 

8
s

8 
8 
|
 

i 
-

1-
8
I
-
.
 

81
 -. 

1
 

§
§1 "

1
* 

§1
 * 

§ 
•tin

 •M
M

 .H
IM

 m
i n

 
•111 1 m

n 
•IIM

 B
U

M
 

•IN
I m

il B
U

I] M
ill 

H
IM

 m
il B

IIII m
il 

s
 

|
|

S
 

"
|

|
S

 a
"

j
|
 

8
 
8

 
~
 
|
 

|
 

§
 

8
 
~

 

-ONOO 63I33dS
 

(6»/Bn) 
'ONOO E3I03dS

 
'ONOO S3I03dS

 
'ONOO 63I33dS




L-6





-
-

•
 

•
 

-

•
 

•
 

•111 1 m
i i BIII i BIII i 

o
 

•Illl 
•I

lll 
•Illl 

•Illl 
S

 •111 1 BIII i m
i i BIN i 

s 
•M

l 1 
B

ill 1 
B

IN
 | 

H
ill | 

s 

-
e

-
e

-
o

 
e
 

-

., 
m

 
0
 

e
n

e
e
 

o
 

"5 
a

| I
w

 
.
 

. 
S 

» 
. 

"
2 

" 
­

"
 

•"
e
 

1 
-

'• !
I
 

"
 

"
e
 

e
 

w
 

w
1* 

'
w

 
1

_
e
 

0
.0

-• 
ni 

—
 

o
.«

 
M

 
_

—
^

 
M

 
CV 

_
e
 

—
 

*
 

"
 

I
 

1
I
 

I
 

^
i 

m
m

 m
i) m

n
 

m
n

e
 BIIII m

n 
m

n 
m

n
e

•1111 m
n 

•m
i 

m
n

o
linn m

n
 

m
n

 
m

n
e
 

j
 

8  
» 

-1
 0
' 

"
 

o*" 
o
"

 
e
 

•Illl 
•
I
lll 

B
ill! 

•
I
lll 

S
 

•Illl 
•III 1 

•lllF
 B

ill 1 
S

 
•III 1 

B
ill 1 

B
ill 1 

•III 1 
a •in i •in

 i •in
 i •in

 i 
S

 

e
 

e
e

-
o

 

0
 

o
m

 
N

 

«
 

~
«

, 
"

 
e. 

.
 

J
P
 

«
 

_
o

®
 

fti 
* 

'S 
a

a
 

S
 

«
 

«
 

5
 

«
 

«
 

S
 

n
 

«• 
I
 

-
­

0
0
 

. i*
1

 
n 

""
V

"a 
B 

~
V

 
¥

* 1
 

"
 

*"
V

"B
 

m
 

* 
•> 

*
 

p>
 

** 
~

 
n

 
m

m
n

 
m

 
e
 

0
o

e
 

(0
 

*
*

*
 

*
 

U
J 

1
 

I
I
 

0
 

1 BIIII

 
i  m

n 
s  

Bllll
 

8  BU
U 

e
 •1111 m

u
 

s  
m

n
 

a  
m

il 
•M

I i m
i] m

ill
a

 •lill.
-°

el
•m

i
§

 m
n 

§  
m

i i
a

 •n
il

 
- 1 ° o 

 
"3 

i
 

"3 
i 

§
e** 

o
 

•m
i mn 

HUM nniir 
S

•nn m
u

 
m

n
 

m
n

 
S

 
B

ill 1 
W

il l 
B

llll 
H

I I I 
S

•m
i m

u 
m

i i •m
i 

S
 

-
0

-
o

-
o

-
e
 

m
 

o
,
 

9
 

n
 

0
«, 

e 
"a 

• 
"* 

a
 

•
»

 
•

ae
 

•
I

e
 

J
o

 
o

e
 

e 
J; 

1
|
 

w
01 

«
 

w
 

n
 

o
 

«n 
—

w
 

*> 
o

 
«

.
 

1
 
'
 

1 
"

 
N1 

" 
1 

•Illl 
B

II.IJ 
B

lll l 
B

llll 
o
 

•III 1 
B

ill 1 
B

ill 1 
B

ill 1 
•
 

•M
il 

B
llll 

M
IM

M
 

B
llll 

0
 

•in
 t B

U
I t m

n 
i 

•in
 i 

o
 

0
I

S
 8

"
 

0
!

!
?

