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INTRODUCTION 

A review considering transport and concentrations of trace elements 
in aquatic environments and the effects of metallic contaminants of 
particular interest in water pollution control and aquatic l i f e preser-
vation has been prepared for the yearly review issue of the Journal of 
the Water Pollution Control Federation (Vol. 46(6)» PP. 1452ff, June, 
1974). The documents abstracted in this compilation are those chosen for 
inclusion in the review. The purpose of the abstracted and keyworded 
citations is to provide more detailed information than could be included 
in the review i tse l f . 

This f i l e remains as a Toxic Materials Information Center computer-
searchable data base and will be updated during the coming year as we 
prepare a similar review for issue June 1975. Specific research inquiries 
in this area of concern may be addressed to the Toxic Materials Infor-
mation Center, Oak Ridge National Laboratory, P. 0. Box X, Oak Ridge, 
Tennessee 37830. 

The review and compilation are joint efforts between two grantees 
of the NSF-RANN Environmental Aspects of Trace Contaminants Program--
Harry V. Leland of the Environmental Pollution by Lead and Other Metals 
Project of the University of I l l ino is , Urbana; and Lydia S. Corrill and 
Emily D. Copenhaver of the Toxic Materials Information Center, Oak Ridge 
National Laboratory. The Toxic Materials Information Center is a com-
ponent of the Environmental Information System Office ofthe Information 
Division, ORNL, and is funded primarily through the NSF-RANN Ecology and 
Analysis of Trace Contaminants Program at ORNL. 
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The a e t a l s s e l e c t e d a r e t h o s e which Bay c a u s e 
p r o h l e a s t o a n u a t l c U f a o r h u a a n s , even a t v e r y 
l o v c o n c e n t r a t i o n s . A l though d a t a a r e a v a i l a b l e 
f r o a aany d i f f e r e n t s o u r c e s , no a t t e a p t i s 
p r e s e n t l y b e i n g ar.de t o m o n i t o r t h e o v e r a l l 
c o n d i t i o n s w i t h i n t h e Lake M i c h i g a n B a s i n . 
L i t t l e i s known abou t t h e s o u r c e s and a a o u n t s of 
• e t a l s now e n t e r i n g t h e L a k e . A i r b o r n e e a l s s i o n s 
f r o a power p l a n t s , s t e e l a l l l s , and I n c i n e r a t o r s 
• ay ba c o n t r i b u t i n g s i g n i f i c a n t a a o u n t s of s o a e 
• e t a I s t o t h e Lake e n v l r o n c e n t . More s t u d y s h o u l d 
hp e n c o u r a g e d s o t h a t r e l i a b l e e s t i m a t e s can b e 
Bade and t h e t r u e s i g n i f i c a n c e o f a i r b o r n e 
e a l s s l o n s e s t a b l l s h o d . Whi l e d a t a a r e a v a i l a b l e 
on v a t e r c o n c e n t r a t i o n s of heavy a e t a l s ID Lake 
Mich igan and i t s t r i b u t a r i e s , t h e l e v e l s of 
s e n s i t i v i t y and n u a b e r and f r e q u e n c y o f s a a p l n s 
a r e i n a d e q u a t e t o e s t a b l i s h p r e s e n t c o n d i t i o n s . 
Z i n c 9ccur& in h igh enough c o n c e n t r a t i o n s s o t h a t 
i t I s d e t e c t a b l e u s i n g p r e s e n t t e c h n i q u e s . 
C o p p e r , c a d a i u a , n i c k e l , l e a d and c h r o a i u a , a r e 
g e n e r a l l y he low d e t e c t a b l l l t y i n Lake M i c h i g a n . 
Heavy a e t a l s i n both I n d i a n a and Mich igan 
t r i b u t a r i e s a r e o f t e n he low t h o l e v e l of 
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s ampled Lake Mich igan w a t e r s , s e d i a e n t a , and 
a g n a t i c o r g a n ! s a s t o e s t a b l i s h a b a s e l i n e f o r 3«i 
e l e m e n t s . B i o l o g i c a l l y i m p o r t a n t a e t a l s such a s 
c a d m l a a and n i c k e l were n o t i n c l u d e d , bu t work 
aay b e g i n t o p r o v i d e a b s l n e f o r s o a e a e t a l s 
i n Lake M i c h i g a n . G e n e r a l l y , however , a n a l y t i c a l 
s e n s i t i v i t i e s f o r a e t a l s i n w a t e r s a a p l e s i i u s t b e 
i a p r o v e d b e f o r e any m e a n i n g f u l c o n c l u s i o n s a b o u t 
t h e a c t u a l h e a v y a e t a l s c o n c e n t r a t i o n i n L a k e 
Michigan and t h e c o n t r i b u t i o n of t h e t r i b u t a r i e s 
t o t h e s e l e v e l s can be e s t a b l i s h e d . F u r t h e r a o r e , 
t r i b u t a r i e s a u s t be sampled a t v a r i o u s f l o w 
s t a g e s t o e n a b l e an e s t i a a t e o f s o u r c e s and a a s s 
b a l a n c e t o he Bade. 
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DDT ( d i c h l o r o d l p h e n y l t r i c h l o r o e t h a n e ) and s o a e 
h e a v y a e t a l s a r e l o n g - l i v e d p o l l u t a n t s which aay 
b e r e t a i n e d in s e d i a e n t a r y l a y e r s and aay be 
r e l o c a t e d by p o s t d e p o a i t i o n a l b i o l o g i c a l o r 
m e c h a n i c a l p r o c e s s e s . T h i s s t u d y shows t h e DDT 
p r o f i l e s and t h e l e a d - a r s e n i c c o n t e n t of s o a e 
s e d i m e n t c e r e s f r o m t h e Laguna A t n s c o s e N a t i o n a l 
w l l - l l i f e R e f u g e ( T e x a s ) , a n a r e a s u r r o u n d e d by 
c r o p l a n d s t h a t h a v e been t r e a t e d e x t e n s i v e l y w i t h 
p e s t i c i d e s . DDT I s a o s t a b u n d a n t n e a r t h e t o p s 
o f t h e c o r e s a a p l e s and i t aay be e n r i c h e d i n 
s u b s u r f a c e c l a y e y l a y e r s . T h e r e f o r e , 
p o s t d e p o s i t i o n a l p r o c e s s e s h a v e r e l o c a t e d t h e DDT 
i n t o s e c o n d a r y h o s t s t r a t a . The r e l o c a t i o n i s 
a t t r i b u t e d t o b u r r o w i n g a n d a l x i n g by c r a b s , 
worms, *,nd o t h e r o r g a n i s e s b e c a u s e b u r r o w s a r e 
u b i q u i t o u s and d e e p . Bur rowing a c t i v i t y can h e 
e f f e c t i v e a s an a g e n t f o r r e l o c a t i o n of t r a c e r s 
of p o l l u t a n t s i n s e v e r a l w a y s : (1) p h y s i c a l 
m i r i n g ; (2) g e n e r a t i o n of open c a n a l s f o r 
c o n t i n u o u s c i r c u l a t i o n o f s u r f a c e f l u i d s d e e p 
i n t o the s u b s t r a t e ; and (31 I n g e s t i o n a t one s i t e 
and e x c r e t i o n a t a n o t h e r . Because DDT i s 
p e r s i s t e n t , i t i s c o n c e n t r a t e d t h r o u g h e c o l o q i c a l 
l e v e l s i n t h e e n v i r o n a e n t . Lead and a r s e n i c 
c o n c e n t r a t i o n s a r e n o t c o n c e n t r a t e d i n t h e 
s e d i a e n t s o f Laguna A t a s c o s a , and no t r e n d e x i s t s 
w i t h dep th i n t h e s u b s t r a t e o r w i th s e d i a e n t 
t y p e . E i t h e r l e a d a n d a r s e n i c a r e v e r y 
e f f e c t i v e l y r e t a i n e d i n s o i l s a f t e r t h e i r 
a p p l i c a t i o n or t h e a e t a l s h a v e been t r a n s p o r t e d 
a s c o a p l e x e s o r s o l u t i o n s t h o r u g h t h e c o a s t a l 
e n v i r o n a e n t and i n t o t h e G u l f o f Mexico . 
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B c j u n k i n , A . P . ; Oni ted S t a t e s A t o * l c Ptierqy 
Co**lttsiois 

Ger . a f f e n . (GNXXBX) 2313702 <B 01J , C 0?C, 
C01G), 20 l i a r . 1972, 21 p p . ; 13'i2 
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Beet. Bed. Ye t . (RMVEAG) 1973, 1 * 9 ( 6 ) , 7 7 9 - 9 2 ; 
1«73 

BPBC01T; TOBA; SWORDPISB; BABITB 

TAX0B3BY: TBOBNOS ALBACARES; TROBBOS OBESOS; 
KATSOwnwns PELABOS; ISUROS GLAOCOS 

The naan l e v e l s of a e r c u r y I n au s c l e s of 
1 - 6 - Y e a r - o l d T . ALBACABES and T . OBESOS, c a u g h t 
be tveen Dakar and P o l n t e - v o l r e , Here O.as and 
0.u6 p p a , r e s p e c t i v e l y t b e Hg l e v e l I n c r e a s e d 
f r o * 0 . 1 t o 1 . 0 - l . a pp* a s t h e a g e of f i s h 
i n c r e a s e d f r o * 1 t o 6 y e a r s . The «ean l e v e l s of 
He; i n XTPMAS GLAI1DT0S, RATS 00 OB OS PELAMIS, and 
TSOBOS GLAOCOS were 1 . 7 , 0 . 7 , and 1 . 1 pp*. 

15 
M i g r a t i o n of l e a d and Z i n c i n S u r f a c e w a t e r s 
Daring t h e s h a r p E n r l c h a e n t of t h e V a t e r s w i th 
S u l f i d e s o f t h e B e t a l s 

Aleksoenko, V . A . ; Danchev, V .V . ; F l e c o v , V . E . ; 
Raraqand , Ra*. p o l l t e k h . 7 n s t . , Karaganda , OSSB 

I t v . A tad . Rauk R»x. SSR, S e r . G e o l . (IRAGA8), 
1C<2I 7 6 - 7 7 . 1973 

BATEBj LEAt>; X1BC; BIGR ATI OB; RIVERS; SBDIBEBTS 

16 
B i c r o b i o l o g i c a l F o r a a t i o n of P o t e n t i a l l y 
n a z a r d o u s o r g a n o s e t a l l i c coapounda i n H a t e r 

A l e x a n d e r , 1 . ; H a t e r Honour . Bar . S c i . c e n t . , 
C o r n e l l O n l v . , I t h a c a , BT 

PB R e p o r t Bo. 21»69B/3, 2 2 p . ; 1972 

ORGABOBETALLIC COBPOOBDS; WATER; SSLSBIOB 
BIBBTHTLSEMBIBB; TELLORIOB; DIBBTHTITBLLORIDE; 
TOXICITT; BICHOBIOIOGI; TRABSFORHATIOB; 
BICROORGABISB 

TAXOBOHTt PEBICILLIOB 

17 
A g r o n o t l c C o n t r o l n o v e r t h e Env lconaen taL C y c l i n g 
of T r a c e E lement s 

A11aWar, V . R . ; O .S . P l a n t , S o i l , and B u t r i t i o n , 
l a b o r a t o r y , O .S . Depar tmen t of A g r i c u l t u r e , 
I t h i c a , H.T. 

A*, s o c . Agrono*?, 20 , 235; 1968 

AGRICOLTORE; TRACE CYCLIKG; COBTROLS 

18 
B i o l o g i c a l and P h y s i c o - C h e a i c a l A s p e c t s of t h e 
P a d i o c o n t a a l n a t i o n of Marine S p e c i e s and S e d l a e n t s 

A n c e l l l n , J . ; A v a r g a e s , « . ; flovard. P . ; 
G u e g u e n l a t , P . ; V i l g u i n , A. 

P a r t of R a d i o a c t i v e C o n t a a i n a t i o n of t h e H a r i n e 
E n v i o c n a e n t , P r o c e e d i n g s o f S y a p o s l u a he ld by t h e 
I n t e r n a t i o n a l A t o a i c Energy Energy Agency, 
S e a t t l e , VA, J u l y 10-10 , 1972 I225-2H1) 7 6 6 p . ; 
1973 

ADSORPTIOH; ALGAE: AQOATIC ECOSYSTEMS; CBBION 
1TT»: CESIOB 137; COBALT 60! MPPOSIOB; FISB; FOOD 
CHAIBS, IBYERTEBRATES; IBOB 55; BABGABESE SO; 
MARIBE DISPOSAL: MICROOPGARISBS; RADIOACTIVE 
VASTE DISPOSAL; HADIOECOLOGT; RADIOBOCLIDE 
MIGRATIOB; RETEBTIOB; B0THEBI0B 106; SEDIREBTS; 
SOUJBILITY: STROBTIOB A?? OP TAKE: VERTEBRATES; 
ZIBC 65; SALTWATER; CERIUM; CESIOB; COBALT; IROB; 
BABGABESB; ZI»C; STFOBTIOB; ROTREBIOR 
v a r i o u s a s p e c t s of t h e p h y s i c o - c h e a i c a l and 
b i o l o g i c a l f a t e of r a d i o a c t i v e p o l l u t a n t s i n t h e 
a a r l n e © n v l r o n a a n t a r e r e v i e w e d i n t h e l i g h t o f 
t h e r e s u l t s at r e c e n t r a d i o e c o l o g l c a l r e s e a r c h , 
i n s t u d v l n g c o n t a m i n a t i o n of any k i n d , i t i s 
n e c e s s a r y t o t a k e i n t o a c c o u n t t h e r e l a t i v e 
i • p o r tan c e o f p h y s i c o - c h e a l c a l and b i o l o g i c a l 
p r o c e s s e s t h a t tafce p l a c e s i a u l t a n e o u s l y . In a 
c e r t a i n nuabe r of c a s e s t h o a e c h a n l s a o whereby 
e l e a e n t s p r e s e n t i n s a a l l q u a n t i t i e s i n s e a v a t e r 
a t e adsorbed on t o l i v i n g o r g a n i s e s a r e s i a i l a r 
t o t h o s e t h a t a p p l y t o i n e r t b o d i e s . The 
c o n t r i b u t i o n it t h e s p e c i e s t o f i x a t i o n of t h e 
e l e a e n t i s p a s s i v e , and t h a p h y s i c o - c h e a l e a l 
p r o p e r t i e s o f t h e c o n t a a i n a n t s and o f t h e 
c o n t a a l n a t e d c a r r i e r c an d o a l n a t e i t s own 
b i o l o g i c a l p r o p e r t i e s , p a r t i c u l a r l y t h e 
p h y s i o l o g i c a l b a r r i e r of r e g u l a t i o n . V a r i o u s 
t y p e s of e q u i l i b r a t i o n of t h e p o l l u t i o n of t h e 
o r g a a s , n o t a b l y i n f i s h , v i t h t h e p o l l u t i o n o f 
t h e e n v i t a n a e n t a r e e x a a l n e d , t o g e t h e r w i t h t h e 
t b e d i f f e r e n c e s i n t h e c a p a b i l i t y of v a r i o u s 
c o a p e t l n g s i t e s f o r a d s o r p t i o n of a s p e c i f i c 
p o l l u t a n t , f o r e x a a p l e t h e c a p a b i l i t y of 
s e d l a e n t s on t h e one band and t h e l i v i n g s p e c i e s 
i n c o n t a c t v l t h t h e s e d l a e n t s on t h e o t h e r . 
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I s L e J d R e a l l y a ' o u r L e t t e r Word? 

A n d e r s o n , H . N . ; w t x s o n , B .G. 

P r e s e n t e d a t t h e S e v e n t h A n n u a l C o n f e r e n c e on 
T r a c e S u b s t a n c e s I n E n v i r o n a e n t a l H e a l t h 
n n i v e r s i t y o f H l s s o u r l - C o l u a b l a , c o l n a b i a , no 
* 5 2 0 1 , J u n e 1 2 - 1 0 , 1973 ; 1970 

LEAD; INDUSTRI; HIKES; SHELTER; ES7XR0VHENTAL 
SAFEGUARDS; SFTTT.ING PONDS; SAHPLINGJ SOL?OP 
DIOXIDE: FURNACING; ACID PLANT; TAILXHGS; 
HILLING; ALBAE; RECIRCOLATTON; ARTIPICAL 
HEANDSRS; SINTERING 

A p r a c t i c a l , c o a a o n s e n s e , w o r k i n g p a r t n e r a h i o 
d e v e l o p e d i n t h e NSF (RANN) Lead P r o j e c t h a s 
a l l o w e d e n v i r o n a e n t a l l s t s t o w o r k w i t h e n g i n e e r s 
t r o a I n d u s t r y t o e x p o s e a n d r e s o l v e p r o b l e a s F o r 
s o c i a l and e c o n o a l c b e n e f i t s . I n t h e New Lead 
B e l t (SB n l s s o u r l ) a f o r a a l l z e d c o o p e r a t i v e 
r e s e a r c h e f f o r t a a o n g t h e AHA* Lead c o r p o r a t i o n 
of M i s s o u r i , t h e U n i v e r s i t y of H l s s o u r i , a n d t h e 
U . S . f o r e s t s e r v i c e b e g a n i n 1 9 7 0 when t r e e 
d i s c o l o r a t i o n , o r b r o n z i n g , was n o t i c e d i n t h e 
new q r o v t h s on t r e e s down-wind f r o a a s a e l t e r . A 
n e t w o r k of a t a o s p h e r i c s o n l t o r i n g s t a t i o n s was 
s e t up a r o u n d t h e s a e l t e r and d a t a f r o a t h e s e 
s t a t i o n s showed SO (2) t o b e t h e c a u s e of t h e t r e e 
b r o n z i n g . C o s t l y , b u t e f f e c t i v e , a e a s u r e s w e r e 
t a k e n by t h e AHAX C o r p o r a t i o n t o e l i a l n a t e t h e 
p r o b l e a . M e a s u r e s h a v e a l s o b e e n t a k e n t o 
o l i a i n a t e l e a d d u s t , C0(2) and c a r b o n a t e , and 
o r g a n i c p o l l u t i o n o f s t r e a a s n e a r b y . 

20 
Flow and r h e a l c a l c h a r a c t e r i s t i c s o f t h e S t . 
J o h n s R i v e r a t J a c k s o n v i l l e , PL 

A n d e r s o n , W.J G o o l s b v , D .A . 

u n i t e d s t a t e s G e o l o g i c a l S u r v e y , B u r e a u o f 
G e o l o q y , F l o r i d a D e p a r t a e n t o f N a t u r a l R e s o u r c e s , 
c o n s o l i d a t e d r l t y o f J a c k s o n v i l l e , O p e n - " i l e 
R e p o r t 7 3 0 0 8 ; 1973 

*L0W CHARACTERISTICS; CHEHISTRT; RIVERS; 
ESTOARIES; CHLORIDE; STRATIFICATION; TEHPBRATOFE 

GEOGRAPHICAL DESCRIPTIONS O . S . , F l o r i d a (S) 
J a c k s o n v i l l e , S t . J o h n * s R i v e r 

The S t . J o h n s R i v e r a t J a c k s o n v i l l e , which i s 21 
a l i o s u p s t r e a a f r o a t h e o c e a n . I s p a r t o f a t i d a l 
e s t u a r y t h a t f o r p r a c t i c a l p u r p o s e s a a y b e 
c o n s i d e r e d t o e n d a t L i k e G i o r g e , 106 a l i e n 
u p s t r a a a f r o a t h e o c e a n , o c c a s i o n a l l y , t l f f a l 
e f f e c t s a r e n o t e d 1 6 1 a l l f/S u p s t r e a a . The 
c h n n n e l o f t h e e s t u a r y a b o v e J a c k s o n v i l l e I s 
c a p a b l e of s t o r i n g huge a a o u n t s c f v a t e r p a s t 
J a c k s o n v i l l e . H o s t o f t h i s w a t e r s u b s e q u e n t l y 
f l o w s back p a s t J a c k s o n v i l l e a s t h e o c e a n t i d e 
f a l l s . T h e s e t i d a l f l o w e a v e r a g e 8 7 , 0 0 0 c u b i c 
f e e t p e r s e c o n d a t J a c k s o n v i l l e , a n d peak f l o w s 
e x c e e d i n g 1 * 0 , 0 0 0 c u b i c f e e t p e r s e c o n d a r e 
c o a a o n . T h e a v e r a g e t i d a l f l o w s a r e n o r e t h a n 
s e v e n t l a e s an l a r g e a s t h e a v e r a g e n e t f o r 
f r - s h - w a t e r f l o w . F r e s h w a t e r d r a i n i n g f r o a t h e 
e s t u a r y I n c r e a s e s t h e v o l u a e and d u r a t i o n o f e b b 
t i d a l f l o w s ( d o v n s t r e a a t and d l a i n l s h e s t h o 
v o l u a s and d u r a t i o n o f f l o o d t i d a l f l o w s 
( u p s t r » a a ) . About a q u a r t e r o f t h e f r e a h w a t e r 
t h a t f l o w s i n t o t h e e s t u a r y f r o a A p r i l t h r o u g h 
S e p t e m b e r i s r e l e a s e d t o t h e o c e a n f r o a O c t o b e r 
t h r o u g h March . When e v a p o t r a n s p i r a t i o n f r o a t h e 

e s t u a r y a b o v e J a c k s o n v i l l e e x c e e d s r a i n f a l l a n d 
f r e s h - w a t e r I n f l o w i n t o t h e e s t u a r y , t h e n e t l o s s 
o f w a t e r t e n d s t o caus<> t h e v o l u a e a n d d u r a t i o n 
o f t h e i i p s t r e a a f l o w s t o e x c e e d t h o s e of t h e 
d o w n s t r e a a f l o w s . The n e t f l o w of t h o S t . J o h n s 
R i v e r a t Na ln S t r e e t B r i d g e In J a c k s o n v i l l e was 
d o w n s t r e a a a b o u t 70 p e r c e n t of t h e d a y s o f r e c o r d 
a n d u p s t r e a a a b o u t 30 p e r c e n t of t h e d a y s of 
r e c o r d . Z e r o n e t f l o w o c c u r e d on 13 of t h e U,S<>7 
d a y s of r e c o r d , o r 0 . 3 p e r c e n t o f t h e t i a e . The 
g r e a t e s t n u a b e r o f c o n s e c u t i v e d a y s t h a t t h e n e t 
f l o w was z e r o o r u p s t r e a a w a s 1U d a y s . S e a v a t e r 
a o v i n g u p s t r e a a f r o a t h e a o u t h o f t h e S t . J o h n s 
R i v e r a l x e s w i t h t h e f r e s h e r w a t e r a l r e a d y i n t h e 
r i v e r c h a n n e l t o f o r a a z o n e of t r a n s i t i o n . The 
c h l o r i d e c o n c e n t r a t i o n i n t h i s z o n e v a r i e s f r o n 
t h a t of s e a w a t e r t o t h a t of t h e f r e s h - w a t e r 
i n p u t , when t h e z o n e o f J a c k s o n v i l l e i n c r e a s e s 
v l t h u p s t r e a a f l o w and d e c r e a s e s w i t h d o w n s t r e a a 
f l o w . D u r i n g a p a r t i c u l a r t i d a l c y c l e , t h e 
r a g n i t u d e and r a n g e i n c h l o r i d e c o n c e n t r a t i o n i n 
t h e r i v e r a t J a c k s o n v i l l e d e p e n d s on t h e l e n g t h 
a n d g r a d i e n t o f t h e z o n e o f t r a n s i t i o n and on t h e 
v o l u a e o f t h e t i d a l f l o w s . About B0 p e r c e n t o f 
t h e t i a e t h e c h l o r i d e c o n c e n t r a t i o n a t H a l n 
S t r e e t b r i d g e E x c e e d s 250 a l l l i g r a a s p e r l i t e r . 
Be tween J a c k s o n v i l l e a n d t h e o c e a n t h e r i v e r 
s h o w s s t t a t l f l c a t i o n b e t w e e n t h e s e a v a t e r and 
o v o r l y i n g r i v e r w a t e r . However , s t r a t i f i c a t i o n 
t e n d s t o weaken o r d i s a p p e a r i n t h e v i c i n i t y o f 
J a c k s o n v i l l e , p r o b a b l y b e c a u s e o f i n c r e a s e d 
t u r b u l e n c e c a u s e d by c h a n n e l c o n s t r i c t i o n and 
b r i d g e p i e r s . The t e n p e r a t u r e o f t h e r i v e r 
a v e r a g e s l e s s t h a n 15 d e g r e e c ( C e l s i u s ) (59 
d v g r e e F) i n J a n u a r y and F e b r u a r y a n d a o r e t h a n 
2 6 d e g r e e C (82 d e g r e e F) i n s u a a e r . 
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P o s s i b l e P u r i f i c a t i o n of W a s t e S l u r r i e s and Was te 
H a t e r s D u r i n g B a r i u a S a l t P r o d u c t i o n 

A n d r e e v a , K . ; D i a l t r o v a , L . ; H l s h e v , H . ; 
N r u s t e v a , n . ; T r a y a n o v a , n . ; n e l o t e l e v a , n . ; nssR 

God. N a u c h n o i z s l e d . I n s t . K h i a . P r o a . (GHRPAG) , 
1 1 , 2*19-256; 1973 

BARI0H; SALTS; WASTE PORIFICATTON; HASTE HATER 

22 
N e t h y l a e r c u r y I n E s u a r i n e S e d i a e n t s 

A n d r e n , A.H. ; H a r r i e s , p . c . 

N a t u r e 2 » 6 , 2 5 6 - 2 5 7 ; 1973 
HETHTLHERCIRT; HERC0RT: SEDIMENTS: ESTUA3IFS; 
FISHERIES: XND0STRIAL EFFLUENTS 

S u r f a c e s e d i a e n t s v e r e c o l l e c t e d f r o a t h e 
H i s s i s o t p p i D e l t a , H o b l l e Bay , and t h e , f l o r i d * 
F v e r g l a t e s and a n a l y z e d f o r t o t a l a e r c u r y , 
a e t h y l a t e d a e r c u r y a n d t o t a l o r g a n i c c o n t e n t . 
The a e t h y l a e r c u r y c o n c e n t r a t i o n v a r i e d f r o a l e s s 
t h a n O.02 ng g - 1 t o 0 . 1 9 ng g - 1 , t h e h i g h v a l u e 
b e i n g l a t h e e s t u a r i n e s e d i a e n t s f r o a n o b l l e Bay , 
wh ich hafl p r e v i o u s l y r e c e i v e d s u f f i c i e n t 
q u a n t i t i e s o f a n t h r o p o q e n l c a u r c u r y e f f l u e n t s t o 
r e q u i r e a b a n on c o c ^ e r c i a l f i s h e r i e s . The 
• e t h y l a e r c u r y c o n t e n t n e v e r r e p r e s e n t s e o r o t h a n 
0 .07V of t h e t o t a l a e r c u r y p r e s e n t ; t h e a v e r a g e 
i s 0 . 0 3 % . 
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' 3 
P a r t i t i o n C o e f f i c i e n t " ) f o r Ve, Mn,i>b, Hi, Zn, Cu 
Between R i v e r Water and Suspended Load , a n d 
l i n e n l o g i c a l C o m p o s i t i o n of Suspended Load o f 
S e l e c t e d Kansas R ive r S y s t e m s : P r o j e c t 
Comple t ion P e p t . J u l y 69-Uec 70 

ftndlno, E . E . ; Hagnuson, L . M . ; Waugh, T . C . ; E v a n s , 
T . ; Kansas P a t e r R e s o u r c e s R e s e a r c h I n s t . , 
Manhat tan 

Repor t Wo. C o n t r i b - 8 0 ; c o n t r a c t 0 1 - 1 9 - 3 1 - 3 0 1 6 ; 
M o n i t o r i n g Agency Rept Mo. W72-06285, 
OWRR-A-030-KAN ( 1 ) ; P r o l . OWRR-A-030-KAN; PB 
20776, 126 p . ; 1«72, J a n u a r y 

P A R T I T I O N C O E F F I C I E N T S ; PATER A N A L Y S I S ; WATER 
CHEMISTRY; A D S O R P T I O N ; METALS; C L A Y S ; M I N E R A L S ; 
MORTMORILLOMITE; P A R T I T I O N MATHEMATICS; 
GEOCHEMISTRY; R I V E R S ; I R O N ; MANGANESE; N I C K E L ; 
L E A D ; C O P P ' R ; Z I N C ; WATER; THACE ELEMENTS; 
SUSPENDED S E D I M E N T S ; LIMNOLOGY; LEAD; SEDIMENTS 

2K 
Mercury In Lake s e d i m e n t s . P o s s i b l e I n d i c a t o r o f 
t e c h n o l o g i c a l Growth 

As ton , S . P . ; B r u t y , D. ; C h e s t e r , R . ; P a d g h a a , 
P . C . ; A p p l . Geochnn. R e s . Group , l a p . C o l l . , 
London, Eng land 

Na tu re (London) (NATUAS) 2U1(539U) U50-1; 1973 

MERCURY; LAKES; SEDIMENTS; INDUSTRY; GEOLOGY 

Lake s e d i m e n t s , which g e o l o g i c a l l y h a v e a 
r e l a t i v e l y r a p i d r a t e ot d e p o s i t i o n , might 
p r o d u c e e v i d e n c e of a a n ' s i n p u t of a e r c u r y t o t h e 
e n v i r o n a e n t . A 1 - m e t e r u n d i s t u r b e d s e d l a e n t c o r e 
form t h e South B a s i n , Lake Windermere , E n g l a n d , 
was o b t a i n e d and a n a l y s e d . The v e r t i c a l 
d i s t r i b u t i o n o f Hg c o u l d r e s u l t f r o a an 
I n c r e a s i n g s u p p l y o t Hg o v e r t h e p a s t h a l f 
m i l l e n l u m , p r o b a b l y due t o an enhanced r e l e a s e o f 
Hg by m a n ' s a c t i v i t i e s . These i n c l u d e ; 
d e n u d a t i o n of l a n d s u r f a c e s : heavy i n d u s t r y , 
a i n i n g and q u a r r y i n g ; b u r n i n g o f f o s s i l f u e l s ; 
and sewage d i s p o s a l . Much o f t h e Hg t h u s 
r e l e a s e d i n i t i a l l y e n t e r s t h e a t a o s p h e r e , 
a l t h o u g h s o a e i s i n t r o d u d i r e c t l y i n t o n a t u r a l 
w a t e r s . The a u t h o r s s u g g e s t t h a t t h e Hg c o n t e n t s 
of t h e c o r e r e f l e c t , a t l e a s t i n p a r t , t h i s I n p u t 
by a a n . The d e e p s e d i m e n t s have a 3 a v e r a g e Rg 
c o n t e n t of 132 ppb which p r o b a b l y r e p r e s e n t s t h e 
l o c a l " b a c k g r o u n d " , s i n c e a p p r o x i a a t e l ? 1000 AD 
t h e r e h a s been a s t e p w i s e I n c r e a s e i n Hg c o n t e n t s 
of t h e s e d i m e n t s wh ich aay c o r r e l a t e w i t h Ban ' s 
a c t i v i t i e s , f o r ej. imple t h e c h a n g e In t h e c o r e 
s a y r e f l e c t t h e o n s e t of t h e I n d u s t r i a l 
R e v o l u t i o n . I t i n l i k e l y t h a t t h e I n t r o d u c t i o n o f 
sewage I n r e c e n t y e a r s w i l l h a v e r e s u l t e d I n an 
i n c r e a s e d s u p p l y o f Hq i n t h e l a k e . The 
c o a b i n a t t i o n o f v a r i o u s f a c t o r s c o m p r i s i n g 
t e c h n o l o g i c a l g rowth h a s , t h e r e f o r e , r e s u l t e d i n 
a p r o g r e s s i v e i n c r e a s e of Hg i n t h e s e d i m e n t s o f 
l a k e Winde rmere . 

C o n c e n t r a t i o n E f f e c t s on C e s l u a - 1 3 7 , Z inc -6* ; , 
C o b a l t - 6 0 , and Ru then ium-106 S o r p t i o n by M a r i n e 
S e d i m e n t s , v i t h G e o c h e a i c a l I m p l i c a t i o n s 

A s t o n , S . R . ; Duursma, E . K . ; I n t . L a b . n a r . 
P a d l o n c t . , IAEA, Monaco 

N e t h . J . Sea R e s . (NJSRBA), 6 ( 1 - 2 ) , 22*i-200; 1973 

FALLOUT; SEDIMENTS; CESIUM 137; ZINC 65; COBALT 
6 0 ; RUTHENIUM 106 ; SALTWATER; GEOCHEMISTRY 

26 , 
G e n e r a l S t u d y o f C h e a t c a l P o l l u t a n t s Thrown I n t o 
Sea Water ; I n v e n t o r y and T o x i c i t y S t u d i e s ; I . 
Methodo logy : I I . M e d i t e r r a n e a n 

H u b e r t , n . J . ; G a a b a r o t t a , J . P . ; n o n n i e r , B . ; 
Ba re111 , M.; D a n i e l , S . ; A u b e r t , J . ; I n s t . N a t . 
S a n t e Rech. Med. , N i c e , f r a n c a 

Rev. i n t . O c e a n o g r . Med. , 1<Supp l . )» 1 - 7 2 : 1969 

CHEMICALS: SALT WATER; TOXICITY: METHODOLOGY; 
MARINE BIOLOGY 

An I n v e n t o r y of c h e a i c a l p o l l u t i o n o f F r e n c h 
c o a s t a l w a t e r s i s p r e s e n t e d i n Q v o l u m e s : t h e 
1 s t I s . d e d l c a t e d t o g e n e r a l c o n s i d e r a t i o n s and 
m e t h o d o l o g y , t h e o t h e r s d e s c l r b e p r e s e n t 
p o l l u t i o n i n t h e M e d i t e r r a n e a n , A t l a n t i c , Channe l 
and North Sea r e g i o n s . The r e s u l t s e m p h a s i z e t h e 
need f o r c l a s s i c a l a n a l y t i c a e t h o d o l o g y , new 
t e c h n i q u e s and " b i o l o g i c a l c o u n t e r s " a d a p t e d t o 
t h i s p a r t i c u l a r p r o b l e a . V a r i o u s t y p e s o f 
c h e a i c a l p o l l u t a n t s a r e s u r v e y e d , s u c h a s . 
s y n t h e t i c d e t e r g e n t s p e t r o l e u a p r o d u c t s , 
p e s t i c i d e s and i n d u s t r i a l w a s t e . Soae p a r t i c u l a r 
c a s e s of w i d e s p r e a d p o l l u t i o n a r e s t u d i e d . The 
g e n e r a l e x p e r i m e n t a l c o n s i d e r a t i o n s d e v e l o p e d 
l e a d , f o r t h e s t u d y o f i n d u s t r i a l w a s t e , t o t h e 
u s e o f a s t a n d a r i z e d a e t h o d o l o g y which 
d o a o n s t r a t e s t h e phenoaena o t i n t e r v e n i n g a c u t e 
t o x i c i t y on t h e c o n s t i t u e n t s of t h e a a r i n e 
e n v i o r n a e n t . The p o s s i b i l i t y of t r a n s a i t t l n g 
t h e s e t o x i c e f f e c t s t o t h e f i n a l consumer i n t h e 
b i o l o g i c a l c h a i n i s a l s o s t u d i e d . T e c h n i q u e s used 
t o c a r r y o u t t h e s e b i o l o g i c a l a e a s u r e a e n t E a r e 
d e s c r i b e d i n d e t a i l , a s w e l l a s a method f o r 
I n t e r p r e t i n g t h e r e s u l t s t h u s o b t a i n e d . The 
r e s u l t s a r e g r o u p e d a c c o r d i n g t o z o n e ; 
M e d i t e r r a n e a n , Channe l and A t l a n t i c . 

27 
D e t r i m e n t a l E f f e c t s of T o x i c c h a r g e by Heavy 
M e t a l s o r P h e n o l on s u b a e r g e d Water P l a n t s 

Aue rbach , S . ; P r u e f e r , P . ; W e i s e , G . ; S e k t . 
W a s s e r w e s . , T e c h . D n i v . D r e s d e n , D r e s d e n , E. 
Geraany 

I n t . G e s a a t e n H y d r o b i o l . (IGHYAZ), *>8(1) , 19 -32 ; 
1973 

HEAVY METALS; SUBMERGED WATER PLANTS; PLANTS: 
AQUATIC PLANTS 

TAXONOMY! FONTINALIS ABTIPYRETICA 
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T t i s t r l b u t i o n of Hercury in S e d i a e n t s of t h e 
Hooksick H i r e r Dra lnaqe 

Babeosk, R . S . ; Ro lby , N . I . ; Dep. G e o l . , w e s t . 
Washington s t a t e c o l l . , B e l l l n g h a a , Wash. 

Nor thwes t S c i . (NOSCAX), ttT (3>, 180-189; 1973 

HEWORY; SEDIHENTS; FIVERS; DRAINAGE; DISTRIBUTION 

29 
T o t a l Mercury C o n t e n t of Sone F i s h e s of t h e Ronte 
Aaia ta Area R i v e r s 

Bacc l , P . ; Renzon l , A. ; I s t . Ana t . C o a p . , Univ. 
S i e n a , S i e n a , I t a l y 

R a s s . Med. S p e r . (RHSPAY), 2 0 ( 1 ) , 60-67; 1973 

HSPCHPY; PISH; WATER; ZTHHABAR; MICROORGANISMS 

TAX0N5MY: LEUCISEUS CEPHALnS; BARBOS 
MERIDIONALIS; RUTILUS ROBILIO 

GEOGRAPHICAL DESCRIPTION: I t a l y , Honte A a l a t a , 
S i e n a , V i t e r b o 

v a l u e s f r o a 0 . 0 2 7 t o 8 . 0 3 ppa v e r e found f o r t h e 
n e r c n r y c o n t e n t In t h e v h l t e a u s c l e of LEUCISEUS 
C E P H A L U S , NARPUS H E R I D I O N A L I S , a n d R O T I L O S 
ROBILIO t a k e n f r o o 8 s t r e a a s o f t h e Honte A a l a t a 
Hg ( c i n n a b a r * - B i n ! , $ a r e a between S i e n a and 
V l t e r b o , I t a l y . I n g e n e r a l , B. RERIDXONALIS had 
h ighe r Hq c o n t e n t s t h a n t h e o t h e r 2 s p e c i e s , 
prep u s a b l y b e c a u s e i t s b o t t o n - f e e d i n g h a b i t s 
expose i t t o a l c r o o r g a n l s a s which a e t h y l a t e and 
c o n c e n t r a t i o n Hg. The a a j o r p a r t of t h e Hg 
o r e s e n t ' i n t h e w a t e r and In t h e f i s h I s 
a t t r i b u t e d • t o w a s t e ( ' - o ^ v c t s f r o a t h e a i n e s 
r a t h e r t h a n t o l e a c h i n g and w e a t h e r i n g of t h e 
Hg-bear lng r o c k s . 

30 
Reaovsl of Copper f r o a Waste Water w i t h I o n 
Exchange R e s i n s 

B a l s e r o , G .B . ; C a l l e g a r o , A . ; H e l o t t l , A. ; 
M o n t e c a t l n l E d i s o n , N l l a n , I t a l y 

I n q u l n a a e n t o (TQAIUW) , 15(1) , 37-39; 1973 

COPPER; RECOVERY; WASTE WATEft; IONS; REMOVAL; ION 
EXCHANGE 

32 
C o n t r i b u t i o n of A t a o s p h e r i c C h l o r i d e i n Water 
f r o a S e l e c t e d C o a s t a l s t r e a a s of C e n t r a l 
C a l i f o r n i a 

Baldwin, A.D.; D e p a r t a e n t of GeoXogv, n i a n i ' 
O n l v e r s l t y , O x f o r d , Oil 15056 

H a t e r Resources R e s e a r c h , 7 ( D ) , 1007; 1971, August 

ATMOSPHERE; CHLORIDE; COASTAL WATERS; WATER 

GEOGRAPHICAL DESCRIPTION: U . S . , C a l i f o r n i a , San t a 
C r u z , Half Noon Boy 

C h e a l e a l q u a l i t y and d i s c h a r g e d a t a v e r e 
c o l l e c t e d and ana lyzed f r o a f i v e s t r e a a s d r a i n i n g 
w a t e r s h e d s between Half noon Bay and Santa Cruz , 
C a l i f o r n i a , t o d e t e r a l n e t h e c o n t r i b u t i o n of 
a t a o s p h e r i c c h l o r i d e t o t h e s e c o a s t a l b a s i n s . 
F i f t y - n i n e p e r c e n t o f t h e t o t a l c h l o r i d e l e a v i n g 
t h e b a s i n s u n d e r l a i n by T e r t i a r y s e d i a e n t a r y 
r o c k s pe r year i s a t a o s p h e r i c In o r i g i n . N ine teen 
p e r c e n t of t h i s a t a o s p h e r i c c h l o r i d e c o n t r i b u t i o n 
I s ' .u t roduced d i s s o l v e d In r a i n v a t e r , whereas t h e 
r e a a i n l n g uof I s b rough t i n t o t h e b a s i n s a s f i n e 
p a r t i c u l a t e d u s t , in ' f o g d r i p , ' o r a s an a e r o s o l . 

33 
Appl ied Agua t i c s t u d i e s 

B a l y l o c k , 8 . G . : A l l e n , C . P . ; Cosg rove , G . E . : 
Rlwood, J .W. ; Eyaan, L . D . ; F r a n k , N . ; G r i f f i t h , 
H .A . ; J o l l e y , R . L . ; N e l s o n , D . J . ; S c o t t , C . D . ; 
P i t t , W.W.; T r a b a l k a , J . R . ; O l r l k s o n , G . o . ; 
S h u g a r t , H.H. 

P a r t of R n v i r o n a e n t a l S c i e n c e s O i v l s i o n Annual 
P r o g r e s s Repor t P e r i o d Ending Sap tenbe r 30 , 1972, 
ORNL-H8S8, 7 9 - 8 5 ; 1973 

AQUATIC BIOLOGY; RADIONUCLIDES; SEDIHENTS; 
TRITIOH; PISH: CYTOGENTICS; RADIATION EFFECTS; 
CHANNEL CATFISH; NICRE; CHLORINATION; SEWAGE; 
EFFLUENTS; BLUEGILLS 

TAXONOMY: DR0S0PHILA; ICTALURUS PUNTATOS; 
CHIRONOHUS .'BNTAN5; IEP0HIS RACROCHIRUS 

31 
H e t h y l a a r c u r y P o i s o n i n g In I r a q : An 
T n t e r u n i v e r s i t y r e p o r t 

P a k i r , P . : P a a l u j l , I . ; A a l n - 3 a k i , L . ; H u r t a d h a , 
R . ; K h a l i d i , A . ; Al-Rawi , N.Y. : M k r i t i , S . ; 
D h a h i r , H . I . ; C l a r k s o n , T.W.; S a i t h , J . C . ; 
Doher ty , R .A . ; U n i v e r s i t y of Bahgdad, I r a g ; 
U n i v e r s i t y of R o c h e s t e r , R o c h e s t e r , N.Y. 

S c i e n c e 131, 230-2H1; 1973, J u l y 20 

HETHYLHERRURY: HUMANS; T O X I C I T Y ; P O I S O N I N G ; 
HERCORR; F U N G I C I D E S 
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F e o l o j y and t h e C o n c e n t r a t i o n and E f f e c t o f 
p o l l u t a n t s I n N e a r s h o r e " a r l r e E n v i o r n a e n t s 

n a r t l e t t , n . A . 

p a r t Df I n t e r n a t i o n a l s y a p o s i n a on I d e n t i f i c a t i o n 
and B e a s u r e a e n t of E n v l ^ o n a e n t a l P o l l u t a n t s , 
O t t awa , O N t n r i o , Canada ; J u n e 1<l, 15, 16, 17, 1071 

SALTWATER; I.AGOOBS; ESFOABIES; DELTAS; SALT 
MARSHES; COASTAL HATEB3; BIOBASS; BACTERiA; 
FOPAMINIFERA; DIATOMS; MOLLUSCS; SEDIHEHTS; 
TEMPERATORE; PR; BH; OXYBEB; CABBOB DIOXIDE; 
STLTCA; BITRATES; BITRTTES; IROB; COPPER; 
BAGBESIOB; PHOSPHATE; SODIOB 

S e v e r a l n e a r s h o r e n a r i n e e n v i r o n a e n t s ( l a g o o n s , 
e s t u a r i e s , d e l t a s , s a l t a a r s h e s , b e a c h e s , and 
I n n e r c o n t i n e n t a l s h e l v e s ) a d l a c e n t t o t h e 
A t l a n t i c p r o v i n c e s have been a o n l t o r e d d u r i n g t h e 
p a s t 10 y e a r s . M o n i t o r i n g h a s been c o n d u c t e d 
e i t h e r c o n t i n u s u s l y , d i o r n a l l y , o r on a s e a s o n a l 
b a s i s . B l o a a s s - v a t e r a a s s , b l o a a s s - s u b s t r a t e , and 
v a t e n a s s - s u h s t r a t e c h a r a c t e r i s t i c s h a v e been 
a n a l y z e d . The p r e v i o u s h i s t o r y of t h e s e 
p n v i c o n a e n t s v a s I n v e s t i g a t e d by c o r i n g . 
B i o a o n i t o r i n g , u t i l i z i n g " b a c t e r i a , f o r a a i n i f e r a , 
d l a t o a s , and a o l l u s c s , h a s i n d i c a t e d a a j o c t r e n d s 
In bo th s p e c i e s and a s s e a b l a g e a s s o c i a t i o n s , i n 
s p e c i f i c e n v i r o n a e n t s . Tn a d d i t i o n , t h e 
f o l l o v i n g p a r a a e t e r s were a e a s u r e d : 1) S e d l a e n t -
d i s t r i b u t i o n , t o t a l o r g a n i c c o n t e n t , s i z e , and 
heavy a l n e r a l s c o n t e n t , ?) S a l i n i t y , 3) 
T e n p e r a t u r e , 9) pH, 5) Eh, 6) Oxygen, 7)C02, 8) 
S i l i c a , 9) B i t r a t e , 10) N i t r i t e , 11) i r o n , 12) 
c o p p e r , 13) B a g n e s l u a , 14) P h o s p h a t e , and 15) 
S o d i u a . These p a r a a e t e r s have shovn t h e 
q u a n t i t a t i v e r e l a t i o n s h i p s ond t h e d i s t r i b u t i o n 
and d i l u t i o n of p o l l u t a n t s a s a f u n c t i o n o f t l a e 
and d i s t a n c e f r o a p o i n t of i n j e c t i o n i n t o t h e 
w a t e r a a s s . A l l s p e c i e s i n v e s t i g a t e d a r e p a t c h i l y 
d i s t r i b u t e d , s o t h a t s a a p l l n g a e t h o d s p l a y an 
i a p o r t a n t r o l e i n i n t e r p r e t a t i o n . T h u s , 
i n f r e q u e n t s a a p l i n g and w i d e l y - s p a c e d s t a t i o n s 
o n l y p r o v i d e a p a r t i a l e n v i r o n n e n t a l p i c t u r e . 
N e a r s h o r e a a r i n e e n v i r o n n e n t s a r e e u r y b a t h i c and 
c o n t a i n e x t r e n o l y t o l e r a n t o r q a n i s a s . T h e s e 
l i v i n g o r q a n i s a s p r i v i d e t h e a o s t s e n s i t i v e and 
a c c u r a t e a e n n s of n o n l t o r l n g , i d e n t i f y i n g , and 
c o n t r o l l i n g p o l l u t a n t s i n n e a r s h c r e a a r i n e 
e n v l r o n a e n t s . I t was f o u n d t h a t aany s p e c i e s a r e 
e x p e r i e n c i n g d i f f i c u l t y e s t a b l i s h i n g nev 
p o p u l a t i o n s o r even s u r v i v i n g . C e r t a i n s p e c i e s 
have a d a p t e d t o s e v e r e f f l u e n t a r e a s , v h i l e 
o t h e r s have aoved s eaward or d i s a p p e a r e d . These 
d i s t i n c t e n v i r o n a e n t a l c h a n g e s h a v e o c c u r r e d i n 
t h e p i s t 10 y e a r s w i t h r a p i d l y i n c r e a s e d 
d e t e r i o r a t i o n o c c u r i n g f r o a 1967 t o t h e p r e s e n t . 