 8
*

'
 0

!
!

!
 8

'
"

 0
!

!
!

 5
"

'
 

3
•1111 m

il w
in vnir 

X 
•1111 m

u 
m

u 
•m

i 
a •nn m

u 
w

in w
in 

•iiii m
n

 
m

u
 

m
n

 
s 

e
 

O
o

 

m
,
 

n
0
.

•
 

3
 

•
a

a
S

g
 

* 
w

e
 

0
 

O
 

®
 

|
 

1 
5
|
 

V1 
^

 
111 

«« 
e

0 
m

 
•i

2 
M

1
t

HIIII m
n

 m
m

 
p|i|ii 

o
 nun •M

I I m
n

 
m

n 
e
 

B
llll 

W
IN

 
W

il l 
W

ill 
o

 •M
M .11111 p

m
 nun 

e
8

I 
i 

• 
-1 

§ 
s 

• 
--| 

I 
§

 
"

I
i i « -• 

«• 
« 

(B
V

B
n) 

'3N
O

O
 S

3I03d
S

 
(B

V
B

n
) 

'O
NO

O
 E

3I03d
S

 
(B

V
B

n) 
•Q

N
03 S

3I03d
S

 
(B

V
B

n) 
'O

NO
O

 
S

3I03d
S

 

L
-7

 



METALS CONCENTRATION VERSUS WEIGHT PLOTS




0
m

m
 i Kiiiu i m

ini i m
ini i 

0
 

m
ni i m

m
i 

m
m

 i m
m

 i 
0

 
m

m
 i m

m
 i n

u
n
 i m

m
 i 

-
-

-
i

i
i
 

-s 
-
i
 

c.
i

-
o
 

S
 

"** 
C

M
 

B
 

(V
| 

(V
I 

^
T2 

•" *" 
a

 
m

fr 

i
 

J> I 
m

 
"
"
I
 

_
|

-
5

2
 

C
 M

 
_ g 

i 
J

^
 

U
J
 

"
 
"
 

C
M

 
X

^
P

I 
 

-nr  
w

£
"
 

*
 

­
m

 
<n 

JttV
I 

W
 

•W
 

S
)N

 
••r 

«
 w

vi 
m

O
 

03 
-

-
§ 

•8t  
"
 

-* 
s 

B
|
t

 
m

 
"

8 
•sc
 

«
 

n
 

~
 

N
 

*
 e

u
 

^
 

e
u

 
^

 
«V

I 

m
m
 i BIII ii i m

m
 i m

ini i 
m

ni i lin
n

 t m
ini i n

u
t!i 

iiiiii i m
m

 i nun i m
m
 i 

0
*«

 
*4

 
v
4

 
*<

 
**

 
"« 

_
v« 

O
« 

2
 

§. 
! o

 
8

0
 

-»
 

*
 
°
 

0
 

• 
^ 

• 
°
 

0
o

g
 

g
 

nun i m
ini i m

ini i m
ini i 

s
 

m
m
 i m

m
i m

m
i m

ini i 
s
 

m
m
 i m

ini i n
u
ni m

m
 i 

-

-
i

-
I

-
i o

 
"5

 
i

c
 

"
 

^
f
 •d 

n
 

E
a
 

•o
X

 

(S
 m

rin
 

&
 

m
 

g
 

W
 

1
 

2
5

w
to

1
•*> 

w
 « 

§
-3
 

«
 

~
 

S
 

«
N

 
«H

V
4

 

 
w

r­

-
i

n
 

-*
 

<
* 

m

gD
 W

 
—

 
i
 

-e
 

C
M

"
J
O

 
_
i

g" 
|
 
\
 

o 
„.

 
n

 C
M

 
 

C
U

i
^
 

CC 
m

m
 i nun i m

m
 i m

ini i 
a

 
m

m
 i H

IIII i m
ini i m

ini i 
e

 
m

m
 i 

m
m

i m
m

i m
m

 i 
o

ID
 

«
• 

W
4 

V
< 

W
"
 

0
8
 

S
 

e 
«4 

«
t 

M
 

«H 
V

I 
o
 

»
 