35 
E f f e c t s of l i n e and l a n t h a n n a on c a l c i u a o p c a k e 
by M i t o c h o n d r i a and F r a g a e n t e d S a r c o p l a s m i c 
R e t i c u l u a of P rog s k e l e t a l fluscle 

B a t r a , S . ; Dep. P h a r a a c o l . , O n i v . Land , Lund, 
Sweden 

J . C e l l . P h y 3 i o l . (JCLLAX) , 8 2 ( 2 ) , 2H5-256; 1973 

ZINC; MOSCLES; CALCIOB; BETABOLISB; LANTHA NOB; 
BITOCHONDRIA; SARCOPLASMIC RETIC0L0H; FROG 

2 i n o a t * - 1 0 a l c r o a o l e s ha d no e f f e c t on 

c a l c i u a u p t a k e by a i t o c h o n d r l a o r f i a g a e n t e d 
s a r c o p l a s a i c r e t l c u l a a (FSR) f r o a f r o g s k e l e t a l 
a u s c l e , b u t 25 a i c r o a o l e s Zn d e c r e a s e d Ca u p t a k e 
by b o t h f r a c t i o n s . L a n t h a n u a a t 5 a i c r o a o l e s 
lowered m i t o c h o n d r i a l Ca u p t a t e by 70* , b u t d i d 
n o t a f f e c t t h a t by FSR; 10 and 25 a i c r o a o l e s La 
d e c r e a s e d FSR Ca u p t a k e by 12 and 2 0 f , 
r e s p i r a t i o n La was u n a b l e t o r e l e a s e Ca f r o a 
p r e v i o u s l y l o a d e d a i t o d i o n d r i a . I n d i c a t i n g t h a t 
i t i n t e r f e r e d o n l y v l t h t h e Ca b i n d i n g s t e p . The 
e f f e c t s of 7,n and La o r Ca u p t a k e by t h e i s o l a t e d 
f r a c t i o n s were d i s c u s s e d i n r e l a t i o n t o t h e r o l e 
o f Ca in t h e c o n t r a c t i l e r e s p o n s e o f s k e l e t a l 
a u s c l e . 

36 
E x p e r i a e n t a l s t u d y o f Z i n c - 6 5 O p t i k e and 
E l i a i n a t i o n by H y t l l u s G a l l o p r o v ' i n c l a l l s 

Band in , J . P . ; Dep. P r o t . , C .E .N, c a d a r a c h e , 
S a l n t - E a u l - L e z - D u r a n c e . , F r a n c e 

C.R. Acac. S c l . , S e r . D(CHDDAT) 277(1) 1 1 3 - 1 1 6 ; 
1973 

ZINC 65; NOSSELS; FALLOUT; CLAMS; RADIOACTIVITY; 
CONCENTRATION FACTOR; BIOLOGICAL HALF-LIFE 

TAXOBOBY: BYTILUS GALLOPROVIRCIALIS 

The c l a a s v e r e exposed t o s i n e 65 i n w a t e r a t 
0.58 a l c r o c u r i e s p e r l i t e r . Optake was r a p i d 
d u r i n g t h e f i r 3 t 15 d a y s , t h e n s l o v e r f o r 15-ao 
days and t h e n r e l a t i v e l y c o n s t a n t f o r 4» d a y s . 
The n a j o r i t y o f t h e r a d i o a c t i v i t y l o s t by t h e 
w a t e r was t a k e n up by t h e c l a a s ; a a i n o r p a r t va~ 
a d s o r b e d on t h e w a l l s . C o n c e n t r a t i o n f a c t o r s of 
57 t o 255 were o b s e r v e d f o r d i f f e r e n t p a c t s and 
79 f o r t h e v o l e c l a a . The d i s t r i b u t i o n v a s 
s i a i l a r t o t h a t o f s t a b l e z i n c , bu t auch h i g h e r 
c o n c e n t r a t i o n f a c t o r s were found f o r s t a b l e z i n c . 
Two b i o l o g i c a l h a l f l i v e s f o r o l i a i n a H o n were 
f o u n d ( i n z i n c f r e e wa t e r ) v i s tt and 21U d a y s . 

37 
A d s o r p t i o n o f Aalno Acids a t t h e Mercury -Wate r 
i n t e r p h a s e . I I . G l y c y l q l y c i n e 

Bauqh, I . E . ; P a r s o n s , R . ; Sch . C h e n . , O n i v . 
B r i s t o n , B r l s t o n , England 

C r o a t . Chen. Acta(CCACAA) , » 5 ( 1 ) , 1 2 7 - 1 3 5 ; 1973 

GLYCYLGLYCIBE; BEBCORY; ADSORPTION; AMINO ACIDS; 
WATER 

The a d s o r p t i o n of Gly -Gly ( I ) f r o a 0 . 1 R EPFS was 
s t u d i e d by e l e c t r o c a p i l l a r y and c a p a c i t a n c e 
a e a s u r e a e n t s . I b e h a v e s a s a t y p i c a l o r g a n i c 
a d s o r b a t e by p r e f e r e n t i a l l y a d s o r b i n g n e a r t h e 
p o i n t of z a r o c h a r g e . S t u d i e s showed t h a t t h e 
a o l e c u l e s of I a r e o r i e n t e d v i t h d l p o l e s p a r a l l e l 
t o t h e i n t e r f a c e a t a c c e s s i b l e c h a r g e s . 
E x p l a n a t i o n of t h e f a v o r e d a d s o r p t i o n of I a t Hg 
i n t e r f a c e i n v o l v e s a a o d e l of o r i e n t a t i o n of 
n e i g h b o r i n g s o l v e n t a o l e c u l e s i n t o a 2 
d i a e n s i o n a l s o l v a t i o n s h e l l . 



3A 

3R 
C h e a i s t r y of O r g a n o a e r c u r i a l s In A q u a t i c S y s t e a s 

R i u o h a a n , G.L..; Gordon, J . A . ; W o l f s , N . L . ; Zepp, 
» .G . 

EPA-6K0/3-73-012 f n v i r o n a e n t a l P r o t e c t i o n Agency. 
N a t i o n a l ttnvlronaentalResearch C e n t e r , 
c o r v a l l i s , Oregon; s o u t h e a s t B n v i r o a e n t a l 
R e s e a r c h l a b . Athens,GA; 1973 

KINETICS; CHPCTSTRY; PHOTOCHEMISTRY; 
DIHPTHYLHgRCURY; «ATER CHLORIDE; PHENYLHERCtJRY; 
OHM; PPM; ORGANO*»RCIlRIAL SALTS; WERCORY; 
HETHYLHERCORV 

K i n e t i c s i n w a t e r o f s o a e c h e a l c a l and 
(4iot .o=heaical r e a c t i o n s p o s t u l a t e d a s key 
t r a n s f o r a t i o n s in t l ie e n v i r o n n e n t a l a e r c u r y 
c y c l e were i n v e s t i g a t e d . D e c o a p o s i t i o n of 
d l a e t h y l a e r c u r y (nun) and d i p h e n y l a e r c u r y (no t ) 
by a c i d s and a e r c u r i c s a l t s was shown t o h e pH 
d e p e n d e n t a r d t o o SICK t o be s i g n i f i c a n t u n d e r 
most e n v i r o n m e n t a l c o n d i t i o n s . D e g r a d a t i o n of 
o r g a n o a e r c u r l e s a l t s by a c i d i s even s l o v e r . 
T h e o r e t i c a l e v i d e n c e i n d i c a t e s t h a t l o s s o f 
e l e a e n t a l a e r e u r y o r Dim a t t h e a i r - v a t e r 
I n t e r f a c e can he l a p o r t a n t i n t u r b u l e n t s y s t a a s . 
n i a e t h y l n e r c u r y , a e t h y l a e r c u r i c c M o r t d e , 
n e t h y l a e r c u r i c h y d r o x i d e , and a e t h y l a e c c u r i c i on 
were n o t decomposed hy s u n l i g h t , b u t 
p h e n y l a e r c u r y and s u l f u r - b o n d e d a e t h y l a e r c u r i c 
s p e c i e s were r e a d i l y d e c o a p o s e d t o I n o r g a n i c 
m e r c u r y , r e t a i l e d e q u l l i b r i u a c a l c u l a t i o n s 
i n d i c a t e t h a t t h e s u l f u r - b o n d e d a e t h y l a e r c u r i c 
s p e c i e s a r e t h e p r e d o a l t i a n t s p e c i e s i n n a t u r a l 
w a t e r s . Quantua y i e l d s f o r t h e s e r e a c t i o n s a r e 
p r e s e n t e d a l o n g v i t h a t e c h n i q u e f o r c a l c u l a t i n g 
s u n l i g h t p h o t o l y s i s r a t e s f r o a l a b o r a t o r y d a t a . 
The r e p o r t a l s o i n c l u d e s a r e v i e w of t h e c h e a l c a l 
l i t e r a t u r e c o n c e r n i n g t h e k i n e t i c s o f c h e a i c a l 
and p h o t o c h p a l c a l d e c o m p o s i t i o n of 
o r g a n o a e r c n r i a l s . 

39 
A i u a t l c B l o e n v l r o n a e n t a l s t u d i e s I n t h e c o l u a b i a 
K l v e r a t H a n f o r d 19<Ci-l971; A B i b l i o g r a p h y w i t h 
A b s t r a c t s 

B e c k e r , C . D . ; B a t t e l l e P a c i f i c n o r t h w e s t 
l a b o r s t o r i e s , D l c h l a n d , Washington 993*>2 

BNWL-173U, t lC-18; 1973, F e b r u a r y 

AQOATIC PIOLOGY; RIYERS; BIBLIOGRAPHY; POWER 
REACTORS 

ttO 
t o x i c i t y o f f o w e r P l a n t C h e a l c a l s t o A q u a t i c L i f e 

B e c k e r , C . D . ; T h a t c h e r , T . O . ; U n i t e d S t a t e s 
A t o a i c Energy C o a a i s s i ' s n 

W a s h - 1 2 « 9 . l t c - 1 1 , P a t t e l l a P a c i f i c n o r t h w e s t 
L a b o r a t o r i e s , R i c h l a n d , l a s h . g ^ ^ Z ; 1973, June 

AQOATIC BIOLOGY; CHEMICALS; POWER PLANTS; TOXICITY 

U1 
P r e s e n t L e v e l s of Mercury i n Ban Under C o n d i t i o n s 
of o c c u p a t i o n a l Exposu re 

B e r l i n , H . ; I n t e r n a t i o n a l A t o a i c Rnergy Agency, 
V i e n n a , 1972 

P a r t of Nercu ry C o n t a a i n a t i o n i n Han and H i s 
E n v i r o n m e n t , A J o i n t U n d e r t a k i n g by t h e 
I n t e r n a t i o n a l Labor O r g a n i z a t i o n , The Pood and 
A g r i c u l t u r a l O r g a n i z a t i o n of t h e U n i t e d R a t i o n s , 
t h e World H e a l t h O r g a n i z a t i o n , and t h e 
I n t e r n a t i o n a l A t o a i c Energy Agnecy„ T e c h n i c a l 
R e p o r t S e r i e s Ho 137, 1fl1p.; 1972 

ilERCORY; HUHAHS; OCCOPATIONAL EIPBSDHBS; 
GUIDELINES; BLOOD; ATMOSPHERE; SYMPTOMS; 
POISONING; ORIHE; AKLYMERCURY 

The p r o b l e a s i n c o n n e c t i o n v l t h a a r c u r y a n a l y s i s 
i n b i o l o g i c a l n a t e r i a l a r e n o t f u l l v r e a l i z e d . 
A c c o r d i n g t o a v a i l a b l e r e p o r t s . I t seems t h a t a 
• e r c u r y c o n c e n t r a t i o n in b l o o d e x c e e d i n g 0 . 0 2 ppa 
a f t e r e x p o s u r e t o a e r c u r y vapour I s c o n n e c t e d 
wi th a c e r t a i n r i s k of u n s p e c i f l c s u b j e c t i v e 
s y a p t o a s i n huaan h e i n g s . T h i s v a l u e c o r r e s p o n d s 
t o abou t 0 . 0 2 a g / n 3 o f a i r . At b lood l e v e l s 
e x c e e d i n g 0 . 1 ppa ( 0 . 1 a g / a 3 o f a i r ) , s i g n s of 
c l a s s i c a l a e r c u r i a l i s a can be e x p e c t e d . ' Blood 
c o n c e n t r a t i o n s e x c e e d i n g 0.03 ppa nt n e r c u r y can 
b e r e g a r d e d a s s i g n i f y i n g a d e f L n i t e e x p o s u r e t o 
a e r c u r y . The s a n e c o n c l u s i o n s h o u l d b e drawn 
c o n c e r n i n g c o n c e n t r a t i o n s of a e r c u r y i n t h e u r i n e 
e x c e e d i n g 0 . 1 p p a . T h e r e i s t o o l i t t l e 
q u a n t i t a t i v e d a t a on which t o base c o n c l u s i o n s 
r e g a r d i n g t h e l o w e s t c o n c e n t r a t i o n s i n b l o o d and 
u r i n e f r o a p o i s o n i n g due t o p h e n y l a e r c u r y 
c o a p o u n i s o r i n o r g a n i c a e r c n r i c s a l t s , nor i s t h e 
l o w e s t c o n c e n t r a t i o n i n t h e c r i t i c a l o r g a n , t h e 
k i d n e y , known a t which t h e c l i n i c a l s i g n s of 
p o i s o n i n g a p p e a r . However, t h e r d a r e d a t a 
i n d i c a t i n g t h a t t h e a e r c u r y c o n c e n t r a t i o n i n 
u r i n e and b lood can be h i g h e r w i t h o u t c a u s i n g 
c l i n i c a l s i g n s t h a n with e x o o s u r e t o a e r c u r y 
v a p o u r . More p r e c i s e d a t a a r e a v a i l a b l e i n 
c o n n e c t i o n w i t h e x p o s u r e t o a e t h v l a e r c u r y 
c o a p o n n d s . c o n c e n t r a t i o n s e x c e e d i n g 0 . 1 ppn i n 
who le b l o o d a r e t o b e r e g a r d e d a s e v i d e n c e of 
s e r i o u s and dangerour ; e x p o s u r e . T h i s 
c o n c n e t r a t i o n i n b l o o d c o r r e s p o n d s t o a d a l l y 
I n t a k e of 2 ag Hg/kg body weight p e r day o r 
e x p o s u r e t o a b o u t 0 . 0 1 ag Hg/a3 of a i r f o r B hous 
a d a y . Woaen s h o u l d not be o c c u p a t l o n a l l y 
e x p o s e d t o a l f c y l a e r c u r y coapounds d u r i n g t h e i r 
n o s t f e r t i l e y e a r s . 

42 
Mercury C o n t e n t of t h e E d i b l e P o r t i o n of F i s h 
P r o d u c t s on t h e B e l g i a n Food H a r k e t . P r o b a b l e 
n e r c u r y C o n s u a p t i o n i n B e l g i u a f r o a t h e s e P ro - luc t s 

Bigwood, E . J . ; F o u a s s i n , A. ; N o i r f a l i s e , A . ; F a c . 
Mod. , ffniv. L i b r e B r u x e l l e s , B r u s s e l s , B e l g i a n 

Rev. F e r a e n t . I n d . A l i a e n t . (RFIAAQ1 , 2 5 J 1 ) , 
5 - 1 6 ; 1973 

REVIEW; MERCURY; FISH; DIET; SEA FOOD; HUMANS 

GEOGRAPHICAL DESCRIPTION; B e l g i u a 



US 
E f f e c t s of r a d a l u a and C o p p e r on t h e O x i d a t i o n o f 
Lactate by " a i n b a w T r o u t G i l l s 

B i l l n s k i , P..; J o n a s , R. B . j V a n c o u v e r L a b . , F i s h . 
R e s . Board Canada? V a n c o u v e r , B . C . 

J . F i s h . R e s . B o a r d C a n . ( J F R B A K ) , 3 0 ( 1 0 ) , 
I S M - I S i i S ; 1 9 7 1 

CADMIUM; LACTATE; METABOLISM; PISHi GILLS; 
COPPER; RAINBOW TROUT; FRESHWATER 

TAXONOMY: SALMO GAIHDNERI 

Tn f i s h s u r v i v i n g e x p o s u r e t o c a d a t a a c h l o r i d e 
( 1 . 1 2 eg c a d a i u a t . ) f o r 20 h r t o c o p p e r c b l o r l d e 
(O.Ofu a g c o p p e r L . ) f o r 06 h r , t h e o x i d a t i o n o f 
l a c t a t e by g i l l s was I n h i b i t e d b y a o r e t h a n s o * . 
The e x p o s u r e o f t r o u t t o l o v e r a e t a l i o n 
c o n c e n t r a t i o n s r e s u l t e d in m o r t a l i t i e s , b u t 
t h e r e was no d e t e c t a b l e e f f e c t o n t h e o x i d a t i v e 
a c t i v i t y i n g i l l s . 

tiu 
K l n e t l c a o f M l c r o b l a l l y M e d i a t e d M e t h y l a t t o i v o f 
Mercu ry In A e r o b i c and A n a e r o b i c A g n a t i c 
E n v l r o n a e n t s 

B i s o q n i , U . S . , d r . ; l a w r e n c e , A.W. 

The O f f i c e of W a t e r R e s o u r c e s R e s e a r c h , U . S . 
D e p t . of I n t e r i o r , R a s h . , DC r e p o r t A-03B-WT, 
Agreement. Numbers 1S-31 -001-3*532 and 3B32. 

KINETICS; MICROOGRARISMS; MERCURY; METHTLATIOW; 
REDOX POTENTIAL; SUIFIPES 

I n t h i s r e s e a r c h t h e a l c r o b l a l t r a n s f o r m a t i o n o f 
i n o r g a n i c a e r c u r y t o o r g a n i c a e r c u r y ( a o n o a e t h y l -
and dl m e t h y l - « e r c a r y ) was s t u d i e d . T h i s 
t r a n s f o r m a t i o n w a s s t u d i e d w i t h r e g a r d t o t h e 
e f f e c t s of t h e f o l l o w i n g : (1) r e d o x p o t e n t i a l , 
(2) I n o r g a n i c a e r c u r y c o n c e n t r a t i o n , (3) 
t e m p e r a t u r e , (0 ) a i c r o b i a l a c t i v i t y , a n d (S) 
s u l f i d e c o n c e n t r a t i o n . A k i n e t i c a o d e l was 
p r o p o s e d t o d e s c r i b e t h o r a t e of a e t h y l a t l o n . Tho 
a o d e l i n c l u d e d t h e f o l l o w i n g p a r a m e t e r s : (1) a 
c o e f f i c i e n t w h i c h i n d i c a t e d r e l a t i v e a i c r o b i a l 
a c t i v i t y , (2) a c o e f f i c i e n t wh ich I n d i c a t e d 
b i o c h e a i c a l a v a i l a b i l i t y o f t h e i n o r g a n i c 
m e r c u r y , (3) a p a r a a e t e r whose v a l u e w a s 
d e t e r m i n e d by t h e s y s t e a r e d o x p o t e n i t a l , a n d ( " ) 
I n o r g a n i c m e r c u r y c o n c e n t r a t i o n . 

OS 
T r a n s f e r t o Man, T h r o u g h H i s Food , o f t h e 
R a d i o i s o t o p e s o f R u t h e n i u m , C o b a l t , and Z i n c 
D i s c h a r g e d i n t o c o n t i n e n t a l Wa te r s 

B l t t e l , R . ; CEA, F o n t e n a y - A u x - R o s e s , F r a n c e 

CEA, F o n t e n a y - A u x - R o s e s , F r a n c (EOR-9000 ( V o l s . 1, 
a n d 2 ) ) , p p . 9 6 9 - 8 9 0 . F r o a I n t e r n a t i o n a l 
symposium on r a d i o e c o i o g y a p p l i e d t o t h e 
p r o t e c t i o n o f Ban a n d h i s e n v l r o n a e n t ; Borne, 
I t a l y (7 S e p t . 1 9 7 1 ) . ; 1 9 7 2 , May 

AQ0ATIC ECOStSTEMS; COBALT; ECOSYSTEMS; 
RADIOISOTOPES; RUTHENIUM; SEAFOOD; TRANSPORT; 
Z I H - ; ISOTOPES; HUMANS; FOOD CHAINS 

on t h e b a s i s o f c e r t a i n a s s u a p t i o n s , t h e d o s e 
d e l i v e r e d t o aan b y t h e I n g e s t i o n of f o o d 
c o n t a m i n a t e d by r a d i o a c t i v e p o l l u t i o n of v o t e r 
c a n be e v a l u a t e d i n a n y s i t u a t i o n . The u s e o f a 
t y p e o f s t a n d a r d c a l c u l a t i o n i s d e s c r i b e d f o r 
a q u a t i c f o o d c h a i n s i n o r d e r t o e s t a b l i s h t h e 
c o n s e q u e n c e s f o r Ban o f t h e c o n t a m i n a t i o n o f 
c o n t i n e n t a l w a t e r s by r a d i o r u t h e n i u a and m e t a l l i c 
a c t i v a t i o n p r o d u c t s , i n p a r t i c u l a r , r a d i o i s o t o p e s 
o f c o b a l t a n d z i n c . A s t u d y o f e x a m p l e s b a s e d on 
t h e r e s u l t s of f o o d s u r v e y s find o f e x p e r l a e n t s 
p e r f o r m e d m a i n l y a t I s p r a a n d Hoi i n d i c a t e s t h e , 
d o s e s r e a c h i n g a a n I n d i f f e r e n t c a s e s and p e r m i t s 
e s t i m a t i o n o f t h e i n c i d e n c e o f v a r i a t i o n s o f s o a e 
oC t h e i r p a r a m e t e r s . 

0 6 
S i g n i f i c a n c e o f P h y s i c o c h e a l c a l V a r i a b l e s i n 
A q u a t i c B l o a s s a y s of Heavy M e t a l s 

B l a c k , . 7 . A . ; R o b e r t s , R . F . ; J o h n s o n , D . H . ; 
N l n i c u c c i , D . D . ; N a n c y , K . H . ; A l l e n , H . R . ; S c h o o l 
of P u b l i c H e a l t h , U n i v . M i c h i g a n , Ann A r b o r , R i c h . 

B l o a s s a y T e c h . E n v i r o n . C h e a . (26VZAG) 2 S 9 - 7 5 ; 1973 

REVIEW; HEAVY METALS; AQUATIC BIOLOGY; BIOASSAT: 
PHTSICOCBBMISTRY ! 

A r e v i e w o f t e m p e r a t u r e , d i s s o l v e d o x y g e n , f l o w 
o r c o n s t i t u t i o n r e n e w a l i o n i c s t r e n g t h , w a t e r 
h a r d n e s s a n d t h e e q u i l i b r a t i o n o f s p e c i e s o f 
m e t a l t o x i c a n t s a s p h y s l c o c h e m i c a l v a r i a b l e s i n 
a g n a t i c b l o a s s a y s o f h e a v y a e t a l s v i t h 29 r e f s . 

U7 
p o l a r o g r a p h i c P r o p e r t i e s o f C o a p l e x e s of A l k a l i 
M e t a l s i n Aqueous S o l u t i o n s 

B o b r o r s k i , A . ; Z a r e a b s k i , Y. 

Zh . A n a l . K h i B . , 2 7 ( 8 ) , 1 « 7 2 - 1 « 7 9 ; 1972 , A u g u s t 

CESIUM; LITHIUM; POLAROGRAPHY; POTASSIUM; 
QUANTITATIVE CHEMICAL ANALYSIS; RUMIDIOM; SODIUM; 
AQUEOUS SOLUTIONS; WATER 
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&e 
G e o c h e a i c a l and V e g e t a t i o n S t u d i e s of T r a c e 
s u b n t s n c e s f r o a l e a d S a e l t i n g 

B o l t e r , B . i H e m p h i l l , P . O . ; Wlxson, B . ; B u t h e r u s , 
»>.; Chen, 

P a r t ot Hemphi l l , D.D. ( i d . } , S l a t h Am.ual 
c o n f e r e n c e on T r a c e s u b s t a n c e s i n E n v i r o n a e n t a l 
H e a l t h , Held a t H e a o r l a l Onion, o n i v e r s i t y o f 
M i s s o u r i - C o l u m b i a , C o l u a b l a , Ho, J u n e 13-1H, 1972 
(p . 79-86) 3 9 9 p . ; 1973 

SOILS; PLANTS; LEAD; I M C ; COPPER; CADHIOH: 
MANGANESE; SOLPOR: SHELTERS; LEAVES: GALENA; 
SPHALERITP; TREES; FLOORESCENCE ANALYSTS? 
xrnHTC1 ABSORPTION SPECTROPHOTOMETRY; DEPTH 
VARIATIONS; ROOTS; TRANSLOCATION; FOLIAR 
APPLICATION; GEOGRAPHIC VARIATIONS; RC/HOS; 
ANALYSTS; ATMOSPHERE 

S e v e r a l hundred - t o l l and v e g e t a t i o n s a a p l e s f r o a 
t h e "Vlburnna T r e n d " or "»ew l e a d B e l t " of 
s o u t h e a s t M i s s o u r i were a n a l y z e d f o r l e a d , z i n c , 
c o p p e r , c a d a l u n , a a n g a n e s e and t o t a l s u l f u r t o 
d e t a r a i t i e n n t u r a l background c o n c e n t r a t i o n s and 
t o d e l i n e a t e a r e a s of anoBaloa3 h igh 
c o n c e n t r a t i o n s c a u s e d by t h e a i n l n g and l e a d 
s a e l t i n g a c t i v i t y . The a r e a a r o u n d one l e a d 
s m e l t e r shoved anomalous h igh heavy a e t a l 
c o n c e n t r a t i o n s f o r a d i s t a n c e of s e v e r a l alias. 
o t h e r a c t i v i t i e s , such a s t h e t r a n s p o r t of o r e 
c o n c e n t r a t e in open t r u c k s o r by r a i l r o a d , a l s o 
a c t a s s o u r c e s of p o l l u t i o n . E l e v a t e d heavy 
» e t s l c o n c e n t r a t i o n s in s o i l s were found t o be 
a a l n l y r e s t r i c t e d t o t h e huaus l a y e r on t h e 
s u r f a c e of t he s o l i and t o t h e t o p one i n c h s o i l 
l a y e r . Host o f t h e l e a d found In v e g e t a t i o n 
s t a p l e s was t h o u g h t t o be p r e s e n t on t h e s u r f a c e 
of t h e l e a v e s . F i n d i n g s s h o u l d be of t e c h n i c a l 
v a l u e f o r p o l l u t i o n a b a t e a e n t a p p l i c a t i o n s . 

»9 
S o r p t l o n - D e s o r p t i o n R e a c t i o n s of Hercury w i t h 
Suspended H a t t e r i n t h e C o l u a b l a P l v e r 

B o t h n e r , H . ; c a r p e n t e r , o . 

p a r t 3 f R a d i o a c t i v e C o n t a a i n a t i o n of t h e Har ine 
E n v i r o n a e n t . Vienna - I n t e r n a t i o n a l A t o a l c 
Energy Aqency, 1973, f r o a S y a p o s l u a on t h e 
I n t e r a c t i o n of R a d i o a c t i v e C o n t a a i n a t n t s w i t h t h e 
C o n s t i t u e n t s of t h e Marine E n v i r o n a e n t , S e a t t l e , 
Washington , OSA, J u l y 10-10, 1972, pp 7 3 - * 7 . ; 1973 

ADSORPTION; A00ATIC BCOSYSTBRS; COASTAL VATERS; 
COLOMBIA BIVBP; DBSORPTION; DIFFOSION; 
FRESHWATER; MBBCORT; PACIFIC OCEAN; PARTICLES; 
SALTWATER; SBOIHMTS; SILT; TRACER TKCHNIQOBS; 
DISSOLUTION 

The i n f l u e n c e o f r o l u a b l a River suspended n a t t e r 
on t h e f a t e of d i s s o l v e d a e r c u r y i n t h e r i v e r and 
d u r i n g t h e t r a n s i t i o n f r o n t h e r i v e r t o t h e 
o c e a n i c e n v i r o n a e n t has been I n v e s t i g a t e d . The 
approach h a s been t o s p i k e n a t u r a l C o l u a b l a River 
w a t e r wi th Hg 2 0 3 - l a b e l l e d a e r c u r l c n i t r a t e and 
a e t h y l mercury c h l o r i d e u n d e r l a b o r a t o r y 
c o n d i t i o n s and t o f o l l o w t h e r e a c t i o n s of t h e 

r a d i o a c t i v e s p e c i e s with t h e suspended l a t t e r 
d u r i n g e x p o s u r e t o r i v e r w a t e r and t o s e a w a t e r . 
The c o n c e n t r a t i o n s of n a t u r a l a e r c u r y in C o l u a b l a 
R i v e t w a t e r . I t s suspended n a t t e r and b o t t o a 
s e d i a e n t s v e r e n l s p d e t e r m i n e d . The p a r t i t i o n i n g 
of b o t h n a t u r a l and r a d i o a c t i v e a e r c u r y s p e c i e s 
between t h e d i s s o l v e d and suspended p h a s e s v a s 
ve ry s l a i l a r . Rotween SO and 75* of t h e n a t u r a l 
u e c c u r y and t h e added r a d i o a c t i v e s p e c i e s v a s 
a s s o c i a t e d v i t h t h e p a r t i c u l a t e s . Roth i n o r g a n i c 
and a e t h y l a e r c u r y a r e f a i r l y r a p i d l y t a k e n up by 
t h e n a t u r a l a s s e a b l a g e o f Co luab la R ive r 
p a r t i c u l a t e s . The d e s o r p t i o n e x p e r i m e n t s shov 
t h a t a t l e a s t h a l f of each of t h e s e f o r n s i s 
f a i r l y e a s i l y de so rbed by f i l t e r e d r i v e r w a t e r of 
l o v e r t o t a l a e r c u r y c o n t e n t . Subsequen t washes -
v l t h s e a w a t e r remove l i t t l e a d d i t i o n a l n e r c u r y 
f r o a t he p a r t i c u l a t e s d u r i n g r o u g h l y one week 
c o n t a c t t i n e . 

SO 
Complex V o r a a t i o n Between Lead (IT) and c i t r a t e 
I o n s i n A l k a l i n e S o l u t i o n 

B o t t a r l , E . ; V i c e d o a i n i , f t . ; Tn t . c h i a . 
A n a l l t i c a , O n i r . Roaa, Poaa , T t a l y 

J . I n o r i J . Nuc l . Chew. (JINCAO) 75(7) 2 M 7 - 5 1 ; 1973 

LEAD; CITRATE; COMPLEX PORHATION 

The complex f o r m a t i o n between l e ad ( I I ) and 
c i t r a t e i o n s (LI I.n a l k a l i n e s o l u t i o n h a s been 
i n v e s t i g a t e d by aeans of p o t e n t i o m e t r l c 
m e a s u r o a e n t s by employing a lead a a a l g a a 
e l e c t r o d e a t 25 C and In 2 H f»«(clO«). 

51 
He rcu ry C o n t a a i n a t i o n of H a r i n e L i f e In Peru 

B o u r o n c l e , C . A . ; Bchegaray , R .H. ; Chang, S . Y . J . ; 
Hln. Salud P o r n , Per.u 

B o l . of S a n i t . P a n a a e r . (BOS PA 8 ) , 7tt ( » ) , 2 9 0 - 3 0 1 ; 
1973 

HERC0RT; CONTAHINATIOH: HARINE BIOTA; FISH; 
SW03 DFISH; ANCflOVETA; SALTWATER 

GEOGRAPHICAL DESCRIPTION: Pe ru 

52 
K i n e t i c s and Mechanic* of t h e o x i d a t i v e 
C h l o r l n a t l o n o f A c e t y l e n e . V. K i n e t i c P r i n c i p l e s 
of Trar<s-1, 2 - D l c h l o r o e t h y l e n e and V i n y l C h l o r i d e 
S y n t h e s i s i n an Aqueous S o l u t i o n of Copper(CI) 
and N e r c u r y ( I l ) C h l o r i d e Coap lexes 

B r a i l o v s k i l , S . H . ; e r u k , L . G . : K o s t y n s h i n , A . S . ; 
Teak I n , O. N . ; F l i d , R.M.: Mask. I n s t . Tonkoi 
Khim. Tekhno l . Loxonosova, Moscow, 0SSR 

K l n e t . K a t a l . (KNKTAH), 1"»(5) , 1222-1227; 1973 

CHLORIHATION; ACETYLENE; MERCORt; COPPER; 
CHLORIDE; VINYL CHLOPIDE; SYNTHESIS 
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S I 
M e t h y l a t e d F o r m s of A r s e n i c I n t h e E n v i r o n m e n t 

Rramnn, U . S . ; F o r e b a c l t , C .C . 

S c i e n c e , 182 , 1207-12U9; 1973 

ARSENIC; DIMPTHYLARSINIC ACID; METHYLARSONIC 
ACID; NATURAL WATERS; BIRDS; EGOSHELLS; 
SEASHBLLS; HUMANS; DRINB 

E n v l r a n m e n t a l s a a p l e s v e r e a n a l y z e d C o r a r s e n a t e 
and a r s e n i t e i o n s and t h e a e t h y l a r s o n i c a c i d s i n 
n a n o n r a a a m o u n t s . D l a e t h y l a r s i n l c a c i d and 
metl f l a r s o n l c a c i d w e r e f o u n d i n n a t u r a l w a t e r s , 
M r d e g g s h e l l s , s e a s h e l l s , and h u a a n u r i n e . 
D l a e t l - y l a r s i n i c a c i d i s a a a j o r a n d u b i q u i t o u s 
*o r« o f a r s e n i c i n t h e e n v i r o n m e n t . I t l a 
p a r t i c u l a r l y i n v o ' red In h l o l o q l c a l s y s t e a s . 
M e t h y l a r s o n i c a c i d was f o u n d i n s m a l l e r 
c o n c e n t r a t i o n s , c o m p a r a t i v e l y , a p r o b a b l e 
c o n s e q u e n c e of i t s b e i n g an i n t e r m e d i a t e i n t h o 
a r s e n i c m e t h v l a t l o n s e q u e n c e . The i n t r o d u c t i o n o f 
a r s e n i c compounds i n t o t h e e n v i r o n m e n t , 
p r i n c i p a l l y t h r o u g h p e s t i c i d e s , may r e s u l t i n a ' 
q e n e r a l I n c r e a s e i n t h e i r c o n c e n t r a t i o n s I n v a t e r 
and a i r b e c a u s e of t h e b a c t e r i a l m o b i l i z a t i o n of 
a l l f o r m s o f a r s e n i c . 

E f f e c t o f z i n c o n Growth and D e v e l o p m e n t o f 
l a r v a r e of t h e p a c i f i c O y s t e r , C r a s s o s t r e a G i g a s 

B r e r e t o n , A . ; L o r d , H . ; T h o r n t o n , I . ; Webb, J . 5 . ; 
Appl• G e o c h e a . R e s . G r o u p , l a p . C o l l . S c i . 
T e c h n o l . , L o n d o n , E n g l . 

Mar. B i o l . (NBTOA.1), 19 (2) , 9 6 - 1 0 1 ; 1973 

OTSTERS; ZINC; TOXICITY; GROWTH 

TAXONJTIt: TPASSOSTREA GIGAS 

E x p o s u r e o f c . G l g a s l a r v a e i n t h e l a b t o 125-500 
mu q i n c / 1 . , s u p p l i e d a s z i n c s u l f a t e , o r a s 
z n - r l c h mine w a t e r , f a r 5 d a y s r e s u l t e d i n g r o w t h 
i n h i b i t i o n , m o r p h o l . and d e v e l o p m e n t a l 
a b n o r m a l i t i e s , and m o r t a l i t y . The s e v e r i t y o f 
t h e e f f e c t s i n c r e a s e d w i t h i n c r e a s i n g z n c o n c n . 
no e f f e c t was shown by 50 mu g z n / 1 . 

•S5 
A s e l e c t P i b l i o g r a p h y on p o l l u t i o n of E s t u a r i e s 
and c o a s t a l w a t e r s w i t h P a r t i c u l a r R e g a r d t o 
i n d u s t r a i l " f f l u e n t s 

B r i n n , D.G. 

HTIS PB-212 2 1 * ; 1 9 7 2 , A u g u s t 

BIBLIOGRAPHY; ESTOARI'JS; COASTAL WATERS; 
TNDOSTRY; EFFLUENTS 

5 7 
A g e n t s f o r C o m b a t i n g and H i n d e r i n g Growth o f 
A l g a e and M i c r o o r g a n i s m s I n Aqueous S y s t e a s 

B r o o t , H . R . ; H e n t s c h e l , C . ; Wacke r , H . ; B a y e r , 
A . n . 

G e r . O f f e n . (GWXXBX) 2131029 <A fill, C 0 7 c , A 
01N) , 1 1 p p . • 1971 , J u n e 23 

BENZALKOMIUM RESIR; ALGAE; INHIBITION: COPPER; 
BACTERIA; ALGICIDES; BACTERICIDES 

56 
F r e q u e n c y of F i s h Tumors Found i n a P o l l u t e d 
W a t e r s h e d a s Compared t o N o n p o l l u t o d C a n a d i a n 
W a t e r s 

Brown, B . R . ; H a z d r a , J . J . ; K e i t h , L . ; G r e e n s p a n , 
T . ; K v a p l n s k l , . T . B . G . ; B e a a e r , P . ; D e p a r t m e n t s o f 
M i c r o b i o l o g y ( U . R . B . ) , O b s t e t r i c s a n d G y n e c o l o g y 
( L . K . ) , a n d l a t n o l o g y ( P . B . ) , The C h i c a g o M e d i c a l 
S c h o o l / U n l y e r o i t y o f H e a l t h S c i e n c e s , C h i c a g o , XL 
6 0 6 1 2 ; D e p a r t m e n t o f C h e m i s t r y and B i o c h e m i s t r y , 
I l l i n o i s - B e n e d i c t i n e C o l l e g e , . L i s l e , XL 60532 
( J . J . H . i ; and D e p a r t m e n t o f M e d i c a l M i c r o b i o l o g y , 
U n i v e r s i t y o f M a n i t o b a , S c h o o l o f M e d i c i n e , 
W i n n i p e g , M a n i t o b a , Canada ( J . B . G . K . ) 

C a n c e r R e s e a r c h , 3 3 ( 2 ) , 189- 198; 1 9 7 3 , F e b r u a r y 

F I S H ; TUMORS: WATER; CONTAMINATION: MERCURT; 
L E A D ; A R S E N I C ; T O L U E N E ; BEN7.ANTHRACENE; CRUDE 
O I L ; CHLORINATED HYDROCARBONS; G A S O L I N E ; 
P H O S P H A T E : S U L F A T E S ; COLIFORM B A C T E R I A ; 
TBMPBRATURE; D I S S O L V E D OXYGEN; NUTRIENTS 

D a t a a r e p r e s e n t e d on t h e I n c i d e n c e o f t u a o r s 
f o u n d i n 2121 f i s h e x a a i n e d f r o a t h e Fox R i v e r 
w a t e r s h e d ( » . 3 8 f ) a s c o n p s r e d t o »639 f l s l i 
e x a a i n e d i n Canada ( 1 . 0 3 V ) . The w a t e r s y s t e a s 
were c o a p a r e d a s t o p o l l u t i o n p o t e n t i a l s , a n d t h e 
Fox R i v e r was f o u n d t o b e a h i g h l y p o l l u t e d 
s y s t e m . Among t h e p o l l u t a n t s f o u n d w e r e a e r c u r y , 
l e a d , a r s e n i c , t o l u e n e , c r u d e o i l , g a s o l i n e , 
b e n z a n t h r a c e n e , c h l o r i n a t e d h y d r o c a r b o n s , 
p h o s p h a t e s , s u l f a t e s , and c o l i f o r m b a c t e r i a . 
ractoKa s u c h as d i s s o l v e d oxygen c o n t e n t , 
t e m p e r a t u r e , and n u t r i t i o n a l v a r i a t i o n w e r e 
c o n s i d e r e d s i m i l a r i n b o t h w a t e r s y s t e m s . I t i s 
c o n c l u d e d t h a t t h e s e p o l l u t a n t s w e r e r e s p o n s i b l e 
f o r t h e g r e a t e r f r e q u e n c y of t u m o r s . No a t t e m p t s 
v e r e w i d e t o d e t e r n i n e t h e e f f e c t s o f p o l l u t i o n 
on t h e l o n g - t o r a h u a a n u s e r s o f t h e w a t e r o r t o 
d e t e r m i n e t h e v i r u s c o n t e n t s o f t h e w a t o r s y s t e a 
u n d e r s t u d y . P l a n s a r e now b e i n g made t o s t u d y 
t h e w a t e r s y s t e m u n d e r s t u d y . P l a n s a r e now 
b e i n g a a d e t o s t u d y t h e w a t e r s f o r f i s h v i r u s e s 
a n d , i n c l d e n t l y , t h o s e e n t e r i c v i r u s e s t h a t o n e 
s i g h t e x p e c t i n a r i v e r s y s t e a t h a t , i s t e r a e d "a 
f l o a t i n g s e w e r . " 

56 
D e t e r m i n a t i o n of M o l e c u l a r H y d r o c y a n i c Acid in 
W a t e r a n d S t u d i e s o f t h e C h e m i s t r y and T o x i c i t y 
t o F i s h o f M e t a l - C y a n i d e C o m p l e x e s 

B r o d e r l u s , S . J . ; Oregon S t a t e U n i v . , C o r v a l l l s , OR 

U n i v . M i c r o f i l m s , Ann A r b o r , MI, O r d e r No. 7 3 - 2 1 , 
2 9 9 , D i s s . A b s t r . I n t . B 30(31 , 1018; 1973 

RYDROCYANIC ACID; WATER; TOXICITY; F I S H ; 
COMPLEXES; CYHRIOE 
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SO 
E f f i c i e n c y o f Heavy M e t a l s Reaova l I n M u n i c i p a l 
sevaqn T r e a t m e n t P l a n t s 

T o w n , K . r , . : B e n s l e y , r . p . j McRlnney, Q . L . ; 
Ratal nnon , .1 .1 . 

E n v i r o n , l e t t e r s , 9 (2 ) , 101; 1973 

SEWAGE TREATMENT: HEAVY HETALS REMOVAL; SLODGE; 
OICESriORj FILTRATION; CERIOM; COPPER; LFAD; 
CHROMI01; ZINC; HEAVY METALS 

»ro» J a n u a r y t o J u l y 1072, s i * a u n l e t p a l sewage 
t r e a t a e n t p l a n t s ware r o u t i n e l y moni to red f o r t h e 
e f f i c i e n c y o f heavy a e t a l s r e a o v a l . The 
m u n i c i p a l i t i e s s e r v e d r a n g e d f r o a s a a l l 
a g r i c u l t u r a l c o a a u n l t l e s t o an i n d u s t r i a l i z e d 
c i t y , p o u r b a s i c p l a n t t y p e s v e r e s t u d i e d ; (1) 
p r i a a r y v l t h s l u d g e d i g e s t i o n ; (2) p r i a a r y v l t h 
s l t tdga f i l t r a t i o n : (3) t r i c k l i n g f i l t e r v l t h 
n l u d q e d i g e s t i o n ; (») a c t i v a t e d s l u d g e w i t h 
s l a d q a d i g e s t i o n ; Ce , Cu, and Pb v e r a s o r e 
e f f i c i e n t l y r e a o v e d in s e c o n d a r y t h a n i n p r l a u r y . 
Ct i s r e d u c e d d u r i n g a e r a t i o n . Cn I s s t r o n g l y 
a d s o r b e d by a l c r o b i a l f l o e . Pb i s r e a o v e d 
e f f i c i e n t l y due t o i n c r e a s e d s e t t l i n g t i a e and 
l a r q e r p a r t i c l e s i z e In t h e s e c o n d a r y t r e a t m e n t . 
7n i s e q u a l l y e f f i c i e n t l y r e a o v e d by a l l p l a n t 
t y p e s . I n c r e a s e d s u s p e n d e d s o l i d s r e a o v a l y i e l d s 
an e x p o n e n t i a l l y i n c r e a s e d a e t a l s r e a o v a l . 

«0 
Acute and Long-Term Accumula t ion of Copper by t h e 
Brovn B u l l h e a d , T c t a l u r u s N e b u l o s u s 

B t u n q s , V .A . ; L e o n a r d , E . R . ; HcKlm, J . M . ; N a t l . 
R a t e r d u a l , l a b . , O . S . E n v i r o n . P r o t . Agency, 
D u i u t h , Mlnr . 

J . P i s h . Res . Board Can. (JPRBAK), 3 0 ( 0 ) , 5B3-6 ; 
1S73 

COPPER: BIPACCOMIATIO*: BOLLHEAD; PISH 

TAXONOMY; TCTAL0R0S REMOIOSOS 

Cu c o n c n s . i n g i l l , o p e r c l e , l i v e r , and k i d n e y 
t i s s u e s of l i v e brown b u l l h e a d ( I . R e b u l o s u s ) 
f i s h s x p o s e d t o c o n s t , c o n e n s . o f 6 . 5 - 9 2 2 ma g 
c o p p e r s u l f a t e / 1 , d i d n o t d i f f e r f r o n t h o s e t h a t 
d i e d d u r i n g t h e a c u t e e x p o s u r e . Exposure o f t h e 
f i s h t o s u b l e t h a l c o n c n s . f o r 20 d a y s b e f o r e 
e x p o s u r e t o l e t h a l c o n c n s . r e s u l t e d i n h i g h e r 
t i s s u e c n l e v x l s i n t h e dead f i s h t h a n i n f i s h 
no t p r e v i o u s l y a x p o s e d . T h e r e v a s a d i s t i n c t 
i n c r e a s e In l i v e r and g i l l t i s s u e cu c o n c n s . a t 
e x p o s u r e l e v e l s q e q . 27 ay q / 1 . t q u l l . t i s s u e 
l e v e l s o f cu i n t h e l i v e r and q l l l v e r e r e a c h e d 
v i t h i n 30 d a v n . Cu l e v e l s i n r e d b l o o d c a l l s and 
plasma a f t e r 20 a o n t h s e x p o s u r e d i d n o t d i f f e r 
from t h e c o n t r o l s . 

61 
Tcace E l e a e n t s i n A n c i e n t A t l a n t i c D e e p - s e a 
S e d i m e n t s 

B r u t y , D . ; C h e s t e r , R . ; A s t o n , S . F . ; Dep. 
O c e a n o q r . , O n i v . L l v e r p , , L i v e r p o o l , Eng land 

Na tu re ( l o n d o n ) , P h y n . S c l . (NPSCA6), 2 » 5 ( 1 « » ) , 
73-711; 1173 

THACE ELEMENTS; SEDIMENTS; CLAYS; ZEOLTTP 

6 2 
Brovn Seavoed a s an I n d i c a t o r of Heavy N o t a l a i n 
E s t u a r i e s In S o u t h v e s t England 

B r y a n , G.W.; Humaers tono , L . G . ; P l y a o u t h L a b . , 
P l y a o u t h , England 

J . n a r . B i o l . A s s . O.K. (JMBAAK) , 53 ( 3 ) , 7 0 5 - 7 2 0 ; 
1971 

HETALS; SEAWEEDS; WATER; FOCOS; ALGAE; BSTtTARIES; 
FIOIND1CATOR 

63 
c o n t a a i n a t i o n of S o l i and V e g e t a t i o n Rear a Zinc 
S a e l t e r by Z i n c , C a d a i u a , Coppe r , and Lead 

Buchaue r , R . J . ; I n s t i t u t e of M i c r o b i o l o g y , 
R u t g e r s - - T h o S t a t e O n i v e r s i t y , New B r u n s w i c k , 
N . J . 0B903 

E n v i r o n . S c l . T e c h n o l . , 7 ( 2 ) , 131-135 ; 1973 

SOILS; VEGETATION; PLANTS; METALS; SHELTERS; 
ZINC; LEAD; COPPER; CADHI0R; OXYGEN; AEROSOLS; 
ATMOSPHERE 

H e t a l o x i d e f u a e s e s c a p i n g f r o a t v o z i n c s m e l t e r s 
i n P a l a e r t o n , P a , h a v e c o n t a a l n a t e d s o i l nnd 
v e q e t a t l o n v l t h z i n c , c a d a i u a , c o p n n r and l e a d . 
Wi th in 1 km of t h e s m e l t e r s , 135 ,000 ppa z i n c , 
1750 ppm cadmium, 2000 ppm c o p p e r and 2000 ppa 
l e a d have been measured i n t h e 02 h o r i z o n . 
A p p r o x i m a t e l y 9OX of m e t a l s d e p o s i t e d on t h e s o l i 
s u r f a c e have been r e t a i n e d I n t h e t o p 15 c s of 
t h e s o l i p r o f i l e . D e p a u p e r a t e t r e e s w i t h i n 2 ka 
o f t h e s a e l t e r s c o n t a i n e d up t o 0500 ppa z i n c and 
70 ppa cadmlua by v e i g h t In v a s h e d , o v e n - d r i e d 
f o l i a g e . R a t a l a e r o s o l s may e n t e r t h e l e a v e s 
d i r e c t l y , p r e s u m a b l y t h r o u g h open s t o m a t e s . 

64 
D e v i c e f o r D e m o n s t r a t i n g t h e I n t e r a c t i o n of 
M e t a l s v l t h Water Vapor 

B u l a v l n , Y . I . ; P e d a g o g . I n s t . , Arzamas , OSSR 

K h i a . Slsk. (KHSBAY), (3) 6 9 ; 1973 

RETALS; WATER; INTERACTIONS 
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6 * 
l o t s i Dynamics In M u n i c i p a l S t a b i l i z a t i o n Pond a 

H u l t h u l n , D . A . ; C r a i g , J . P . : HcNabh, C.D. 

P a r t a f H e m p h i l l , D.D. (Pd. ) , Seven th Annual 
c o n f e r e n c e on T raco S u b s t a n c e s i n E n v i r o n a e n t a l 
H e a l t h , Hold a t Memorial Dr.ion, Un ive ro t t . 7 o f 
M i s s o u r i - C o l u m b i a , C o l u a b i a , HO, J u n e 12-
1973; 

SEDIMENTS; AQOATIC VASCULAR PLANTS; STABILIZATION 
OOKDS! BIOHASS; CHROMIHM; COPPER; IRON; 
N»HG«NESE; 7TNC; CADMIUM; COBALT I HICK EL; 
ABSORPTION; SEDIMENTATION; AEROBIC PONDS; ALCAP; 
MACROPIIYTES; AHAEROBIC PONDS; PACOLTATIVE PONDS; 
HYDHPPHTTFS: EPPLOENTS; PRRCOLATION; PLANTS; 
CPONSTATL; DUCKWEEDi HONICIPAL WASTE TREATEHENT; 
SEASONAL VARIATIONS; SINKS; WASTEWATER; 
CONCENTRATION; SINKS 

S n d i a e n t s and a q u a t i c v a s c u l a r p l a n t s a r e 
p o t e n t i a l s i n k s f o r c o n t a m i n a t i n g e l e n e n t a i n 
s t a b i l i z a t i o n ponds a s t h e y a r e o p e r a t e d i n 
" I c h i q a n . ThP a c c u m u l a t i o n of s e v e r a l heavy 
d e t a i n i n t h e s e s i n k s was a t n d l e d d u r i n g t h o 
growing s e a s o n i n an e x i s t i n g s e r i e s o f 
s t a b i l i z a t i o n p o n d s . O s l n g I n f l o w and o u t f l o w 
d a t a , an n p p r o x l a a t i n n o f t h e a c c r u a l van aado 
f o r e i c h e l e a e n t i n b o t t o a s e d l a e n t s . B i o a a s s 
e s t i m a t e s of t h e h y d r o p h v t e c o a a n n l t l e s w e r e u sed 
t o d e t e r a i r e t h e q u a n t i t i e s o f a e t a i s r e m o v a b l e 
f r o n i sys tem bv h a r v e s t of a s e a s o n ' s c r o p . The 
a a b t e n t c o n c e n t r a t i o n s o f c h r o a i u a , c o p p e r , i r o n , 
a a n g a n e s p and z i n c were r e d u c e d 5i> t h e p o n d s 
t h r o u g h a c c u a u l a t l o n i n t h e s e s i r ' . t s . The a a b i e n t 
c o n c e n t r a t i o n s o f c a d a l u a , c o b a l t , nnd n i c k e l 
were n o t r e d u c e d i n t h e p o n d s . E s t i m a t e s were 
aade of t h e r e l a t i v e e f f i c i e n c i e s of r e m o v a l by 
o!.««t a b s o r p t i o n and bv s e d l a e n t a t i o n i n a e r o b i c 
• d u r i n g t h e q rowing s e a s o n . P l a n t 
i r N . i » i t l o n was a o r e e f f i c i e n t t h a n s e d i a e n t a t i o n 
Cor c h r o a i u a , c o p p e r , and z i n c , s e d l a e n t a t l o n 
and a q u a t i c p l a n t s were e q u a l l y i n e f f i c i e n t f o r 
r e a o v g l o f c a d a l u a , c o b a l t , and n i c k e l . T h e s e 
aoved t h r o u g h f a c u l t a t i v e and a e r o b i c ponds 
v l t h o a t . r e d u c t i o n . 

66 
v f f e c t o f Soae T r a c e E l e a e n t s on t h e D e v e l o p a e n t 
of t h a Alga SCPNEDESHOS QnAORICAODA 

Buahu, T . V . ; Hokryak , A . S . ; OSSR 

I z v . AVad, Nan;- H o l d . SSR, S e r . B i o l . K h i a . Nauk 
( I MB KB 6 ) , ( 1 ) , 8 2 - 8 3 ; 1973 

LITHIOH; CADMIUM; NICKEL: BICARBONATE; ZINC; 
TRACE ELEH'NTS; ALGAE; DEVELOPMENT 

TAX0N3NT: SCENEDESHUS QOADRICAODA 

• l q a e were orown i n a e d l a c o n t a i n i n g L i , H i , c d , 
and r n s a l t s a t 2 3 - 2 6 , 2000-2'>CI0 l n x . A f t e r 3 
months pH of t h e a e d i u a , c o n c e n t r a t i o n of HC03-, 
and t h e a a o a n t of b l o a a s s were d e t e r m i n e d . 
L l t h i u a ( p l u s ) i n low c o n c e n t r a t i o n (P .01 a g / 1 . ) 
s t i m u l a t e d a l g a l g r o v t h w h i l e h i g h e r 
c o n c e n t r a t i o n s ( 0 . 1 / a g / l . ) r e d u c e d growth o f t h e 
a l q a e . Zn and Cd i o n s i n c o n c e n t r a t i o n s o f 
0 . 0 5 - 0 . 5 a g / 1 . i n h i b i t e d g r o w t h of t h e a l g a . 
I n h i b i t i o n of g r o v t h was a c e o a p a n i e d b y a 
d e c r e a s e o f H C 0 3 - c o n c e n t r a t i o n . 

6 7 
K i n e t i c s o f Aqua t ion o f C h l o r o - and 
( T h l o c y a n o a t o ) C h r o a i u a (in) C o a p l e x e o i n Mixed 
ftgueous S o l v e n t s 

B u r g e s s , J . ; chom. D e p . , Un iv . L o t c e n t e r , 
L e l c h o n t e r , E n g l . 

J . c h e a . S o c . , D a l t o n T r a n s . (JCDYBT), (0) , 
825-028; 1971 

KINETICS; AQUATION; CHROMIUM; COMPLEXES; 
THIOCTANATOJ CHLORIHE 

Rate c o n s t a n t s a r e r e p o r t e d f r o s p o n t a n e o u s 
t h e r a a l a q u a t i o n o f t h e c o i p l e x e s (Cr (NH3) *>ci) 2 » , 
e l s - (Cr(en)2C12)« ( e n « e t h y l e n e d l a a i n e ) , 
t r a n s - ( C r ( o n 2 ) U C 1 2 ) a n d (Cr (NCS)6) 3 - i n a r a n g e 
of s o l v e n t s . I n c l u d i n g a e t h a n o l - , e t h a n o l - , 
a c e t o n e - , d l o x a n - , and t - b u t y l a l c o h o l - w a t e r 
b i n a r y a l x t u r e a . T h e s e r e s u l t s , i n d p r e v i o u s l y 
p u b l i s h e d r e s u l t s on s i a l l a r c h r o a i u a ( T i l ) 
c o a p l e x n a , a c o d i s c u s s e d i n t a r n s of t h e 
G r u n v a l d - W i n s t e i n t r e a t a e n t of s o l v o l y s e s i n 
a l x e d aqueous s o l v e n t s . A l though t h i s e m p i r i c a l 
a p p r o a c h can u s e f u l l y be employed i n d i s c u s s i n g 
t h e a q u a t i o n o f c h l o r o c h r o a l u a ( I I I ) c o m p l e x e s , 
i t s e x t e n s i o n t o t h l o c y a n a t o c h r o a l u a ( I I I ) 
c o m p l e x e s d o e s n o t s e e a p r o f i t a b l e . 

68 
D i s t r i b u t i o n P a t t e r n s f o r Soae P a r t i c u l a t e and 
D i s s o l v e d T r a c e H e t a l s w i t h i n an A c t i v e G l a c i a l 
" l o r d 

B u r r e l l , D.C. 

P a r t of R a d i o a c t i v e C o n t a a i n a t i o n of t h e N a r l n e 
Env i ronmen t , P r o c e e d i n g s of s y a p o s l u a h e l d by t h e 
I n t e r n a t i o n a l A t o a i c Ene rgy Agency, S e a t t l e , »A 
J u l v 10-18 , 1972 (89 -103) 7 8 6 p . ; 1973 

DISTRIBUTION PATTERNS; TRACE METALS; 
PARTICULATES; GLACIAL FJORD; PLOCCOLATION; ZINC; 
COPPER; LEAD; NICKEL; RUNOPF; SALTWATER; BSTUARIES 

Tho d i s t r i b u t i o n p a t t e r n s of s o a e t r a c e a e t a l s 
between w a t e r and b o t h s u s p e n d e d and d e p o s i t e d 
s e d i a e n t has been s t u d i e d i n a n o n - i c e b e r g 
f i o r d - e s t u a r y i n S . E . A l a s k a . The h v d r o g r a p h y o f 
t h i s tyoe of f j o r d i s such t h a t , d u r i n g t h e 
summer, g l a c i a l a e l t - v a t e r r u n o f f e n t e r s t h e 
a a r l n e f j o r d i n i t i a l l y a s a c o n c e n t r a t e d 
s e d i a e n t - p l u a e on t h e s u r f a c e . T h i s s e d i a e n t 
s u b s e q u e n t l y f l o c c u l a t e s and s e t t l e s t h r o u g h t h e 
s u b h a l o c l i n e ( e s s e n t i a l l y n o n - t u r b u l e n t ) p o r t i o n 
of t h e a a r i n e c o l u m n . The s o l u b l e z i n c c o n t e n t 
of t h e g l a c i a l f r e s h w a t e r i s s l i j h t l y l o w e r t h a n 
t h a t of t h e a a r i n e w a t e r (around 0 . 5 and 1 . 1 
a l c r o q r a a p e r l i t e r r e s p e c t i v e l y ) , and t h e t o t a l 
f r e s h - w a t e r p a r t i c u l a t e z i n c (a round 6* a g / k q ) i s 
p r e d o m i n a n t l y s t r u c t u r a l . I n t h i s e n v i r o n a e n t 
t h e r e a p p e a r s t o b e a d s o r p t i o n of z i n c a c r o s s t h e 
h a l o c l i n e , and c o p p e r , l e a d and n i c k e l a r e 
c o v a r l a n t v l t h i r o n and t h e s u s p e n d e d s e d i a e n t 
l o a d . The s e d i a e n t d e p o s i t i o n r a t e s i n t h i s 
f i o r d - t y p e a r e v e r y h i g h and t h e s e d i a e n t 
t e x t u r e , c o u p o s i t l o n and c h e a i s t r y i s u n l f o r a 
t h r o u g h t h e s u r f a c e a e t r e o r s o . The o r g a n i c 
c a r b o n c o n t e n t i s a r o u n d O . K o n l y . The 
i n t e r s t i t i a l w a t e r c o n t e n t s of b o t h z i n c and 
c o p p e r a p p r o x l a a t e t h o s e i n t h e o v e r l y i n g w a t e r . 
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69 
S t u d i e s on Uptake of M e t h y l a e r c u r y - 2 0 3 by 
B l u e q i l l s ( L e p o a l s • a c r o c h l r u s ) 

Dur rovs , V .D. ; R r e n k e l , P . A . ; A s s o c i a t e d Water 
and Air R e s o u r c e s E n g i n e e r s , I n c . , N a s h v i l l e , TH 
3 7 2 o a / / R n v l r o n a e n t a l ana Water R e s o u r c e s 
E n g i n e e r i n g P o r q r a a , N a s h v i l l e , TH 31235 

Env. S e t . T e c h n o l . , 7(13), 1127-1130: 1973 

TRACERS; HALE-TIME; HLOECILLS; OPT ARE; 
METHYL WERCtTRY; RADJt/ROCLIDES; LIVER; RIDNPYS; 
HERctlRT 203; RPRCOPI 

FAVOKNNR: L P P O H I S HACROCHIROS 

' b e u p t a k e of a e t h y l a e r c u r y - 2 0 3 d i r e c t l y f r o a 
wa te r by b l u e q l l l s v a s found t o be n e a r l y 
c o n s t a n t a f t e r f i v e d a y s a t a b o u t 2 0 ' per g r a a of 
f i s h p e r l i t e r o f v a t e r . T r a n s f e r r e d t o 
• e t c u r v - f r e e w a t e r a t 21 d e g r e e s c , b l u f t q i l l s 
e x h i b i t e d a r a p i d l o s s of abou t 00% of t h e 
a e e c u r y . f o l l o v e d by a s l o v l o s s l v t h a h a l f - t l a e 
of abou t f i v e a o n t h s . n e r c u r y l e v e l s in t h e 
l i v e r and k i d n e y s v e r e t v o t o s e v e n t l a e s h i g h e r 
t h a n v h o l e f i s h l e v e l s , b u t t h e r e v a s no 
d i s c e r n i b l e t r e n d i n t h i s r a t i o v i t h t l a e . The 
p r o p o r t i o n of a e r c u r y p r e s e n t a s a e t h y l a e r c u r y In 
t h e v h o l e f i s h r e a a i n e d a t 7 3 * / - 1 0 * t h r o u g h o u t 
t h e c o u r s e of t h e e x p e r i a e n t . The p r o p o r t i o n of 
• e t h y l a a r c u r y i n t h e l i v e r and k i d n e y s , h o v e v e r , 
f e l l r a p i d l y i n t h e f i r s t f e v v e e k s a f t e r 
n x p o s a r e , a l t l a a t e l y l e v e l i n g o f f a t a b o u t 10*. 
T h i s s u g g e s t s t h a t b l o c h e a l c a l d e a e t h y l a t I o n I s 
t a k i n g p l a c e i n t h e s e o r g a n s . 

32 

C o n t i n u o u s c u l t u r e of R h o d o t o r u l a r u b r a . 
R i n e t l c 3 o f Phospha t e A r s e n a t e U p t a k e , 
I n h i b i t i o n , and P o s p h a t e - L i a l t e d Grovth 

B u t t o n , O.K. ; Dunfcer, S . S . ; Horse , H .L . ; I n s t . 
Mar. S e l l . Oniv . A l a s k a , C o l l e g e , Alaska 

J . B a c t e r i o l . (JOBAAYJ 1 1 3 ( 2 ) , 599-611; 1973 

PHOSPHATE; TRANSPORT; KINETICS; ARSENATES: 
OPTARE; GROWTH INHIBITION; CONTIROOOS C0LT0RE; PR 

TAXONOMY: RHOOOTOROLA R0BRA 

The pink y e a s t RHODOTOBOLA R0BRA of a a r i n e o r i g i n 
v a s found t o c a p a b l e o f ex tended g r o v t h a t v e r y 
l o v p h o s p h a t e c o n c e n t r a t i o n s (R 0 . 5 = 10.6 nH) . 
Average I n t r a c e l l u l a r p h o s p h a t e c o n c e n t r a t i o n s , 
ba sed on I s o t o p e exchange t e c h n i q u e s , v e r e 15 t o 
200 aH. g i v i n g c o n c e n t r a t i o n g r a d i e n t s a c r o s s t h e 
c e l l enve lope of abou t 106. s e n s i t i v i t y t o 
a e t a b o l l c i n h i b i t o r s o c c u r r e d a t a i c r o a o l a r 
c o n c e n t r a t i o n s . I n a b i l i t y o f t h e p h o s p h a t e 
t r a n s p o r t s y s t e a , R8 • 0 . 5 t o 2.BMN, V aax » 5* H 
s o l e s p e r g of c e l l s p e r a i n , t o d i s c r l a i n a t e 
a g a i n s t a r s e n a t e t r a n s p o r t l e d t o a r s e n a t e 
t o x i c i t y a t 1 t o 10 nH, whe reas e n v l r o n a e n t a l 
a r s e n a t e l e v e l s a r e r e p o r t e d l y auch h i g h e r . 
P h o s p h a t e c o a p e t i t l v e l y p r e v e n t e d a r s e n a t e 
t o x i c i t y . The R1 f o r p h o s p h a t e i n h i b i t i o n of 
a r s e n a t e u p t a k e v a s 0 . 7 t o 1 . 2 MM. P h o s p h a t e 
u p t a k e e x p e r i a e n t s shoved t h a t a a x l a a l g r o v t h 
r a t e s c o u l d be a c h i e v e d v i t h a p p r o x i a a t e l y u* of 
t h e t o t a l phospha t e - a r s e n a t e t r a n s p o r t s y s t e a . 
o r g a n i s e s adap ted t o a r a n g e bo th of 
c o n c e n t r a t i o n of NaCl and of pH. N a x l a a l 
a f f i n i t y f o r p h o s p h a t e o c c u r r e d a t pH a and a t 
l o v c o n c e n t r a t i o n s of N a d ; h o v e v e r , V aax f o r 
p h o s p h a t e t r a n s p o r t v a s l i t t l e a f f e c t e d . Max i sa l 
s p e c i f i c g r o v t h r a t e s on a i n l a a l a e d i u a were 
c o n s i s t e n t I n b a t c h c u l t u r e b u t g r a d u a l l y 
i n c r e a s e d t o t h e auch h i g h e r r a t e s found v i t h 
y e a s t e x t r a c t a e d i a vhen t h e p o p u l a t i o n v a s 
s u b j e c t e d t o l o n g - t e r a c o n t i n u o u s c u l t u r e v i t h 
g r a d u a l l y I n c r e a s i n g d i l u t i o n r a t e s . P h o s p h a t e 
i n i t i a l u p t a k e r a t e s t h a t v e r e i n a g r e e a e n t v i t h 
s t e a d y - s t a t e f l u x In c o n t i n u o u s c u l t u r e v e r e 
o b t a i n e d by u s i n g o r g a n i s e s and a e d i u a d i r e c t l y 
f r o a c o n t i n u o u s c u l t u r e v e r e o b t a i n e d by u s i n g 
o r g a n l s a s and a e d i u a d i r e c t l y f r o a c o n t i n u o u s 
c u l t u r e . Thin p r o c e d u r e r e s u l t e d In r a t e s a b o u t 
500 t i a e s g r e a t e r t h a n one i n vh i ch h a r v e s t e d 
b a t c h - g r o w n c e l l s v e r e u s e d . D i s c r e p a n c i e s 
b e t v e e n v a l u e s found and t h o s e r e p o r t e d i n t h e 
l i t e r a t u r e f o r o t h e r o r g a n l s a s were even l a r g e r , 
Grovth c o a l d n o t he s u s t a i n e d be lov a t h r e s h o l d 
p h o s p h a t e c o n c e n t r a t i o n of 3 . 0 nH. Such 
t h r e s h o l d s a r e e x p l a i n e d i n t e r a s of a s y s t e a 
v h e r e g r o v t h r a t e i s s e t by i n t r a c e l l u l a r 
n u t r i e n t c o n c e n t r a t i o n s . T h r e s h o l d 
c o n c e n t r a t i o n s occu r i n r e s p o n s e t o n u t r i e n t 
s i n k s n o t r e a l t e d t o g r o v t h , such a s e f f l u x and 
endogenous a e t a b o l l s a . E q u a t i o n s a r e p r e s e n t e d 
f o r e v a l u a t i o n of g r o v t h r a t o - i i u l t i n g s u b s t r a t e 
c o n c e n t r a t i o n s in t h e p r e s e n c e of background 
s u b s t r a t e and f o r e v a l u a t i n g l o v i n h i b i t o r 
c o n c e n t r a t i o n I n h i b i t i o n a e c h a n l s a s by s u b s t r a t e 
p r e v e n t i o n o f i n h i b i t o r f l u x . 

71 
Reaoval of S o l u b l e Mercury R e s i d u e s f r o a Aqueous 
P r o c e s s s t r e a a s 

Cadaus , E . L . ; Vent ron C o r p . 

O .S . P a t e n t (0STXAH) 3760528 (210 /50 ; C 02FC), 
2 p p . ; 1971, Roveaber 

HERCIIRT; REMOVAL; WATER; PESIOOES; WASTE WATER 
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32 
The E f f e c t s of pH, S o l u b i l i t y and »v, ^ p e r a t u r e 
Upon t h e Acate T o x i c i t y of Z i n c t o t h e B l u e g l l l 
S u n f l s h (Lepomls m a c r o c h l r u s R a f . ) 

C a i r n s , J,, J r . ; Rahns , T . K . ; B a r t o n , D . T . ; 
D i c k s o n , K . L . ; s p a r k s , R . F . ; w a l l e r , w .T. 

Kansas Academy of S c i e n c e , 7 M 1 ) , 81-92? 1972, 
J a n u a r y 7 

FISH; TOXICITY; PH; SOLUBILITY; TEMPERATURE; 
ZINC; BIOASSAY; MORTALITY; TLB; LETHAL TOLERANCE 
MEDIAN 

TAXONOMY; LBPOMIS MACROCHIRUS 

R l u e g l l l g u r f l s h were e x p o s e d f o r 96 h o u r s u n d e r 
s t a t l s t e s t c o n d i t i o n s t o w a t e r s o l u b l e z i n c 
s u l f a t e h v d r a t e and w a t e r I n s o l u b l e z i n c 
p h o s p h a t e h y d r a t e a t two t e m p e r a t u r e r a n g e s 
(21-?i» d e g r e e s C; 7 - 9 d e g r e e s c ) and two pH 
r a n g e s ( "> .7 -7 .0 ; 7 . 3 - 8 . 0 ) . C o n t r o l f i s h were 
m a i n t a i n e d i n w a t e r c o n t a i n i n g n o z i n c . No 
b l u e q l l l s d i e d i n w a t e r c o n t a i n i n g i n s o l u b l e z i n c 
in m o u n t s c o m p a r a b l e t o t h e amoun t s o f s o l u b l e 
z i n c ( 1 3 . S O , 1 8 . 0 0 , 2 a . 0 0 , and 3 2 . 0 0 m i l l i g r a m s 
z i n c 2 p l u s p e r l i t e r ) which p r o d u c e d m o r t a l i t i e s 
of 90 t o 100 p e r c e n t . B l u o g i l l m o r t a l i t i e s i n 
c o n c e n t r a t i o n s of s o l u b l e z i n c r a n g i n g f r o a 10 t o 
32 m i l l i g r a m s z i n c 2 p l u s p e r l i t e r were 0 t o 10 
p e r c e n t a t t h e h i g h pH, w h i l e a t t h e low pH 
m o r t a l i t i e s were 100 p e r c e n t . B l u e g l l l s a t t h e 
low t a n p e r a t u r e s d i e d a t a auch s l o w e r r a t e , and 
t h e t l a e - t o - d e a t h o f t h e f i r s t f i s h was 
c o n s i d e r a b l y d e l a y e d . I n c o a p a r i s o n t o b l u e g l l l s 
a t t ha warmer t e m p e r a t u r e , c o n t i n u o u s f l o w 
M o a s g a y t e s t s i n which t w o t y p e s of t e s t 
c o n t a i n e r s were used showed d i f f e r e n c e s i n 
9 6 - h o u r TLM v a l u e s . The p a r t i c l e r e p l a c e m e n t 
t i m e i n 190 l i t e r b i o a s s a y j a r s was c o n s i d e r a b l y 
l o n g e r t h a n i n l . u - l l t e r p l e x i g l a s s c o n t a i n e r s ; 
hence b l u e g l l l s s u r v i v e d l o n g o r in t h e j a r s . 
N i n e t f - s i x - h o u r TLH c o n c e n t r a t i o n s f o r f i s h 
exposed t o a c o n t i n u o u s f l o w of z i n c 2 p i n s i n 
t w o t y p e s o f t e s t c o n t a i n e r s w e r e e s t i m a t e d i n 
f o u r ways : u s i n g s t a t i s t i c a l l y poo led measu red 
and c a l c u l a t e d c o n c e n t r a t i o n s , and by p o o l i n g 
c a l c u l a t e d and a e a s u r e d c o n c e n t r a t i o n s on the.-
b a s i s o f t h e n o a l n a l c o n c e n t r a t i o n s a l o n e . T h e r e 
v e r e s m a l l d i f f e r e n c e s In t h e r e s u l t i n g TLH 
v a l u e s , a r e s u l t which s h o u l d b e of i n t e r e s t t o 
o t h e r w o r k e r s u s ln t ; b l o a s s a y s . 

73 
Rapid B i o l o q i c a l M o n i t o r i n g S y s t e a f o r 
D e t e r m i n i n g A q u a t i c Community s t r u c t u r e i n 
R e c e i v i n g S y s t e a s 

C a i r n s , J . , J r . ; D i c k s o n , R . L . ; Lanza , G. 

P a r t 3 f B i o l o g i c a l Methods f o r t h e A s s e s s m e n t of 
w a t e r Q u a l i t y , ASTH STP 5 2 8 , Amer ican s o c i e t y f o r 
T e s t i n g and M a t e r i a l s , 1973 , p p . 1U8-163 

WATER; LASERS: HOLOGRAPHY; AQ0ATIC BIOLOGY; 
ENVIRONMENTAL SURVEYS: MONITORS; ANALYSIS: 
SPECIES DIVERSITY; SAPROBTC SYSTEM; COMPARISON 
IMDEX; COMMUNITY STRUCTURE ANALYSIS 

B i o l o g i c a l m o n i t o r i n g p l a y s an i m p o r t a n t r o l e i n 
a p o l l u t i o n m o n i t o r i n g p r o g r a a p r o v i d i n g 
l n f o r a a t l o n n o t a v a i l a b l e t h r o u g h c o n v e n t i o n a l 

p h y s i c a l and c h e a i c a l a o n i t o r i n g . The n a p r o b l c 
s y s t e a and t h e u s e of s t r u c t u r a l and f u n c t i o n a l 
c h a n g e s i n a g n a t i c c o a a u n i t i e s a r e t w o a p p r o a c h e s 
u t i l i z e d i n a s s e s s i n g t h o e f f e c t s of p o l l u t a n t s 
on a q u a t i c c o m m u n i t i e s . The f e e d b a c k o t 
l n f o r a a t l o n f r o a c o n v e n t i o n a l l n s t r e a a b i o l o g i c a l 
a o n i t o r i n g h a s been t o o s low f o r t h e moat 
e f f e c t i v e management o f an a q u a t i c s y s t e m . Two 
r a p i d b i o l o g i c a l m o n i t o r i n g s y s t e m s ( t h e 
SEQUENTIAL COMPARISON INDEX, and an a u t o m a t e d 
community s t r u c t u r e a n a l y s i s u s i n g l a s e r 
h o l o g r a p h y ) have been d e v e l o p e d t o I n c r e a s e t h e 
s p e e d of d a t a c o l l e c t i o n and d a t a a n a l y s i s . 

7U 
The Development of an Automated B i o l o g i c a l 
M o n i t o r i n g S y s t e a f o r Water Q u a l i t y Management 

C a i r n s , J . , J r . ; H a l l , J . W . ; Morgan, E . J . : 
S p a r k s , R . E . ; W a l l e r , W.T. ; W e s t l a k e , G, t. 

P a r t of H e a p h i l l , D.D. ( E d . ) , s e v e n t h Annual 
C o n f e r e n c e on T r a c e S u b s t a n c o s i n E n v i r o n m e n t a l 
H e a l t h , Held a t H e a o r i a l U n i o n , U n i v e r s i t y of 
M i s s o u r i - C o l u m b i a , C o l u m b i a , NO, J a n e 1 2 - 1 1 , 
1 9 7 3 ; 1973 

RESPIRATION; PISH; BT.UEGILLS; ZINC; BEHAVIOR; 
CHLORINE; WATER QUALITY; WATER; BIOLOGICAL 
MONITORING; MONITORING; AQUATIC ECOSYSTEMS 

The t i m e h a s come t o g o beyond m e r e l y r e s p o n d i n g 
t o o n e e n v i r o n a e n t a l c r i s i s a f t e r a n o t h e r and t o 
nonage a l l e c o s y s t e a s on a r e g i o n a l b a s i s . 
P r o p e r a a n a g e a e n t w i l l i n s u r e t h a t b e n e f i t s a r e 
o p t i m i z e d and t h a t e a c h s y s t e a s e r v e s a v a r i e t y 
of u s e s . Manageaent o f a q u a t i c e c o s y s t e a s 
r e q u i r e s a c l e a r u n d e r s t a n d i n g o f t h e g o a l s t o be 
a c h i e v e d , a p p r o p r i a t e i n f o r a o t l o n and t h e a e a n s 
t o a c h i e v e t h e g o a l s , c o n t r o l a o a s u r e s a p p l i e d 
t o a g n a t i c e c o s y s t e a s , i n t h e a b s e n c e of 
i n f o r a a t i o n on t h e c o n d i t i o n o f t h e s y s t e n , a r e 
a p t t o b e i n a p p r o p r i a t e and t h u s aay o v e r p r o t e c t 
t h e r e c e i v i n g s y s t e a a t t i a e s and u n d e r p r o t e c t i t 
a t o t h e r t i n e s s i n c e t h e a b i l i t y of e c o s y s t e a s t o 
r e c e i v e w a s t e s i s n o t c o n s t a n t . A m a j o r 
d e t e r a i n a n t o f t h e e f f e c t i v e n e s s and e f f i c i e n c y 
o f e c o l o g i c a l q u a l i t y c o n t r o l i s t h e l a g t i a e i n 
t h e f e e d b a c k o f i n f o r a a t i o n , Xf t h e l a g i s t o o 
g r e a t , t h e c o n t r o l a e a s u r e s aay r a p e o t e d l y 
o v e r s h o o t o r u n d e r s h o o t t h e d e s i r e d g o a l . 
P r e s e n t t e c h n i q u e s f o r a e a s u r i n g t h e r e s p o n s e s of 
a q u a t i c o r g a n i s m s and c o m m u n i t i e s r e q u i r e d a y s o r 
w e e k s , w h e r e a s I n f o r m a t i o n f o r e c o s y s t e a q u a l i t y 
c o n t r o l and p r e v e n t i o n of e c o l o g i c a l c r i s e s 
s h o u l d b e g e n e r a t e d i n m i n u t e s o r h o u r s a s i s t h e 
c a s e f o r o t h e r q u a l i t y c o n t r o l s y s t e a s . A 
b i o l o g i c a l m o n i t o r i n g sys t em h a s b e e n d e v e l o p e d 
t o g e n e r a t e I n f o r a a t i o n r a p i d l y . T h e s y s t e a 
a e a s u r e d c h a n g e s i n t h e moveaent and b r e a t h i n g of 
f i s h i n o r d e r t o p r o v i d e a n e a r l y w a r n i n g of 
d e v e l o p i n g t o x i c i t y i n t h e w a s t e s of an 
i n d u s t r i a l p l a n t . The a e t h o d o f a u t o u a t t o n o f 
d a t a c o l l e c t i o n f r o a t h i s s y t e a and i t s 
d e v e l o p m e n t i n t o an " o n - l i n e " s y s t e a f o r 
a o n i t o r i n g w a t e r q u a l i t y i s d e s c r i b e d . The 
s p e c i a l s t a t i s t i c a l t e c h n i q u e s n e c e s s a r y f o r 
a n a l y z i n g t h i s d a t a i s a b l e t o d e t e c t low 
c o n c e n t r a t i o n o f z i n c and o t h e r t o x i c a n t s and 
t h a t t h e r e s p o n s e s a r e s u f f i c i e n t l y r a p i d t o make 
t h e s y s t e n u s e f u l f o r w a t e r q u a l i t y a a n a g e a e n t . 
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71 
The Des ign o f a C o n t l i . n o n s Plow F i o l o g i c n 1 . E a r l y 
Varn lnq s y s t e a f o r I n d u s t r i a l Use 

C a l m s , J . , J r . ; S p a r k s , R . f . I n a i l e r , W.T. 

P r e s e n t e d a t t h e ? 7 t h P u r d u e I n d u s t r i a l H a s t e 
c o n f e r e n c e , Hay 2 - a , 1972 a t P u r d u e U n i v e r s i t y -
t o b e p u b l i s h e d i n t h e P u r d u e U n i v e r s i t y 
E n g i n e e r i n g B u l l e t i n , 21 p . p l u s t a b l e and 
f i g u r a n ; 1972 

COALS; AOPATIC ECOSYSTEJLSJ FEEDBACK; LAG; CONTROL 
MEASURES; B I O L O G I C A L M O N I T O R I N G ; MOVEMENT; 
BREATHING; F I S H ; EARLY WARNING; T O X I C I T Y ; 
I N D U S T R I A L B A S T E S ; RESPONSE T I N E ; POLYGRAPH; 
T O X I C A H T ; B L H V Y I L L S ; DIURNAL V A R I A T I O N ; Z I N C 
S U L F A T E ; S T R E S T D E T E C T I O N 

The t l a e h a s c o a e t o go beyond m e r e l y r e s p o n d i n g 
t o one e n v i r o n a e n t a l c r i s i s a f t e r a n o t h e r and t o 
manage a l l e c o s y s t e m s on a r e g i o n a l b a s i s , 
p rooe r a a n a g e a e n t w i l l i n s u r e t h a t b e n e f i t s a r e 
o p t i m i z e d and t h a t each sys t em s e r v e s a v a r i e t y 
of u s a s . H a n a g e a e n t of a q u a t i c e c o s y s t a a s 
r e q u i r e s a c l e a r u n d e r s t a n d i n g o f t h e g o a l s t o b* 
a c h i e v e d , a p p r o p r i a t e l n f o r a a t i o n and t h e a e a n s 
t o a c h i e v e t h e g o a l s , c o n t r o l a e a m r a a a p p l i e d 
t o a q u a t i c e e n s y a t e a s , i n t h e a b s e n c e of 
l n f o r a a t l o n on t h e c o n d i t i o n of t h e B y a t e a , a r e 
a p t t a h e i n a o p r o p r i a t e and t h u s nay o v a r p r o t e c t 
t h e r e c e i v i n g s y s t e a a t t i a e s a n d u n d e r p r o t e c t i t . 
a t o t h e r t l a e s s i n c e t h e a b i l i t y of e c o s y s t e a s t o 
r e c e i v e w a s t e s i s n o t c o n s t a n t . A m a j o r 
d e t e r a i n a n t of t h e e f f e c t i v e n e s s and e f f i c i e n c y 
of e c o l o q i c a l q u a l i t y c o n t r o l I s t k n la<i t l a e i n 
t h e f e e d b a c k o f i n f o r a a t i o n . I f t h e l a g i a t o o 
g r e a t , t h e c o n t r o l m e a s u r e s aay r e p e a t e d l y 
o v e r s h o o t o r u n d e r s h o o t t h e d e s i r e d g o a l , 
p r e s e n t t e c h n i q u e s f o r a e a s u r l n g t h e r e s p o n s e s o f 
a q u a t i c o r g a n i s a s and c o a a u n l t l e s r e q u i r e d a y s of 
weeks , w h e r e a s l n f o r a a t l o n f o r e c o s y s t e a q u a l i t y 
c o n t r o l and p r e v e n t i o n o f e c o l o g i c a l c r i s e s 
s h o u l l be g e n e r a t e d i n a l n u t e s o r h o u r s a s l a t h e 
c a n e f o r o t h e r q u a l i t y c o n t r o l s y s t e e s . A 
b i o l o g i c a l a o n i t o r l n g s y s t e a h a s been d e v e l o p e d 
t o g e n e r a t e l n f o r a a t l o n r a p i d l y . The s y s t e a 
m e a s u r e s c h a n g e s i n t h e a o v e a e n t and b r e a t h i n g of 
f i s h i n o r d e r t o p r o v i d e an e a r l y w a r n i n g of 
d e v e l o p i n g t o x i c i t y i n t h e w a s t e s o f an 
I n d u s t r i a l p l a n t . 

77 
R e l a t i o n Between C o n t i n u o u s B i o l o g i c a l M o n i t o r i n g 
and Water Q u a l i t y S t a n d a r d s f o r C h r o n i c Exposu re 

c a i r n s , J . , J r . ; s p a r k s , R . E . ; w a l l e r , W.T. ; 
C e n t . E n v i r o n . S t u d . , V i r g i n i a P o l y t e c h . I n s t . , 
B l a c k s b u r g , VA 

B l o a a s a y T e c h . E n v i r o n . C h a a . 3B3-H02; 1973 

FISH; ZINC; WATER QUALITY STANDARDS; CHRONIC 
EXPOSURES; BIOLOGICAL MONITORING; WATER 

B l u e g i l l s u n f i s h d e t e c t e d p o t e n t i a l l y l e t h a l z i n c 
(78(10-66-6) c o n c n s . (R e g / 1 . ) , and a l s o s u b l e t h a l 
c o n c n s . (2 -3 a g / 1 . 1 , i n t h e i r e n v i r o n a e n t r a p i d l y 
enough t o s u r v i v e i f t h e Zn was r e a o v e d a t t h e 
t l a e of d e t e c t i o n . H o n i t o r i n g s y s t e a s f o r f i s h 
a o v e a e n t p a t t e r n s , u s i n g l i g h t beaa i n t e r r u p t i o n , 
and f o r f i s h b r e a t h i n g , u s i n g p o l y g r a p h y 
r e c o r d i n g s , were u sed t o d e t e c t t h e s t r e s s 
r e s p o n s e s of t h e f i s h t o Zn e x p o s u r e . A 
r e p r o d u c t i o n s t u d y showed, however , t h a t 0 . 2 3 1 
e g / 1 , (1 /10 t h e l o w e s t c o n c n . used t o a o n l t o r 
b r e a t h i n g ) was n o t s a f e f o r c h r o n i c e x p o s u r e . 
Both a y s t e a s aay b e p l a u s i b l e f o r d e t o c t l n g 
a c u t e l y t o x i c c o n d i t i o n s r e s u l t i n g f r o a 
i n d u s t r i a l o r a u n i c l p a l s p i l l s , b o t h s y s t e a s 
s h o u l d b e used i n c o n j u n c t i o n t o p r e v e n t m o n i t o r 
f a i l u r e due t o t h e e f f e c t s o f e x c e s s i v e t u r b i d i t y 
on a o v e a e n t a o n i t o r s , and o f e x c e s s e l e c t r o l y t e 
c o n c n . oa b r e a t h i n g a o n i t o r s . 

76 
Use of F i s h a s S e n s o r s i n I n d u s t r i a l Waste L i n e s 
t o p r e v e n t F i s h R i l l s 

c a l m s , J . , J r . ; S p a r k s , R . E . ; W a l l e r , W.T . ; Dep . 
B i o l , , V i r g i n i a P o l v t e c h . I n s t . , B l a c k a b u r g , VA 

K y d r o b i o l o g i a (PYDRB8) 1973, « 1 ( 2 ) , 1 5 1 - 6 7 ; 1973 

7INC; TOXICITY: FISH; INDUSTRIAL WASTES: PISH 
KTLLS 

p a p e r s u g g e s t s a a e t h o d o f d e t e c t i n g s t r e s s i n 
f i s h u s e d f o r a o n i t o r i n g . The b r e a t h i n g r a t e of 
f i s h e x p o s e d t n t e s t areaB was d e t e c t e d b y 
p l a t i n u m e l e c t r o d e s i n t h e w a t e r and c o n n e c t e d t o 
a c o m p u t e r which f l a s h e d a w a r n i n g when t h e 
b r e a t h i n g r a t e s u f f i c i e n t l y e x c e e d e d norma1 
v a l u e s f o r t h e t i a e of d a y . The e n v i r o n m e n t o f 
t h e f i s h c o u l d t h e n be changed s o t h a t t h e y 
s u r v i v e d a f t e r g i v i n g t h e w a r n i n g i n t h i s way. 
F i s h a o v e a e n t s a i g h t a l s o be u s e d . V a r i o u s 
d e t a i l s a r e g i v e n t o a o d l f y t h e c r i t e r i a f o r f a c t 
o r s low a c t i n g , r e v e r s i b l e o r i r r e v e r s i b l e 
p o i s o n s . In t h i s way, t h e a c t u a l b i o l o g i c a l 
s t r e s s i s a e a s u r e d . 
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78 
I n c o r p o r a t i o n o t R a d l o s t r o n t l u a by R a r l n e 
o r g a n ! s e n 

C a n c l o , n . : L l a u r o , J . A . ; C l a l l c l l a , K . R . ; 
B e n l n s o n , P . J . 