§
 
|
 

•«
 

0
 

o
 

«! 
8

0
 

S
«

 
0

in 
o

m
 

e
s

i
 

e
_e
 

O
o

 
gum

 i m
ini i m

ini i m
m

 i 
-

m
m
 i m

m
 i m

m
 i m

ini i 
m

m
 i m

m
i m

m
i n

u
n
 i 

^
 

i-
§

-
i

-
i
 

re
 
"
 

en 
_

_
 

n
 

_
Q
 

S
i 

s. 
§
 

^
4

 
^
_
 

E
v
 

L
| 

ffffi 
§
 

5
 "

"
«

 
8
 

2
i
 

°
 

!4! 
^
"
m
 

*
 
-

X
«

 
m

 
***>

 
rt*

w-
fA

t 
fit 

CXI 
m

 
C

U
 

&
m

 
i
 

n
ju

~
 

™
 

n
 

n, 
c tm

 
-a

 
**cg 

_
I

-e
 

«* 
CM

 
—

 
o
 

a> 
a

I
 

c<
i
 

"
m

ni i•  m
ini i

 
:  m

m
 i

 
«  m

ini

 
i  i 

i
m

m
 i m

m
 i m

m
 i m

ini i 
m

m
 i m

m
 i m

m
 i m

m
 i 

g 
a 

°
 

g
S

 
e
 

0
 

e
i

§
•
 

°
 

I c 
g

 

piiinl 
m

ini i m
ini i m

ini i 
o
 

m
ini m

ini m
ini m

ini 
2

 
nun i m

m
 i m

m
 i m

m
 i

«
«
 

~~ 
m

 
~
i

w
 

~
i

~
i
 

~

-
1

 
5
 

f
 

L
.

§
 

•
ft 

§
V

 
E

a
 

•o 
z

^ 
f*

 
JQ

 

"U
 

•1
i

1
IQ 

_
i
 

_
«
 

8 
S

g
 

"
 

m
 

w
 

n
"
 m

 
-0

 
-
i

o
 

""
§
 

-B•
 

-
§

a
 

k
k
 

i
 

gum
 i m

ii|| i m
i|| i m

ini i 
Dim

 i m
ini i m

ini i m
ini i 

111111 1 m
m

 i m
ini i m

m
 i 

•« 
V

I 
••

 
«M

 
%

< 
°

 
S

e
 

e
 

<H 
•<

0
 

e
 

W
t 

M
 

«•
 

w
j 

°. 
8


(6/Bnj 
-ONOO 

S3I03dS
 

(B/6n)
 
'ONOO

 
S3I03dS

 
(B/6n)

 
'ON03

 SSIOSdS



L-8





0
111111 1 i 

m
ini i i 

m
ini i i 

5
 

111111 1 i 
m

ini i i 
iiiiiii i i 

0
 

111111 1 i 
m

ini i i 
m

ini i i 

i
1

 
§

(V
I 

CVJ 
(V

I 

s
 

—
 

—
1

i
i

3
 

L
. 

0
 

•o 
E

 
a
 

ID
 

o
 
I

-5 
1

•B 
1

-5 
^ 

S
 

^
 

(V
I 

^
 

f\J 
*
*
 

C
V

I 
(U

 

1 
-*

 
_. 

-. 
—
i
 

-"
 

IB
 

.—
 

—
1

O
 

in
 

®
 

^
^
 

t
 

{y
 

i
 

O
J 

r
f
 

%
J
 

*
 

fn
&

T
1" 

JD
 

5
* 

v4
 

C
M

 
**

 

^
111111 1 i

 
ii  
iiiiiiri i
 

8
m

in
i i i 

innii r
 lim

n i i 
m

ini i i 
m

m
 i r

iiiiii i i "m
ill ii i

C
k
 

i
 

~ 
~ 

<* 
** 

° 
2 

o 
g
 

,8
 

°
 §o

m
m
 i i 

m
ini i i 

m
ini i i 

-
m

m
 i i 

m
ini i i 

m
ini i i 

o
 

m
m

 i i 
m

ini i i 
m

ini i i 

—
i
 

 
(V

I 
_
i
 

_
I

_
 

C
V

I
_

_
 

C
V

I

i
i
 

I s
 

(U
 

1
 

~
 

"fe 
~

 
E

a
 

•a 
j
 

•o 
a
 

a
i 

 
«• 

-
i
 

Jj>
 

0) 
—

1
 
|

-5 
~

 
-g

m
 

m
m

I 
-*

 
-

i
jo

 
en 

^
 

_
i

-g
 

"
 
„
 

m
o 

»< 
c» 

m
 

(n m
 

<
 

J
J
L
 "
 