P a r t at R a d i o a c t i v e C o n t a m i n a t i o n o f t h e M a r i n e 
F n v i r a n a e n f , P r o c e e d l n g n o f S v a p o s l u a h e l d by t h e 
I n t e r n a t i o n a l A t o m i c E n e r g y Agency , S o a t t l e , HA, 
J u l y 10-10, 1972 (3»7-3«i-»», 786 p . J 1973 

STRONMOH; CALCinH" PISH; TRACERS; CROSTACIA; 
COASTAL HATERS; nOLLns?3; DISCBIRINATTOH FACTORS 

TAXONOMY: RICROPOnoR OPERCOLARIS 

D e t e r m i n a t i o n of t h e d l s c r l a i n a t l o n f a c t o c a f o r 
s t r o n t i u n a n d c v l c l u a and o f t h e c o r r e s p o n d i n g 
s t r o n t l u a c o n c e n t r a t i o n f a c t o r s a r e t d l a c u a s e d . 
R e s u l t s of l a b o r a t o r y e x p e r l a e n t s u s i n g d o u b l e 
t r a c e r t e c h n t q u u s a n d o f d e t e r m i n a t i o n s b a s e d on 
s y s t e a a t l c a e a a u r e a e n t s o f u t a b l e s t r o n t i u a and 
c a l c l u a a r e n r e s e n t e d The o r g a n i s a s s t u d i e d a r e 
c o a a o n a l o n g t h a A t l a n t i c c o a s t l i n e o f A r g e n t i n a 
and c o n s i s t o f v a r i o u s s p e c i o o o f f i s h , 
c r u s t a c e a n s , m o l l u s c s a n d a a r t n e a l g a e . F r o a t h e 
l a b o r a t o r y e x p e r i m e n t s I t I s c o n c l u d e d t h a t , w i t h 
t h e d o u b l e t r a c e r t e c h n i q u e , i t i s p o s s i b l e t o 
d e t e r a i n e t h e d l s c r l a l n a t e a g a i n s t s t r o n t l u a ; t h e 
d i s c r i a i n a t l o n f a c t o r v a l u e s f l u c t u a t i o n b e t w e e n 
0 . 1 0 a n d 0.<>2 d e p e n d i n g on t h e s p e c i e s I n 
q u e s t i o n . I n t h e c a s e s o f f i s h (HICROPOGON 
0PERC0LARJSI a n d c r u s t a c e a e ( i n c l u d i n g 
e x o s k e l e t o n ) i t was f o u n d t h a t t h e S r / C a r a t i o s 
w e r e t h e s a n e t h r o u g h o u t t h e a n l a a l . Tn t h e c a s e 
of t h r a o l l u s c s , d i f f e r e n t v a l u e s were o b t a i n e d 
f o r t h e s h e l l s and t h e s o f t p a r t s , i n g e n e r a l , 
d i s c r l a l n a t i o n f a c t o r s o b t a i n e d In t h e f i e l d o n 
t h e b a s i s o f s t a b l e s t r o n t i u a a n d c a l c l u a 
d e t e r a i n a t l o n s a g r e e r e a s o n a b l y w e l l w i t h t h e 
v a l u e s o b t a i n e d I n t h e l a b o r a o t r y f o r t h e f i s h 
and a s l l u s c s p e c i e s i n q u e s t i o n , b a t a r e l o v e s 
f o r t h e c r u s t a c e a n a n d a l g a l s p e c i e s . O b t a i n i n g 
t h e c o n c e n t r a t i o n f a c t o r s f r o a d i s c r i m i n a t i o n 
p a r a a e t e r s h a s t h e a d v a n t a g e o f r e p r e s e n t i n g 
H a l t i n g s i t u a t i o n s w h e r e t h e e q u i l i b r i u m s t a t e 
I s e n s u r e d . I n t h i s way , t h e e x p e r i m e n t a l 
r e s u l t s can b e e x t r a p o l a t e d t o n a t u r a l c o n d i t i o n s 
w i t h l e s s u n c e r t a i n t y . The r e s u l t i n g s t r o n t l u a 
c o n c e n t r a t i o n f a c t o r s , ' l u c t u a t e b e t w e e n 2 and 10 
f o r f i s h , 13 a n d 70 f o r c r u s t a c e a n s a n d a o l l u s c s , 
and 0 . 2 and 7 0 f o r a l g a e . 

79 
Mercury P o l l u t i o n o f F i s h and o t h e r Food p r o d u c t s 

c a n u t i . A. ; t a b . c h l a . P r o v . , C r e a o n a , I t a l y 

I n d . A l l a e n t . ( P l n e r o l o , I t a l v ) ( I N A L B B ) , 1 2 ( 9 1 , 
1 0 9 - 1 1 1 ; 1973 

REVIEW; MERCURY; FOOD; F I S H 

80 
S t u d y o f t h e P o l e o f S c i r p u s A m e r i c a n o s I n 
D e p o l l o t l n g H a t e r s c o n t a m i n a t e d v l t h Heavy H e t a l s 

c a r b o n n e a u , H . ; T c e a b l a y , J - t . ; D e p t . B i o l . , 
U n i v . L a v a l , Q u e b e c 10E, Q u e . , C a n . ) 

H a t . r a n . (Que) 9 9 ( 5 ) , 1 9 7 2 (Reed . 1973) 5 2 3 - 5 3 2 ! 
1972 

HERCURY; IBAti; CADMIUM; HEAVY HETALS; 
BIOACCUHULATION: PLANTS; HATER; OEPOLLOTIRG AGENTS 

TAX0N0HYS CYPERACEAE; SCIBP0S AHSSICAWUS; 

ELE0CHARIS SMALl l J j BYDPN5 CERNUA 

T h e c a p a c i t y f o r S . AREPICM0S, a C y p e r a c e a e , t o 
c o n c e n t r a t e t h e h e a v y a e t a l s , m e r c u r y , l e a d a n d 
c a d a l a a , f r o a i t s e n v i r o n m e n t was a t a d l e d . T h i s 
p l a n t h a s t h e c a p a c i t y t o a c t a s a n a t u r a l 
d e p o l l u t l n g a g o n t . Two o t h e r p l a n t s which a a y d o 
t h e s a a e : BLEOCHARIS SMALLII B r i t t . and BIDENS 
CERN0A L . w e r e a l s o s t u d i e d . 

81 
Z i n c - 6 5 s p e c i f i c A c t i v i t i e s f c o a Oregon a n d 
W a s h i n g t o n C o n t i n e n t a l S h e l f s e d i n e n t s a n d 
B e n t h i c i n v e r t e b r a t e F a u n a 

C a r e y , A . G . , J r . ; C u t s h a l l , N .E . 

P a r t of R a d i o a c t i v e c o n t a m i n a t i o n o f t h e n a r l n e 
E o v i r o n B e n t , p r o c e e d i n g s o f s y a p o s l u a h e l d b y t h e 
I n t e r n a t i o n a l A t o a l c E n e r g y Agency , S e a t t l e , HA, 
J u l y 1 0 - 1 0 , 1972 ( 3 0 7 - 3 2 9 ) 786 p . ; 1973 

ZINC; ZII3C 65s SPECIFIC ACTIVITY; SPDIHSNTS; 
BENTHOS; INVERTEBRATES; COASTAL HATERS; POHBR 
REACTORS J PA ON A 

R e l a t i o n s h i p s b e t w e e n t h e b e n t h i c f a u n a a n d 
s e d i m e n t s on t h e c o n t i n e n t a l s h e l f o f Oregon and 
H a s h i n g t o n h a v e b e e n I n v e s t i g a t e d by d e t e r a l n l n g 
s p e c i f i c a c t i v i t i e s o f c i n c - 6 5 . Z l n e - 6 5 , i n d u c e d 
b y n e u t r o n a c t i v a t i o n In C o l u a b l & d i v e r v a t e r 
u s e d t o c o o l plutonluB p r o d u c t i o n r e a c t o r s a t 
R l c h l u n d / W a s h i n g t o n , v a s c a r r i e d down t h e r i v e r 
a n d I n t o t h e a a r i n e e n v i r o n a e n t . S e d l a e n t f r o a 
t h e c o l n a b l a R i v e r a o v e s n o r t h w a r d . Z i n c - 6 5 
s p e c i f i c a c t i v i t i e s I n s c d i a e n t and b e n t h i c 
i n v e r t e b r a t e s d e c r e a s e n o r t h w a r d v l t h d i s t a n c e 
f r o a t h e r i v e r and w e s t w a r d v l t h d e p t h h a v e 
h i g h e r z i n c - 6 5 s p e c i f i c a c t i v i t i e s t h a n t h e 
s e d i a e n t s I n , o r on v h l c h t h e y l i v e , o t h e r 
s o u r c e s of z l n c - A 5 v i a t h e f o o d web a r e s u s p e c t e d 
a s t h e c a u s e f o r t h e d i f f e r e n c e i n s p e c i f i c 
a c t i v i t y b e t w e e n t h o s e d l a e n t and b e n t h i c f a u n a . 
L o n g - t e r a d e c l i n e i n z i n c - 6 5 s p e c i f i c a c t i v i t i e s 
h a v n been n o t e d . Rany s p e c i e s f r o a a r a n g e o f 
t r o p h i c l e v e l s h a v e b e e n I n c l u d e d i n t h e s t u d y . 

82 
T r a c e H a t c l s I n S e d l a e n t s o f New York B i g h t 

C a r a o d y , D . J . ; P e n r c e , J . B . ; Y a s s o , H . E . ; Dep . 
C h e a . , W e s t c h e s t e r C o a a u n i t y c o l l . , V a l h a l l a , NY 

H a r . p o l l u t . B u l l . (HPNBAZ), 0 ( 9 ) , 1 3 2 - 1 3 5 ; 1973 

SEDIMENTS; HATER; TRACB HETALS; COASTAL HATERS 

GEOGRAPHICAL DESCRIPTION; U . S . , New York ( C o a s t ) 

6 3 
N e r c u r y i n t h e G r e e n l a n d I c e S h e e t : F u r t h e r D a t a 

C a r r , P . A . ; H i l k n l s s , P . E . ; D . S . N a v a l R e s e a r c h 
l a b o r a t o r y , H a s h i n g t o n , DC 2 0 J 7 5 

S c i e n c e 181 , 8 0 3 ; 1973 

HERCORT; ICE SHEET; DISTRIBUTION 

Rev d a t a s u p p o r t t h e c o n t e n t i o n t h a t t h e R e r c u r y 
c o n t e n t of G r e e n l a n d g l a c i a l I c e s h a s n o t 
i n c r e a s e d d r a a a t i c a l l y i n r e c e n t y e a r s b u t r a t h e r 
i s d i s t r i b u t e d n o n h o a o g e n e o u s l y t h r o u g h t h e I c e 
s h e e t . 
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flu 
M e r c u r y . S h o r t - T e r m s t o r a g e o f N a t u r a l w a t e r s 

C a r r , R . A . ; W i l f c n l s s , P . E . j n a y . R e a . t a b . , 
W a s h i n q t o n , DC 

E n v i r o n . S c i . T e c h n o l . (FSTHAG) 1973, 7(1), 6 2 - 3 ; 
1973 

MERCURY; WATER; STORAGES LOSS: VAPORIZATION; 

A n a l y s i s of n a t u r a l w a t e r s f o r a e r c u r y r e q u i r e s 
an u n d e r s t a n d i n g »f c h a n g e s o c c u r r i n g d u r i n g 
s t o r a g e , s u c h a s t o s s e s t o c o n t a i n e r v a i l s , 
a s s o c i a t i o n w i t h p a r t i c u l a t e a b a s e s , a n d 
v a p o r i z a t i o n . Ose o f c a r r i e r - f r e e Hg-197 and 
improved f l a a e l a s s a t o a l c a b s o r p t i o n t e c h n i q u e s 
show n e q l l a i b l e l o s s e s t o s a a p l a c o n t a i n e r s upon 
« - d a y s t o r a g e a t pH 1. At t h e t i a e of s a a p l i n g . 
80< of t h e t o t a l a e r c u r y was a s s o c i a t e d w i t h 
p a r * I s o l a t e s , w h i l e a t t h e end o f t h e s t o r a g e 
p e r i o d o n l y 10-15* was a s s o c i a t e d w i th 
p a r t i c u l a t e s . No v a p o r i z a t i o n l o s s e s were 
o b s e r v e d u n d e r t h e s e c o n d i t i o n s . 

85 
T o x i c i t y flloassay o f Heavy R e t a i n in w a t e r U s i n g 
T e t r n h y a e n a p v r l f o r a l s 

C a r t e r , J . * . ; Cameron, I . L . ; Red . S c h . , U n i v . 
" e r a s , San A n t o n i o , TX 

W a t e r Res . (WATRAG) 7 ( 7 ) , 9 5 1 - 9 6 1 ; 1973 

HEAVY HETALS; PROTOZOA: TOXICITY: CADMIUM; 
SULFATES; COBALT; ZINC 

TAXONOMY: TETRAHTMENA PYRIFORHIS 

On a w e i q h t b a s i s , c a d a i u a s u l f a t e w a s e o s t t o x i c 
t o t h e c i l i a t e d p r o t o z o a n TETRARYMENA PIRIFORMIS, 
f o l l o w e d i n d e c r e a s l c g o r d e r by m e r c u r i c 
c h l o r i d e , c o b a l t s u l f a t e , z i n c s u l f a t e , and l e a d 
n i t r a t e PB(wo3) 7 was 7 - f 0 i d a o r e t o x i c I n s o f t 
Wa te r (20 HO CAC03/L.) t h a n in h a r d w a t e r (»00 HG 
CAC03/L . ) ; an a n t a g o n i s t i c c a l c i u a c a r b o n a t e 
e f f e c t . HGC12 was 2 - f o l d a o r e t o x i c i n h a r d t h a n 
i n s o f t w a t e r : a s y n e r g i s t i c CACOI e f f e c t . T . 
PIRIFORMIS a a v be a a o r e s e n s i t i v e i n d i c a t o r o f 
h e a v y a e t a l c o n t a m i n a t i o n i n w a t e r t h a n f i s h . 

86 
E f f e c t o f s o d l u a A r s e n l t e on G l a c o s e - 0 - 1 « C and 
A s p a r t a t e - U - 1 « C M e t a b o l i s m I n PHASBOLOS VULGARIS 

C a v a l i e , G . ; C e n t . P h y s i o l . T e g . , U n i v . 
P a u l - S a b a t i e r , T o u l o u s e , FR 

C . P . Acad. S c i . , S e r . D(CHOPAT), 277(18) 1877-1880 

SODIUM: SODIUM ARSENITE; GLUCOSE; CAR"ON 1ft; 
ASPARTATE; METABOLISM 

TAXONOMY: PHASEOLUS VULGARIS 

B 7 
c a d a l u a T o x i c i t y and A c c u a u l a t l o n i n S o u t h e r n 
R a i a d 

C e a r l e y , 3 . E . ; Co leman , F . L . ; Depar tment of 
E n v l r o n a e n t a l H e a l t h , U n i v e r s i t y o f Oklahoma 
H e a l t h S c i e n c e s c e n t e r , Oklahoma c i t y , o k l a . 
73190 

B u l l e t i n o f E n v i r o n m e n t a l C o n t a m i n a t i o n and 
T o x i c o l o g y 9 ( 2 1 , 1 0 0 - 1 0 1 ; 1973 

TOXICITY; NAIAD; CADMIUM) BIOACCUMULATION; 
PHYSIOLOGY; BATE INHIBITION; AQUATIC PLANTS 

T o x i c r e a c t i o n s a n d c a d a i a a a c c u m u l a t i o n i n RAJAS 
QOADQIEFEMSIS s p r a n g , (a pond weed) i n c r e a s e d a s 
t h e e x p o s u r e l e v e l s I n c r e a s e d , which s u g q e s t e d 
t h a t ( a ) e a d a i a B a c c u m u l a t i o n , c a . 1 0 0 0 f o l d , was 
d i r e c t f u n c t i o n o t t h e e x p o s u r e l e v e l , and t h a t 
(b) t h e d e t o x i f y i n g mechanism was o v e r t a x e d a t a 
s o r e r a p i d r a t e a t t h e h i g h e r l e v e l s r e s u l t i n g i n 
an e a r l i e r l a p a l r a e n t of p h y s i o l o g i c a l f u n c t i o n . 
T h i s p h y s i o l o g i c a l l a p a i r a e n t r e s u l t e d i n t h e 
i n h i b i t i o n o f a d d i t i o n a l c a d a i a a a c c u m u l a t i o n a t 
t h e h l j h e r l e v e l s ; s i g n i f i c a n t a d d i t i o n a l 
a c c u m u l a t i o n and o n l y s l i g h t t o x i c e f f e c t * a t t h e 
l o w e r l e v e l s s u g g e s t e d t h a t t i s s u e damage was n o t 
s u f f i c i e n t t o s i g n i f i c a n t l y i n h i b i t f a r t h e r 
c a d n l u a a c c u m u l a t i o n . T h u s , i t i s e v i d e n t t h a t 
t h i s comaon a q u a t i c p l a n t i s c a p a b l e o f 
i n t r o d u c i n g p o t e n t i a l l y t o x i c q u a n t i t i e s o f 
c a d a l u a i n t o t h e f o o d of h i g h e r o r g a n l s a s , e . g . 
s u n f l e h a n d w a t e r f o w l . 

80 
C o n s e r v a t i o n P r o b l e m s I n t h e M e t a l - F i n i s h i n g 
I n d u s t r y 

C h a l a e r s , R . K . ; Boa tock B i l l and H g b y L t d . . 
B l r a l n r h a a , E n g l a n d 

C h e n . I , \ d . (London) (CHIRAC), ( 1 2 ) , 5 5 0 - 5 5 7 ; 197* 

RETT:: , tfETAl FINISHING; EFFLUENTS; WASTE RATERS 
CONSERVATION 

89 
C o a p l e x i n g P r o p e r t i e s of R i t r l l o T r i A c e t i c - A c i d 
i n t h e Lake E n v l r o n a e n t 

c h a u , Y . R . ; S h i o m l , H .T . 

W a t e r , A i r , S o i l P o l l a t . , 1 ( 2 ) , 1B9-16Q; 1972 

NITRILOTRIACBTICACID; COPPER; NICKEL; CADMIUM; 
MBBCURT; CHELATES; LAKES 

At c o n c e n t r a t i o n s a b o v e 1 ppn NT A c a n r a a c t v i t h 
s p a r i n g l y s o l u b l e compounds t o r e l e a s e t h e m e t a l 
and a s s o c i a t e d a n i o n s t h r o u g h c o a p l e x a t i o n . I t 
a l s o i n t e r a c t s w i t h s e d l a e n t t o r e l e a s e c e r t a i n 
m e t a l s d e p e n d i n g on t h e a b u n d a n c e o f t h e a e t a t a 
i n t h e s e d l a e n t . I n s i t o and l a b o r a t o r y 
e x p e r i m e n t s h a v e been c a r r i e d o a t t o s t u d y s u c h 
i n t e r a c t i o n s and a l s o t o f o l l o w t h e f a t e o t t h e s e 
r e l e a s e d m e t a l s a f t e r NTA h a s d e g r a d e d . 
D e g r a d a t i o n o f c e r t a i n RTA-ne tu l c o m p l e x e s i n 
l a k e w a t e r medium h a s a l s o ba«n s t u d i e d . T t was 
f o u n d t h a t c e r t a i n NTA c o m p l e x e s ( c u , N l , Cd , Hq) 
a r e v a r y r e s l n t e n t t o d e g r a d a t i o n . 



1 9 
9 0 

on 
' ( f o c i o f r h e l a t l n g Agents on c h r o a l u a A b s o r p t i o n 
1p P a t s 

Chen, U . S . : T s a l , A . : Oyer , T .A.J Anla . S c l . 
D e p . , v a s h l n q t o n s t a t e n n i v . , Pul lman, Washington 

J . N u t r . (JONtlAI), 101(H), 1182-1186; 1973 

CHPOHIUH; ABSORPTION; INTESTINES; CHELATION; 
PHYTATE; OTAIATB; BOTA; CITRATE 

The e f f e c t of c h e l a t i n g a g e n t ? on chromium 
a b s o r p t i o n by r a t s v a a measured In v i t r o and In 
v i v o . Four c h e l a t i n g a g e n t s : o x a l a t e , p h y t a t e , 
c i t r a t e , and POTA were u sed t o d e t e r a l n e t h e i r 
e f f e c t on chromium t r a n s p o r t t h r o a g h t h e r a t 
f r t o p t l n e In v i t r o . O x a l a t e s i g n i f i c a n t l y 
i n c r e a s e d and p h y t a t e s i g n i f i c a n t l y d e c r e a s e d 
c h r o a l u a t r a n s p o r t t h r o u g h t h e r a t i n t e s t i n e , 
v h i l e t h e o t h e r two c h e l a t i n g a g e n t s shoved no 
s i g n i f i c a n t e f f e c t . Tn an i n v i v o s t u d y o x a l a t e 
nnd p h y t a t e had t h e s a a e e f f e c t s on * T l v a l « n t 
chromium a b s o r p t i o n in r a t s a s t h a t o b s e r v e d i n 
v i t r o . The m i d s e c t i o n o f t b e r a t i n t e s t i n e 
a p p e a r s t o be in t h e most d i f f u s i b l e segment f o r 
chromium, f o l l o w e d by t h e i leum and duodenum. 
Under In v i t r o c o n d i t i o n s , «1Cr i s a l s o more 
h l a h l y a b s o r b e d in t h o m i d s e c t i o n than i n e i t h e r 
of t h e o t h e r t v o s e g a e n t s . P a s t e d r a t s a b s o r b 
chromium a t a s i g n i f i c a n t l y f a s t e r r a t e t h a n 
n o n f a s t e d o n e s . 

01 
E f f e c t o f Copper on t h e H e a r t R a t e of 
PIOBPHALARTA GLAPRATA ( M o l l u e c a : P u l a o n a t a ) 

Cheng, T . c . ; S u l l i v a n , J . T . ; ? n s t . P a t h o M o l . , 
Lehigh O n i v . , " o t h l e h e m , PA 

comp. Gen. P h a r m a c o l , a ( 1 3 ) , 3 * - 8 ; 1973 

SBATLS; COPPER; HEART RATE; MOLL OSCICI DBS; 
BTOASSAY 

TAXONORT; BTOHPHALARIA GLABRATA; ROLLOSCA 
P0LHONATA 

coppe r s u l f a t e , , v h l c h h a s l o n g been used a s a 
a o i i u s c l c i d e , d e c r e a s e d t h e h e a r t r a t e of B. 
GLABRATA vhen p r e s e n t i n c o n c e n t r a t i o n s t h a t 
p roduce t h e s o - c a l l e d d i s t r e s s s y n d r o a e . The 
e f f e c t u a s aax lmal a t a l l c o n c e n t r a t i o n s above 1 
ppm c o p p e r , b u t va s p r o p o r t i o n a l t o 
c o n c e n t r a t i o n be lov t h i s . The d e c r e a s e d h e a r t 
r a t e cou ld be due e i t h e r t o t h e t o x i c e f f e c t o f 
Cu o r t h e r e t r a c t i o n of t h e s n a i l i n t o i t s s h e l l 
u n d e r t h e s e c o n d i t i o n s , b u t v a s p r o b a b l y a 
c o m b i n a t i o n of b o t h . N e v e r t h e l e s s , t h e 
s e n s i t i v i t y of t h e B. GLABRATA h e a r t r a t e t o Cu 
a a y be o f s o a e v a l u e in t h e b l o a s s a y o f p o t e n t i a l 
s o l l u s c i c l d e s . 

9 2 
r a d a l u a , Chromium, Lead , and Mercury- P l e n a r y 
Account f o r R a t e r P o l l u t i o n . I . O c c u r e n c e , 
T o x i c i t y , and D e t e c t i o n 

C h e r e m i a l n o f f , P . ; Hab ib , T. 

Water Sevaga Works- 1 1 9 ( 7 ) , 73-7« 7 0 - 8 0 - 8 6 ; 1972 

CADBI0H; CBR0HI0B; LEAD; HERCORY; WATER; POBLIC 
WATER S0PPLTES; WASTES; EPPLOERTS; PISH; DRINKING 
WATER; STARDARDS; SfclHICIDES; SYNERGISM; 
CONCENTRATION; LETHAL LIMIT; TOXIGRAMS; TOXICITT! 
GILLS; TNT ARE; POISONING; AC0TE; BETHTLRERCURT; 
BETHTLATION; EPAIK; SYMPTOMS; PREGNANCY; PET0S; 
BIOLOGICAL RALP-LIPE; ATOMIC ABSROPRITON 
SPECTROPHOTOMETRY; COLORIHETRT; POLABOGHAPHYs 
BEOTHON ACTIVATION ANALYSIS; PRBCOBCEBTRATIOB; 
BLECTROPLATIR WASTES; COOLING TOWER BLOW DOWW 
WATER; PIGMENTS; PAINTS; CHLOR-ALRALI PLANTS; 
CORROSION IHHIBITOPS; TETRAETHYL LE^D; BATTERIES 

C o n s i d e r a b l e I n t e r e s t In c u r r e n t l y b e i n g shovn i n 
heavy a e t a l s c o n c e n t r a t i o n In t h e n a t i o n ' s 
s u r f a c e v a t e r s , and p a r t i c u l a r l y a s t h e y o c c u r i n 
v a t e r s o u r c e s and v a s t e e f f l u e n t s . (See Water B 
Sevage w o r k s , pp 17t-17s, J u n e 1 9 7 1 ) . In a O.S. 
G e o l o g i c a l s u r v e y Repor t mandatory aas laum 
c o c e n t r a t i o n s f o r p u b l i c v a t e r s u p p l i e s were 
d e t e r m i n e d f r o a s e v e n m e t a l s (mercu ry , a r s e n i c 
cadmium, l e a d , chromium c o b a l t , z i n c ) . Accord ing 
t o t h e r e p o r t , s m a l l amounts of t h e s e m e t a l s a r e 
w i d e l y d i s t r i b u t e d In s t r e a m s and l a k e s 
t h r o u g h o u t t h e Oni ted S t a t e s . For f o u r of t h e s e 
a e t a l s ( cada ium, c h r o a l u a l e a d and m e r c u r y ) , f o u r 
of t h e s e v e n m e t a l s i n t h e r e p o r t a r e 
p a r t i c u l a r l y s i g n i f i c a n t b e c a u s e o f v i d e s p r e a d 
i n d u s t r i a l u s e , p o s s i b l e f r e q u e n t o c c u r r e n c e ID 
v a s t e s t r e a a e f f l u e n t s and t h e i r t o x i c i t y . A 
p l e n a r y a c c o u n t of t h e s e f o u r a e t a l s , cada ium, 
chromium, l e a d and m e r c u r y , i n r e s p e c t t o v a t e r 
p o l l u t i o n f o l l o w s . The d i s c u s s i o n i n c l u d e s 
i n f o r m a t i o n on I - N a t u r e , s o u r c e s and u s e , 
I l - T o x i c i t y and t o x i c e f f e c t s , i n - A n a l y t i c 
methods f o r d e t e c t i o n and IV-Removal t e c h n i q u e s . 

93 
Rercury i n Soae S u r f a c e W a t e r s of t h e World Ocean 

C h e s t e r , R . ; G a r d n e r , D . ; R i l e y , J . P . ; S t o n e r , 
J . ; Dep. O c e a n o g r . , Oniv . L i v e r p o o l , L i v e r p o o l , 
England 

Har . P o l l u t . B u l l . (NPNBAZ), a ( 2 1 , 2 8 - 2 9 ; 1973 

HERCORY; SALTWATER; S0BFACE WATERS 

9a 
Mercury P o l l u t i o n of B a s s e - S e i n e (Prom Recq t o 
l a n c a r v l l l e ) 

C h e s t e r i k o f f , A . ; c a r r u , A.M.; Ga rban , B . ; 
O l l i v o n , D. ; c h e s t e r i k o f f , c . ; Lab . Chim. A n a l . , 
I n s t . H y d r o l . c l l m a t o l . , P a r i s , PR 

T r l h . Cebadeau (Cen t . B e i g e Etuda Doe. Eaux 
Air) (TCE3AA) , 2 6 ( 3 5 5 - 3 5 6 ) , 269-276; 1973 

HERC0BY; WATER; RIVERS 

GEOGRAPHICAL DESCRIPTION: P r a n c e , B a s s e - S e i n e 
R i v e r s 



9*! 
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9 5 
K i r p t l c S t u d i e s o f F o r m a t i o n , A c i d - C a t a l y z e d 
s o i v o l y s i s , and C u p r i c Ion D i s p l a c e m e n t o f a Z i n c 
P o r p h y r i n i n Aqueous S o l u t i o n s 

Cheung , S . K . ; D i x o n , F . L . ; F l e i s c h e r , B . B . ; 
J e t l e r , D . Y . ; K r l s h n a a u r t h y , I t . ; Chea . D e p . , 
U n i v . C a l i f o r n i a , I r v i n e , CA 

B i o l n o t g . C h e a . (BICHBX). 2 ( 4 ) , 2 8 1 - 9 4 ; 1973 

7INC; CHELATION; SOLUBLE; PORPHYRIN; COPPER; 
KlHBTirS; IOWS 

The r a t e s o f zn <2 p l u s ) I n c o r p o r a t i o n Zn (2 
p l u s ) d v a e t a l l a t i o n , and Cu (2 p l u s ) d i s p l a c e m e n t 
of 7.n (2 p l u s ) i n a H 2 0 - s o l . p o r p h y r i n were 
i n v e s t i g a t e d , ft t e t r a - s u l f o n a t e d 
t e t r a p h e n y l p o r p h l n e TPPS was e a p l o y e d I n t h e 
s t u d i e s . The r a t e o f Zn (2 p i c s ) i n c o r p o r a t i o n 
was e q u a l t o < k 1 ) ( Z n ( 2 p l u s ) (TPPS) w h e r e k l = 
4 .76 x 10E-1 HE-1 s e c E -1 t t 30 d e g r e e s ; t h e r a t e 
of rn -TPPS d e a e t a l l a t l o n i s e q u a l t o kd 
n n - T P P S ) - ( R p l u s ) 2 w h e r e kd • 1 0 . 9 B - 2 s e c B-1 
a t 10 d e g r e e s C; t h e r a t e of Cu (2 p l u s ) 
r e p l a c e m e n t In Zn-TPPS i s e q u a l t o kCu 
Cn-TPPS) (Co (2 p l u s ) ) w h e r e kCu - 5 . 1 X 10E-3 
MP-1 s e c E - 1 a t 30 d e g r e e s . T h e s e r a t e l a w s a r e 
d i s c u s s e d i n t e r m s o f t h e p o s r l b l e a e c h a n i s a s f o r 
t h e r e a c t i o n s s t u d i e d . 

9 6 
n e r c u r y C o n t e n t o f Oregon G r o u n d f i s h 

r i l l I d s , B . A . : G a f f k e , J . N . ; Dep. Food S c i . 
Tech no l . , Oregon S t a t e U n i v . , A s t o r i a , OR 

NOAA F i s h . P U l l . (FSYBAY), 7 1 ( 3 ) , 7 1 3 - 7 1 7 ; 1973 

P I S H ; MERCURY; GROUNDFISR 

GEOGRAPHIC*! DESCRIPTOR: O . S . , Oregon ( C o a s t ) 

97 
E x p o s u r e of D o g f i s h s h a r k P a t i t o n e r c u r y 

Chi I d s , K . A . ; G s f f k e , J . N . ; C r a w f o r d , D . L . ; 
S e a f o o d s l a b o r a t o r y , D e p a r t m e n t of Food s c i e n c e 
and T e c h n o l o g y , o r e g o n S t a t e U n i v e r s i t y , A s t o r i a , 
Ore . 97103 

B u l l . Env. c o n t s a . Tox . 9 ( 5 ) , 276 -260 ; 1973 

DOGFISH SRAPIf; PETOS; MATERNAL LOAD; HERCURr; 
BIOACCUHULATION; FISH 

TUXORQHf! SAUALUS SUrfCLBYI 

The r e l a t i o n s h i p of m a t e r n a l a e r c o r y l a n d t o 
f e t a l m e r c u r y was « x a a l n e d i n t h e p a c i f i c s p i n y 
d o g f i s h s h a r k (SQUALOS SUCKLBYI) which 
a c c u m u l a t e s a e r c u r y TR SITU t o c o n c e n t r a t i o n s of 
0 . 3 - 1 . 2 p p * . The l e v e l o f a e r c u r y i n t h e f e t u s 
v a s s i g n i f i c a n t l y l o w e r t h a n I n t h e a o t h e r . 
M a t e r n a l m u s c l e s a a p l e s had a a e a n a e r c u r y 
c o n t e n t o f 0 . 6 6 ppa v i t h a r a n g e o f 0 . 3 3 2 - 0 . 9 9 9 
ppa . . H e r c u r y c o n c e n t r a t i o n s i n t h e u t e r i n e w a l l 
were c o n s i s t e n t l y low t h e c o n c e n t r a t i o n s i n 
m u s c l e . T h e r e v a s n o a p p a r e n t r e l a t i o n s h i p 
between t h e c o n c e n t r a t i o n of a e r c u r y i n t h e 
a a t e r n a l t l u s u e . No f e t a l s amp le t a k e n f r o m 
u n d a a a g e d u t e r i c o n t a i n e d g r e a t e r t h a n 0 . 0 5 8 ppm 
a e r c u r y , and n o f o l l i c l e g r e a t e r t h a n 0 . 1 1 9 ppa 
m e r c u r y . The Bean o f a l l f o l l i c l e s a a p l e s v a s 
0 .0U8 ppm a e r c u r y , and o f a l l f e t a l s a a p l e s . 

0 . 0 2 4 ppa m e r c u t ) . T h e s e d a t a c l e a r l y 
d e m o n s t r a t e t h a t n e r c u r y i s n o t c o n c e n t r a t e d I n 
S . SOCKBYI f e t i IR SITU. The g r e a t d i f f e r e n c e i n 
a n r c u r y c o n t e n t o f a a t e r n a l and f e t a l s a m p l e s 
s u g g e s t s t h a t a e r c u r y aay be e x c l u d e d f r o a t h e 
f e t u s . 

98 
Lead P o l l u t i o n : R e c o r d s i n C a l i f o r n i a C o a s t a l 
S e d i a e n t s 

Chow, T . f l . ; B r n l a n d , K.W.; B e r t l n e , K . ; S o u t a r , 
A . ; Kolde , R . j G o l d b e r g , B .D . 

S c i e n c e , 181 ( 4 0 9 9 ) , 5 5 1 - 5 5 2 ; 1971, Augus t 10 

LEAD; WATER; SEDIMENTS; AUTOMOBILE; EMISSIONS; 
HASS SPECTROMETRY; ATOHIC ABSORPTION 
SPECTROPHOTOMETRY; ISOTOPIC ABUNDANCE; HISTORICAL 
TRENDS; SEWAGE: INDUSTRIAL WASTES; DUST FALL; 
ADSORPTION; GEOGRAPHIC VARIATIONS 

The p r e s e n t a n t h r o p o g e n i c l e a d f l u x e s I n t o 
s e d i a e n t s f r o a t h e S a n t a Mon ica , San P e d r o , and 
S a n t a B a r b a r a b a s i n s o f S o u t h e r n C a l i f o r n i a a c e , 
r e s p e c t i v e l y , 0 . 9 , 1 . 7 , and 2 . 1 a l c r o g r a a s o f 
l e a d pe r s q u a r e c e n t l a e t e r o f s e a b o t t o a p e r 
y e a r ; t h e n a t u r a l ( p r e p o l l u t Ion) r a t e s f o r t h e s e 
t h r e e b a s i n s w e r e , r e s p e c t i v e l y , 0 . 2 4 , 0 . 2 6 , and 
1 . 0 a l c r o g r a a o f l e a d pec s q u a r e c e n t i m e t e r p e r 
y e a r , s t u d i e s o f l s o t o p i c c o a p o s l t l o n I n d i c a t e 
t h a t l e a d p o l l u t a n t s i n c o a s t a l s e d f . a e n t s a r e 
d e r i v e d a a l n l y f rom t h e coabastion o f l e a d 
a d d i t i v e s i n g a s o l i n a . 

9 9 
Chow, T. J . ; S c r i p p s I n s t i t u t i o n of o c e a n o g r a p h y , 
l a J o i l * , c a l i f . 

C h e i l s t r y In B r i t a i n 9 ( 6 ) , 2 5 8 - 2 6 3 ; 1973 

LEAD; DISTRIBUTION; ATHOSPHERE; FLORA; FAUNA; 
PLANTS; ANIMALS; OCEANS; WATER 

A r e v i e w o f t h e d i s t r i b u t i o n o f l e a d i n t h e 
e a r t h , s e a , a i r , f l o r a , a n d f a u n a a r o u n d t h e 
w o r l d v l t h s p e c i a l e a p h a s i s on t h e U . S . and U.K. 

100 

Wate r and Water P o l l u t i o n Handbook. Volume 4 

C l a c c l o , L . L . (Ed . ) 

New York; n a r c e l D e k k e r , I n c . ; 641 p . ; 1973 
AUTOMATION; CHEMICAL ANALYSIS; GAS 
CHROMATOGRAPHY; INFRARED SPECTRA; HANDBOOK; 
LUMINESCENCE; QUANTITATIVE CBEHICAL ANALYSIS; 
WATER 

101 
E n v l r o n a e n t a l D y n a a i c s o f R e r c u r y ( D i s c u s s i o n ) 

C l a r k s o n , T . f f . ; c o b l e , A . J . ; D ' l t r l , P .M. ; Gage , 
J . C . ; G o l d v a t e r , L . ; H a r t u n g , R . ; <Hnaan , A . ; 
J e r n e l o v , A . ; J o r v l s , R . E . 

P a r t of R a r t u n g , R. ( e d . ) . E n v i r o n m e n t a l H e r c u r y 
c o n t a m i n a t i o n . I n t e r n a t i o n a l C o n f e r e n c e , 1 9 7 0 , 
Ann Arbor s c i e n c e P u b l i s h i n g , i n c . Ann A r b o r , 
Michigan ( p . 1 9 8 - 2 0 1 ) ; 1972 

REVIEW; HBRCUBY: HETHTLATION; WATER; AQUATIC 
ENVIRONMENTS 
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Mercury C o n c e n t r a t i o n s in F i s h , P l a n k t o n snd 
v a t e r f r o * 1 Western A t l a n t i c E s u t a r i e s 

C o c a r d s , G . : c a h n , P . H . ; 0 n i » - D e p t . ( l a t i n o s c i . , 
G reenv* l e , NT 

J . F i s h . B i o l . , 5 ( 5 ) , « M - 6 » 7 ; 1973 

MBRCORT; CLtJPEID; ESTOARIES; PLANKTON; FOOD 
CHAINS: ZOOPtHNRTtlH; PISH 

TAVON^MY: BPEVOOKTI* TYBANNOS 

T o t a l a e r c u r y c o n c e n t r a t i o n s v e r e d e t e r m i n e d i n 
t h e c l u p e i d , PREVOORTIA TTRABHDS, f r o a t h r e e 
e s t u a r i e s o f t h e Western A t l a n t i c , and i n t h e 
p l a n k t o n on v h i c h t h e y f e e d , a s v e i l a s In t h e 
v a t e r sampled f r o a t h e s a n e l o c a l i t i e s . Al though 
t h e r e was s o a e I n d i c a t i o n t h a t t h e f o o d c h a i n I s 
a l i k e l y s o u r c e of a e r c u c y c o n t a a i n a t i o n i n t h e s e 
f i s h , a s s e e n by t h e v e r y auch highei . l e v e l s 
found i n v i s c e r a c o a p a r t d v l t h t h e r e s t of t h e 
f i s h , t h e r e vas no e v i d e n c e of s t r o n g food c h a i n 
I n t e n s i f i c a t i o n . F i s h a e v c u r y l e v e l s (0 .3 t o 0 . 5 
oart . / lOfi d r y v t ) v e r e a b o u t t w i c e t h a t f o r 
p l a n k t o n ( 0 . 1 - 0 . 2 p a r t / 1 0 6 d ry wt) , w i t h h i g h e r 
l e v e l s i n p h y t o - t h a n i n z o o p l a n k t o n . 
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T r a c e F l e a e n t s i n B o t t o a s e d l a e n t s f r o a Dpper 
Peor ia Lake, R idd l e I l l i n o i s R i v e r 

C o l l l n s o n , C . j S h i a p , N e i l F . 

E n v i r o n m e n t a l Geology R o t e s , S e p t . , 1972, Ho. 56 

TRACE ELE*F"TS; SPDIBENTS; LAKES; I-RAT 
»LOOHESCERCE; REUTEOH ACTIVATION A*ALT SIS; 
OPTICAL EBTSSIOHS ATOMIC ABSORPTION; 
PADIOCHBNISTPY: CHEHISTRT; SIHCOH; AlOHINHN; 
IROH; HAGRSSI0H; CALCTOM; POTASSI0H; CARBOH; 
TTTAMDH; MANGANESE; SrJDIOH; PROSPROROS; SOL FOR; 
LEAD; ZINC; CADHIOH; COPPER;-NICKEL; BOKO*; 
CHROHIOH; BERYLLIOH; VANADIUM; COBALT; HERC0RT; 
APSENIC; BROatNE; LAOTHAHOH; SCANDIUM 

A p r e l i m i n a r y s t u d y o f t h e c h e a i c a l c o m p o s i t i o n 
of b o t t o a s e d i m e n t s f r o a Opper P e o r i a Lake was 
aade on samples t a k e n f r o a e i g h t s i t e s i n t h e 
l a k e v h i c h i s an l a p o u n d a e n t o f t h e I l l i n o i s 
R iver n e a r P e o r i a . The s a a p l e s were s u b j e c t e d t o 
a n a l y s i s by X- r ay f l u o r e s c e n c e , n e u t r o n 
a c t i v a t i o n , o p t i c a l e a i s s i o n , a t o a i c a b s o r p t i o n , 
r a d i o c h e m i c a l p r e p a r a t i o n t e c h n i q u e s , and wet 
d i e a i c a l m e t h o d s . Halor c o n s t i t u e n t s d e t e r a l n e d 
v e r e s i l i c o n , a l u a l n u a , i r o n , u a g n e a i c a , c a l c i n e , 
p o t a s s i n a , i n o r g a n i c c a r b o n , and o r g a n i c c a r b o n . 
T l t a n l u B , manganese , s o d l u a , p h o s p h o r u s , and 
s u l f u r were f o u n d i n s a a l l e r a B o o n t a . T r a c e 
e l e m e n t s measured were l e a d , z i n c , c a d a i u a , 
c o p p e r , n i c k e l , bo ron , c h r o a i u a , b e r y l l i o m , 
v a n a d l u a , c o b a l t , a e r c u r y , a r s e n i c , b r o a i n e , 
l an thanum, and s c a n d i u a . S i e v e and p i p e t t e 
a n a l y s e s r e v e a l e d t h a t t h e s e d i n e n t a a r e sandy 
and c l a y e y s i l t s , x - r a y d i f f r a c t i o n i n d i c a t e d an 
i l l i t e - K a o l i n i t e - c h l o r i t e a i x e d - l a t t i c e c l a y 
f r a c t i o n . The r e s u l t s showed t h a t Opprr P e o r i a 
Lake b o t t o a l e d i a e n t s c o n t a i n a o r e l e a z i n c , 
and c h r o a i u a t h a n p r e v i o u s l y s t u d i e d s t u d i e d 
s n r f i c i a l s e d i m e n t s f r o a s o u t h e r n Lake M i c h i g a n , 
but t h a t t h e y have lower l e v e l s of a r s e n i c and 
b r o a i n t . c o n c e n t r a t i o n s a r e d i r e c t l y r e l a t e d t o 
o r g a n i c c a r b o n c o n t e n t a n d , t o s o a e e x t e n t , t o 
t h e l e s s t h a n 2 - a i c r o n c l a y f r a c t i o n . Both 
o r g a n i c ca rbon and c l a y f r a c t i o n s i n c r e a s e 
soo th i i a rd in Opper Lake P e o r i a and a r e l a r g e r i n 
t h e n a v i g a t i o n c h a n n e l t h a n in t h e s h a l l o w s . 
T u r b i d i t y a p p e a r s t o h a v e an i n v e r s e r e l a t i o n t o 
t r a c e e l e m e n t c o n c e n t r a t i o n . 

10a 
Molybdenum T o x i c i t y : Abnornal C e l l D i v i s i o n o f 
T e r a t o g e n i c Appearance i n t'.IJGLEHA GRACILIS 

c o l a a n o , G . : D e p a r t a e n t of V e t e r n a r y S c i e n c e , 
V i r g i n i a P o l y t e c h n i c I n s t i t u t e and s t a t e 
U n i v e r s i t y , R l a c k s b u r g , VA 29061 

B u l l , c o n t a a . . B u l l . E n v i r o n . Contarn. Tox. 9 ( 6 ) , 
361-369; 197"? 

CELL DIVISION; MITOSIS; TERATOGEN?.SIS; ANOMALIES; 
ROLTRDBNOM> KARTOKIHESIS; NEOPLASIA 

TAXONOMY: B0GLENA GRACILIS 

Eug lena c e l l s were grown a x e n i c a l l y i n c o n t i n u o u s 
l i g h t a t 2ft-26 d e g r e e s C . n o r m a l molybdenum 
c o n c e n t r a t i o n of t h e growth a e d i u a was found t o 
be 108 p p a . An i n c r e a s e i n Ho c o n c e n t r a t i o n of 
9 6 , 180, and 960 ppa was shown t o p r o d u c e 
abnormal c e l l d i v i s i o n and a b o r r a n t c e l l t y p e s . 
Holybdenna aay be ' - o u s l d e r e d t o x i c and Bay be an 
i n h i b i t o r of c e l l c ' . n r f i s s i o n wi th r e s u l t a n t 
n u c l e a r and c h r o a o s o a a l p o l y p l o i d y and a b n o r a a l 
m i t o s e s . I t i s hypoUioa l zed t h a t a s i m i l a r 
t o x i c i t y o f ao lybdenna aay a c t i v a t e t h e 
u n c o n t r o l l e d g r o v t h p a t t e r n s o b s e r v e d in some 
n e o p l a s t i c g r o w t h s . 
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105 , ' 
Tract* Element D i s t r i b u t i o n I n Water , s e d i m e n t , 
P h y t o p l a n k t o n , Zoop lank ton and Ben thos of l a t e 
w l c h l q a n : A B a s e l i n e S tudy With C a l c u l a t i o n s o f 
c o n c e n t r a t i o n F a c t o r s and B u i l d u p of 
R a d i o i s o t o p e s i n t h e Food Web 

C o p e l a n d , w. A. s Ayers , J . C . ; E n v i r o n m e n t a l 
R e s e a r c h Group , I n c . , O n i v e r s i t y of M i c h i g a n , Ann 
Arbor , MT, 2 7 1 0 p . 

ERG S p e c i a l Repor t Wo. 1 ; 1972, nay 

TRACK ELEMENTS; WATER; PHYTOPLANKTON; 
ZOOPLA NKTON; BENTHOS; LAKES; COHCBNTBATIOW 
FACTOR; BIOACCUNOLATION; POOD WEBS; CHPONIOH; 
1IWC; SFDTHENTS; RADIOISOTOPES; INVERT EBP ATES 

GEOGRAPHICAL DESCRIPTION: O.S. (N) , G r e a t l a k e s . 
Lake Mlchlqan 

E n v i r o n m e n t a l Resea rch Group , I n c . h a s c o n d u c t e d 
an e n v i r o n m e n t a l s t u d y on s a a p l e s of 
p h y t o p l a n k t o n , z o o p l a n k t o n , b e n t h o s , w a t e r and 
s e d l a e n t c o l l e c t e d f r o n Lake Michigan by t h e 
G r e a t Lakes Resea rch D i v i s i o n of t h e U n i v e r s i t y 
of M i c h i g a n . These s a a p l e s , c o l l e c t e d in 1969-70 
p r i o r t o t h e o p e r a t i o n of a l l n u c l e a r p l a n t s 
e x c e p t Big Pock P o i n t , were a n a l y z e d f o r m a j o r 
and t r a c e e l e m e n t s by ERG, The r e s u l t s o f t h e s e 
a n a l y s e s i n d i c a t e Lake Michigan i 3 t y p i c a l of 
o t h e r world e n v i r o n m e n t s i n i t 3 c h e m i c a l make-up 
a l t h o u q h c e r t a i n e l e m e n t s ( s e l e n i u m i n 
z o o p l a n k t o n and chromium and z i n c in w a t e r ) show 
s i g n i f i c a n t v a r i a t i o n In d i s t r i b u t i o n v i t h i n t h e 
a r e a s u r v e y e d . Many of t h e b i o l o g i c a l s a a p l e s 
were f o u n d t o have become c o n t a m i n a t e d w i t h 
ned imant d u r i n g t h e c o l l e c t i n g p r o c e s s . TIRG 
c r e a t e d a a e t h o d , u s i n g s c a n d l u a c o n c e n t r a t i o n s , 
by which t h i s c o n t a a i n a t i o n c o u l d be c o r r e c t e d 
f o r a f t e r t h e a n a l y s e s were a a d e . B i o l o g i c a l 
i n v e s t i g a t i o n of t h e d a t a i n d i c a t e t h a t 
c o n d i t i o n s in t h e s o u t h e r n b a s i n o f Lake Mich igan 
a r e r a p i d l y c h a n g i n g . Malor c h a n q e s i n t h e 
s p e c i e s make-up of t h e p h y t o p l a n k t o n a r e b e i n g 
d i s c o v e r e d and f u r t h e r c h a n g e s a c e e x p e c t e d In 
t h e n e a r f u t u r e . C a l c u l a t i o n s o f c o n c e n t r a t i o n 
f a c t o r s v e r e a a d e f o r t h e b i o t a wi th r e s p e c t t o 
br>th v a t e r and s e d i a e n t . I t v a s found t h a t 
c o n c e n t r a t i o n f a c t o r s c a l c u l a t e d w i th r e s p e c t t o 
w a t e r were most r e p r e s e n t a t i v e . One o f t h e a o s t 
i m p o r t a n t f i n d i n g s v a s t h a t t h e r e I s no s t e p v l s e 
i n c r e a s e i n c o n c e n t r a t i o n f a c t o r s as one a n a l y s e s 
h i g h e r and h i g h e r members of t h e food web. T h i s 
I s n o t s u r p r i s i n g s i n c e a l l of t h e o r g a n i s a s a r e 
e q u i l i b r a t i n g v i t h t h e s a a a s y s t e a (Lake Michigan 
wate r ) . (Tslnq d e s i g n d a t a s u p p l i e d by t h e 
u t i l i t i e s and p roposed government r e g u l a t i o n s , 
PPG c a l c u l a t e d t h e c o n c e n t r a t i o n s of 
r a d i o a c t i v i t y t h a t c o u l d b e e x p e c t e d i n t h e 
i n v e r t e b r a t e s of Lake Mich igan under t h e p r o p o s e d 
t i t l e 10 C . F . R . P a r t 50 Appendix I o p e r a t i n g 
c o n d i t i o n s . These c a l c u l a t i o n s i n d i c a t e t h a t f o r 
t h e i n v e r t e b r a t e s n o r a d i o i s o t o p e w i l l e x c e e d 8* 
of t h e u p p e r H a l t i n g c o n c e n t r a t i o n n o r m a l l y 
a p p l i e d t o f i s h . 
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T r a c e Element D i s t r i b u t i o n s In Lake Mich igan 
F i s h : A B a s e l i n e S tudy w i t h C a l c u l a t i o n s of 
C o n c e n t r a t i o n F a c t o r s and E q u i l i b r i u m 
R a d i o i s o t o p e D i s t r i b u t i o n s 

C o p e l a n d , R . A . ; B e e t h e , R . H . ; P r a t e r , W.W. 

Ann Arbo r , MI; E n v l r o n a e n t a l R e s e a r c h Group, 
I n c . , Ann A r b o r , Michigan PP. 193; ( 1 9 7 3 ) ; 1973 

ACTIVATION ANALYSIS; BARIUM 110; CERIUM 100; 
CESIUM 130; CESIUM 136; CESIUM 137; CHROMIUM 51; 
COBALT 58; ELEHENTS; FISH; I0DIHE 131; IRON 59; 
ISOMERIC NUCLEI; MANGANESE 50; NEUTRONS: 
RADIOACTIVE WASTE DISPOSAL; RADIOECOLOGICAL 
CONCENTRATION; RADIONUCLIDES: KINETICS; SILVER 
110; STRONTIUM 89; STRONTIUM 90; TELLURIUM 129; 
YTTRTUM 91; ZINC 65 ; 7.IRCONIUM 9* 

107 
Cadatam i s t h e E n v i r o n m e n t , An Anno ta t ed 
B i b l i o g r a p h y 

Copenhave r ; E . D . ; U l r i k s o n , G .D. ; Hevaan, L . T . ; 
F u l k e r s o n , w , ; oak Ridge N a t i o n a l L a b o r a t o r y , Oak 
R i d g e , Tenn. 

ORNL-EIS-73-17; 1973, A p r i l 

CAOMIOM: BIBLIOGRAPHY 
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A r s e n i c In t h e E n v i r o n n e n t , an Anno ta t ed 
B i b l i o g r a p h y 

Copenhavec , B . D . ; U l r i k s o n , G .O . ; Newman, L . T . ; 
Van nook, R . I . , J r . ; Oak Ridge N a t i o n a l 
L a b o r a t o r y , Oak R i d g e , Tenn. 37830 

O R N L - E I S - 7 3 - 1 6 ; 1 9 7 3 , J u l y 

ARSENIC; BIBLIOGRAPHY 

109 
P r o d u c t i o n o f T r i a e t h y l a r s l n e Gas f r o a V a r i o u s 
A r s e n i c Compounds by Three Sewage Fungi 

Cox, O .P . ; A l e x a n d e r , H.; L a b o r a t o r y of S o i l 
M i c r o b i o l o g y , D e p a r t n e n t o f Agronomy, C o r n e l l 
O n i v e r s i t y , I t h a c a , NY 10850 

B u l l . E n v i r o n . Contam. Tox. 9(2) 0 0 - 8 8 : 1973 

TRIMETHYLABSINE; ARSENIC; SEWAGE; FUNGI; 
INDUSTRIAL SEWAGE; ASRICULTORAL RUNOFF; 
MICROORGANISMS; METABOLIC CONVERSION; SODIUM 
ARSENATE; SODIUM ARSENITE; HONOMETHYLARSONIC 
ACID; PH; SOILS; THA; MMA; 

TAXONOMY: PEMICILIIOM SP; CANDIDA HUHICOLA; 
GLI0CLA0IUM ROSEOM; SCOPOLARIOPSIS BREVICA0LIS; 
TRICHOPHYTON SP; HETRANOBACTBRIUN 

A p o t e n t i a l s o u r c e o f t o x i c g a s e s i s posed hy t h e 
r e l e a s e of a r s e n i c coapounds i n i n d u s t r i a l and 
a g r i c u l t u r a l w a s t e s i n t o t h e e n v l r o n a e n t , 
a ssuming t h a t a i c r o o r g a n i s m s c a p a b l e of t h i s 
m e t a b o l i c c o n v e r s i o n (s) a r e w i d e s p r e a d . 
Mic roo rgan i sms commonly p r e s e n t in sewage and 
s o i l were t e s t e d a s t o t h e i r c a p a c i t y i n t h e 
f o r m a t i o n of t r l a e t h y l a r s i n e vhen c u l t u r e d i n t h e 
p r e s e n c e o f s o d i u a a r s e n a t e , s o d i a a a r s e n i t e , 
a o n o a e t h y l a r s o n i c a c i d (HHA) and d l a e t h y l a r s i n i c 
a c i d (DNA) . CANDIDA HUHICOLA (Dazewka) i s a b l e 
t o p roduce TMA f r o a a l l s o u r c e s t e s t e d vhen 
g rowing a t pH 5 . GLIOCLflDIOH ROSEUM Bain 
p roduced TMA i n t h e p r e s e n c e of HNA and DMA, bu t 
n o t i n t h e p r e s e n c e of s o d i u a a r s e n a t e o r s o d i u a 
a r s 9 n l t e ; a PENICILLIUH produced THA under 
s i a l l a r c o n d i t i o n s . 
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L e a d - 2 I O - P a d l t t n - 2 2 6 . R a d i o a c t i v e D i s e q u i l i b r i u m 
in t h e Peep Sea 

C r a i g , I I . ; K r l s h n a s w a m i , S . ; S o m a y a j u l u , P . I . : 
S c r i p p s I n s t . O c e a n o g r . , Univ . C a l i f o r n i a , San 
Diego, C a l i f . 

E a r t h P l a n e t . S c i . L e t t . (EPSLA2) , 1 7 ( 2 ) , 
295-305; 1073 

LEAD 2 1 0 ; SALTWATER; RADIUM 226; RADIOACTIVITY 

Pb 210 and Ra 226 p r o f i l e s h a v e been measured In 
t h e Ror th A t l a n t i c and n o r t h p a c i f i c Deep w a t e r . 
The Ph 210 a c t i v i t y i s 25% t o 30* of t h a t o f Ra 
226, a v e r a g e s abou t 5n* i n e a c h p r o f i l e , and i s 
l owes t I n t h e b o t t o a v a t e r . T h i s d e f i c l e h c y of 
Pb 210 r e l a t i v e t o Ra 226 shows t h a t »b 210 i s 
r a p i d l y and c o n t i n u a l l y s c a v e n g e d from d e e p 
w a t e r , p r o b a b l y by a d s o r p t i o n on p a r t i c u l a t e 
m a t e r i a l s i n k i n g f r o m t h e s u r f a c e . A n e t h o d i s 
d e v e l o p e d f o r s i m u l t a n e o u s a p p l i c a t i o n of t h e 
v e r t i c a l d i f f u s i o n - a d v e c t i o n ^ o d e l t o Ra 226 and 
Ph 210 d e e p - w a t e r p r o f i l e s , and t h e I n - s i t u 
sou rce t e r m s f o r b o t h I s o t o p e s a r e o b t a i n e d a s a 
f u n c t i o n of t h e p a r a m e t r i c u p w e l l i n g v e l o c i t y . 
For a p o s i t i v e s o u r c e t e r a f o r Ra 226 In d e e p 
v a t e r , t h e p a r a m e t r i c v e l o c i t y i s H a l t e d t o a 
s a a l l r a n g e ( 3 - 1 2 a / y ) and t h e d e e p - p a c i f i c 
r e s i d e n c e t i m e o f l e n d I s 5« y r , a v a l u e two 
o r d e r s o f m a g n i t u d e s m a l l e r t h a n r e s i d e n c e t i m e s 
e s t i m a t e d f rom s t a b l e l e a d c o n c e n t r a t i o n s . The 
a o d e l c a l c u l a t i o n s show t h a t an i n - s i t u 
s c a v e n g i n g p r o c e s s , a c t i n g t h r o u g h o u t t h e w a t e r 
column, i s r e q u i r e d t o remove t h e Pb. Box model 
c a l c u l a t i o n s y i e l d a s i m i l a r s h o r t r e s i d e n c e t i a e 
f o r l e a d in N o r t h A t l a n t i c Deep W a t e r , I n d i c a t i n g 
t h a t r a d i o a c t i v e d i s e q u i l i b r i u m f o r Pb 210 , due 
to f a s t s c a v e n g i n g , i s a g e n e r a l phenomenon 
th rough t h e d e e p s e a . 
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Rercury Pa thways In a R i v e r and E s t u a r y 

C r a n s t o n , R . E . ; B u c k l e y , D .E . 

R n v i r o n a e n t a l S c i e n c e and T e c h n o l o g y , 6(3) , 
27U-280; 1972, March 

1BRCUPY; WATER; SUSPENDED PARTICULATES; 
SFMHBNTS; RTVBRS; ESTUARIES; DILUTION; 
ADSORPTION; INDUSTRY; EFFLOERTS; TRANSPORT; 
PORHULATION; CHEMISTRY; MOBILITY; BIOLOGICAL 
UPTAKE; AMALGAMATION; SILVER; GOLD; PLUTONIUM; 
IPOH; MANGANESE; COPPER; CHLORINE; BLEACHES; 
PLOCCOLATION; DEPOSITION; HETHYLHERCURY; 
FFRTILTZER PLAHTS; PAPER HILLS; CHLOR-ALKALI 
PLANTS; SFTTLING PONDS; UPTAKE; SHELTERS; 
TRANSPORT 

ft method f o r m e a s u r i n g t o t a l a e r c u r y i n v a t e r , 
su spended p a r t i c u l a t e m a t t e r , and bo t tom 
s e d i m s n t s h a s been e v a l u a t e d . Some d a t a h a v e 
been a p p l i e d t o a s t u d y of t h e g e o c h e m i c a l 
pa thways of mercury i n a r u r a l r i v e r and e s t u a r y 
s y s t e a . C o n c e n t r a t i o n s of m e r c u r y i n t h e LaHave 
R i v e r (Nova S c o t i a ) a r e r e l a t e d t o t h e p r o x i m i t y 
of a s m a l l r u r a l t own . The d i s s i p a t i o n of 

mercury i n s o l u t i o n a p p e a r s t o be t h r o u g h 
d i l u t i o n , a s w e l l a s by a d s o r p t i o n on s u s p e n d e d 
p a r t i c u l a t e m a t t e r which r a i s e s t h e l e v e l In 
p a r t i c u l a t e m a t t e r t o t h e r a n g e of 2 . 0 H - 3 4 . B ppm. 
Bottom s e d i m e n t s i n t h e LaHave R i v e r a r e 
a f f e c t e d by s e d i m e n t a t i o n of p a r t i c u l a t e m a t t e r 
c o n t a i n i n g h i g h l e v e l s o f m e r c u r y , b u t t h e 
mercury c o n c e n t r a t i o n in t h e bot tom s e d i m e n t s 
r a n g e s f r o m 0 . 0 9 t o 1 .06 ppm. Mercury r e l e a s e d 
t o t h e n a t u r a l e n v i r o n m e n t f r o m i n d u s t r i a l w a s t e 
e f f l u e n t s a p p e a r s t o b e d i s c h a r g e d m o s t l y i n t h e 
d i s s o l v e d form b u t may b e q u i t e r a p i d l y a d s o r b e d 
a s shown by a n a l y s e s o f s u s p e n d e d p a r t i c u l a t e 
• a t t e r and bo t tom s e d i m e n t s . 

112 
P a r t i c u l a t e Lead C o n t a m i n a t i o n Recorded i n 
S e d i a e n t a r y C o r e s f r o a Lake W a s h i n g t o n , S e a t t l e 

C r e c e l i u s , E . A . ; P i p e r , David "5. 

E n v i r o n m e n t a l S c i e n c e and T e c h n o l o g y , 7 ( 1 1 ) , 
1053-1055 ; 1973 

SEDIMENT CORES: SEDIMENTS: LEAD: HUMANS; 
POPULATIONS; PARTICULATES; LEADED GASOLINE; 
SMELTERS; LAKES 

GEOGRAPHICAL DESCRIPTION: U . S . (W) , W a s h i n g t o n , 
S e a t t l e , Lnke Washington 

E x a m i n a t i o n of two s e d i m e n t a r y c o r e s f r o n Lake 
Washington r e v e a l s a s h a r p i n c r e a s e i n t h e l e a d 
c o n t e n t ( f rom 3—«00 ppm) d u r i n g t h e p a s t 80 
y e a r s . The i n c r e a s e i n l e a d p a r a l l e l s t h e 
i n c r e a s e i n p o p u l a t i o n o f t h e s u r r o u n d i n g l a n d . 
The two a a l o r s o u r c e s of l e a d a r e b e l i e v e d t o be 
p a r t i c u l a t e l e a d i r o n t h e Tacoma s m e l t e r ( f rom 
1890 t o 1913) and a u t o m o b i l e g a s o l i n e a d d i t i v e s 
( f r o n 1 9 2 0 ' s t o t h e p r e s e n t ) . 

113 
Gamma-Emit t ing R a d i o n u c l i d e s i n Chesapeake Bay 
S e d i m e n t s Near C a l v e r t C l i f f s 

C r e s s y , P . J . , J r . ; N a t u r a l R e s o u r c e s I n s t . , 
Goddard Space F l i g h t C e n t e r , G r e e n b e l t , MS 

P a r t of E c o l o g i c a l E f f e c t s o f N u c l e a r Steam 
E l e c t r i c S t a t i o n O p e r a t i o n on E s t u a r i n e S y s t e m s . 
Volume T . Mihu r sky , J . A . N a t u r a l R e s o u r c e s 
I n s t . , ORO—U328-1 ( 9 - 1 5 ) ; 1973, August 

BISMUTH 211; CESIUM 13»; CESIUM 137; CHESAPEAKE 
BAY; COBALT 6 0 ; PH; RADIATION MONITORING; 
RADIONUCLIDE MIGRATION; RUTHENIUM 106; SALINITY; 
SEDIMENTS; TEMPERATURE DEPENDENCE; THALLIUM 208 

GEOGRAPHICAL DESCRIPTION: U . S . ( E ) , M a r y l a n d , 
Chesapeake Ray 

11« 
C o n c e n t r a t i o n s of Manganese , I r o n , and Z i n c i n 
J u v e n i l e s of F i v e E s t u a r i n e - D e p e n d e n t F i s h e s 

C r o s s , P . ; B r o o k s , J . 

C o n f - 7 1 0 5 0 1 — P 2 , pp 7 6 9 - 7 7 5 ; 1971 

ESTUARIES; FISH; IRON; MANGANESE; QUANTITY RATIO; 
ZINC 
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111 
R e l a t i o n Between T o t a l Body He igh t and 
C o n c e n t r a t i o n s o f Manganese, i c o n , c o p p e r , z i n c , 
and Marcury in Hhl to Muscle of B l u e f l s h 
(POMArOMUS SALTRATRIX) and a B a t h y l - D e a e r s a l P i s h 
ANTIMDORA ROSTRATA 

C r o s s , P . * . 

F i s h e r i e s Resea rch Board o f Canada J . , 3 0 ( 9 ) , 1287 

80DT HEIGHT; MANGANESE; IROR j COPPER! ZINC; 
MERCORV: HUSCLES; BLUBPISH; PISHi SALTWATER; 
BATHYL-DEMERSAL PISH 

TAX0N3HY: AN7TM0RA ROSTRATA; P0RAT0H0S SALTRATRIX 

C o n c e n t r a t i o n s of mercury i n c r e a s e d s i g n i f i c a n t l y 
v l t h s i z e i n v h l t o a u s c l e of b l u e f l s h and a 
b a t h y l - d e m e r n a l f i s h , b a t c o n c e n t r a t i o n s o f 
n a n g a n e s e , i r o n , c o p p e r , and z i n c e i t h e r r e a a l n e f i 
c o n s t a r t o r d e c r e a s e d . P i sh r e s i d i n g in t v o 
d) f f e r e n t e c o s y s t e n s in t h e A t l a n t i c Ocean nay 
t h e r e f o r e b e In a s t e a d y s t a t e w i t h t h e i r 
e n w i r o n a e n t wi th r e s p e c t t o t h e l a t t e r e l e a e n t s , 
b u t n o t to a e r c u c y . V a c a t i o n s i n a c c u a u l a t i o n 
p a t t e r n s of t r a c e a e t a l s a s a f u n c t i o n of s i z e In 
t h e s e s p e c i e s a r e d i s c u s s e d . 

116 
o r g a n o a e r c u r l n l s In t h e Envi ronment 

C r o s s , R . J . ; Dep. c h e a . , n n i v . G l a s c o v , Glasgow, 
S c o t . 

Chen. I n d . (London) (CHINAG) , ( 1 5 ) , 719 -21 ; 1973 

RPVIBW: NERCURY: WATER; ORGARORESCORIAIS 

117 
Mercury A c c u a u l a t i o n In An Agua t i c Ecosystem 

C u n o n t , G . ; i o n t l e i . A . ; L a b . C e n t . Fech . V e t . , 
V a i s o n - A l f o r t , P r . 

T r i p , rrebedeau (Cent . B e i g e Etude Doc. Baa* Air) 
2 6 ( 3 5 2 ) , 12H-6: 1973 

MERCURY; ACCUMULATION; AOUATIC ECOSYSTEMS; 
MERCURY; RIOACCUMULATION 

118 
The e f f e c t s of Mercur ic A c e t a t e on Adul t J u v e n i l e 
and L a r v a l Oys t e rn CPASSOSTREA VIRGIHTCA 

Cunningham, P .A . 

Aa. Z o o l . 1 2 ( 3 ) , XXII; 1972 

TISSUES; SHELLFISH: DEPOSITION; RESPIRATION; 
OXTGEN; VBLIGER; LARVAE; MORTALITY; OYSTERS; 
MERCURIC ACETATE 

TAIONDMY: CRASSOSTBBA VIRGINICA 

T r a c e E l e a e n t Ana lyses of Whi to f loh 

C a s h i n g , c.t Watson, D. 

BNHL--1750 ( P t . 2 ) 6 . 1 U - 6 . 1 5 ; 1973, March 

ACTIVATION ANALYSIS; AOUATIC ECOSYSTEMS; 
CHEMISTRY) RIVERS; FISHES; POOD CHAINS; INSECTS; 
PLANKTON! TISSUES; TRACB AMOUNTS 

120 
P o s s i b l e S c r e e n i n g o f S u r f a c e c h a r g e s on c r a y f i s h 
Axons by P o l y v a l e n t n n t a l i o n s 

D«Arr lgo , J . S . ; Med. C e n t . , Univ . P a l l f o r n i a , 
Los Ange les , C a l i f . 

J . n h y s l o l . (London) (JPHYA7), 231 ( 1 ) , 1 17-28; 
1973 

CRAYFISH; AXON POTENTIAL; CATIONS; NERVES: 
METALS; IONS 

The e f f e c t s of d i f f e r e n t p o l y v a l e n t a e t a l i o n s in 
t h e e x t e r n a l s o l u t i o n on t h e t h r e s h o l d meabrane 
p o t e n t i a l f o r s p i k e i n i t i a t i o n i n c r a y f i s h axons 
WHS s t u d i e d by Beans of i n t r a c e l l u l a r 
a l c r o e l e c t r o d e s . Metal I o n s t e s t e d I n c l u d e d 6 
d i v a l e n t ( C a ( 2 « ) , Mg « • ) , Sr (2M , Ba (2+) , Co ( 2 * ) . 
Ni (2+)) and 3 t r l v a l e n t c a t i o n s (La(3+) , Y (3+) , 
P u ( 3 M ) . I d e n t i c a l e x t r a c e l l u l a r c o n c e n t r a t i o n s 
of d i f f e r e n t c a t i o n s v l t h t h e saae v a l e n c e had 
e s s e n t i a l l y t h e s a a e e f f e c t on t h r e s h o l d Membrane 
p o t e n t i a l . However, a v e r y low c o n c e n t r a t i o n of 
t r i v a l e n t c a t i o n s ( a p p r o x i a a t e l y 225 aH) v a s 
e q u i v a l e n t t o a auch h i g h e r d i v a l e n t c a t i o n 
c o n c e n t r a t i o n ( 1 3 . 5 aM) a s a e a s u r e d by t h e i r 
e f f e c t s on t h r e s h o l d p o t e n t i a l . Upon a 1 0 - f o l d 
I n c r e a s e i n c o n c e n t r a t i o n , t h e t h r e s h o l d 
p o t e n t i a l f o r s p i k e i n i t i a t i o n v a s s h i f t e d i n a 
p o s i t i v e d i r e c t i o n by 30 .6 aV with d i v a l e n t 
c a t i o n s and by 20 .8 aV wi th t r l v a l e n t c a t i o n s . A 
h y p o t h e s i s i n v o l v i n g s c r e e n i n g o f n e g a t i v e 
c h a r g e s a t t h e a x o n a l a e a b r a n e s u r f a c e , based on 
Gouy-chapman t h e o r y , p r e d i c t s t h e s e v a r i o u s 
e x p e r i a e n t a l r e s u l t s r a t h e r c l o s e l y . E v i d e n t l y a 
h igh n e g a t i v e c h a r g e d , s u f f l c i e n t t o r e n d e r a 
s c t a n n i n g a e c h a n l s n p o s s i b l e , e x i s t s a t t h e 
s u r f a c e of c r a y f i s h axons in t h e r e g i o n of t h e Ha 
g a t e s . T h i s i s d i s c u s s e d In c o n n e c t i o n w i t h Che 
p o s s i b l e m o l e c u l a r i d e n t i t y of t h e Na g a t e s . 

121 
Mercury i a t h e Agua t i c Ecosys tems 

P ' l t r i , J . H . ; I n s t . Water R e s . , Michigan S t a t e 
U n i v . , B a s t L a n s i n g , HI 

B l o a s s a ? Tech . E n v i r o n . Chea . (26VZAG) , 3 - 7 0 ; 1973 

REVIEW; HSRCURY; FRESHHATER ECOSYSTEH: SEDIMENTS; 
RADIOACTIVITY: TRACERS; HARINE ECOSYSTEM; IONS 

A review o f t h e o c c u r r e n c e , d i s t r i b u t i o n , 
a c c u a u l a t i o n i n s e d i a e n t , b i o l o g i c a l a e t h y l a t i o n , 
m i c r o b i a l c o n v e r s i o n , and b i o l o g i c a l 
c o n c e n t r a t i o n s of a e r c u r y i n t h e a g u a t i c 
e c o s y s t e m , i n c l u d i n g use of p r e s e r v e d auseua f i s h 
a s Hg p o l l u t i o n i n d i c a t o r s , Hg d i s t r i b u t i o n 
s t u d i e s w i th r a d i o a c t i v e t r a c e r s , t h e t o x i c i t y of 
Rg i n t h e f r e s h w a t e r e c o s y s t e a , and t h e e f f e c t s 
o f Hg and a o r c u r i c ion i n t h e a a r i n e e c o s y s t e a , 
v i t h 235 r e f s . 
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1 2 2 
V a r i a t i o n I n t h e T o x i c i t y of A r s e n i c Compounds t o 
Microarqaninmfl and t h o S u p p r e s s i o n o f t h e 
I n h i b i t o r y F f f e c t n by P h o s p h a t e 

Dn C o s t a , E.W.B. 

Appl . M i c r o b i o l . , 2 3 ( 1 1 , 1 6 - 5 3 ; 1972 

FUNGICIDES; OXIDATIVE PHOSPHORYLATION; 
INTERFERENCE; GROWTH: POTASSIUM ARSENATE; 
INHIBITOR 

TAXONOMY: PORIA HOHTICOLAj CL» DOSPOHIOH flERBARUH 

The t o x i c i t y of p o t a n s l o a a r s e n a t e , a s measured 
by r o t n r d n t i o n o r i n h i b i t i o n o f qrowth on s o l i d 
n u t r l m t m a d i a , shoved wide v a r i a t i o n among 
d i f f e r e n t f u n a l H t wan c o n s i s t e n t l y r o d u c e d by 
t h e a d d i t i o n of larg<» amoun t s of p o t a s s l u a 
p h o s p h a t e , v l t h bo th a r s e n i c - s e n s i t i v e and 
n r s e n l c - t o l e r a n t f u n q l . PORIA MONTICOLA v a s 
c o m p l e t e l y i n h i b i t e d by 0 . 0 0 2 5 H a r s e n a t e b u t v a s 
p r o g r e s s i v e l y l e s s l n h l b l t a d a s t h e p h o s p h a t e 
c o n t e n t of t h e a e d l u a I n c r e a s e d and q r e v s l o w l y 
a t 0.0U * a r s e n a t e when 0 . 1 6 1 KH(2)PO(4) v a s 
added . CLAD03»0RIUH HRRBAHOH showed 16T 
r e d u c t i o n *n Growth a t 0 . 0 8 H a r s e n a t e In a 
l o w - p h o s p h a t e mod iua , h u t vhon 0 . 0 1 M KH(2) »0(K) 
was a d d e d , a r s e n a t e c o n c e n t r a t i o n s up t o 0 . 6 4 n 
( a t which t h e a e d i u a c o n t a i n s 1 . 8 * As) c a u s e d no 
r e d u c t i o n I n growth r a t e . A d d i t i o n of p h o s p h a t e 
a l s o r e d u c e d t h e t o x i c i t y of p o t a o s i u a a r s e n l t e 
b u t n o t t h a t of d l a e t h y l s o d l u a a r s o n s t e ( s o d i u a 
c a c o d y l a t e ) . The c o u n t e r a c t i n g e f f e c t of 
p h o s p h a t e on a r s e n a t e t o x i c i t y v a s f o u n d t o o c c u r 
w i th a v e r t one o f a wide v a r i e t y o f 
• I c r o o r g a D l a m s t e s t e d . Tho a u t h o r I n t e r p r e t s t h e 
r e s u l t s a s s u p p o r t i n g t h e t h e s i s t h a t t h e 
f u n g l t o x l c i t y o f a r s e n a t e I s due t o i t s 
c o a p e t l t i v e I n t e r f e r e n c e w i t h p h o s p h o r o n i n 
o x i d a t i v e p h o s p h o r y l a t i o n and n o t t o a r e a c t i o n 
w i th t h e -5H g r o u p s o f e s s e n t i a l p r o t e i n s . The 
l a t t e r ( e c h a n i s a i s , however , p r o b a b l y o p e r a t i v e 
w i t h d i m e t h y l s o d l u a a r o o n a t e . The p r a c t i c a l 
i m p l i c a t i o n s o f t h e c o u n t e r - i n h i b i t i o n phenoaenon 
i n l a b o r a t o r y i n v e s t i g a t i o n s and s t a n d a r d t e s t s 
of a r s e n i c a l f u n g i c i d e s . In b i o c h e m i c a l r e s e a r c h , 
and in t h e c o m m e r c i a l u s e of a r s e n i c a l b i o c l d e s 
a r e s e t n u t . 

123 
E f f e c t s of D l e l d r l n on Brovn T r o u t i n F i e l d and 
L a b o r a t o r y S t u d i e s 

Da e r e , J . c . ; S c o t t , P . ; Hed. S c h . , U n i v . o t a g o , 
Duned in , N.Z. 

Hew Z e a l a n d J o u r n a l of n a r l n e and F r e s h w a t e r R e s . 
(NZJMES1, 7 ( 3 ) , 235-266 ; 1973 

DIELDRIN; TOXICITY; BROWN TROOT; HATER; FISH 

TAXONOMY? SALHO TRUTTA 

GEOGRAPHICAL DESCRIPTION; New Z e a l a n d , o t a g o . 
S i l v e r s t r e a m 

The 20 hr LC<0 f o r d i e l d r l n ( I ) i n brown t r o u t 
(SALHO TRUTTA) and b o t t o a f a u n a of S i l v e r S t r e a a , 
O t a a o , Nev Z e a l a n d , a f t e r an a c c i d e n t a l d i s c h a r g e 
o f 55 1 . o f a I s p r a y , v a s 0 . 0 1 6 p p a . The 
a i n l n u a l e t h a l l e v e l s o f I f o u n d i n t h e s k e l e t a l 
m u s c l e s , l i v e r , and b r a i n v e r e 1 . 0 - 2 . 0 ppm. 

12® 
H a s t e Water from E l e c t r o p l e t i n g P l a n t s and 
P r e c i p i t a t i o n o f Heavy f l e t a l o 

D a o o t o r , I I . I I . ; J o l a , rt.; D n o o t e r - F a l r t e c A . G . , 
B a s e l , S w i t z e r l a n d 

K o r r o s , Ytskydd (K0YTAD), 0 ( 9 ) , 2 1 - 2 9 ; 1973 

REVIEW; HEAVY M2TALS; WASTE WATER; 
ELECTROPLATING; IIIDOSTRY 

125 
The Neuro T o x i c i t y o f A l k y l Hercury Compounds 

D a l e s , L . O . 

Aa . J . l e d . 53 ( 2 ) , 1972 2 1 9 - 2 3 2 ; 1972 
HUMANS; RESPIRATORY TRACT; GASTROINTESTINAL 
TRACT; CENTRAL NERVOUS SYSTEM; INHALATION; 
FUNGICIDES; SEEDS; ? I S n ; TOOD CTIAIHS; BLOOD; IfETUS 

The a l k y l compounds of mercury p r e s e n t a 
s i g n i f i c a n t huaan h e a l t h h a z a r d . T h e s e 
compounds, which a r e r e a d i l y a b s o r b e d t h r o u g h t h e 
r e s p i r a t o r y o r g a s t r o i n t e s t i n a l r o u t e s and o n l y 
s l o v l y e l i n l n n t e d f r o a t h e body , can c a u s e 
s e r i o u s d a a a g e t o t h e c e n t r a l n e r v o u s s y s t e m , and 
may l ead t o d e a t h o r p e r a a n e n t m a j o r d i s a b i l i t y . 
Harmfu l e x p o s u r e by I n h a l a t i o n has o c c u r r e d i n 
i n d u s t r i a l and a g r i c u l t u r a l n e t t i n g s , where a l k y l 
a e r c u r y c o a p o u n d s a r e used p r l a a r i l y a s 
f u n g i c i d e s . S e r i o u s i l l n e s s h a s a l s o r e s u l t e d 
f rom I n g e s t i o n of b o t h s e e d t r o a t e d w i t h a l k y l 
a e r c u r y f u n g i c i d e s and of f i s h f rom c o n t a m i n a t e d 
w a t e r s . The l a t t e r form o f p o i s o n i n g may o c c u r 
a f t e r t h e d i s c h a r g e of s e v e r a l f o r a s of a e r c u r y 
i n t o n a t u r a l b o d i e s of v a t e r , s i n c e a q u a t i c 
a i c r o o r g a n i s a s can c o n v e r t i n o r g a n i c a e r c u r y t o 
a l k y l a e r c u r y which t h e n a c c u a u l a t e s t o d a n g e r o u s 
c o n c e n t r a t i o n s i n t h e h i g h e r r u n g s o f b i o l o g i c 
food c h a i n s . A l though v a r i a t i o n i n e x p o s u r e 
r a t e s makes I t d i f f i c u l t t o s e t p r e c i s e H a l t s 
f o r s a f e e n v i r o n a e n t a l c o n c e n t r a t i o n s of t h e s e 
c o a p o u n d s , a i r l e v e l s of 0 . 0 1 ag/M(2) and food 
c o n c e n t r a t i o n s o f 0 . 5 t.o 1 . 0 a g / k g o f a e r c u r y us 
a l k y l mercury hnvn found f a i r l y w i d e s p r e a d 
a c c e p t a n c e a s t h e c u r r e n t c r i t i c a l v a l u e s . A 
c o n c e n t r a t i o n of 10 a g / 1 0 0 a l of b l o o d h a 3 been 
p roposed a s t h e a a x l a u a p e r m i s s i b l e f o r a e r c u r y 
( a s a l k y l a e r c u r y ) i n exposed p e r s o n s . The 
p o s s l b l l l t v t h a t e x p o s u r e t o v e r y s a a l l d o s e s , 
h e r e t o f o r e r e g a r d e d a s h a r a l e s s , a a y have s u b t l e 
and y e t s t i l l s i g n i f i c a n t c h r o n i c h e a l t h e f f e c t s 
i n t h e a d u l t and n o t s o s u b t l e e f f e c t s i n t h e 
huaan f e t u s r e g u i r e s e x p l o r a t i o n . 

126 
The Bio T r a n s f o r a a t l o n of Ocgano H e r c u r y Coapounds 

D a n i e l , J .W. 

B l o c h e a . J . , 1 3 0 ( 2 ) , 6H-65; 1972 
BIOTRANSFORMATION; ORGANOHERCUBY; MICROORGANISMS; 
HATS; LIVER; FUNGICIDES; SOILS; HFRCUPY 
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127 
Tho K i n e t i c s o f and a P r e l i m i n a r y n o d a l f o r t h * 
u p t a k e o f n a d l o - r l n c by p n f t B D x c m o n T M r o m o T o n 
In C u l t u r e 

D a v l e n , ft.a. 

P a r t af R a d i o a c t i v e c o n t a m i n a t i o n of t h * M a r i n * 
E n v i r o n m e n t , P r o c e e d i n g s o f symposium hvld by t h * 
i n t e r n a t i o n a l Atomic Energy Agmncy, S e a t t l e , WA, 
. lu ly 10-1U, 1972 (H03-M19) 786 p . ; 1973 

KINETICS; NOVELS; OPTARP; RADI0NOCLID8S1 ZINC; 
TRACERS! CHELATION; GROWTH; METALS 

TAXONOMYJ PHAEDACTTLOH TRICORNOTUH 

Us ing z i n c f S - l a b e l l i n g , m e a s u r e m e n t s of t h * r a t * 
of n p t a k e of z i n c I o n s by I n i t i a l l y z i n c - f r e e 
c e l l s h a v e b e e n a a d e . T r e a t a a n t of a s u s p e n s i o n 
of c e l l s , c o n t a i n i n g z i n c w i t h a c h e l a t i n g a g e n t 
i n d i c a t e s t h a t a p o r t i o n o f t h e m e t a l a a m o c i a t a d 
v l t h t h e c e l l s i s l o o s e l y bound and p r o b a b l y 
adffoehed on t o t h e c e l l a a r f a c e . The r e m i n d e r o f 
t h e m a t a l i n t h e c a l l i s more f i r m l y b a t e d : i n 
t h e » i r i y s t a g e s of n p t a k e , i t I n c r e a s e s l i n e a r l y 
v l t h t h e s q u a r e r o o t o f t l a a and t h i s t>»s been 
t a k e n t o i n d i c a t e t h a t t h * u p t a k e of t h o a * t a l i s 
p a s s i v e and d « f f u s i o n c o n t r o l l e d . T h e m e t a b o l i c 
z i n c c o n t e n t of t h * c e l l s l a t e r p a s s e s t h r o u g h a 
a u l a s * d e s p i t * t h e a v a i l a b i l i t y of f u r t h e r s i n e 
f o r u p t a k e and t h e n g r a d u a l l y d e c r e a s e s . T h l a 
h a s baan l n t o c p r « t * d ms b e i n g d u e t o a r e d u c t i o n 
In t h * n u a b r r o f z l n c - b l n d l n q s i t e s ( p r o b a b l y 
p r o t e i n ) w i t h i n t h e c a l l s , a s t h e y p r o g r e a s 
t h r o u g h t h e i r q r o v t h c y c l * . A s i m p l i f i e d a o d e l 
of t h a n e e v e n t s , c a p a b l e o f c o m p u t e r i z a t i o n , h a s 
been d e v e l o p e d and t e s t e d a g a i n s t t h a 
e x p e r i m e n t a l o b s e r v a t i o n s . 

12« 
E f f e c t s o f r h m m l c a l v a r i a t i o n s i n A q u a t i c 
E n v i r o n a e n t s . i l l . Lead T o x i c i t y t o Ralnbov 
T r o u t and T e s t i n g A p p l i c a t i o n P a c t o r Concep t 

Da v i e s , P . H . ; Ever h a r t , W.N.; Dap. T l s h . W i l d l . 
B i o l . , C o l o r a d o s t a t e u n l v . , » o r t C o l l i n s , C o l o . 

GP0, 1 . 2 5 d o l l a r s . G o v t . R a p . Announce . ( U . S . I 
7 3 ( 1 8 ) , <5. 1973 

LEAD; POISONING; PISH; WATER; RAM BOH TROUT; 
APPLICATIOB PACTOR 

129 
E f f e c t s of m e t h y l a e r c u r y c h l o r i d e on t h e S u r v i v a l 
and B a h a v l o r o f t h * T h r e e - S p l n e d s t i c k l e b a c k 
(GASTBROSTEHS ACULRATOS) 

D e a k i n s , D . E . ; U n i v . S o u t h . C a l i f o r n i a , Lo* 
A n q e l t s , c» 

Un iv . B l c r o f l l a s , Ann A r b o r , BT, o r d e r Ro. 7 3 - l R 5 
805 , D i s s . A b s t r . I n t . B, 3« ( 2 ) , 5 3 3 - 5 3 9 ; 1973 

BEPCURT; TOXICITY; FTSH; BEBAVIOR; STICRLEBACR; 
SURVIVAL• HETHTLHERCURY 

TATON3MY; GASTEROSTEOS ACOLEATOS 

130 
Caa* Aga lna t n a r c u r y 

D e a n , R . 8 . ; R a t i . E n v i r o n . R e s . c e n t . , K n v t c o n . 
P r o t . Agency, C i n c i n n a t i , O h i o 

AICBt S y a p . S e r . 6<J(129), 2 7 9 - 8 3 ; 1973 

REVIEW: MERCURY; PI3H: T0XIC1TT 

T h e o c c u r r a n c * o f a e r c u r y I n t o x i c a t i o n by 
e x p o i u r e t o l n o r q a n l c tig c o a p o u n d s . Tn 
p e s t i c i d e s , c o n s u a p t i o n of Hq-po i soned f i s h , 
e x p o i u r e t o H g - c o n t a i n i n g c h e a l c a l e f f l u e n t s , and 
l e g l a l a t l o n t o p r e v e n t o r r e d u c e h a z a r d n o f Hg 
a r e r ev iewed v l t h 23 r e f m . 

131 
S t u d y of S e l e c t e d P a r a m e t e r s A f f e c t i n g t h e 
R a d i a t i o n Dose f r o m D r i n k i n g Water Downstream o f 
B a c l e a r F a c i l i t i e s 

Denham, D . : S o l d n t , J . ; B a t t e l l e P a c i f i c 
R o r t h v e s t L a b s . , R i c h l a n d , Hash . 