^
 

^
*
 

i
or 
LU

 
linn fT

 
iifflfP

i i 
m

ini i i 
ilfn

ifi 
m

inirii 
HUM ii i 

** 
miiTrv iiiinw i mm i t i 

O
 

-
X

 
x
 

x
 
-

0
 

0
 

x
 

X
 
-

0
 

X
 

-
-

~
 

§
 

o
 

5
 

§
 

|
 

1
 

o
 

-
o

 
^
 

°
 

e
 

_
J 

O
 

111111 1 i 
m

ini i i 
m

ini i i
I 

m
m
 i i 

m
ini i i 

m
ini i i 

1
 

m
ni i i 

1111111 1 i 
m

ini i i
i
 

U
. 

_ 
i

-
i

-
i
 

1
§

i
-

i 
5 

i
 

L
. 

a
 

•D
 

a
i

a
 

"u
 

^
 

^
1
 

•B
 

n
 

%
 

-
i
 

•5 
%

„ 
1

 
a 

1 
(V

I
CU

 (VI 
"
 

 
c
u
 

"
 

 
"
ju

 
x
i x

 
n

 
n

•si.  
- :*"" 

§ 
tU

1
1

 
"
 "

 
%
 ~

 
4
Q

 
«
4
M

U
 

M
ini K

^P
^tfrnm

 i 
m

ini i i 
n
im

n
 
i 

iiiiirfM
^
H

n
ii i i 

iniw
i i 

iiftfrt i T* m
ini i i 

o 
°

.
 

S
i

x
*

*
 

o
"

 
o

°
 

e
 

_
• 

o

i 
e
 

111111 1 i 
m

ini i i 
m

ini i i 
e
 § 

IIIIIII 1 
IIIIIII 1 1 

IIIIIII 1 1 
111111 1 i 

1111111 1 i 
m

ini i i 
i
 

-
i

-
11

-
i
 

1
 

§
1
 

§
-

1
 

s 
a
 

•o

i 
*> 

8
 

1
-1

1
4
 

1 
* 

-i 
m

 
xi 

-a> 
x
i 

n
 

M
 

-£
 

m
"m

 
1

xi
g

9
i

"
•
 

"
 

X
I
 
"
 

~
 

 
_« 

4
 

itfiS
" 

<
 

IB
.
 
M

 
"w

O
k
*
*
 

c
 

m
 

** 
111111 i-fn

ftii i i 
m

ini i i 
e

 
1111111 I 

BiH
iS

 P
 m

um
 I 

1111111 i "IS
tm

n̂
 

m
m

 n
 i

o
e

 

S
3
I
0
3
d
S
 

(
B
V
O
"
)
 
'
O
N
O
O
 
S
3
I
0
3
d
S
 

-
O
N
O
O 
S
S
I
D
S
d
S



L-9





1 1 1 
1 

1 
1 

1 
8
 

H
IM

 1 1 
1 

H
IM

 I
l
l
 l 

K 
1111 M

 i 
i 

m
il IM

 I 
8
 

O
o
 

O
 

•_ 
^

^
 

"
"
"
 

8
8 

8 

o
 

o
 

°. 
w

 
•
K

-e
 

—
 

ID
 

^
10

 
™
 

^
in 

~
" 

3
 

L
. 

0
 

E
 

a
 

•D
x
 

•o 
O

a
0
 

n
 

0
 

(S
 

0
0
 

o
 

E
-5 

-6
-3 

** 
»

 

•» 
"
 

o
 

0
0

•JD
 

^
 

ID
 

%
 

1
 

V
 

n' 
o> 

(•
 

tv
in

o
 

•'h
 

ro 
fu 

L
 

cJU
 

S1 1 1 
1 

1 
1 

J 
0

 
inn M

 I 
m

m
 i i i 

o
 

in
n
 i i i 

nun i i i 
0
 

"
 

e
 

c
 

o
 

e
 

o
 

e
 

1 1 I i i 
i 

i 
i 

8
 

nil 1 1 i i 
m

m
 i i i 

8
 

Illl 1 1 
1 

1 
M

ill I
l
l
 l 

8
 

o
0

 
O

 

~
 

™
" 

S
~

8
~ 

8 
n
 

m
n
 

e
O

 
 

o. 
-e

 
-

1C
»

 
~

•
rj 

~~ 
^
 

°.K
) 

—
 

3
 

£
. 