BNWL-S»--*M5» 1973 

RBPTUNIOI; ARTIMONT 122; ARSENIC 7 6 ; CHROHIOH 5 1 ; 
DIFFOSIOR; DRIRRIRG WATER; GASTROINTESTINAL 
TRACf; MAR; NEPTONIOn 239; RADIATION DOSES; 
RARTOECOLOGICAL CONCENTRATION; RADIONUCLIDE 
MIGRATION; SODIUM 2 « ; ANTIMONY; ARSENIC; SODIUM; 

T h i s p a p e r d e s c r i b e s a s t u d y of s o a e p a r a m e t e r s 
a f f e c t i n g r a d i a t i o n d o s e s r e c e i v e d f r o a 
c o n s u m p t i o n of v a t a r d e r l v a d f r o * t h e C o l u a b i a 
R i v e r d o v n m t r e a a of t h o R a n f o r d o r o d u c t i o n 
r e a c t o r s . I n c l u d e d v a r * s t u d i e s of r e l a t i v e 
c o n c e n t r a t i o n * o f r a d i o n u c l i d e s In w a t e r e n t e r i n g 
a n d Imav lng t h e v a t e r t r e a t a e n t p l a n t s a t 
R i c h l a n d and P a s c o , W a s h i n g t o n ; s a n i t a r y v a t e r a t 
• number o f p o i n t s i n R i c h l a n d ; and c o f f e e b r e v e d 
f r o a s a n i t a r y w a t o r . The r e a o v a l e f f i c i e n c i e s f o r 
t h e a l u m - f l o e w a t e r t r e a t a a n t p l a n t * s t u d i e d 
r a n g e d f r o a 80* f o r c s r e - e a r t h n u c l i d e s t o 10< 
f o r Cr 5 1 . Th* r e l a t i v e c o n c e n t r a t i o n of 
r a d i o n u c l i d e s ( p r i n c i p a l l y Na 2*.. As 7 6 , s b 122, 
Np 239? round w i t h i n t h e R i c h l a n d d i s t r i b u t i o n 
• y s t a a v a s u s a d t o e m t l a a t e t h e a v e r a g e d o s e t o 
r e s i d e n t s c o n s u a l n g t h e v a t e r . A v e r a g e GI T r a c t 
d o a a s c a l c u l a t e d f o r p a r s o n s r e s i d i n g a t e a c h of 
s i x l o c a t i o n s v i t h i n t h e c i t y v e r e 1 / 3 t o 1 /2 of 
t h o s a c a l c u l a t e d f o r c o n s u m p t i o n o f v a t e r l e a v i n g 
t h * t c e a t a e n t p l a n t . The a v e r a g e dome r e c e i v e d , 
c a l c u l a t e d by v e l g h t i n g t h e s e s i x i n d i v i d u a l 
d o s * * by t h * p o p u l a t i o n d l s t r i b a t l o n , y i e l d e d «i5* 
o f t h a t c a l c u l a t e d f o r c o n s u a p t l o n o f v a t e r 
l e a v i n g t h * t r e a t m e n t p l a n t , s l n c a c o f f e e 
r e p r e s e n t s a m a j o r l i q u i d I n t a k e a o d e f o r a d u l t s , 
t h * p o t e n t i a l r e m o v a l o r r a d i o n u c l i d e s d u r i n g 
c o f f e e b r a v i n g v a s s t u d i e d . Th* c o n c * n t r a t l o n s 
o f r a d i o n u c l i d e s i n t h e v a t e r and c o f f e o b r e v e d 
f rom I t v e r a n o t s i g n i f i c a n t l y d i f f e r e n t , f o r 
t h o s a r a d i o n u c l i d e s c o n t r i b u t i n g t h e most t o t h o 
GI T c s c t d o s e , and h e n c e t h o s e d o s e s v e r e n o t 
s i g n i f i c a n t l y r e d u c e d . 
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132 
F x p e t l a e r t a l Da ta on C o n t a m i n a t i o n of A n g u l l l a 
a n q u l l l a by C h r o a l u a - 5 1 and i t E x c r e t i o n 

npscamps , P . ; F o u l q u l e r , L.J Aquesse , P . ; G r a u b y , 

C.R. Acad. Sc . P a r l e , t . 276 (12 t e r r i e r 1973) 
S e r i e s 0 - pp. 1193-1196 ; 1973 

FISH; CHROMIUM; CHROHIOH 51 ; INTESTINES; 
OIGFSrIV E TRACT; LITER; KIDNEYS; BLOOD; 
BIOLOGICAL HALF-LIFE; EXCRETION; CONCENTRATION 
FACTOR; RADIOTRACER TECHNIQUES; ADSORPTIONS 
UPTAKE; TRACERS; INDIVIDUAL VARIATIONS 

TAXONOMY: ANGUILLA AGUILLA 

The An g u l l i e s v e r e kep t i n s o f t v a t e r 
c o n t a m i n a t e d v i t h c h r o a i u a 5 1 . The f i x a t i o n o f 
t h e r a d i o n u c l i d e I n t h e f i s h p r o c e e d e d r a p i d l y t o 
a s t a t e of e q u i l i b r i u m a t a b o u t t h o 2 0 t h d a y . 
t h e s p e c i f i c a c t i v i t y o f t h e d i g e s t i v e t r a c t v a s 
p a r t i c u l a r l y h l q h , r e p r e s e n t i n g abou t 70 p e r c e n t 
of t h e t o t a l a c t i v i t y . The r a d i o n u c l i d e 
p e n e t r a t e d t h e i n t e s t i n e and was c a r r i e d 
t h r o u g h o u t t h e o r q a n l s a by t h e b l o o d . The l i v e r 
seems t o p l a y a s t o r a g e r o l e . E x c r e t i o n I s r a p i d 
d u r i n q t h e f i r s t few d a v s and t h e n auch s l o w e r . 
Thus one d e t e r m i n e s two e f f e c t i v e p e r i o d s o f a 
and 19 d a y s f o r t h e who le an ima l and 3 and 17 
days f o r t h e i n t e s t i n e s . By t h e »5t!i day 
d u r a t i o n of t h e e x p e r l a e n t , t h e s p e c i f i c a c t i v i t y 
of t h e d i g e s t i v e s v s t e a d e c r a a s o d r a p i d l y , t h a t 
of t h e b lood s l o w l y , t h a t of t h e l i v e r r e a a l n e d 
s t a b l e <tnd t h a t of t h e k i d n e y s i n c r e a s e d s l o w l y , 
s t u d i e s a r e c o n t i n u i n g on t h e t r a n s f e r a e c h a n l s a , 
e f f e c t s o f t h e c h r o a i u a coapound on t h e mechanism 
and l e v e l of c o n t a n i n n t l o n , and t h e e f f e c t o f t h e 
c o n t e n t of s t a b l e chromium on t h e f i x i n g o f t h e 
r a d i o n u c l i d e . Most of t h e chromium was a d s o r b e d 
on t h e w a l l s o f t h e a q u a r l u a and o n l y 0 p e r c e n t 
t a k e n up bv t h e A n g u i l l e s a f t e r US d a y s . (Note 
t h a t t h e r e a p p e a r s t o b e a d i s c r e p a n c y in t h e 
b i o l o g i c a l h a l f l i v e s : A and 19 d a y s a r e 
n e n t l o n e d In o n e p l a c e , l and 65 on t h e f i g u r e s 
and 20 and a longeL t l a e In a n o t h e r p l a c e l . 

133 
The Enr ichment o f Heavy M e t a l s I n submerged P l a n t s 

D i e t * , F . 
P r o c . Rth I n t e r n a t i o n a l N a t e r P o l l - M - i n P e s e a r c h 
J u n e 1B-23, 1972 , s e s s i o n 2 , P a p e r • » , 8 p p . 

ENRICHMENT; BTOACCOHULATION; POTASSIUM; CCPvi* : 
LEAD; NICKEL; 7INC; MANGANESE; IRON; PLANTS; 
AQUATIC BIOLOGY 

TAXONOMY: SPERHATOPHYTA; BRYOPHYTA; RANUNCULUS 
VLUITANS; NUPHAR/LOTFtlH; SAGITTARIA SAGITTXFOLXA; 
FONTINALIS ANTTPYRETICA ; RYGROAM BLYSTEGIUM 

13» 
A q u a t l c - B i o t l c Community S t r u c t u r e a s an 
I n d l c i t o r o f P o l l u t i o n 

D i l l s , G . G . ; R o g e r s , D . T . , J r . ; G e o l o g i c a l 
S u r v e y , D i v i s i o n o f v a t e r R e s o u r c e s , C i r c u l a r 8 0 , 
P r o j e c t A-022-ALA, U n i v e r s i t y , Alabaaa 

; 1972 

PHYSICOCREMISTRY; PENTROS; COMMUNITY STRUCTURES 
MINES; MINE 0RAXNAGB; TURBIDITY; HARDNESS; IRON; 
MANGANESE; PB; CONDUCTANCE; SULFUR; DISSOLVED 
OXYGEN; PEOSPHATE; SPECTES DIVERSITY 

P h y s i c o c h e a l c a l c o n d i t i o n s and b e n t h l c 
a a c r o l n v e r t e b r a t e community s t r u c t u r e ware 

q u a n t i t a t i v e l y r e l a t e d t o v a r y i n g d e g r e e s o f a d d 
s i n e d r a i n a g e i n a s m a l l s t r e a m s y s t e a . 
T r i b u t a r i e s exposed t o a c i d e f f l u e n t s were 
c h a r a c t e r i z e d by l a c k of a n a t u r a l b u f f e r i n g 
c a p a c i t y , a r e d u c t i o n in t u r b i d i t y , a d e c r e a s e i n 
l e a d , and an I n c r e a s e in a l n e r a l c o n t e n t . S t r o n g 
p o s i t i v e c o r r e l a t i o n e x i s t e d between h a r d n e s s , 
i r o n , a a n g a n e s e , l e a d , c o n d u c t a n c e , and s u l f u r , 
w h i l e d i s s o l v e d - o x y g e n c o n t e n t and t e a p e r a t u r e 
v a l u e s w e r e s t r o n g l y n e g a t i v e l y c o r r e l a t e d , A 
s t e p - w i n e r e g r e s s i o n a n a l y s i s showed l e a d , 
p h o s p h a t e , and t u r b i d i t y t o b e h i g h l y c o r r e l a t e d 
( P i s l e s s t h a n .01) w i t h s p e c i e s d i v e r s i t y , 
s i g n i f i c a n t d i f f e r e n c e s (P i s l e s s t h a n . 0 1 ) i n 
s p e c l a s d i v e r s i t y e x i s t e d between a c i d i c and 
n o n p o l l u t a d t r i b u t a r i e s . S t a t i o n s l o c a t e d n e a r 
a r e a s of a c i d p r o d u c t i o n were c o n s i s t e n t l y l o w e s t 
i n d i v e r s i t y . S p e c i e s d i v e r s i t y v a l u e s f o r t h e 
u n p o l l u t e d s t a t i o n s shoved t e n p o r a l v a r i a t i o n s 
w i t h h i g h e s t v a l u e s o c c u r r i n g d u r i n g l a t e March 
and D e c e n b e r . The p o l l u t e d s t a t i o n s showed random 
f l u c t u a t i o n s i n d i v e r s i t y v a l u e s . A r e g r e s s i o n 
l i c e , c a l c u l a t e d t o show t h e r e l a t i o n s h i p be tween 
l e a d and s p a d e s d l v e t = < t y , c o u l d be u sed t o 
p r e d i c t s p e c i e s d i v e r s i t y on t h e b a s i s of 
p e r i o d i c a e a s u r e m e n t of s t r e a a l e a d . V a r y i n g 
d e q r e e s o f a c i d a l n e p o l l u t i o n v e r e r e f l e c t e d by 
c h a n g e s i n t h e m a c r o l n v e r t e b r a t e c o a a u n l t y 
s t r u c t u r e . 

135 
P o s s i b l e i n t e r - R e l a t l o n u h i p Between Se len ium 
T o x i c i t y and t h e B l o c h a a l c a l F u n c t i o n of T r a c e 
Amounts of S e l e n l u a 

D l p l o c k , A.T. 

P r e s e n t e d a t t h e Seven th Annual C o n f e r e n c e on 
T r a c a s u b s t a n c e s i n E n v i r o n m e n t a l H e a l t h , 
U n i v e r s i t y of H l s s o u r l - C o l u a b l a , c o l u a b i a , no 
65201) 1973, J u n e 1 2 - m 

SELENIUM; TOXICITY; BIOCHEMISTRY: OXIDATION; 
DIMETHYL SKLENIDE; RATS; ANIMALS; VITAMIN C 

S t u d i e s wi th t r a c e a n o u n t s o f s a l e n l a a 75 i n r a t s 
have i n d i c a t e d t h a t a p a r t o f a doaa o f N a ( 2 ) - 7 5 
Se0 (3 ) becomes c o n v e r t e d i n t h e l i v e r t o a 
p r o t e i n - b o u n d a c i d - v o l a t i l e f o r a o f t h e e l e m e n t 
which I s s u s c e p t i b l e t o o x i d a t i o n , and a p p e a r s t o 
be p r o t e c t e d f r o a o x i d a t i o n IN v i v o by d i e t a r y 
• l t a a l n E. Model e x p e r i m e n t s arm d e s c r i b e d 
d e s i g n e d t o d i s t i n g u i s h hydrogen s e l e n l d e f r o a 
d l a e t h y l s a l s n i d e . I t i s shown, u s i n g t h e mod ml 
s y s t e m , t h a t t h e t i s s u e a c l d - v o l a t l l e s e l e n i u m i s 
n o t an a l k y l s e l e n i d e and t h a t i t i s a o s t l i k e l y 
t o b e a hydrogen s e l e n i d e . The a a l o r r o u t e of 
d e t o x i c a t l o n of l a r g e amoun t s of s e l e n l u a i s by 
r o r a a t l o n of v o l a t i l e d i a m t h y l s a l e n l d e , which i s 
e x h a l e d . The s e q u e n c e o f r e a c t i o n s by wh ich 
s e l e n i n a compounds aay b e c o n v e r t e d t o d i m e t h y l 
s e l e n l d a h a s been d e s c r i b o d by G a n t h e r . The 
p o s s i b i l i t y i s d i s c u s s e d t h a t a s l a l l a r m e t a b o l i c 
s e q u e n c e aay a c c o u n t f o r t h e c o n v e r s i o n of t r a c e 
amounts of R a ( 2 ) - 7 S s e o ( 3 ) t o t h e p r o t e i n - b o u n d 
s e l e n i d a of r a t l i v e r s u b c e l l u l a r o r g a n e l l e s . 
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136 
p a d i o m e n s i t i z a t l o n o f B lue -Green Alga ANACYSTIS 
NIDUIANS by r h e n i c a l coapounds 

n m l t r l e v , A . : G r o d z l n s k l l , D. 

S t u d . R l o p h y s . 3 5 ( 3 ) , 1 5 1 - 1 6 3 : 1973 

ALGAP; ANOXIA; BENZOIC ACID; RADIATION EFFECTS; 
GANNA RADIATTON; NERCORY CORPOORPS; 
HONOCARBOXYLIC ACIDS; MINHYOftlN; ORGANIC Ctlt OR I N I 
CONFOUNDS; ORGANIC IODINE COHPOORDS; 
ORGAWHETAILIC COMPOUNDS; OXTGEN; PROTON BEARS; 
RADIOSENSITIVITY 

1 3 7 
i n f l u e n c e o f c o p p e r and z i n c l o n e on T o x i c i t y o r 
Sodium R - f l » t h y l d l t h i o c a r h a a a t e t o P u s a r l u a 
Oxysparua P . S p e c i a l i s t l y c o p e r s i e l 

Doascli , K .H. ; r o r r t e n , R . E . ; Dep. B o t . P l a n t 
P a t h o l . , Oregon s t a t e O n i v . , C o r v a l l i s , o r e g . 

Arch . H l d r o b l o l . (ARHKA7), 0 R ( » ) , 305-52 ; 1973 

HETHYLDITHTorARBAHATE; COPPER: t H C ; STNERGISN; 
FUNGICIDES 

'AXONORYs PUSAPTW OXTSP0R0H 

The I n t e r a c t i o n s be tween t h e f u n g i c i d e , s o d l u a 
N - a e t h y l d l t h i o c a r b a a a t e (NaRDC), and f u n g l t o x l c 
o r n o n - t o x i c l e v e l s of c o p p e r o r z i n c i o n s w e r e 
r e e v a l u a t e d . I t was shown t h a t n o n - t o x i c l e v e l s 
o f NanDC g e n e r a l l y r e d u c e t h e f a n g l t o x l c l t y o f 
coppe r s u l f a t e s o l u t i o n s , w h i l e c o p p e r b t i l f a t a 
s o l u t i o n s o f low t o x i c i t y , when c o a b l n e d w i t h 
NaRDC s o l u t i o n s of low t o x i c i t y , y l e ldoA a h i g h l y 
t o x i c m i x t u r e w i t h an ov s p e c t r u a s i a l l a r t o t h a t 
o f d l a e t h y l t h l a r a a d i s u l f i d e , a f u n g i c i d e which 
I s a b a u t IOQ t i m e s s o r e t o x i c t o t h e t e s t 
o r g i n l a m , F u s a r i u a oxysporuw f . s p . l y c o p e r s i c l , 
a s i s t h e coapound RaRDC. Fungi w i t h a h i g h 
s e n s i t i v i t y t o c o p p e r i o n s a r e n o t s u i t a b l e f o r 
d e a o n s t r a t l n g a t o x i c 1 : 1 c o a p l e x between c o p p e r 
i o n s and t h e d i t h i o c a r b a a a t e . I n h i g h 
c o n c e n t r a t i o n s NalDC p r o v e d t o b e s t a b l e e v e n i n 
t h e p r e s e n c e of c o p p e r I o n s . I n t h e s e c a s e s , t h e 
s i g n i f i c a n t l y i n c r e a s e d NaNDC t o x i c i t y , when 
c o a b l n e d v l t h c o p p e r o r z i n c s u l f a t e , v a s 
a t t r i b u t e d t o t h e s y n e r g i s t i c a c t i o n o f t h e a e t a l 
i o n s on t h e s a a i p e r a e a b l l l t y o f c y t o p l a s a a t i c 
a e a b r a n e s . S i n c e b t a o d a l d o s a g a r e s p o n s e c u r v e s 
were o b t a i n e d f o r RaPDC In t h e a b s e n c e of c o p p e r 
o r z i n c i o n s i n t h e t e s t a e d l u a , t h e " i n v e r s i o n 
phenomenon" i s p r o b a b l v H a l t e d t o r e a c t i o n s 
i n s i d e t h e c e l l . 

138 
s t u d y of Lead , C o p p e r , z i n c , and C a d a l u a 
c o n t a a i n a t i o n o f Food c h a i n s of Ran 

Dorn , C . R . : P i e r c e , J . O . , I I ; C h a s e , G.R. 

U n i v e r s i t y of R i s s o o r l - r o l u a b l a , O . S . D e p a r t a e n t 
of C o a a e r c e PB-223 019 , 121 p . ; 1972 

LEAD; COPPER; 7IRC; CADRIOR; SRELTERS; HORMIS; 
FOOD CHAINS 

" e s u l t s of s t u d i e s on s o i l , v e g e t a t i o n , a e a t and 
a i l k c o n t a m i n a t i o n i n a new l e a d p r o d u c i n g r e g i o n . 

139 
s o r p t i o n B e h a v i o u r o t T r a c e N u c l i d e s In s e a H a t e r 
on Ranganese D i o x i d e 

D o s h i , G . ; K r l s h n a a o o r t h y , T . ; S n i t r y , V . ; S a r a s , 
T . 

I n d i a n J . c h e a . , 1 1 ( 2 ) , 158-161; 1973 , F e b r u a r y 

ACTIVATION ANALTSIS; ADSORPTION; ANTIRONT; 
ARSENIC; CERYOR; CESIOR; CHEHICAL ANALTSIS: 
CORALT; 8AFNI0R; HARGAHESB OXIDES; RADIATION 
HONITOMR8; ROTHENIOH; SALTWATER; SBLENIOK; 
SEPARATION PROCESSES; SILVER; STRONTIUM; TIN; 
TRACB AHOBNTS; 0RARI0R; ZINC; ZIRCONIOR; SORPTIVB 
PBOPBRTIES 

A d s o r p t i o n b e h a v i o r of 1« r a d i o n u c l i d e s , v i z . Co, 
z r , Ru, c s , S r , n f , Ag, s o , Zn, c a , As , S b , Sn 
and a , f r o a s e a v a t e c i s s t u d i e d on a a n q a n e s e 
d i o x i d e p r e c i p i t a t e d i n s i t u . Q u a n t i t a t i v e 
c a p t u r e i s f o u n d f o r C o . Ru , Z r , n f , Co and Z n . 
c o m p a r i s o n s a r e a a d a v i t h t h e s o r p t i o n c a p a c i t y 
of f e r r i c h y d r o x i d e f o r t h e s a a e n u c l i d e s . The 
a p p l i c a t i o n of t h e i n s i t u p r e c i p i t a t i o n i n t h e 
f i e l d of a c t i v a t i o n a n a l y s i s and a o n l t o r l n g of 
r a d i o i s o t o p e s r e l e a s e d f r o a n u c l * t r i n s t a l l a t i o n s 
I s d i s c u s s e d . The a d s o r p t i o n on oovdered 
manganese d i o x i d e v a s n o t n e a r l y s o g o o d , s o auch 
l a r g e r q u a n t i t i e s v e t o r e q u i r e d . A n i o n i c 
c o a p l e x e s v e r e no t a d s o r b e d s t r o n g l y . I s o t o p e s 
of s l i v e r , s e l e n l a a , a n t i m o n y and t i n v e r e n o t 
c a r r i e d q u a n t i t a t i v e l y . I n s i t u p r e c i p i t a t i o n 
can be u s e d a s a p r e c o n c e n t e a t I o n s t e p v i t h 
s e a v a t e r , f o r n e u t r o n a c t i v a t i o n a n a l y s i s , b u t 
a r a n i a a s h o u l d , b a t a r a n i u a s h o u l d b e removed 
f i r s t t o a v o i d f i s s i o n p r o d u c t f o r a a t l o n d u r i n g 
i r r a d i a t i o n . D e t e c t i o n l i a l t s o f s e v e r a l f i s s i o n 
p r o d u c t s In s e a v a t e r a r e g i v e n . 

100 
I n t e r a c t i o n Between H a t e r , T r a c e B l e a e n t s , and 
D i f f e r e n t Components i n t h e Danube R i v e r 

o r a s k o v i c , R . ; R a d o s a v l l e v l c , R . ; T a s o v a c , T . ; 
C a r l e , N. 

Eu r—0800 ( V o l s . 1 and 2 ) , B o r i s K l d r l c I n s t , of 
R a c l e a r S c i e n c e , V l n c a , Y u g o s l a v i a , p . 1 1 6 7 - 7 1 ; 
1 9 7 2 , nay 

RIVERS; ELEMENTS; RADIOISOTOPES; REACTION 
KINETICS; TRACB ELEMENTS; WATBP 

P r o a I n t e r n a t i o n a l s y a p o s i u a on r a d i o e c o l g o y 
a p p l i e d t o t h e p r o t e c t i o n o f aan and h i s 
e n v i r o n a e n t ; Rome, I t a l y ( 7 s e p t 1 9 7 3 ) . The 
e n v i r o n a e n t i s a complex s y s t e m of I n t e r a c t i n g 
p h y s i c a l , c h e a l c a l and b i o l o g i c a l c o a p a n e n t s . The 
f a t e of r a d i o a c t i v e and n o n r a d i o a c t i v e p o l l u t a n t s 
i n t r o d u c e d i n t o r i v e r s and t h e i r i n l f u e n c e on 
e x i s t i n g e q u i l i b r i a depend on s p e c i f i c 
c h a r a c t e r i s t i c s o f t h e a q u a t i c e n v i r o n m e n t . 
T e a p o r a l v a r i a t i o n s i n a a b l e n t t r a c e e l e a e n t 
c o n c n e t r a t l o n s aay a f f e c t t h e a c c u r a c y o f t h e 
p r e d i c t i o n s b u t t h e s e v a r i a t i o n s a r e f u n c t i o n s of 
t h e b i o l o g i c a l h a l f t i a a o f t h e e l e a e n t i n 
e e o s y s t e a s . R e s u l t s o f an e l e v e n - y e a r r e s e a r c h 
p r o g r a a a r e p r e s e n t e d c o n c e r n i n g t h e Y-tgonlav 
s e c t i o n of t h e Danube r i v e r which i n c l u d e d s t u d y 
o f t h e c h a r a c t e r i s t i c s of t h e r i v e r and I t s 
e n v i r o n a e n t : i n t e r a c t i o n b e t v s e n v a t e r and 
d l s p e c s e d i n o r g a n i c a n d o r g a n i c n a t t e r , and 
d i s p e t s i o n a b i l i t y o f t h e r i v e r a s v e i l a s 
b e h a v i o r of d i f f e r e n t t r a c e and r a d i o a c t i v e 
e l e m e n t s i n t h e r i v e r and i t s c o a p o n e n t s 
i n c l u d i n g b i o l o g i c a l and o t h e r e n v l c o n e m n t a l 
m a t e r i a l s . The a n a l y s e s s h o v r e g u l a r i t i e s on t h e 
l a r g e s c a l e . 
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1«1 
Shor t -Term I n d i c a t o r s a f S u b l e t h a l E f f e c t s of 
Copper on Brook T r o a t , s a l v e l l n u s F o n t i n a l i s 

Prummond, R . A . : S p o o r , H . A . ; O l s o n , G . P . : R a t i . 
H a t e r Qua l . l a b . , O .S . E n v i r o n . P r o t . Agency, 
B u l u t h , " I n n . 

J . F i s h . Res . Boa r s c a n . (JFRBAR), 3 0 ( 5 ) , 
690 -701 ; 1973 

C O P P E R ; T O K T C R I * ; TROOT; » I S H BEBAVXOOR 

TAXON3MT: SAIVEUROS PORTIRALTS 

c h a n g e s In cough f r e q u e n c y , l o c o a o t o r a c t i v i t y , 
and f e e d i n g b e h a v i o u r o f y e a r l i n g b rook t r o u t 
v e r a o b s e r v e d v i t h i n 2 - 2 9 h r a f t e r e x p o s u r e t o 
coppe r s u l f a t e (Cusoa) c o n c e n t r a t i o n s a s l o v a s 
6 - 1 * au g c o / 1 . each o f t h e s e r e s p o n s e s shoved 
p r o a t s e a s a s h o r t - t e r m n e e d l e a t o r o f t h e 
c o n c e n t r a t i o n r a n g o o t v h l c h c h r o n i c e x p o s u r e t o 
cu s i g h t have no pe rmanen t e f f e c t . 

1«? 
D i s t r i b u t i o n o f T r a c e m e t a l s In t h e P o r e R a t e r s 
of S h a l l o v R a t e r Mar ine S e d i m e n t s 

p u c h a r t , p . ; O n i v e r s i t y of E d i n b u r g h , S c o t l a n d 

Limnology r. o c e a n o g r a p h y , 1 8 ( » ) , 605; 1973, J u l y 

OTSTPIBOTTOR; TRACE RETALS; SALTBATER; SEDIRENTS* 
FHTSICOCHBMTSTRT; COPPER; RICKEL: ZINC; LEAD; 
ATOMIC ABSORPTION SPECTROPHOTOMETRY 

6EOCRAPRICAI OESCRlPTinR: S c o t l a n d , Loch Fyne 

c o n c e n t r a t i o n s o f s even t r a c e m e t a l s i n t h e p o r e 
v a t e r s o f m a r i n e s e d l a e n t s f rom Loch F y n e , 
S c o t l a n d , v e r e a n a l y z e d by a t o a i c a b s o r p t i o n 
s p e c t r o p h o t o m e t r y f o l l o v i n g s o l v o n t e x t r a c t i o n . 
D i s s o l v e d I r o n e i t h e r d e c r e a s e s o r I n c r e a s e s dovn 
t h e c o r e d e p e n d i n g on t h e t y p e o f s e d l a e n t . 
c o p p e r , n i c k e l , z i n c , and l e a d a l s o s h o v e d 
v a r i a b l e c o n c e n t r a t i o n s p r o f i l e s . T h i s i n d i c a t e s 
c o n t r o l by d i f f e r e n t p o s t d e p o s i t i o n a l r e a c t i o n s 
in t h e s e d l a e n t , v h i c h i n t a r n depend on 
d i f f e r e n t p h y s i o c h e m i c a l e n v i r o n m e n t s g e n e r a t e d 
by v a r i a b l e a m o u n t s o f c o n t a i n e d o r g a n i c m a t e r i a l 
and d i f f e r e n t a c c u a u l a t i o n r a t e s . 

1 8 3 
R a d i o n u c l i d e n p t a k e by Some F r e s h v a t e r R y d r o b l o n t s 

Dusha'jnXenp, n u z h , v . ; Ra rchyu lenenm, E . O . p . ; 
R y a n l s h k e n e , V . B . ; S h u l l e n e , R . I . ; P o l l k a r p o v , 
G.A. 

L l e t . TSR Noks lu Akad. D a r b a l , S e r . c - 3 - Ro. 
5 9 , 201-212 ; 1972 

CERIOM 1BU; CPSIOH 137- FISH; FLIES; LARVAE; LEAD 
210; PLABRTOB; RADIOISOTOPES; RADI0R0CLIDSS; 
KIRETICS; ROTRERnM 106; SILT; STRORTIOB 9 0 ; 
UPTAKE; RATER 

1U« 
S p e c i f i c A c t i v i t y of R a d i o n u c l i d e s Sorbed by 
N a r i n e s e d l a e n t s i n R e l a t i o n t o t h e S t a b l e 
E l e a e n t C o m p o s i t i o n 

D u a r s a a , E .K. 

P a r t of R a d i o a c t i v e c o n t a a i n a t i o n of t h e H a r l n e 
E n v l r o n a e n t , P r o c e e d i n g s o f Syaposlum h e l d a t t h e 
I n t e r n a t i o n a l Atomic Energy Agency, S e a t t l e , <IA, 
J u l y 10 -1« , 1972 ( 1 7 - 7 0 ) , 7 8 6 p . ; 1973 

RADIOROCLIDES; SORPTION; SEDIMENTS; ELEMENTS; 
DISTRIBUTION COEFFICIENTS; SALT HATER 

The prob lem i n v e s t i g a t e d I s v h e t h e r t h e b i n d i n g 
of r a d i o n u c l i d e s t o a a r l n e s e d l a e n t s I n a v a s t e 
d i s p o s a l a r e a can be p r e d i c t e d f r o a s t u d i e s of 
t h e t r a c e a e t a l c o n t e n t s o f t h e s e d l a e n t s . To 
e v a l u a t e t h i s , t h e e x p e r l a e n t a l l y d e t e r a l n e d 
d i s t r i b u t i o n c o n f i d e n t s o f v a r i o u s 
r a d i o n u c l i d e s *ad The e x i s t i n g c o r r e s p o n d i n g 
s t a b l e i s o t o p e d i s t r i b u t i o n v e r e c o a p a r e d f o r 
d i f f e r e n t a a r i n e s e d i m e n t s o f t h e m a l o r o c e a n 
b a s i n s . The r a t i o o f t h e d i s t r i b u t i o n 
c o e f f i c i e n t of t h e r a d i o n u c l i d e t o t h a t of I t s 
s t a b l e c o u n t e r p a r t mas c o n s i d e r e d t o b e a m e a s u r e 
o f t h e amount o f t h e s t a b l e I s o t o p e a v a i l a b l e f o r 
exchange v i t h t h e r a d i o n u c l i d e i n s e a v a t e r . The 
r a t i o s v e r e n o r a a l l y l o v , b a t r a n g e d f r o n a b o u t 
0 . 1 t o 100* f o r t h e d i f f e r e n t e l e a e n t s and 
s e d i m e n t s t e s t e d . The p r a c t i c a l a p p l i c a t i o n f o r 
m a n t e d i s p o s a l e v a l u a t i o n s i s t h a t t b e r a t i o s 
e s t i m a t e d f o r a p a r t i c u l a r a r e a migh t be u s e d f o r 
a f i r s t a p p r o x i m a t i o n of t h e a a x l a u a a a o u n t of 
r a d i o n u c l i d e s t h a t migh t b e h e l d by t h e s e d i m e n t 
a t a g iven s p e c i f i c a c t i v i t y i n t h e s e a v a t e r . 

1B5 
D e t e r m i n a t i o n of R e r c u r y C o n t e n t i n A u s t r i a n 
S u r f a c e R a t e r s . I . Danube R a t e r and S e d i m e n t s 

Dvorsky , R . ; E b n e t , p . ; Gams, H . ; O t t e n d o r f e r , 
I . J . ; B u n d o s a n s t . N a s s e r B i o l . A b v a s s e r f o r s c h . , 
V i e n n a , A u s t r i a 

O e s t e t r . A b v a s s e r - R u n c s c h . , 1 8 ( 2 ) , 2 2 - 2 7 ; 1973 

MPRC0RY; RIVERS: SEDIMENTS; ATOMIC ABSORPTION 
SPECTROPHOTOMETRY INTERNATIONAL STANDARDS 

GEOGRAPHICAL DESCRIPTION: A u s t r i a , Danube R i v e r 

The a e r c u r y c o n t e n t i n v o t e r and s e d i m e n t s f rom 
t h e Danube R i v e r and i t s t r i b u t a r i e s v a s 
d e t e r m i n e d by a t o m i c a b s o r p t i o n 
s p e c t r o p h o t o m e t r y . The v a t e r s a a p l e s v e r e t a k e n 
f r o a t h e A u s t r i a n s t r e t c h o f t h e r i v e r . The 
a e r c u t y v a s c o n s t a n t a p p r o x l a a t e l y 0 . 1 
a l c r o g r a a / 1 c o r r e s p o n d i n g t o an e s t i a a t e d a v e r a g e 
f o r s u r f a c e v a t e r s u n a f f e c t e d by e x t e r n a l 
s o u r c e s . A n a l y s e s o f s e d l a e n t s f r o a t h e Danube 
t r i b u t a r i e s g a v e O.uu t o 1 . 1 6 a g / k g i n v e t a u d . 
T h e i r a n a l y s e s v e r o b e l o v t h e l i a t t 0 . 5 a g / k g 
v h l c h I s p e r a i t t e d by an i n t e r n a t i o n a l s t a n d a r d . 
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1«6 

1U6 
f h r o n i c T o x i c i t y o f t h e C o p p e r , C a d a l u a and Z i n c 
M i x t u r e t o t h e F l a t h e a d Minnow ( P i a e p h a l o a 
P r o n e l a s flaflnesqe) 

Ra ton , . i . e . 

Water R e s e a r c h , 7 , 1 7 2 3 - 1 7 3 6 ; 1973 

FLAT TOAD MIRNOWS: TOXICITY; CADMIUM: ZIMC; 
COPPER: PISH 

VAXOSONY! PIM<»PHALBs PROMBLAS 

Fa thead n l n n o w s were exposed t o a s e r i e s o r 
c o n c e n t r a t i o n s o f a c o p p e r , c a d a l u a and z i n c 
Mix tu re d u r i n g a s 1 2 . 5 a o n t h c h r o n i c t e s t I n 
w a t e r of 200 ag 1 - 1 t o t a l h a r d n e s s . The m e t a l 
c o n c e n t r a t i o n * i n t h e a l x t u r e were e j e c t e d on 
t h e b a s i n of r e s u l t s o b t a i n e d d u r i n g p r e v i o u s 
c h r o n i c e x p o s u r e s t o e a c h o f t h e a e a l s 
i n d i v i d u a l l y i n t h e s a a o w a t e r . S t r i c t s u n a a t i o n 
of t h e c h r o n i c t o x i c i t i e s of t h e a e t a l s was n o t 
i n d l c i t e d when t h e y were t e s t e d i n c o u b l n a t i o n . 
T o x i c e f f e c t s of t h e m i x t u r e a t t r i b a t a b l e t o 
c o p p e r a p p e a r e d t o b e i n c r e a s e d , bu t t h a t 
a t t r i b a t a b l e t o e a d a i u a was r e d u c e d . The e f f e c t s 
t h o u g h t t o b e due t o z i n c ware s i m i l a r in d e g r e e 
t o t h o s e o b s e r v e d I n t h e s i n g l e c h r o n i c e x p o s u r e . 
Summation of e f f e c t s r e s u l t i n g f r o m a a i x t a r e 
c o n t a i n i n g a b o u t t h e same p r o p o r t i o n s c f c o p p e r , 
c a d a l u a and z i n c o c c u r r e d a t a e a c h h i g h e r , 
a c u t e l y l e t h a l c o n c e n t r a t i o n . A l e t h a l t h r e s h o l d 
was a t t a i n e d i n t h e m i x t u r e when each n a t a l u a s 
p r e s e n t e t a c o n c e n t r a t i o n of O.tt or l e s s o f i t s 
i n d i v i d u a l l e t h a l t h r e s h o l d . 

1U7 
Anno ta t ed B i b l l o g r a p h v on B i o l o g i c a l E f f e c t s o f 
Meta l s i n t o u a t i c E n v i r o n m e n t s (Ro. 1 -567 ) 

" i s l e r , R . ; N a t i o n a l Mar ine w a t e r Q u a l i t y 
L a b o r a t o r y , U . S . E n v i r o n m e n t a l P r o t e c t i o n Agency, 
S e s t K i n g s t o n , Rhode T s l a n d 02692 

E n v i r o n m e n t a l P r o t e c t i o n Agency Repor t number , 
EPA-R3-73 7 ; 1973, F e b r u a r y 

BIBLTOSBAPRV; BIOLOGICAL EFFECTS; METALS; AQUATIC 
ENVIRONMENTS 

1 « 8 
A c u t e T o x i c o l o g y t o an E s t u a r l n e T e l e o s t of 
M i x t u r e s o f c a d m i u a . C o p p e r , and Z i n c S a l t s 

E i s l e r , R . ; G a r d n e r , G . R . ; N a t l . Mar . Water Q u a l . 
L a b . , 0 . S . E n v i r o n . P r o t . Agency, Went K i n g s t o n . 
R. T . 

J . F i s h B i o l . MFIBA9) , 5 ( 2 ) , 131 - 8 2 ; 1973 

CA0MI0M; TOXICITY; MOHDICHOG; COPPER; ZINC; 
KIDNEYS 

TAXONOMY: FDNDDL0S RETEROCLITDS 

M i x t u r e s o f c u p r i c c h l o r i d e and z i n c c h l o r i d e 
p roduced s o r e d e a t h s among mummichogs (FONDNLRIS 
HETEROCLITUS) i n s y n t h e t i c s e a w a t e r a t 20» 
s a l i n i t y and 20 d e g r e e s t h a n was e x p e c t e d b a s e d 
on t h e t o x i c i t i e s of t h e i n d i v i d u a l s a l t s , and 
c o n c e n t r a t i o n s of c a d a i u a c h l o r i d e n o t o r d i n a r i l y 
l e t h a l h a s a n e g a t i v e e f f e c t on t h e s u r v i v a l o f 
f i s h i n t o x i c a t e d by s a l t s of c o p p e r , z i n c , o r 
b o t h . CadaiuBg c o p p e r , and z i n c r e s i d u e s f o r 
s u r v i v o r s h e l d i n a l x t u r e s , e s p e c i a l l y cadmium 
and z i n c m i x t u r e s d i d n o t c o n f e r s t o p a t t e r n s 
o b s e r v e d f o r s i n g l e e l e m e n t s . Atomic a b s o r p t i o n 
d e t e r a l n a t i o n s ol c a d a i a a , c o p p e r , and z i n c 
r e s i d u e s f r o a a u m a l c h o g s s u r v i v i n g 96 hou r 
e x p o s u r e s p r o v i d e d u s e f u l I n d i c e s of t o t a l body 
b u r d e n s f o r t h e s e m e t a l s b u t whole body 
a g g r e g a t e s o f c a d a i u a , c o p p e r , and z i n c f r o n dead 
n u a a l c h o g s were o f H a l t e d v a l u e b e c a u s e o f 
a c c u a u l a t l o n of t h e a e t a l s a f t e r d e a t h . R e n a l 
and l a t e r a l l i n e c a n a l l e s i o n s were o b s e r v e d i n 
a l l f i s h s u b j e c t e d t o c o p p e r c o n c e n t r a t i o n s 
g r e a t e r o r e q u a l t o 1 H G / i . Renal l e s i o n s i n 
f i s h immersed i n m i x t u r e s of CuC12 and CdCl2 
shoved a d a a a g e p a t t e r n c h a r a c t e r i s t i c of 
c a d a i u n , and w i t h n i x t a r e s o f Cuc l2 and ZnC12 t h e 
l e s i o n s v e r e t y p i c a l o f c o p p e r - I n d u c e d damage. 
E p l t h e l l a l i n i n g t h e o r a l c a v i t y were n e c r o t i z e d 
by t h e c a u s t i c a c t i o n of z n c l 2 (60 NG/L) and 
CUC12 (8 a g / 1 ) . 
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IttQ 
E l e m e n t a l C o a p o s l t i o n of t h e P s t u a r l n e T e l o o t 
FUNDHLDS HETEHOCLITOS (L . I 

E i s l e r , P . ; LaRoche, G. 

J . Exp. t a r . B i o l . E c o ] . , 9, 2 9 - 0 2 ; 1972 

HOHHISHOG; SALINITY; PH; DISSOLVED OXYGEN; SALT 
HATER; ATOHIC ABSORPTIOH SPECTROPHOTO*ETRT; FISH; 
CALCIDH; COPPER; IRON; POTASSIOH; HAGHESIOH; 
HAHGANESE; SOPIOH; STRONTIUH; ZINC; SILV»R: GOLD; 
ALUHIHtlH; BARIOH; BEPHLTOH; CADHIOH; COBALT; 
CHROHIOH; CESIOH; LITHIOH; HICKEL; LEAD; 
ROBIDIOH; THALLION; SIZE EFFECTS; AGE EFFECTS; 
SEASONAL VARIATIONS; TEHPERATORE EFFECTS 

Piements t h a t v e r e c o n s i s t e n t l y p r e s e n t i n who le 
a s h e d FONDBLOS H F T E R O C L I ' n s ( L . ) a s d e t e r a l n a d b y 
a t o a i c a b s o r p t i o n s e p c t r o s c o p y w e r e c a l c i u m , 
c o p p e r , i r o n , p o t a s s i u m , a a g n e s i u a a a n g a n e s e , 
s o d l u a , s t r o n t i u a , and z i n c ; n o t a e a o o r a b l e were 
s i l v e r , a l u a l n u a , g o l d , b a r l u a , b e r y l l i u a , 
c a d a l u a , c o b a l t , c h r o a i u a , c e s i u m , l i t h i u a , 
n i c k e l , l e a d , r u b i d i u m , and t h a l l l u a . T h i s 
p a t t e r n v a s n o t a f f e c t e d by t h e a g e of t h e f i s h , 
i t s s e x u a l c o n d i t i o n , o r t h e s e a s o n o f 
c o l l e c t i o n . C h a n g e s in who le body c o n t e n t o f 
s e l e c t e d e l e m e n t s w e r e o b s e r v e d w i t h i n c r e a s i n g 
a g e ; in t h e r a n q e be tween 8fi and 118 D l l l l a e t e r s 
t o t a l body l e n g t h , l a r g e f i s h c o n t a i n e d a o r e 
c a l c i n e and s t r o n t i u a and l e s s p o t a s s l n a , 
a a g n e s i u a , s o d i u m , and z i n c t h a n s m a l l f i s h ; 
F u n d u l u s i n t e r m e d i a t e i n s i z e e x h i b i t e d 
i n t e r a e d i a t e v a l u e s f o r t h e s e e l e a e n t s . On an 
a s h we igh t b a s i s , h e a d s v e r e c o a p a r a t i v e l y low i n 
p o t a s s i u a , i r o n , a a g n n s i u a , z i n c , and s t r o n t i u a 
and c a r c a s s e s c o a p a r a t i v e l y h igh i n p o t a s s i u m and 
low i n c o p p e r , i r o n , s t r o n t i u a , a n j s o d i u a . 
v i s c e r a c o n t a i n e d h i g h c o n c e n t r a t i o n s of a o s t 
e l e a e n t s when c o a p a r e d wi^h h e a d s and c a r c a s s e s , 
e x p e c i a l l y i ro- . i , z i n c , s t r o n t i u a , and c o p p e r . I n 
a s t u d y of t h e e f f e c t on whole body e l e a e n t a l 
c o n t e n t , o f t v o s i z e r a n g e s o f F u n d o l u s , a t t v o 
w a t e r t e a p e r a t u r e s , two s a l i n i t i e s , a n d t v o 
a c c l i a a t i z a t l o n p e r i o d s , we f o u n d t h a t Fandu l t t s 
flu m i l l i m e t e r s i n l e n g t h c o n t a i n e r a o r e c a l c i u a , 
and l e s s c o p p e r , p o t a s s i u a a a g n e s i u a , s o d i u a , and 
z i n c p e r u n i t w e i g h t t h a n t h o s e a e a s u r l n a 07 
a i l l l a e t e r s . w i t h i n each s i z e g r o u p , f i s h k e p t 
a t 5 o r 20 d e g r e e s C a t s a l i n i t i e s of 9 0 / 0 0 o r 
77 0 / 0 0 e x h i b i t e d e s s e n t i a l l y t h e s a a e e l e a e n t a l 
c o a p o s l t l o n a f t e r 30 d a y s ; h o w e v e r , f i s h h e l d f o r 
30 d a y s when c o a p a r e d w i t h t h o s e h e l d f o r o n l y 
t h r e e d a y s c o n t a i n e d s i g n i f i c a n t l y l e s s c a l c i u a , 
s o d i u a , p o t a s s i u a , a a g n e s i u a , z i n c , c o p p e r , and 
a a n g a n e s e . i n a n o t h e r s t u d y on e f f e c t s of t h r e e 
s e a - w a t e r f o r a a l a t i o n 3 , t v o f e e d i n g f r e q u e n c i e s , 
and two a e d i u a r e p l a c e m e n t r a t e s on who le body 
e l e a e n t a l c o a p o s l t i o n , c h a n g e s w e r e l e a s t 
pronounced d u r i n g a 3 " - d a y p e r i o d a a o n g f i s h t h a t 
were f e d d a i l y a s c o a p a r e d w i t h w e e k l y , t h a t we re 
he ld i n a s e a - w a t e r f o r a u l a t i o n d e v e l o p e d by o u r 
l a b o r a t o r y a s c o a p a r e d w i t h n a t u r a l s e a w a t e r o r 
a c o m m e r c i a l p r e p a r a t i o n , and aaong g r o u p s w i th 
t h e a e d i u a r e p l a c e d t w i c e weekly c c a p a r e d wi th n o 
r e p l a c e m e n t . S e l e c t e d d a t a on t h e e l e n e n t a l 
c o a p o s i t i o n o f o t h e r s p e c i e s o f t e l c o s t s a n d 
e l a s a o b r a n c h s a r e p r e s e n t e d and d i s c u s s e d . 

1 5 0 
P e s t i c i d e S tudy S e r i e s 1; A C a t a l o g of R e s e a r c h 
i n A q u a t i c P e s t C o n t r o l and p o s t l c l d o R e s i d u e s i n 
A q u a t i c E n v l r o n a e n t s 

E n v i r o n m e n t a l P r o t e c t i o n Agency; o f f i c e o f Water 
Programs 

C o n t r a c t Ho. 6 8 - 0 1 - 0 3 9 9 ( o f f i c e of Water 
P r o q r a a s l , GPO No. 5 5 0 1 - 0 3 5 5 , P r o l e e t O f f i c e r , C 
h a r l e s D. R e e s e , A g r o n o m i s t ; 1972, Hay 

PESTICIDES; AQOATIC BIOLOGY; PEST CONTROL; 
RESTDOES; 

151 
C o n c e n t r a t i o n s o f Z l n c - 6 5 i n H a r l n e F o o d s t u f f s 
and P a c i f i c c o a s t a l R e s i d e n t s 

E s s l g , T . H . ; E n d r e s , G .W.R. ; S o l d i t , J . K . ; 
R o n s t e u d , J . F . 

P a r t of R a d i o a c t i v e C o n t a a l n a t l o n o f t h e Mar ine 
E n v i r o n m e n t , P r o c e e d i n g s o f Symposium h e l d b y 
t h e I n t e r n a t i o n a l A t o a i c E n e r g y Agency, S e a t t l e , 
WA, J u l y 1 0 - 1 0 , 1972, 651-668 

ZINC; ZIKC 65; RIVERS: HARIHE F00DST0FFS; HEM RON 
ACTIVATION; RADIOACTIVITY. FOOD CHAINS; 
KETAB0LISH; SHELLFISH: PBODDCTXON REACTOR; 
FPFLOEHTS: HDHRHS; HALF-LIFE 

GEOGRAPHICAL DESCRIPTION: O .S . (NW), W a s h i n g t o n , 
H a n f o r d , C o l u a b l a R i v e r 

Hanfo rd p r o d u c t i o n r e a c t o r s and r e l e a s e d t o t h o 
C o l u a b i a R i v e r i n e f f l u e n t c o o l i n g w a t e r p r i o r t o 
F e b r u a r y 1971 was z i n c > 6 5 . T h i s n u c l i d e h a s a 
r e l a t i v e l y l o n g r a d i o a c t i v e h a l f - l i f e (285 days l 
and i s an i s o t o p e of a n e l e a e n t u t i l i z e d i n 
• e t a b o l l c p r o c e s s e s by a o s t s h e l l f i s h a n d o t h e r 
a q u a t i c l i f e f o r a s . C o n s e q u e n t l y , z l n c - 6 * I s 
f o u n d In f i s h and s h e l l f i s h i n t h e C o l u a b i a R i v e r 
and tn t h e P a c i f i c ocean n e a r t h e a o u t h of t h e 
r i v e r . The t r a n s f e r o f z i n c - 6 5 t h r o u g h v a r i o u s 
food c h a i n s t o nan h a s b e e n s t u d i e d a t H a n f o r d 
f o r a n u a b e r o f y e a r s . I n t h e p r e s e n t s t u d y , 
c o n s u a p t l o n r a t e s of f o u r s e a f o o d s were o b t a i n e d 
f o r r e s i d e n t s o f two c o a s t a l c o m m u n i t i e s . These 
c o n s u m p t i o n r a t e s were u s e d , t o g e t h e r w i t h 
c o n c e n t r a t i o n s o f z l n c - 6 5 i n t h e f o o d s o f 
i n t e r e s t , t o e s t i m a t e body b u r d e n s of z l n c - 6 5 . 
The e s t i m a t e d body b u r d e n s v e r e t h e n c o a p a r e d 
w i t h body b u r d e n s d e t e r m i n e d by v h o l e - b o d v 
c o u n t i n g t e c h n i g u e s . The d i s t r i b u t i o n s of t h e 
r a t i o s be tween t h e a e a s u r e d and c a l c u l a t e d 
z i n c - 6 5 body b u r d e n s a r e s o a e w h a t f l a t and n o t 
c e n t e r e d on 1 . 0 . However , t h e y c o a l d w e l l b e 
t y p i c a l of d a t a o f t h i s t y p e o b t a i n e d f r o a t h e 
g e n e r a l p o p u l a t i o n . Soae of t h e s c a t t e r i s 
u n d o u b t e d l y due t o i n a c c u r a c i e s in r e c a l l i n g 
s e a f o o d c o n s u m p t i o n , and s o a e i s q u i t e l i k e l y d u e 
t o r e a l v a r i a t i o n s i n u p t a k e and r e t e n t i o n o f 
z l n c - 6 5 be tween i n d i v i d u a l s . P a r t i c u l a r l y , t h e 
r e t e n t i o n of z i n c - 6 5 aay b e a f u n c t i o n of t h e 
a a o u n t n " ' . t a b l e z i n c a l r e a d y in t h e b o d y . 
P e r s o n r t l o v body b u r d e n s of s t a b l e z i n c way 
p i c k r e t a i n h i g h e r l e v e l s o f r a d i o a c t i v e 

z i n c , b. ' v i c e v e r s a . The e f f e c t i v e h a l f - l i f e o f 
any r a d i o n u c l i d e c e r t a i n l y v a r i e s f r o m one p e r s o n 
t o a n o t h e r b e c a u s e o f d i f f e r e n c e s i n body 
m e t a b o l i s a . C o n s i d e r i n g t h e nany v a r i a b l e s , 
a g r e e m e n t w i t h i n a f a c t o r of t v o b e t w e e n t h e 
a e a s n r e a e n t s and c a l c u l a t i o n s i s a r e a s o n a b l e 
r e s u l t . F u r t h e r s t n d l e s a r e p l a n n e d f o r a a t u a n 
1972 . 
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15? 
Mercury i n P a b l i c S a v e r Sys tem* 

Fvans , R . L . ; S u l l i v a n , W.T . ; 11 n , s . j V a t e r 
O u a l . S e c t . , I l l i n o i s S t a t a V o t e r S u r v . , P e o r i a , 
T i l . 

V a t e r Sevage Works(VSWOAC), 120(2) , 7 « - 6 ; 1971 

MERCURY; SEWAGE; FISM; PA?ER; PISH PRODUCTS 

GEOGRAPHICAL DESCRIPTIONS U . S . , I l l i n o i s 

The g e o u e t r l c a e a n of t o t a l a e r c u r y 
c o n c e n t r a t i o n s In f i v e p u b l i c s e v e r s y s t e m s in 
c e n t r a l I l l i n o i s r a n g e s f r o a 1 . 3 t o 1 . 8 p p b . 
I l l i n o i s s t a n d a r d s s t i p u l a t e a a a x i a u a 
c o n c e n t r a t i o n of 0 . 5 ppb of a e r c u r y i n p u b l i c 
s e v e r s y s t e a s . w i t h o u t l o w e r i n g t h e e x i s t i n g 
t o l e r a n c e g u i d e l i n e s for a e r c u r y I n f o o d s t u f f s , 
p a p e r p r o d u c t s , d r i n k i n g v o t e r , e t c , i t would 
appear d i f f i c u l t t o c o a p l y w i t h I l l i n o i s 
s t a n d a r d s . T h e r e a p p e a r s t o b e a backg round 
c o n c e n t r a t i o n of a e r c u r y In p u b l i c s e w e r s y s t e a s 
s o l e l y d e v o i d o f i n d u s t r i a l w a s t e I n f l m n c e . 

153 
E f f e c t s of o c e a n H a t e r on t h e s o l u b l e - s u s p e n d e d 
D i s t r i b u t i o n o f C o l u a b i a R i v e r R a d i o n u c l i d e s 

Evans , D .H . ; C u t s h a l l , H.H. 

P a r t o f R a d i o a c t i v e C o n t a a l n a t l o n of t h e M a r i n e 
E n v l r s n a e n t , P r o c e e d i n g s o f S y a p o s l u a h e l d by t h e 
I n t e r n a t i o n a l A t o a l c Energy Agency, S e a t t l e , a n , 
J u l y 1 0 - 1 8 , 1972 (125-139) 786 p . ; 1973 

ZINCS ZINC 6 5 ; ANTTHOMY; SCANDIUM; MANGANESE; 
MANGANESE 50 ; RADIONUCLIDES; SOLUBLE-SUSPENSION 
DISTRIBUTION: PLOCCULATION: PRECIPITATION; 
ADSORPTION: SALTWATER; RIVERS; SALINITY 

GEOGRAPHICAT DESCRIPTION: U . S . (NU), W a s h i n g t o n , 
H o n f o r d , C o l u a b i a P l v e r 

The r e l a t i o n s h i p s o f d i s s o l v e d c o n c e n t r a t i o n s o f 
H a n f o r d r a d i o n u c l i d e s w i t h s a l i n i t y i n t h e 
Colombia R i v e r e s t u a r y were i n t e r p r e t e d i n t o r a s 
of t h a e x c h a n o e of t h e r a d i o n u c l i d e s b e t w e e n 
d i s s o l v e d and s u s p e n d e d p a r t i c u l a t e a a t t e r upon 
n i x i n g w i t h o c e a n w a t e r i n t h e e s t u a r y . 
E x p e r i m e n t s i n which ocean w a t e r was added t o 
C o l u a b i a R i v e r v a t e r and t o s u s p e n d e d p a r t i c u l a t e 
a a t t e r c o l l e c t e d on f i l t e r s c o n f i r m e d t h e p a r t i a l 
d e s o r p t i o n o f z l n c - 6 5 and a a n g o n a a a - s n f r o m t h e 
p a r t i c u l a t e p h a s e . The p e r c e n t a g e o f z i n c - 6 5 and 
n a n g a n e s e - d e s o r b e d v a r i e d w i th e x p e r i m e n t a l 
a p p r o a c h b a t d e s o r p t l o n o f z i n c - 6 5 e a a a a d t o l i e 
in t h e r a n g e 15 - a s u and a a n g a n e s e - 5 * i n t h e 
r a n g e 30 - 6 0 « . None of t h e e x p e r l n e n t s r e v e a l e d 
any e f f e c t o f s a l i n i t y upon t h e s o l o b l o - s u s p e n d e d 
p a i r t l c l e d i s t r i b u t i o n of e h r o m t u a - 5 1 , 
a n t i a o n y - 1 2 B o r s c a n d i u a - u * . D i s s o l v e d 
c o n c e n t r a t i o n s o f t h e s e n u c l i d e s v a r i e d 
I n v e r s e l y v i t h s a l i n i t y . T h e r e v a s no e v i d e n c e 
t h a t a n y of t h e r a d i o n u c l i d e s s t u d i e d was 
removed team s o l u t i o n by f l o c c u l a t l o n , 
p r e c i p i t a t i o n o r a d s o r p t i o n a s t h e r e s u l t o f 
a l x i n g w i th o c e a n v a t e r . o c e a n w a t e r c o n t a c t 
p a r t i a l l y removed a a n g a n « s e - 5 « b u t n o t r . i s c - 6 5 
s c a n d i u a - 1 6 o r c o b a l t - 6 0 f c o a C o l u a b i a l i v e r 
bot tom s e d l a e n t s t r a n s f e r r e d t o t h e m a r i n e 
e n v i r o n a e n t . The i n a b i l i t y of o c e a n v a t e r t o 
d e s o r b z i n e - 6 c f r o a bo t tom s e d i m e n t c o n t r a s t s 
w i t h i t s a c t i o n w i t h s u s p e n d e d p a r t i c u l a t e 

z i n e - R 5 . 
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s t r u c t u r a l and P h y s i o l o g i c a l s t a d i a s an t h e 
P a r a s i t i c Rod Alga H o l a s a l l a - P a c h y d e r a a 

E v a n s , L . V . ; c a l l o w , J . A . ; C a l l o w , H.H. 

New P h y t o l , 7 2 ( 2 ) , 393-U02; 1973 

PLORXDOSIDS; MABNITOL; STARCH; PHOTOSYNTHESIS; 
PRODUCT; CHROMATOGRAPHY; AUTORADIOGRAPHY; 
ACCUMULATION; PARASITES; ALGAE: RED AtGAE; CARBON 
n 

TAXONOMY: GRACILARIA; GRACTLARIA-VERRUCOSA 

A s t u d y h a s been made of t h e s t r u c t u r a l and 
p h y s i o l o g i c a l r e l a t i o n s h i p be tween t h e 
s u t o t r o p h l c r e d a l g a a , GRACILARIA VERRUCOSA, and 
t h e p a r a s i t i c , c h l o r o p h a a t - f r a a , r e d a l g a , 
BOLMSELLA PACHYDERM A. By a e a n s of 
c a r b o n - M - l a t & l l i n g e x p e r i a e n t s , t h o n a l o r 
p r o d u c t o f p h o t o s y n t h e s i s i n t h e CRACILARII was 
f o u n d t o b e t h a a l c o h o l g l y c o s i d e , f l o r l d o s l d e . 
Chromatography and a u t o r a d i o g r a p h y showod t h a t 
3 « r b o « - i t was t r o n s f a r c a d t o HOLHSELLA and 
a c c u m u l a t e d t h e r e a s f l o r l d o s l d o , n a n n l t o l and 
s t a r e * . T h i s t r a n s f e r p r o b a b l y o c c u r r e d t h r o u g h 
e n d o p h y t i c f i l a a o n t s which a r i s e f r o a t h e b a s e o f 
t h e p a r a s i t e and p e n o t r a t o be tween t h e c a l l s o f 
t h a GSACILARIk. 

155 
Methy l Mercury A e c u a a l a t i o n i n an A q u a t i c Pood 
c h a i n , A Modal and s o a e I m p l i c a t i o n s f o r 
Renearch P l a n n i n g . 

F a g e r s t r o B , T . : A s a l l , B. 

A a b l o , 2 ( 5 ) , 16» -71 ; 1973 

HETHttHERCOR*; BIOACCUMULATION; MATHEMATICAL 
HOOBl; »OOP CRAINS; INTAKE; POOS; OXYGEN; AQUATIC 
ECOSYSTEMS 

Methy l m e r c u r y a c c u m u l a t i o n i n f i s h i s 
t h e o r e t i c a l l y s t u d i e d by a a a n a o f a a a t h e m a t l c a l 
modol f o r a t h r e e - s t o p f o o d c h a i n . Tfea model 
a s s a m a s g a i n o f m e t h y l m e r c u r y i n p r o p o r t i o n t o 
i n t a k e o f oxygen and f o o d , t h e s a i n t o r n b e i n g 
s l z e - d « o « n d e n t . Soma p r o p e r t i e s of t h a modol a r e 
a n a l y t e d w i t h t h e s p e c i f i c a l a o f g e t t i n g 
g u i d a n c e f o r f u r t h s r r e s e a r c h a c t i v i t i e s . T h l c 
a n a l y s i s l a n d s , qua n t i t a t l v e l y , s u p p o r t t o t h e 
b e l i e f t h a t d i r e c t u p t a k e o f nmthy l mercu ry f r o a 
v a t « r I s t h a Boat I m p o r t a n t s u b j e c t f o r f u r t h e r 
s t u d y . 
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1 5 6 
Saae Aspcc tn of t h e Q u a n t i t a t i v e Ecology o f 
Mercury 

P a g o r s t r o a , T . : J e r n e l o v , A . ; Sved. V a t e r - A i r 
P o l l u t . P e s . J a b . , S t o c k h o l a , Sweden 

l a t e r Pe s . 6 , 1191-1202 

TRABSPORBATTOR; AQUATIC »C0STSTE«S; FIELD 
BRPf.Rl HERTS; OUABTITATJVB ECOLOGT! BBRCTRY; 
LABORATORY STODIES 

TAI0B3HYS BBTABOBACTERIOfl AHELIARSRII: PSEOOOBOBAS 

Th in p a p e r o u t l i n e s soae o f t h a t o s t l a p o r t a n t 
e c o l o g i c a l p r o p e r t i e s of a e r c u r y and d e s c r i b e s a 
s u b - a s d e l c o n s t r u c t e d f o r c o a p u t e r s l a u l a t l o n . 
Hnrcury s u l f i d e , HgS, a l o v s o l u b i l i t y c o u p o n n d , 
i s f o r a e d vheneve r a e r c n r y (*2) and s u l f u r (-21 
a r e p r e s e n t and mercury aay a l s o t a k e o v e r 
s u l f i d e i o n s f r o a o t h e r s u l f i d e s . RgS aay a l s o 
be f o r a e d a o n o a e t h y l mercury in t h e p r e s e n c e o f 
s u l f i d e i o n s . HgS, upon o x i d a t i o n , y i e l d s 
a e r c u r y I o n s and s u l f a t e <so(U)) i o n s . E l e m e n t a l 
mercury r e s u l t s f r o a t h e p h y s l c o - c h e a l c a l o r 
b i o c h e m i c a l r e d u c t i o n (PSmoRORAS) of d i v a l e n t 
a e r c a r y . o x i d a t i o n of e l e m e n t a l a e r c o r y h a s been 
shovn t o o c c u r i n an a g n a t i c e n v i r o n m e n t when 
o r g a n i c s u b s t a n c e s and oxygen a r e p r e s e n t . 
Complexes b e t v e e n d i v a l e n t a e r c u r y and o r g a n i c 
s u b s t a n c e s a r e r e a d i l y f o r a e d i n v a t e r . Mercury 
s h o v s a p a r t i c u l a r a f f i n i t y f o r s o l p h - h y d r y l 
o r g a n i c s u b s t a n c e s . R e s o l u b l l l z a t i o n of d i v a l e n t 
mercury In t h e form of s o l u b l e o r g a n i c c o m p l e x e s 
may o c c u r o c c u r ttut r e f o r m a t i o n of s o l u b l e 
i n o r g a n i c complexes a r e p r o b a b l y no t v e r y 
s i g n I f l e a n t . Format ion of d i v a l e n t a e r c u e y 
i n o r g a n i c c o a p l e x e s can be f o r a e d v l t b s i l i c a 
t y p e o r f e r r o - a a n g a n « s e t y p e coapounds . N e t h y l 
mercury I s f o r a e d a l o n g one o f t v o b i o c h e m i c a l 
p a t h v i y s : a n o n e n s y a a t l c and an e n z y m a t i c 
t r a n s f e r o f m e t h y l g r o u p s f r o a a e t h y l coba l amln 
t o i n o r g a n i c a e r c u r y in BETAROBACTEHIOH 
AtlELlARSXlI: a n c y m a t l c me t .hy la t ion o f mercury 
hound t o homocys te ln h a s been shovn t o o c c u r I n 
RPurospora . B i o l o g i c d e c o m p o s i t i o n of m e t h y l 
mercurv o c c u r s i n Pseudomanas a s v e i l a s s o a e 
h i g h e r o r g a n l s a s . Dimethy l a e r c u r y I s fo rmed 
f rom i n o r g a n i c a e r c a r y o r a o n o a e t h y l a e r c u r y i n 
c o n n e c t i o n v l t h m i c r o b i o l o g i c a l a c t i v i t y . OV 
l i g h t m e d i a t e s t h e c o n v e r s i o n hack t o e l e m e n t a l 
mercu ry . Q u a n t i f i c a t i o n o f t h a t r a n s l o c a t i o n of 
a e t h y l a e r c a r y (and i t s b reakdovn p r o d u c t s ) i s 
p r e s e n t e d . 

1 5 7 
Optake and B l o t r a n s f o r a a t l o n o f P h e n y l a a t c u r l c 
A c e t a t e by A q u a t i c o r g a n l s a s 

P a n g , S . C . j Dep. A g r i c . C h e a . , o regon S t a t e 
O n i v . , c o r v a l l i s , OR 

Arch . E n v i r o n . Con taa . Toxicol .(AECTCV), 1 ( 1 ) , 
10-265 1973 

PHEBriR*RCORTC ACETATES METABOLISM; FISH; SRAIIS; 
HRRCORY; PLANTS; BLODEA; GDPPY; COOBTAILf 
BIOLOGICAL HALF-LIft!; FRESHWATER 

TAXONORY: riODEA CABADEBSIS; CERATrlPHTLLOH 
DEHBRSOV; LEBTSTES PRT1C0LAT0S; HEL1 SOMA CAMPAW 
OLAl'A 

Gappy (LBBTSTES HBTICOLATOS) , s n a i l (HBLISOMA 
CAMPAHOLATA), Blodea (ELODEA CABADEBSIS), and 
coon t a l l (CBRAT0FRTLL0H DEMERStfM) , vhen exposed 
t o v a t e r c o n t a i n i n g 203 R g - l a b e l e d p h e n y l m e r c u r i c 
a c e t a t e , r e a d i l y a b s o r b e d t h i s compound. The 
t a t e of a b s o r p t i o n vas r e l a t e d t o t h e t l a e o f 
e x p o s u r e and t h e compound c o n c e n t r a t i o n ; t h e 
absorbed p H e n y l m e r c u r l c a c e t a t e v a s a a i n l y 
c o v e r ted t o i n o r g a n i c a e r c a r y e t h y l m e r c u r i c 
c h l o r i d e v a s a minor a e t a b o l l c p r o d u c t . The 
r a d i o a c t i v e Bg vas a o t r a p i d l y e l l n i n a t e d from 
t h e guppy, e l o d e a , and c o o n t a i l vhen t h e 
o r g a n i s m s v e r a p l a c e d In f c e s h v a t e r , t h e 
b i o l o g i c a l h a l f - l i f e o f 203 flg r e s i d u e s r a n g i n g 
be tveen 03 t o 58 d a y s . 
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E f f e c t s of Soae C h e l a t i n g Agents and T h e i r Copper 
Complexes on P h o t o s y n t h e s i s l a SCERBDBSBOS 
QOADRICAODA 

Fangs t rom, I . : I n s t . P h y s i o l . , Oniv . O p p s a l a , 
Oppsa la , Svedsn 

P h y s i o l . P l a n t . (PHPLAI), 2 7 ( 3 ) , 389 -97 ; 19^2 

CHELATION: COPPER; ALGAE; PROTOStRTRESIS; 
HTDROXIQOTKOLIBS; TROPOLONB; IS0PR0PHI 
DIMBTBYLMTHIOCARBAHATE 

TAXONOMY: SCBifBSESROS QOADRICAODA 

The e f f e c t s on a p p a r e n t p h o t o s y n t h e s i s I n t h e 
g r e e n a l g a e SCERBDESMOS Q0ADRICA0DA of f o u r 
c h e l a t i n g s u b s t a n c e s , 8 - h y d r o x y q u l n o l i n e (= 
o x l n e ) , b e t a - l s o p r o p y l t t o p o l o n e (« 
b e t a - t h a j a p l i c i s ) , sad i sm d i m e t h y l d i t h i o c a r b a m a t e 
and 3 - ( b e t a - h y d r o x y - e t h y l ) - c - p e n t a a e t h y l e n e - 3 - a z a -
d i t h i o c t r b a m a t e have been i n v e s t i g a t e d . The 
f i r s t t h r e e compounds ment ioned a l l had an 
i n h i b i t o r y e f f e c t on p h o t o s y n t h e s i s , measured a s 
oxygen p r o d u c t i o n w i th a manomet t i c , a v o l a a e t r i e 
o r a p o l a r o g r a p h i c method. In c o m b i n a t i o n 
c e r t a i n c o n c e n t r a t i o n s of CUSO(O) b i a o d a l d o s e 
r e s p o n s e c u r v e s v e r e o b s e r v e s , s i m i l a r t o t h o s e 
o b t a i n e d on t b e growth of d i f f e r e n t 
a i c r o o r g a n l s m s . C a l c u l a t i o n s of t h e amounts of 
d i f f e r e n t complexes t h a t a p p e a r e d i n t h e n u t r i e n t 
s o l u t i o n s d a r l ng t h e e x p e r i m e n t s a r e c o a p a r e d 
v l t h t h e r e c o r d e d d e g r e e s of i n h i b i t i o n . The r 
e s u l t s s t r o n g l y I n d i c a t e t h a t t h e 1 : 1 - e o m p l e x e s 
b e t v e e n coppe r (2* ) and t h e c h e l a t i n g s u b s t a n c e s 
a r e t h e most t o x i c a g e n t s a t l ov c o n c e n t r a t i o n s 
of t h e s e c o i p o q n d s . 
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3 1 

1 1 9 
I n v e s t i g a t i o n of D i s p e r s i o n and D i l u t i o n o f 
Suspended S p e c i e s i n R i v e r Flow by R a d i o - T r a c e r 
T e c h n i q u e s 

F l l i p , A. ; H o r l s K i d r l c i n s t i t u t e of R u c l e a r 
s c i e n c e s , V l n c a - p o o g r a d , Y u g o s l a v i a 

i n t e r n a t i o n a l J o u r n a l o f App l i ed R a d i a t i o n and 
I s o t o p e s , 2 2 , 3 3 1 - 3 3 7 ; 1971 

D I S P E R S I O N ; D I L U T I O N S S R D I C J E R T S ; R I V E R S ; T R A C E R S ; 
R A D I O A C T I V I T Y ; T R A R S P O R T ; S O R P T I O N ; BROHIHE 8 2 ; 
IANTHANUR n o ; D I S T R I B U T I O N ; FRESHWATER; FLOW 
DYNAHICS 

I n t o r c o n n e c t i o n between s o l u b l e and s u s p e n d e d 
• a t e r i a l i n a r i v e r a r i s e s t h r o u g h t h e p r o c e s s o f 
s o r p t i o n . T h i s i a p l l e s t h a t a s i g n i f i c a n t p a r t 
of t h e s o l u b l e e f f l u e n t I s c a r r i e d by t h e 
r u s p e n d e d M a t e r i a l . As a r e s u l t , i v e n i n t h e 
c a s e o f e x t e n s i v e s o r p t i o n , t h e t r a n s p o r t of 
e f r i n e n t i s i n f l u e n c e d by s c c h a n i s a s h a v i n g 
d i f f e r e n t V e l o c i t i e s In t h e f l u i d . A t t e n t i o n i s 
p a i d t o t h e t r a n s p o r t phenomena of n a t u r a l 
s u s p e n d e d a a t e r i a l and t o s u s p e n d e d n a t e r l a l 
which c a n a p p e a r I n r i v e r s t r e a a s a s an e f f l u e n t . 
T h u i r b e h a v i o u r i s c o a p a r e d w i t h w a t e r s o l u b l e 
a a t e r i a l which h a s n e g l i g i b l e s o r p t i o n . N a t u r a l 
au spen d ed a a t e r i a l and c e l l u l o s e f i b e r s h a v e b e e n 
l a b e l e d by r a d i o i s o t o p e l a n t h a n u a - 1 1 0 , and 
b r o n l n o - 8 2 i s used a s t h e w a t e r s o l u b l e t r a c e r . 
In e a c h t e s t n . i - l . o kg of t h e above a e n t i o n e d 
a a t e r i a l was r e l e a s e d v i r t u a l l y I n s t a n t a n e o u s l y 
<\b. a p o i n t s o u r c e of t o t a l a c t i v i t y of 
a p p r o x i a a t e l y 1 c i . Tha f l o w - r a t e d u r i n g t h e 
e x p e r i a e n t s was a b o u t 3500 a 3 / s e c . D i s t r i b u t i o n 
of t r a c e r a a t e r i a l s was f o l l o w e d t o a d i s t a n c e o f 
i i ka d o w n s t r e a a f r o a t h e i n j e c t i o n p o i n t . F r o a 
t h e c o n c e n t r a t l o n - t l a e d i s t r i b u t i o n t h e 
d i s p e r s i o n c o e f f i c i e n t s h a v e been d e t e r a l n e d . 
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Nercury A c c u a u l a t i o n by t h e F r a s h w a t e r A lgae 
SE1PRASTRUR CAPRTCORRUTOR 

P l l i p , D . S . ; Lynn, R . I . 

C h e a o s p h c r e No. 6 , 2 J 1 - 2 5 B ; 1972 

HBRCORY; BIoACCUHULATION; FRESHWATER; ALGAE; 
ABSORPTION 

•"•AXONDHY? SELANASTRUH CAPPICOPRUTUH 

SBLANASTRUR CAPRICORRUTUR, a u n i c e l l u l a r , f r e s h 
w a t e r , g r e e n a l g a e , v a s s e l e c t e d f o r t h e s e 
e x p e r i a e n t s a s a w i d e l y d i s t r i b u t e d 
r e p r e s e n t a t i v e o f low t r o p h i c l e v e l a g u a t i c 
p l a n t s . Alqae c u l t u r e d i n a a o d i f i e d B r i s t o l 
s o l u t i o n i n which 0 . 1 ppa a e r c u r y v a s a a i n t a l n e d 
v e r e exposed t o e i t h e r l i g h t , d a r k n e s s , o r v e r o 
f o r a a I I n - k i l l e d . A n a l y s t s f o r a e r c u r y c o n t e n t 
v a s a a d e o f a h y d r o l y s a t e of a l g a e c u l t u r e d undur 
t h e s e c o n d i t i o n s . R e s u l t s s h o v e d no s i g n i f l c a n t 
d i f f e r e n c e i n a e r c u r y c o n t e n t a a o n g t h e t h r e e 
t y p e s I n d i c a t i n g t h a t t h e r a p i d a b s o r p t i o n of 
o r g a n i c s e r c u r y I s s o l e l y a p a s s i v e p r o c e s s . 

161 
n e r c u r y C o n t a a i n a t i o n o f F i s h i n N o r t h v e s t e r n 
O n t a r i o 

F l a r e l t e , N . ; R e y n o l d s , L . H . ; J . W i l d l . Manage. 
(JWHAA 9 ) , 3 7 ( 1 ) , 6 2 - 8 

J . W l l d l . Hanage . (JWHAA 9) 3 7 ( 1 ) ; 6 2 - 8 ; 1973 

HBRCURY; FISH; HUSCLFS; PIKE; CHLORINE PLANTS; 
LAKES; WALLFYE; BURBOT 

TAXONOMY: PSOX LUCIUS; LOTA LOTA; STIZOSTZDION 
VTTRBUH 

GEOGRAPHICAL DESCRIPTION: C a n a d a , O n t a r i o (NW) 

The a a x l a u a a e r c u c y l e v e l s I n l a t e r a l a u s c l o s of 
n o r t h e r n p i k e (ESOX LUCIUS) , b u r b o t (LOTA LOTA), 
and v a l l e y e (STIZOSTEDION VITREUD f r o a 
n o r t h w e s t e r n O n t a r i o were 2 7 . 8 , 2 1 . 8 , and 1 9 . 6 
p p a , r e s p i r a t i o n a e a s u r e d i n s p e c i m e n s t a k e n 
5 0 - 6 0 s l i e s d o w n s t r e a n f r o n a c h l o r i n e p l a n t . 
Th ty d e c r e a s e d p r o p o r t i o n a l l y t o t h o d i s t a n c e 
f r o a t h e p l a n t b u t w e r e i n c r e a s e d even 200 a i l e s 
d o w n s t r e a a . The l e v e l s i n s p e c i a e n s f r o a 
s u s p e c t e d u n c o n t a n i n a t e d l a k e s were g e n e r a l l y 
l o s s t h a n 1 ppa b u t f r e q u e n t l y g r e a t e r t h a n 0 . 2 
ppa which i n c o n s i d e r e d a s t h e a a x i a u a 
background c o n c e n t r a t i o n s . 

162 
E f f e c t s of R e g u l a t o r y G u i d e l i n e s on t h e T n t a k e o f 
Hercury f r o a F i s h , n e c c a (Model f o r t h e 
E s t l n a t l o n o f t h e c o n s u B f t i o n of C o n t a n l n a n t s ) 
P r o j e c t 

F i n c h , ft.; F i s h . P r o d . R e s . I n s p . D i v . , R a t i . 
R a r . F i s h . S e r v . , W a s h i n g t o n , DC 

F i s h . B u l l . (FSYBAY1 , 7 1 ( 3 ) , 6 1 5 - 6 2 6 ; i g73 

MERCURY; FISH; RODELS; INTAKE; REGULATION 

P r o a a c o a p u t e r a o d e l , which u s e s known l e v e l s o f 
n l c r o c o n s t l t u e n t s i n 52 k i n d s of f i s h t o p r e d i c t 
t h e d i s t r i b u t i o n o f t h e d a i l y I n t a k e o f t h e 
a i c r o c o n s t l t u e n t s . I t was e s t l a a t e d t h a t I n t a k e s 
of aercuk 'y f r o a f i s h u o u l d r e a a i n s a f e i f t h e 
g u i d e l i n e s f o r Hg i n f i s h w e r e r a i s e d f r o a t h e 
p r e s e n t l e v e l of 0 . 6 ppa t o 1 . 6 p p a . The a o d e l 
c a n be u sed t o p r e d i c t t h e d i s t r i b u t i o n o f 
c o n s u e o r I n t a k e s f r o a f i s h o f any c o n s t i t u e n t 
p r e s e n t i n f i s h f o r which t h e l e v e l s i n t h e 
e d i b l e p o r t i o n o f t h e 52 k i n d s o f f i s h u s e d i n 
t h e a o d e l a r e knovn . 

163 
o r g a n i c R e r c u r y Coapounds i n C o a s t a l W a t e r s 

F i t z g e r a l d , W . F . ; Lyons , W.B. ; Mar. S c i . I n s t . , U 
n l v . C o n n e c t i c u t , G r o t o n . Conn. 

N a t u r e (London) ( N a t u a s ) , 2U2(539R) , U52-3; 197? 

MERCURY; COASTAL WATERS; ORGANIC MERCURY 

GEOGRAPHICAL DESCRIPTION: U . S . , Nev York , 
C o n n e c t i c u t , Long I s l a n d Sound , C o n n e c t i c u t R i v e r 

Water s a a p l e s f r o a c o a s t a l v a t e r s and a d j a c e n t 
r i v e t v a t e r s i n t h e v i c i n i t y of Long I s l a n d 
Sound v e r e a n a l y z e d f o r i n o r g a n i c and t o t a l 
a e r c u r y . P a r t i c u l a t e Batter v a s n o t a n a l y z e d . A 
• o d l f l e S f l a a e l e s s a t o a i c a b s o r p t i o n t e c h n i q u e 
v a s u s e d . The p r e c i s i o n o f a n a l y s i s f o e a e r c u r y 
i s *5< based on r e p e a t s o f a s t a n d a r d s a a p l e . 
As n i g h a s 5 0 - 6 0 * of t h e a e r c u r y p r e s e n t i n t h e 
s a a p i e s aay e x i s t e i t h e r a s o r g a n i c conpounds o r 
i n a s s o c i a t i o n v l t h o r g a n i c a a t t e r . T o t a l 
a e r c u r y c o n c e n t r a t i o n s ( ( 1 . E - 1 a l c r o g r a a s ) f o r 
t h e f o u r s a a p l i n g s i t e s a r e : Con n e c t i c u t R i v e r , 
0 . 0 1 5 ; Avery P o i n t Dock, 0 . 0 6 7 ; F i s h e r s I s l a n d 
Sound , 0 . 0 7 8 ; Rac e . Long I s l a n d Sound , 0 . 0 B 7 . 
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160 
Somff T r a c e F l e a e n t C o n c e n t r a t i o n v a r i a t i o n s 
o b s e r v e d In n a r l n e o r q a n l s a s T h a t Sugges t C a u t i o n 
In SanpHnr ; 

P o i s o n , T . P . ; Hodge, v . p . ; Hong* K .H . ; HI s h o r n , 
P . ; c u i n n , v . p . ; S c r i p p s T n a t l t o t l o n o f 
o c e a n o g r a p h y , l a J o l l a , C a l i f , s o l e d a d l a b . 

TYD—26198 P e p o r t f o r t h e IDO* Workshop on 
B a s e l i n e Measurements a t Brookhaven R a t i o n a l 
l a b o r a t o r y , Up ton , RY, Hay 2 0 - 2 6 , 1972; 1973 

ANIMALS; AQUATIC ECOSYSTERS; BIOLOGICAL 
VARIABILITY; ELEMENTS; GEOGRAPHY; FUSTS; 
QUANTITY PATTO; TRUCK AROBNTS; SEAHATBR 

T h i s r e p o r t p r e s e n t s e x a a p l e s t o e a p h a s i z e ho* 
n r e s t l y c o n c e n t r a t i o n s o f c e r t a i n t r a c e e l e m e n t s 
aay v a r y w i t h i n a g lwen o r g a n i s a and s u g g e s t s 
t h a t l a p o r t a n c e u u s t b e g lwen t o s a a p l l n g 
t i s s o B s c o n s i s t e n t l y . R e l a t i v e l y l i t t l e i s 
knovn a b o u t how t h e s e e e r a l t r a c e e l e o e n t s a r » 
d i s t r i b u t e d between t h e v a r t o u s o r g a n s , and 
s t i l l l e n s a b o u t hov t h e c o n c e n t r a t i o n s wary i n 
d i f f e r e n t t i s s u e s w i t h i n t h e o r g a n . V a r i a t i o n s 
a l s o o c c u r - i l t h s i z e and a g e . T h u s , heavy a v o r a 
qe c o n c e n t r a t i o n s o f z i n c i n o r g a n s o f a lbaccrce 
o c c u r In t h p t a i l f i n w h i l e low a v e r a g e 
c o n c e n t r a t i o n s o f s e l e n l a s o c c u r I n t h e t a i l f i n . 
A s t r i k i n g example o f h i g h s p e c i f i c l o i . a l 
c o n c e n t r a t i o n o c c u r s i n t h e o u t e r l a y e r s o f ( I k 
k e l p ; a l a o s t 1000 t i a e s h i g h e r c o n c « m t r a t l o n s 
of p o l o n l u a - 2 1 0 h a v e been found I n t h e o u t e r 
l a y e r s t h a n In t h e I n n e r l a y e r s . 

165 
S o u r c e s and Tnvon to ry of R a d i o a c t i v i t y i n t h e 
A u u a t l c E n v i r o n v e n t 

P o s t e r , P . ; B a t t e l l e P a c i f i c n o r t h w e s t l a b s . , 
R i c h l a n d , Wash. 

B a t t e l l e P a c i f i c n o r t h w e s t l a b s . , R i c h l a n d , wash . 
C o n t r a c t AT(45-11-1830 , B*W£~SA—061U; 
roRP-730603—7; 1973, J u n e 

ANTIHORY; A0UATIC ECOSYSTEMS; BARIOR 1«0; 
BERTH 10R 7 ; CURSOR IB; CERIUM IBB; CESIUM 130; 
CESIUM 137; CHRORIO* 5 1 ; DIVERS; COBALT 5 8 ; 
COBALT 60 ; CORTAMRATTOR; MOGHTPR PRODUCTS; 
DIFFUSION; REACTORS; PALIOOT; POEL REPROCESSING; 
IODINE 131; IRON S«i; X-IOnTD HASTES; MANGANESE 50; 
MARINE DISPOSAI; NATURAL R3DIOACTX VITY; NIOBIOR 
95; N0CLEAR INDOSTRT; BUCL3AR SRIPS; PR0SPR0R0S 
32; P3TASSXUH 0 0 ; RADIOACTIVE HASTE DISPOSAL; 
HADIOACTTVB WASTES: PAOIOACTIVITY; RADIONUCLIDE 
MIGRATION; PADIOH 2 2 6 ; RIVERS; SCANDIUM 0 6 ; SNAP 
BATTERIES: RRIP7DM 8-»; ROTRENTUR 106; STPONTIOM 
8 9 ; STHORTI0H 9 0 ; SOP FACE WATERS; TECHRETIOR 9 9 ; 
TRORIOH 232; TRACERS; TRIVI0N: 0RARI0R 2.35; 
OR AN IBn 2 3 8 ; YTTRI0R 9 1 ; 7.IRC 6 5 ; IIRCOWUR 95 

166 
Hercury i n r l s h and C r u s t a c e a n s Consuaed i n 
B e l g i u s 

P o u a n s i n , A . ; P o n t a l r e , A . ; N o l r f a l l s e , A . ; l a b . 
Ana l , n e n r e e s A l i a e n t . , O n i v . L i e g e , L e l g e , B e l g . 

Arch. B e l g . R e d . T r a v . R e d . Leg . (ABHHAR), 3 1 ( 3 ) , 
05 -52 ; 1973 

HBFCORY; CONTAHISATIOK; PISH; TONNY; PIKE; RAY; 
SHARK; CRUSTACEA 

GEOGRAPHICAL DESCRIPTION: B e l g i u a 

167 
F a c t o r s A f f e c t i n g P l a n t Up take and D i s t r i b u t i o n 
of Cadaluw i n p l a n t s 

F r a n c i s , C.W.; Rush, S .G. 

P r e s e n t e d r . t th-9 Seven th Annual c o n f e r e n c e on 
T r a c e S u b s t a n c e s i n R n v i r o n a e n t a l H e a l t h , 
C n l v e u t ' i y o f M i s s o u r i - C o l u m b i a Colun b l a , HO 
65201; Jun«* 12-11 , 1973 

CADMIUM; 0P7AKB: DISTRIBUTION ; PLARTS: BUSH 
BEARS; JAPANESE R l t l K T ; IHON; CHELATION; 
NUTRIENTS; HITROOBN; PH; SELEHIOH; DTPA; TOXICITY 

TAX0NCt*V; Pit AS BOLUS VULGARIS (VAR. KENTUCKY 
WONDER) ECBXRA CRL0/1 PRIiREHTACTA 

C o n d i t i o n s r e g u l a t i n g c a d a l u a u p t a k e by p l a n t s 
a r e no t s a i l u n d e r s t o o d . Rush b e a n s ("HASEOLUS 
VULGARIS, v a r , Kentucky Wonder) grown i n 
n u t r i e n t s o l u t i o n s w e r e u s e d t o e v a l u a t e t h e 
o f f ' i c t s of n i t r o g e n , l e a d , and s e l e n l u a on p l a n t 
u p t a k e of c a d n l u a . J a p a n e s e Billet (ECHINOCRLOA 
PRURBRTACIA) v a s grown i n s o i l unde r g r e e n h o u s e 
c o n d i t i o n s t o e v a l u a t e t h e p l a n t a v a i l a b i l i t y of 
c a d a i u a f r o a two c h e a l c a l f o r a s of c a d a l u a 
( c d c l (2) and CdO) . P l a n t u p t a k e o f c a d a i u a was 
n n r r l y t e n f o l d g r e a t e r f r o n n u t r i e n t s o l u t i o n s 
l i l l c o n t a i n i n g an i r o n c h e l a t e (PeDTPA) a t l e a d 
B .6 t h a n a t 6 . 5 . In n u t r i e n t s o l u t i o n s n o t 
c o n t a i n l o g t h e i r o n c h e l a t e , c a d a l u a u p t a k e v a s 
e q u a l a t b o t h l e a d ' s . Z i n c aae r . daen t s 
s i g n i f i c a n t l y <P I s l e o s t h a n 0 .05 ) d e c r e a s e d 
r o o t c a d a l a s - 1 0 ? c o n c e n t r a t i o n s ; h o v e v e r , 
s i g n i f i c a n t l y g r e a t e r c a d u l u a - 1 0 9 c o n c e n t r a t i o n s 
(P I s l e s s t h a n 0 . 0 5 ) v e r o found i n l e a v e s of 
bush beans g rowing I n 5 ppa t h a n 1 ppa z i n c w i t h 
no a p p a r e n t xiais t o x i c i t y . Bush b e a n s grown in 
n o t r i e n t s o l u t i o n s c o n t a i n i n g 0 . 1 pp a s e l e n l u a 
c o n t a i n e d l o v e r c o n c e n t r a t i o n s of a p p l i e d c a d a l u a 
109 than t h o s e grow n a t s e l e n l u a c o r c e n t r a t i o n s 
of 0 . 0 0 1 p p a . C a i a l u n - 1 0 9 c o n c e n t r a t i o n s I n 
J a p a n e s o Billet were s i g n i f i c a n t l y (P i s l e s s 
t h a n 0 .05) l o w e r In P l a n t s grown I n s o i l aaended 
v i t h c a l c l u a c a r b o n a t e s o i l l e a d i s g r e a t e r t h a n 
7) t h a n t h o s e grown a t l o a d 5 . 1 . T h i s v a s t r u e 
f o r s o i l a p p l i c a t i o n s of b o t h t h e c h l o r i d e and 
t h e oxid o f o r t , o f cadmium-109 . I n t h e f i r s t 
h a r v e s t of J a p a n e s e a i l l e t , c a d a l u a f o l i a r 
c o n c e n t r a t i o n ! ) u a r e s i g n i f i c a n t l y (P i s l e s s t h a n 
0 . 0 5 ) h i g h e r f o r t h e c h l o r i d e f o r a t h a n t h e 
o x i d e , b u t i n t b o s e c o n d h a r v e s t , o n l y p l a n t s 
g r o v n i n t h o u n l i a c d t r e a t m e n t s shoved 
s i g n i f i c a n t l y d l S f e r e n t . c o c e n t r a t l o n s be tween t h e 
t v o t o w s . t a n e u t r a l t o a l k a l i n e s o i l s t h r e e 
a o n t h o a f t e r a p p l i c a t i o n , t h e f o r a s o f c a d a i u a 
a p p e a r t o a f f e c t cadnium u p t a k e by p l a n t s o n l y t o 
a s m a l l d e g r e e . T h u s , I t a p p e a r s t h a t s o i l 
r e a c t i o n p r o d u c t s p l a y a dominan t r o l e I n cadmium 
a v a i l a b i l i t y t o p l a n t s . 

1 6 8 
R e r c u r y C o n t e n t o f S e d i a e n t s f r o a Tvo l a k e s i n 
Dala t n a , suoden 

P r e d r i k s o - i n , ' ( . ; Q v . i r f o r t , U . ; Dep. Q u a t e r n a r y 
G e o l . , I n s t . G e o l . , U p p s a l a , Seed . 