B
 

E
a
 

•o
X

 
•o 

a.
o

B
 

o
 

is
 

 
eu 

_
o

 
-8 

%
 

-
8
 

_ Bj 
en 

0
 

g
 

w
en

 
e
n

 
m

 
""^

n
ni

o
 

(U
o

 
cu

o
 

•JD
 

—
 

B
 

10
D

 
K

) 
o> 

~
K

) 

JC
 

k
 

O
e

 
1111 1 1 i i 

inn IN
 I 

e
 

iiii! I i i 
inn 1 1 i i 

1 
1 

1 
1 

1 
1 

1 
1 

_
J

 
*«

 
<»• 

O
 

O
 

**
 

••
 

O
 

O
 

*<
 

«
* 

O
 

U
l 

o
 

e
 

o
 

a
 

.
.

.
. 

S
 

m
i 1 1 i i 

HIM 1 1 i i 
K

 
IMI i M

 
i 

m
il 1 1 i i 

K
1 

1 
1 

1 
1

 
1

 
1

 
1

 

o
e

 
e

 

8
"

8
"
 

S 

e
 

e
 

°
.
 

0
 

n
 

•
\
 

a
~

t  
~

_
 

«
a 

­
B

 
E

 
a
 

•D
j;
 

e
 

o
B

•i 
e

 
o

-5
* 
|
 

ru
 

n
 

fVJ 
ff 

n
i 

DV, 
_
«
 

jp
 

e
„, 

j
j
 

o
 

._ 
m

 
-fc.

e
 

B
 

a> 
^T

 
ID

 
ID

 

<
 

**
 "
 

<
 

«T 
o

 
M

M
 1 M

 
1 

IM
M

I 1 1 
1 

O
 

H
IM

 M
 
i 

in
n

 M
\

 I 
o
 

—
 

o
 

o
 

»• 
"
 
o

 
o
 

"
 

". °
~ 

e> 
"

 
e

 
a

 
0

0
0
 

1 
1 

1 
1 

1 
1 

1 
1 

K
 

M
ill 1 1 

1 
H

U
H

 1 1 
1 

IS 
1111 1 1 i 

i 
n
u
n
 i i i 

K 

0
 

e
 

o
 

~
8
 

8
8
 

e
 

e
 

e
 

9
; 

-E
 

—
 

"• 
"•

£
3

 
a

S
. 

a 
 

** 
B

 
y

B
E

 
_

a
 

&
^
 

ts 
re 

0
 

<9 
.
 

M
 

2
 

-6 
e

-3 
O
 

^
 

"
 

t&
 

e
-B

 
cJTn 

-
e

 
-B

 
C

X
.-S

T
 

e
 

-B
 

«
 
*

 
«, 

-
w' 

B
B

 

I
 

k
 

1 1 1 1 
1 

1 
1 

1 
e

 
inn i i i 

nun i i i 
e

 
inn i i i 

n
u
n

 1 1 i 
e

 
«
4
 

M
O

O
 

«
•
 

«
*
 

O
 

O
 

«
«
 

V
«

 O
 

S3I03dS
 

(BVOn)
 
'ONOO S3I03dS

 
'ONOO S3I03dS




L
-
1
0





-
-

m
i 1 1 i 

i 
HIM

 1 1 i 
i 

fi 
nun i i 

m
int i i 

lim
it i i 

Si 
inn ii i 

m
ini i i 

im
iii i i 

Si 

0
 

O
g

S
S

 
nj 

8
 

0
s 

5 
**

 
"1
 "

 
nj 

**
C

 
(U

 
(U

 
** 

 
|T>

 
«

 
•o

 
m

 
I

e

§
£

"
"

 
fU

 
"° a

  
tu

1
""

 

a
 

1
 

K 
cu 

ni 

-»
 

—
s

-a
 

—
o
 

J
O

 
o
 

in
o

ID
 

o 
~" 

8 
t_ 
4
g
 

^
 

III1 r
i l 

|m
 IIH

Ll 1 1 
i 

w
nun i i 

m
ini i î
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APPENDIX M 

LIPID DATA 



This appendix includes the probability distributions of lipids in each species by area. Also included are plots 

for each area of the lipid concentration versus organism weight. The data from the three cruises are plotted with 

the plotting symbol being the cruise number. 
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LIPID VERSUS WEIGHT PLOTS
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