G e o l . Foflcr?!!.. S tockholm F o e r h . IGFSPAO), 9 5 ( P t . 
2) , 237 -02 ; 1973 

HERCURY; SEDIMENTS; LAKES 

GFOGRRPHtCAl DESCRIPTION: Sveden , D a l a r n a 
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1K9 
Hercury i n Canad ian s e a l s 

F r e p a a n , H .C . ; Borne , D . A . ; F i s h e r i e s R e s e a r c h 
Board of C a n a d a , H a l i f a x L a b o r a t o r y , 1707 Lover 
H a t e r s t r e e t , H a l i f a x , Novs S c o t i a , Canada 

B u l l . E n v i r o n . Conf.na. Tox. 10 ( 3 ) , 1 7 2 - 1 8 0 ; 1973 

MERCURY; SEALS; PHT«<S; MFTHTLHERCORY 

The a e r c u r v c o n c e n t r a ' ' .on f a s 4? t e r a l n e d i n 
r i n g e d and benrded sea . e l ' i v s , t i s s u e s f r o a a 
h a r b o r s e a l , t i s s u e s o b t a i n e d t r o » 6 g r a y s e a l s 
of d i f f e r e n t s i z e s an?, n j e s , t i s a n e s f r o a t e n 
f e m a l e h a r p s e a l s and it.V<;'r p j r s t and a f e a a l o 
g ray s e a l and h e r f e t u s - M was laggipstad t 'bot 
t h e a e r c u r y c o n c e n t r a t i o n of t in - foe and ulaocv 
c o u l d b e used a s Indirat.RFB of ' t^o Ci>grfj«' of thfs 
s e a l s ' a p r c u r v c o n t a o l n a n ' .on. P r s l i a i m a r r 
r e s u l t s I n d i c a t e t h a t mereurw ' c c a t n n l n a t l o i i l i 
t h e s e s p e c i e s , f r o a 'th e )ior,at.( j n , inc r»a?w 
wi th s i z e . The «ethyJa>st"i ' .-f o<iitteiH,tcat<on of 
3pa l p u p s was lower tk»n <-*>A't o l tiVatr a o t h a r u . 
The f e t u s of t h e s e a l S inn z h o i a p r e f e r e n c e 
f o r a e r c u r y o v e r t h a t e.f t.he a r4 .«« t*s t i s s u e s . , 
I t was s u g g e s t e d t h a t s e r l ' t ( a s s e s s enzyiia 
s v s t e a s t h a t demethyl i i \< t ' t ' . o h 5 , 

170 
T o t a l Mercury and Methyl I«rc IT: y C o n t e n t of t h e 
American Eel (ANGHILIA F l S W i f a ) 

P r e e a i n , H . r . ; H o m e , D . A . ; H a l i f a x L a b . , F i s h . 
Res . Board r a n a d a , H a l i f a x . Nova S c o t i a 

3. F i s h . P e s . Board Can. '(JPRBAK) 1973, 30 (3) 
B5U-6 

HFRCOHY; AMERICAN ESS; H ZTHTLHESCORT; SB* 

TAXONOMY; ANGOILLA ST)SrRHT* 

139 
S a a p l i n g t h e E d i b l e n u s c l e of t h e S w o r d f l s h 
(XIPHIAS GLADIOS) For T o t a l n e r c u r y A n a l y s i s 

F r e e a a n , H . C . ; H o m e , D.A. ; H a l i f a x Lab . , F i s h . 
Res . Board C a n a d a , H a l i f a x , Nova S c o t i a 

J . F i s h . R e s . Board Can. (JFRBAK), 3 0 ( 8 ) , 1251-2 ; 
1973 

SWORDPISH; HEHCORY; PISH; ANALYSIS; H0SCLES 

TATOHONY: XIPHIAS GLAOIDS 

T o t a l a e r c u r y v a s u n i f o r a l y d i s t r i b u t e d in t h e 
e d i b l e a u s c l e t i s s u e o f t h r e e s v o r d f i s h , 
d e a o n s t r a t i n g t h a t a s a a p l e o f musc le t i s s u e 
<t&>en f r o a any r e g i o n I s r e p r e s e n t a t i v e of t h e 
u f t o l e muscle t i s s u e when u sed f o r a e r c u r y a 
d a l y a l s . The aean p l u s o r a i n u s S t a n d a r d E r r o r 
- t o t a l a e r e n r y c o n c e n t r a t i o n s of l o n g i t u d i n a l , 
d e p t h , and t r a n s v e r s e a a s c l e s e c t i o n s f r o a t h r e e 
s v o r d £ i s h w e r e : 1 .07 p l u s o r minus 0 . 0 0 , 1 . 0 3 
p l u s o r a l n u s O.Ott, and 0 . 9 9 p l u s o r a i n u s 0 . 0 8 
a i c r o g r a a / g r a a ; 0 . 1 5 p l u s o r a l n u s 0 . 0 1 , 0 . 1 5 
p l u s o r n l n u s 0 . 0 3 , and 0 . 1 1 p l u s o r a i n u s 0 . 0 2 
K i c r o g r a a / g r a a ; and 0 . 5 * p l u s or a i n u s 0 . 0 1 , 0 . 6 1 
p i s s o r a l n u s 0 , 0 0 , and 0 . 5 4 p l u s o r a i n u s 0 .06 
a l c r o g r a a / g r a a , r e s p e c t i v e l y . 

172 
Recovery of Rainbov T r o u t Froa A lua inua P o i s o n i n g 

V r e e a a n , R . A . ; Dep. p i s h . W l l d l . B i o l . , C o l o r a d o 
S t a t e U n i v . , F o r t C o l l i n s , C o l o . 

T r a n s , Aae r . F i s h . S o c . (TAFSAI), 1 0 2 ( 1 ) , 152- t t ; 
1973 

AL0MINDH; POISONING; FISH; METALS; RAIHBOV TROUT 

The t o t a l a e r c u r y r o n t e v t o f a e e r l c a n e e l s 
(AN60ILLA ROSTRATA'; caog h i lii Nova S c o t i a v a s 
0 . 7 2 p p a , and t h e v s t h ? l a « r c u r y c o n t e n t v a s o.ao 
p p a . The r e v a s no c o r r e l a t i o n be tween t h e 
l e v e l s o f a e r c u r y and t h e s e x or w e i g h t s of th e 
e e l s . These e e l s «av bo f i t f o r huaan 
c o n s u m p t i o n , a s t h e y c o n t a i n l e a s t h a n 0 ppa 
n e t h y l a e r c a r y and l e n s t h a n 1 .0 ppa t o t a l mercury . 

173 
C h e a l c a l E l e a e n t B a l a n c e s and I d e n t i f i c a t i o n of 
Ai r P o l l u t i o n S o u r c e s 

P r i e d l a n d e r , S . K . ; V. H. Keck E n g i n e e r i n g 
L a b o r a t o r i e s , C a l i f o r n i a I n s t i t u t e o f T e c h n o l o g y , 
P a s a d e n a , c a l i f . 91109 

BUT ! ton . S c i . T e c h . 7(3) , 235-2®0; 1973 

PARTICOLATRS; HYDROCARBONS; EMISSIONS; POINT 
S0DHCES; ATMOSPHERE; AIR 

M r p o l l u t i o n s o u r c e s of g i v e n t y p e s , v h e t h e r 
n a t u r a l o r a a n - a a d e , emi t a c h a r a c t e r i s t i c s e t of 
c h e m i c a l e l e m e n t s i n a p p r o x i m a t e l y f i x e d 
p r o p o r t i o n s . I f t h e s o u r c e s i n a p o l l u t e d r e g i o n 
a r e known, t h e c o n t r i b u t i o n s f r o a e a c h s o u r c e can 
be e s t i a a t e d by a e a s u r l n g e l e m e n t a l 
c o n c e n t r a t i o n s a t a g i v e n p o i n t and s o l v i n g a s e t 
of s l a u l t a n e o n s l i n e a r a l g e b r a i c a q u a t i o n s . The 
a e t h o d h a s been a p p l i e d o v e r an 1 1 - h r . p e r i o d and 
a v e r a g e d o v e r p a r t i c l e s i z e . For t h e p e r i o d i n 
q u e s t i o n , abou t 15% of t h e p a r t i c u l a t e a a t t e r 
r e s u l t e d f r o a p r i a a r y n a t u r a l s o u r c e s and 25* 
f r o a p r i a a r y a a n - a a d e s o u r c e s . About 00« of t h e 
t o t a l r e s u l t s f r o a a t a o s p h e r l c r e a c t i o n s w i t h one 
q u a r t e r p roduced by t h e c o n v e r s i o n of g a s p h a s e 
h y d r o c a r b o n s t o p a r t i c u l a t e t o r n . The e s t i a a t e 
f o r t h i s f i q u r e i s based on a c a r b o n b a l a n c e . 
A l t o g e t h e r , a b o u t 70% of t h e t o t a l p a r t i c u l a t e 
b u r d e n h a s been a c c o u n t e d f o r v i t h v a t e r p r o b a b l y 
a a k l n g u p a s i g n i f i c a n t p r o p o r t i o n of t h e a i s s l n g 
30%. l a p r o v e a e n t and e x t e n s i o n s of t h e a e t h o d a r e 
d i s c u s s e d . 



37 
17U 

17 U 
A c c u m u l a t i o n o f M e r c u r y by F r e s h H a t e r P l n n k t o n i c 
D i a t o m 

" u l l t a , n . ; H a s h l z e m e , I t . ; t l a t l . I n s t , p a b l l c 
H e a l t h , T o k y o , J a p a n 

Cheeosphere (CMSHAG), 1 ( 5 > , 2 0 3 - 7 ; 1972 

DIATOMS; MERCURY UPTAKE; UPTAKE; MERCURY 
ACCUMULATION; PLANKTON; ACCUHULATIOR; HERCURT; 
FRESHW AT ER 

TAXONOMY: SYNEDRA ULNA 

The a c c u m u l a t i o n o f m e r c u r y I n STHEDRA ULNA, a 
f r e s h v a t e r d i n t o n , g r o w n i n a m e d i u m c o n t a i n i n g 
r a d i o a c t i v e a e r c u r y v a s e x a a i n e d . T h e u p t a k e o f 
m e r c u r y f r o m t h e medium by STREDRA o c c u r e d 
r a p i d l y a f t e r a d d i t i o n o f a e r c u r i c c h l o r i d e a n d 
a t t a i n e d a a a x l a u m d u r i n g t h e f i r s t 7 h o u r s . T h e 
u p t a k e v a s m a i n l y d u e t o a d s o r p t i o n o n t h e 
s u r f a c e o f c e l l s . T h e c o n c e n t r a t i o n o f m e r c u r y 
i n t h e SYNEDRA v a s 1 . 8 - 6 . 1 x 1 0 ( - a ) t i m e s I t s 
c o n c e n t r a t i o n i n f r e s h w a t e r . T h i s c o n c e n t r a t i o n 
of m e r c u r y i n STREDRA v a s f o u n d t o v a r y , i t b e i n g 
i n f l u e n c e d b y t h e c o n c e n t r a t i o n o f m e r c u r y o r 
i n o r g a n i c i o n s i n t h e c u l t u r e m e d i u m . 

175 
A c c u m u l a t i o n o f M e r c u r y i n t h e F o o d C h a i n . R i v e r 
M o d e l . 

F u j l t i , H . ; H a s h i z u u e , K . ; I n s t . P u b l i c H e a l t h , 
M i n l s t . H e a l t h w e l f a r e , J a p a n 

s o d a t o E n s o ( S T 0 R B 8 ) , 2 8 ( 9 ) , 3 0 3 - 3 1 5 ; 1 9 7 3 

REVIEW; HERCURT; FOOD CHAIRS; RIVERS; ALGAE; 
INSECTS 

A r e v i e w w i t h 3 r e f e r e n c e s . H e r c u r y a c c u m u l a t i o n 
i n n a t u r e i s d i s c u s s e d u s i n g t h e e x p e r i m e n t a l 
r i v e r f o o d c h a i n ( a l g a e , i n s e c t s , a n d f i s h ) . 

176 
B i o l o g i c a l T m p a c t o f C o m b i n e d H e t a l l i c a n d 
o r g a n i c P o l l u t i o n I n t h e C o e u r D ' A l e n e - S p o k a n e 
R i v e r D r a i n a g e S y s t e a 

P u n k , w . H . ; R a b e , F . W . - F i l b y , R . ; P a r k e r , J . I . ; 
w i n n e r , J . F . ; W a s h i n g t o n S t a t e W a t e r R e s . C e n t . , 
P u l l a a n , WA 

PB R e p o r t N o . 2 2 2 9 9 6 / 6 , 2 0 2 p . ; 1 9 7 3 

NETALS; RIVERS; BIOTA; ORGANIC COMPOUNDS; 
CONTAMINATION 

GEOGRAPHICAL DESCRIPTION: U . S . , S p o k a n e R i v e r , 
C o e u r D« A l e n e R i v e r 
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T r a c e M e t a l s a n d O r g a n i s e s 

T u v a , K . ; F a c . A g r i c . , U n i v . T o k y o , T o k y o , J a p a n 

B u s s e l (BUSTBU) 1 9 ( 6 ) , 3 9 6 - 8 0 1 ; 1 9 7 3 
REVIEW; TBACE HBTALS; COPPER; EUGLENA; 7.IHC; 
CARBOXYPEPTIDASE; CADMIUM; HETALLOCTAREIN; 
AQUATIC BIOTA 

A r e v l e v w i t h 5 r e f e r e n c e s o n t h e I n f l u e n c e o f 
t r a c e a e t a l s o n o r g a n i s m s . E x p e r i m e n t a l r e s u l t s 
o f t r a c e s o f c u on EUGLENA, t h e e f f e c t o f t r a c e s 
o f E n on c a r b o x y p e p t l d a s e a n d t r a c e s o f Cd i n 
a e t a l l o c y a n e i n a r e d i s c u s s e d . 

179 
M i g r a t i o n a n d L e a c h i n g o f M e t a l s f r o n o l d M i r e 
T a i l i n g s D e p o s i t s 

G n l b r a l t h , J . H . ; W i l l i a m s , R . E . ; S l e m s , P . L . 

G r o u n d w a t e r , 1 0 ( 3 ) , 3 3 - 0 0 ; 1972 

MIGRATION; LEACHING; METALS; MINES; TAILINGS; 
TRANSPORT; BACTERIA; MICROORGANISMS 

L e a c h i n g o f h e a v y a e t a l s by g r o u n d w a t e r p a s s i n g 
t h r o u g h n i n e t a i l i n g s i s c a u s e d by t h e o x i d a t i o n 
of s u l f i d e s t h r o u g h t h e a c t i o n o f n i c r o o r g a n i s a s . 
T h e pH o f t h e g r o u n d w a t e r e n t e r i n g t h e t a i l i n g s 
s y s t e a i s r e d u c e d by a e c h a n l s a s w i t h i n t h e 
t a i l i n g s a y s t e a I t s e l f . A c t i o n o f 
s u l f I d e - o x i d i z i n g a n d s u l f u r - o x l d l z l n g b a c t e r i a 
c u a s e s t h e f o r a a t l o n o f s u l f u r i c a c i d , t h e r e b y 
i n c r e a s i n g t h e H a n d S O ( 8 ) 2 c o n c e n t r a t i o n w i t h i n 
t h e s y s t e a . M e t a l i o n s g o i n t o s o l u t i o n a s u e t a l 
s u l f a t e s , a n d t h e c o n c e n t r a t i o n o f H2S i n c r e a s e s 
b y t h e i n t e r a c t i o n o f H a n d S 2 . I n c r e a s e I n H2S 
c r e a t e s an e n v i r o n a e n t s u i t a b l e f o r t h e g r o w t h o f 
s a l f a t e - r e d u c i n g b a c t e r i a w h i c h c o n v e r t s S 0 ( 9 ) 2 
t o S 2 a n d s i a u l t a n e c u s l y p r e c i p i t a t e s a e t a l 
s u l f i d e s a t a pH n e a r 6 . 6 . D e c r e a s e i n pH v i t h 
d e p t h d e s t r o y s s u l f a t e - r e d u c l n g b a c t e r i a , a n d 
d i s s o l u t i o n a n d l e a c h i n g o f t h e t a i l i n g s 
i n c r e a s e , . F o u r l i n e s o f e v i d e n c e d e m o n s t r a t e t h e 
p r e s e n c e o f m i c r o o r g a n i s m s i n t h e t a i l i n g s 
s y s t e m ; ( 1 ) F e - H n c o n c r e t i o n s b e l o w t h e w a t e r 
t a b l e a t C a t a l d o M i s s i o n F l a t s , (2) f i x a t i o n o f 
Na a n d K b e l o w t h e w a t e r t a b l e , (3) p r e c i p i t a t i o n 
o f s u l f a t e s a l t s o n t h e s u r f a c e o f c a t a l d o 
M i s s i o n F l a t s , a n d (U) e x p e r i m e n t s o n t w o s e t s o f 
t a i l i n g s s a m p l e s , o n e f r o m t h e s u r f a c e w h i c h 
s h o w e d p r e d o m i n a n t a e r o b i c a c i t i v l t y a n d o n e f r o m 
b e l o w t h e w a t e r t a b l e w h i c h s h o w e d p r e d o m i n a n t 
a n e r o b l c a c t i v i t y . W h e r e o x y g e n i s s u f f i c i e n t , 
i r o n o x i d i z i n g b a c t e r i a o x i d i z e P e 2 * t o F e 3 » 
w h i c h f o r a s a n i n s o l u b l e h y d r o x i d e . C o n s e g u e n l y , 
v e r y l i t t l e I r o n i s f o u n d i n t h e g r o u n d w a t e r 
c o n i n g f r o a t h e s y s t e a . T h e c o m b i n a t i o n o f t h e s e 
m e c h a n i s m s p r o d u c e s p o o r - g u a l l t y g r o u n d w a t e r 
w i t h r e s p e c t t o m e t a l s . 
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T r a c e M e t a l s a n d O r g a n i s m s 

F u w a , I t . ; F a c . A g r i c . , U n i v . T o k y o , T o k y o , J a p a n 

B u s s e l ( B U S I B U ) , 1 9 7 3 , 1 8 ( 6 ) 3 9 6 - 8 0 1 

REVIEW; TRACE METALS; COPPER; EUGLENk; Z I N C ; 
CARBOITPFPTTDASE; CAPHIOM: METALLOCTAMEIN; 
MICROORGANISMS 



IB mo 

1flO 
T r a n s p o r t o f T r a c e P o l l u t a n t s in Lead ( l i n i n g 
W a s t e w a t e r s 

G a l e , N . L . ; H a r d i n , E . G . ; J e n n e t t , J . C . ; A l e t l , A. 

P a r t of H e i p M l l , D.D. (Ed . ) , S i x t h Annual 
C o n f e r e n c e on T r a c e s u b s t a n c e s i n E n v l r o n a e n t a l 
H e a l t h , Held a t H e a o r i a l O n i o n , U n i v e r s i t y o f 
H i s s o u r i - c o l u a b l a , C o l u n b l a , HO, J u n e 1 3 - 1 5 , 1972 
(p . 95-106) 3 9 9 p . ; 1973 

LEAD; COPPER: ZINC; MINING; PARTICULATES; HILLS; 
EPPLUBNTS; NUTRIENTS; ALGAB; SILVER; ALGAL 
GROWTH; ACCU1ULATORS; HEAVY MPTAIS; UPTAKE; 
CAOMIBH; PH; HISSOLVRP OXYGEN; WATER HARDNESS; 
FLUORIDES; SUSPENDED SOLIDS; PHOSPHATE; NITRATES; 
NITRITE; AMMONIA; WATER QOALTTT STAHDARDS; WATER: 
RIVPRS; BACTERIA: PROTOZOA; ROTIFERS; NEHATODES; 
HIKE WASTES 

' h e Hew Lead B e l t r e g i o n o f s o u t h e a s t e r n 
M i s s o u r i , L o c a t e d I n a r u r a l h e a v i l y wooded 
r e g i o n o f t h e n z a r k s b e c a a e t h e w o r l d ' s l a r g e s t 
l e a d a i n i n g d i s t r i c t i n 1970 . A c o a p r e h e n s i v e 
s t u d y o f t h e w a t e r g u a l i t y i n r e c e i v i n g s t r e a a s 
h a s baen a a d e d u r i n g t h e p a s t y e a r a s p a r t o f a 
c o n t i n u i n g i n t e r d i s c i p l i n a r y e f f o r t t o d e f i n e a n d 
q u a n t i f y t h e e f f e c t s of t h e l e a d s i n l n g i n d u s t r y 
nn t h e s u r r o u n d i n g a r e a . P r i o r t o t h e f u l l 
d e v e l o p a e n t o f t h e e l n e s , t h e h e a v y s e t a l s 
c o n t e n t of a r e a s t r e a a s v a s i n s i g n i f i c a n t v i t h 
b a c k g r o u n d v a l u e s f o r l e a d , c o p p e r , a n d z i n c In 
thi» r a n g e o f 1 t o ? 0 p a r t s p e r b i l l i o n . B e c a u s e 
of n a t u r a l c o n d i t i o n s p r e s e n t i n t h e Wev Lead 
B e l t , t h e r e i s l i t t l e p r o b l e a v l t h d i s s o l v e d 
h e a v y a e t a l s i n r e g i o n a l s t r e a a s . R e s u l t s 
i n d i c a t e , h o w n v e r , t h a t c o n s i d e r a b l e q u a n t i t i e s 
of f i n e l y g r o u n d a l n e r a l p a r t i c l e s a a y e s c a p e 
f l o t a t i o n and t a i l i n q s r e s e r v o i r s and be 
t r a n s p o r t e d t h r o u q h t h e a q u a t i c e n v l r o n a e n t , 
e s p e c i a l l y d u r i n g p e r i o d s o f t u r b u l e n c e . I n 
a d d i t i o n t o e s c a p l n q a i n e r a l s , s i n e a n d 
p a r t i c u l a r l y s i l l e f f l u e n t s s o a e t i a e s c o n t a i n 
n u t r i e n t s wh ich e n c o u r a g e t h e d e v e l o p a e n t o f 
c o a p l e x a l q a l and a i c r o c o n a u a e r c o a a u n i t l e s . 
T h e s e a q u a t i c f o r a s h a v e h e e n f o u n d t o t r a p and 
a s s i n l l a t e l e a d i n s l q n i f i c a n t q u a n t i t i e s . I n 
s t r e a a s r e c e i v i n g a i n e and s i l l e f f l u e n t , t h e r e 
i s a n i n v e r s e r e l a t i o n s h i p b e t v e e n t h e c o n t e n t o f 
l e a d I n t h e o r g a n l s a s o f t h e f i r s t t r o p h i c l e v e l 
and d i s t a n c e d o v n s t r e a a f r o a t h e s o u r c e s o f 
c o n t a a l n a t l o n . We c a n c o n c l u d e f r o a t h e s e 
s t u d i e s t h a t b e c a u s e o f s t r e a a a n d g e o c h e a i c a l 
f a c t o r s in t h i s p a r t o f M i s s o u r i , u n d e r p r e s e n t 
v a t e r q u a l i t y c o n d i t i o n s , n o s i g n i f i c a n t p r o b l e a 
of d i s s o l v e d h e a v y a e t a l s b e l n q r e l e a s e d f r o a t h e 
l e a d a i n i n g I n d u s t r y 1 s a p p a r e n t . T h e r e i s , 
h c s s v a r , t h e p o s s i b i l i t y and I n s o a e c a s e s t h e 
e v i d e n c e t h a t l a r q e a a o u n t s of l e a d a n d z i n c c a n 
be r e l e a s e d i n p a r t i c u l a t e f o r a , and t h i s i s 
t r a p p e d and a s s i a i l a t e d by l o c a l a e a b e r s o f t h e 
b i o l o g i c a l c o a a u n l t y , p a r t i c u l a r l y t h o s e I n t h e 
l o v e r t r o p h i c l e v e l s . F u r t h e r s t u d i e s a r e i n 
n r o g r e s s t o d e t e r a i n e t h e e x t e n t o f t r a n s f e r r i n g 
h e a v y a e t a l s t o h l q h e r t r o p h i c l e v e l s , b u t 
w h e t h e r by c o n s u a p t i o n o f c o n t a a i n a t e d a l q a e a n d 
r e s u l t a n t f o o d c h a i n d i s s e m i n a t i o n , o r by 
d i s l o d g e a e n t o f t h e c o n t a a i n a t e d a l g a e and 
p a s s i v e d i s p e r s i o n d u r l n q s t o r a t u r b u l e n c e , o r b y 
s e d i a e n t t r a n s p o r t , t h e a g u a t i c e n v i r o n a e n t of 
t h e Rev Lead B e l t i s a a a j o r v e h i c l e f o r p r e s e n t 
and p o t e n t i a l d e s s e a l n a t . l o n of h e a v y a e t a l s f r o a 
t h e a l n e s a n d Bills. 

181 
The l a p a c t o f Lead Nine and R i l l E f f l u e n t on 
A o u a t l c L i f e 

G a l e , N . L . ; H a r d l e , H . G . ; W h i t f i e l d , J . ; 
M a r c e l l u s , P . 

P r e s e n t e d a t t h e E n v l r o n a e n t a l S e s s i o n o f t h e 

U n i v e r s i t y of M i n n e s o t a M i n i n g S y a p o s l u a , Ou lu t . h , 
M i n n e s o t a ; 1 9 7 1 , J a n u a r y 17 

LEAD; MIRES; MILLS; SHELTERS; AQUATIC BIOLOGY; ' 
ALGAE; ALGAL BLOOMS; ZIHCj NUTRIENTS; HEAVY METALS 

1B2 
P h o t o s y n t h e t i c O r g a n i s a s and t h e N u t r i t i o n a l 
l a p a c t o f Mine and M i l l E f f l u e n t s In t h e New Load 
B e l t of S o u t h e a s t e r n M i s s o u r i 

G a l e , W.L . ; Wixson , B . G . ; H u r d l e , H . G . ; J e n n n t t , 
C . J . ; D e p t . of c i v i l E n g i n e e r i n g , B n v i r o n a e n t a l 
R e s e a r c h C e n t e r 

NSF- (RABN) New Lead B e l t P r o j e c t , U n i v e r s i t y o f 
M l s s o u r l - R o l l a , 2 8 p . 

PHOTOSYNTHESIS; PLABTS; ALGAE; NUTRIENTS; NINES; 
RILLS; EFFLUENTS; L"AD; ZINC; HEAVY HETALS; 
COPPER; ALGAL BL00BS 

183 
A l g a l G r o v t h P r o b l e a s a n d T r a c e M e t a l s 
D l s s e a i n a t l o n In Water R e s o u r c e S t u d i e s i n t h e 
Nev Lead B e l t of S . 8. M i s s o u r i 

G a l e , N . L . ; Wixson , B . G . ; H a r d l e , M.G. : J e n n e t t , 
C . J . ; D e p t . o f C i v i l E n g i n e e r i n g , E n v i r o n a e n t a l 
R e s e a r c h C e n t e r 

NSF-(RANN) Nev Lead B e l t p r o j e c t . U n i v e r s i t y o f 
B l s s o u r i - R o l l a , 3 6 p . 

ALGAB; ALGAL BL00HS; NUTRIENTS; TRACE NETALS; 
EOTROPHICATION; SMELTERS; LEAD; ZINC; CADHIOH; 
COPPER 

189 
D i s t r i b u t i o n o f D i s s o l v e d M e r c u r y i n t h e I r i s h Sea 

G a r d n e r , D . ; R i l e y , J . P . ; Dep . o c e a n o g r . , O n i v . 
L i v e r p o o l , L i v e r p o o l , E n g l a n d 

N a t u r e (London) (BATUAS) 291 ( 5 3 9 1 ) , 5 2 6 - 5 2 7 ; 1973 

BERCORT: SALT WATER; DISTRIBOTIOB; SEW AGP; SLODGE 

T h i s s t u d y o f t h e d i s t r i b u t i o n p a t t e r n o f 
d i s s o l v e d Rg i n t h e I r i s h S a a s h o v s t h a t 
s i g n i f i c a n t p o l l u t i o n o c c u r s i n t h e e a s t e r n 
c o a s t a l s t r i p . T h e r e a r e t w o a r e a s o f f s h o r e i n 
v h i c h t h e d i s s o l v e d Bg c o n c e n t r a t i o n e x c e e d s 200 
ng 1 . - 1 ; o n e of t h e s e i s a n a r e a u s e d f o r t h o 
d u a p l n g of s e v a q e s l u d g e f r o a M a n c h e s t e r . D r i e d 
s l u d g e s a r e knovn t o c o n t a i n u p t o 150 ppa o f Hg 
a n d , i n f a c t , c o n c e n t r a t i o n s o f p a r t i c u l a t e Rg o f 
u p t o a p p r o x i a a t e l y 9 0 0 ng 1 . - 1 v e r a o b s e r v e d i n 
t h e a r e a . The a u t h o r s s u g g e s t t h a t t h e o b s e r v e d 
h i g h c o n c e n t r a t i o n s o f d i s s o l v e d Bg f o u n d a t t h i s 
s t a t i o n v e r e l i b e r a t e d d u r i n g b a c t e r i a l 
d e c o a p o s i t i o n of t h e s l u d g e . The d i s s o l v e d Rg 
c o n t e n t i s a l s o r e l a t i v e l y h i g h (up t o «B3 nq 
1 . - 1 ) i n a n e l o n g a t e d p a t c h t o t h e v e s t o f t h e 
R l b b l e E s t u a r y . The v e r y l o v l e v e l s o f d i s s o l v e d 
a e r e u r y t o t h e a o r t h i n d i c a t e s t h a t t h e Rg d o e s 
n o t o r i g i n a t e f r o a t h e e f f l u e n t s f r o a t h e 
c h l o r i n e - a l k a l i p l a n t on t h e R i v e r B y r e . T h e s e 
t v o a r e a s l i e v i t h i n t h a t p a r t o f t h o I r i s h Sea 
y l e l d l n q f i s h v h l c h h a v a a n a v e r a q e Rg c o n t e n t 
( 0 . 5 3 ppa d r y v e i g h t ) n o r e t h a n d o u b l e t h o s e f r o a 
t h e r e s t o f t h i s s e a ( a v e r a g e 0 . 2 1 p p a ) . 
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1fl5 
C o p p e r Tnf lnced L e s i o n s i n E s t u a r l r o T e l e o s t s 

G a r i l n s r , G . P . ; L a R o c b e , G . ; R a t i . M a r . H a t e r 
O u a l . L a b . , U . S . E n v i r o n . P r o t . A g e n c y , W e s t 
K i n g s t o n , R . T . 

J . F i s h . R e s . B o a r d C a n . ( JFRBAK), 3 0 ( 3 ) , 
3 6 3 - 3 6 8 ; 1 9 1 1 

COPPER; POISONING; F I S H ; H0HHICH0G; S I L V I S I O E ; 
MECHASORECBPTORS; TOXICITY; ZYGOTES; ESTUARIES 

TAXONOMY: FUNDULUS HETEROCLITOS; HERIDIA HENIDIA 

C e l l u l a r c h a n q e s a t t r i b u t a b l e t o c o p p e r v e r e 
o b s e r v e d i n t h e a e c h a n o r e c e p t o r s o f t h e l a t e r a l 
l i n e c a n a l s I n t h e h e a d o f a d u l t a u a a i c h o g 
( P u n d u l u s h e t e r o c l l t u s l a n d A t l a n t i c s l l v e r s l d e 
( M e n i d i a a e n l d i a ) , a n d t h e c a n a l e p l t h e l l u a v a s 

a l t e r a d i n v . h e t e r o c l l t u s . I n b o t h s p e c i e s , 
l e s i o n s v e r e o b s e r v e d I n t h e o l f a c t o r y o r g a n s , 
v h i c h i n c l u d e d t h e c h e i o r e c e p t i v e s i t e s . T h e s e 
e v i d e n c e s o f Cu p o i s o n i n g v e r e o b s e r v e d a t 0 . 5 , 
1 . 0 , a n d 5 a g / 1 . r o n c e n t r a t l o n s o f c u . r e n a l 
c h a n g e s w e r e s e e n i n F. h e t e r o c l i t u s e x p o s e d t o 
1 . 0 a n d « a g / 1 . , a n d h i g h c u c o n c e n t r a t i o n s 
a d a i n i s t o r e d l . p , t o F . h e t e r o c l i t u s i n d u c e d 
l i v e r d a a n q e . F r y o f F . h e t e r o c l i t u s v e r e a o r e 
s e n s i t i v e t o c u t h a n t h e a d u l t s o r t h e i r z y g o t e s , 
a n d l e s l o n H v e r a n o t e v i d e n t i n d e v e l o p i n g 
s e n s o r y a r e a s o f t h e l a t e r a l l i n e o r t h e 
o l f a c t o r y s y s t e a s i n t h e s e i a a a t u r e f o n t s . 

186 
B i o l o g i c a l F f f e c t s o f c o o l i n g T o v e r B l o v d o v n 

G a r t o n , R . B . ; R a t i . E n v i r o n . Res . C e n t . , 
' • o r v a l l l s , o r e g . 

AICHE S y a p . S e r . (ACSSCQ1 , 6 9 ( 1 2 9 ) , 2 8 0 - 9 2 ; 1973 

*TNC; BLOVnOWWj TOXICITY; CHSOMATE; TROUT; ALGAE; 
POWER PLANTS; COOLIHG TOWERS 

TAXOmHY; SFLFRASTROH CAPRICORHUTUA 

Both t h e z i n c p h o s p h a t a and s o d l u a c h r o a a t o 
c o a p o n e n t s o f a s y n t h e t i c b l o v d n v n a l x t u r e 
d u p l i c a t i n g t h e b l o v d o v n d i s c h a r g e f r o a a 
p roposed p o v e r coapany c o o l i n g t o v e r v e r e t o x i c 
t o l u v e n l l e s t t a l h a a d t r o u t and t o t h e g r e e n 
a l g a e , SELFHASTRUR CAPRXCORRUTOH . The b l o v d o v n 
m i x t u r e v a s n o t t o x i c when t h e z i n c a n d r r 0 » 
c o a p o n e n t s v e r e r e a o v e l . 

187 
flercury CH* and PCB i n H a r b o r S e a l s 
P h o c a - v l t u l i n a f r o a t h e Bay o f Fundy a n d G u l f o f 
R a i n e 

c a s x l n , D . F . ; F r a n k , * . ; H o l d r l n o t , H . ; I s h i d a , 
« . ; W a l t o n , C . J . ; S a i t h , R. 

J . F i s h Res . B o a r d C a n . . 3 0 ( 3 ) . 0 7 1 . 0 7 5 ; 1973 

DIELDRIR; FAT; L IVER; DOT; PCB; SEALS; PORPOISES 

TAX0R3RT* PROC A V I T L I X A ; PROCTER A PHOCOTNA 

Samples o f b l u b b e r , l o n g l s s l a u s a u a c l a , l l v a r , 
and c a r a h r u a f r o a 12 h a r b o u r s e a I s (Phoea 
v l t u l l n t ) v e r » a n a l y s e d t o r m>T, d i a l d r i n , PCBm, 
and t o t a l a n r c a t y c o n t e n t . Tha r a s a l t s v a r a 

c o m p a r e d v i t h t h o s e o b t a i n e d p r e v i o u s l y f o r 
h a r b o u r p o r p o i s e s ( P h o c o e n a p h o c o s n a ) . 0DT a n d 
PCB l e v e l s a p p o a r t o b o o f t h e s a n e a a g n i t u d e i n 
t h e f a t o f s e a l s t r o a b o t h s o u t h e r n Rev B r u n s w i c k 
a n d s o u t h e r n n a l n e , b e i n g l o w e s t I n a l a c t a t l n g 
f e i a l e . V i r t u a l l y n o o . p ' - O D T and r e l a t i v e l y 
l i t t l e d i a l d r i n v o r e f o u n d i n s e a l f a t , i n 
c o n t r a s t t o p o r p o i s e s , v h l c h c o n t a i n e d 
s i g n i f i c a n t a a o u n t s o f b o t h i n t h e d e p o t f a t . 
H e r c u r y l e v e l s v e r e g e n e r a l l y s l a l l a r t o t h o s e 
f o u n d f o r p o r p o i s e s , b u t t o t a l l i v e r Hg w a s 
c o n s i d e r a b l y g r e a t e r i n a d u l t s f r a t h e New 
B r u n s w i c k I s l a n d s t h a n i n t h o s e f r o a t h e s o u t h e r n 
M a i n e l e d g e s . 

1 8 8 

T h e C y c l i n g of M e r c u r y T h r o u g h t h e E n v i r o n a e n t 

G a v l s , J . ; F o r g u s o n , J . F . 

W a t e r R e s . , 6 ( 9 ) , 9 8 9 - 1 0 0 8 ; 1972 

CYCLING; MERCURY 

1 8 9 
G r o u n d - W a t e r C o n t a a l n a t i o n . An E x p l a n a t i o n o f 
i t s c a u s e s a n d E f f e c t s 

G e r a g h t y e M i l l e r 

A S p e c i a l R e p o r t by G e r a g h t y and M i l l e r , I n c . 
c o n s u l t i n g Ground w a t e r G e o l o g i s t s , P o r t 
W a s h i n g t o n , RY; 1 9 7 2 , May 

GROUND WATER; CORTAHZRATIOR; CESSPOOLS; SEPTIC 
TANKS; STORM SEWEBS; WATER SUPPLIES 

G r o u n d w a t e r q u a l i t y has o n l y r e c e n t l y bean s a a n 
t o h a v s d e t e r i o r a t e d a s a r e s u l t o t aany y e a r s o f 
d u a p i n g l i q u i d w a s t e s i n t o t h a g r o u n d . 
E v e n t u a l l y t h i s p o l l u t i o n w i l l e n t e r BMI'S w a t e r 
s u p p l i e s . Coaacn s o u r c e s o f g r o u n d w a t e r p o l l u t i o n 
a r e : c e s s p o o l s a n d s e p t i c t a n k s ; l e a k y s a n i t a r y 
and s t o r a s a v e r s . Tha e x p e n s e and t e c h n i c a l 
p r ob l a t i t I n v o l v e d i n r e c l a i m i n g a c o n t a a i n a t a d 
a q u i f e r a r a t a r q r f c a t e r t h a n f o r s u r f a c e w a t a r s . 
I n o r g a n i c c h e a i c a l s a r a r e l a t i v e l y 
i n d e s t r u c t i b l e , a r e p e r s i s t a n t , and a r a d i f f i c u l t 
t o r a i o v a f r o a w a t e r . USPHS has s a t a l n l a a a 
s t a n d a r d s f o r c o n c e n t r a t i o n s o f s u b a t a n c a s 
a c c e p t a b l e i n d r i n k i n g w a t e r . P e r m e a b i l i t y o f 
g e o l o g i c f o r a a t l o n s depends o n t h e r o c k a n d t h a 
n a t u r e o f t h e b e d d i n g and f r a c t u r i n g . G a o l o g l c 
u n i t s a r a o f t a n u n d e r l a i n by a a e r i e s o f l a y e r s 
o f r o c k s aach w i t h i t s o v n h y d r a u l i c 
c h a r a c t e r i s t i c s , w a s t e f l u i d a o v a a a n t , b o t h r a t e 
and d i r e c t i o n , a r a i n f l a a n e a d by t h a 
c o n f i g u r a t i o n and s l o p e o f t h a v a t a r t a h l a . The 
g r e a t v r t h a s l o p e , t h a a o r a r a p i d t h a s p r a a d o f 
c o n t a a l n a n t s . w o r a a l g r o u n d v a t a r a o v v a s n t I s t o 
r i v e r o r s t r o a a , n a v a r t h a r a v e r s * . R o v a v a r , whan 
p u e p i n g o f t h a a q u i f e r o c c u r s nea r a s t r a t a , 
g r o u n d w c t o r l e v a l s a r a l o v a r t d and t h a h y d r a a l l c 
g r a d i e n t c a y be r o v a r s a d . S a l l n a a g a l f a r s aay 
c o n t a a l n a t a t r a s h v a t e r a q u i f e r s i f t h e t w o zonms 
a r e conn a c t e d by abo i tdoned o r i a p r o p a r l y s a a l a d 
w a l l a . T h a c a i s now no P a d a r a l l a v p r o h l b l t i a g 
d u a p i n g o f d a n g a c o u s w imtem o n t h a l a n d , a n d 
t h o u g h a o s t a t a t a s d o hava s u c h l a v s , a n f o r c o a a n t 
I s l a x . 
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100 
Water A t l a s o f t h e O n t t e d S t a t e s 

o e r a g h t y , j . J . s M i l l e r , t».w. j Tan de r l e a d e n , r . i 
T r o i s e , v . L . 

v a t e r T n f o r a a t l o n c e n t e r , m o . , w a t e r Research 
flldg., Manhasse t I s l e , P o r t W a s h i n g t o n , NT 11050 
I n c . , w a t e r Rosoa rch R l d g . , nanhaaae t T a l e , P o t t 
W a s h l n q t o n , Nv 11050 W . T . TSBNI 0 - 9 1 2 1 9 A - 0 J - X ; 
1973 

W*TE»: ATLAS; GEOGRAPHY; M P S J LAKES; RIVERS 

1«1 
T o x i c E f f e c t s o f a e c c a r y on t h e A c t i v a t e d s l u d g e 
p r o c e s s 

Ghosh, H . H , ; Z u g q » r , P . P . ; Oep. C i v . E n g . , U n i v . 
M a i n e , O rono , " a i r e 

J . H a t e r V o l l o t . C o n t r . Ped . (JUPPA5), «5 (3 ) 
• 2 « - J 3 ; 1V»3 

NERCURY; ACTIVTATED SLflDOE PR0CC3S; « T B N 
TPBATiESTJ SLUDGE; MICROORGANISMS; INMIB IT ION 

A p r e l i m i n a r y a t u l y v a s c o n d u c t e d t o d e t e r m i n e 
t h e e f f e c t o f m e r c u r y d o s e d a s HgC12 o n a 
h a t c h - f a d n y a t e a o f a l c r o o r g a n l a a s a l a i l a r t o 
t h a t f o u n d I n t h e a c t i v a t e d a l a d g a p r o c e s s . T h e 
r e s u l t s o f t h i s i n v e s t i g a t i o n i n d i c a t e t h a t 
a e r c u r r a t c o n c e n t r a t i o n s l e a s t h a n 2 . 5 a g / 1 a s 
Hq2 » h a s l i t t l e e f f e c t on t h e a c t i v i t y o f » 
a i x e d a e r o b i c M o a a a a . Movavac , a t a dosage o f 
5 . 0 a g / 1 o r h i g h e r , a e r o b i c b i o l o g i c a l pcoceaaea 
a r e d e f l n i t e l v i n h i b i t e d . The i n h i b i t o r y a f f e c t 
o f a e r c a r y i s t e m p o r a r y . I » i s p o s s i b l e f o r a n 
a e r o b i c b i o l o g i c a l p r o c e s s t o a c c l l a a t a t o a 
m o d e r a t e l y h i g h dosage o f a e r c a r y . T h e t i a e 
r e q u i r e d f o r a c c l l a a t l o n i n c r e a s e s v l t h t h e 
doaaqe o f a a r c a r y a p p l i e d t o t h a a y a t a a . a t a 
d o u q e o f 5 . 0 a g / 1 , a a a x l e u a COD r e a o v a l o f B * 
p e r c e n t v a n a c c o m p l l i t h e d w i t h i n 5 h o u r s , a n d t h a t 
a t a d o l i n g * o f 1 0 . 0 a g / 1 v a a 82 p e r c e n t , 
a c c o a p l i s h e A i n 9 h o a r s . The aax imua COD r e a o v a l 
i n t h e c o n t r o l vaa 4.1 p e r c e n t , o c c u r r i n g w i t h i n 1 
H o u r s . 

192 
P h a r a t c o d y n a a l c a o f P v t h y l n e r c a r y i n t h e P a i n b o v 
T r o u t ( S a l a o q a l r d n e r t i . T l a a a e U p t a k e , 
D i s t r i b u t i o n , and e x c r e t i o n 

r - t b l t n , P . J . t l O a s a r o , E . J . j Dap . B i o c h a a . , S t a t e 
U n i v . New Y o r k , a a f f a l o , VT 

T o x i c o l . A p p l . P h a r m a c o l . (TXAPA9) , 3 h | 1 | , 8 1 - 9 1 j 

fEPCORYt » l?TMTIO«J PATNBOW TtOOTj 
DINETMUMEtCCNTj : P ISH; fcllHTWATIOW: 
PPARHACOnYNAHYCS; NETHYIHRMCOBT; UPTAKE; 
DISTRIBUTION: **C»ETTOW| BTOACCO MULATTO* 

-AWMOMTJ SALMO OAT»D««:NI 

The t l a s a e d i s t r i b u t i o n , r a t e o f a p t a k a a n d 
c o n c e n t r a t i o n o f J O f t f f q * l a b e l e d a e t k y l a e r c w r y was 
i n v e s t i g a t e d i n 20 d i f f e r e n t t l a a a a a o r g a n s o v e r 
a p e r i o d o f 100 d a y s f o l l o w i n g a s i a q l e 
i n t r a q t a t r l c d o s e o f 0 . 5 a g H g / k g body w e i g h t , 
" e r c a r y c o n t e n t was a n a l y z e d by gaaaa 
s c i n t i l l a t i o n s p e c t r o m e t r y . A f t e r 1 h r , a e r c a r y 
c o n c e n t r a t i o n f a c t o r s > 0 . 1 w e r e d e t e c t e d l a t h e 

b l o o d , h e a r t , l i v e r , ftpleen and k i d n e y (a 
c o n c e n t r a t i o n f a c t o r (CP) o t 1 .0 e q u a l s a e r c u r y 
c o n c e n t r a t i o n i n d o n e ) . H i g h e s t m e r c u r y 
c o n c e n t r a t i o n s ( c r V . O ) were o b s e r v e d i n t h o 
b l o o d ( a t 7 days ) and s p l e e n ( a r t l a days ) . A f t e r 
100 d a y s , t h a c r o f t h e b l o o d was > 2 . 0 and t h o CP 
v a l u e s o f t h e s p l e e n , k i d n e y and l i v e r were > 1 . 0 . 
P a x l e u a CP v a l a e a were r e a c h e d i n t h e s k e l e t a l 
• a n c l e , b r a i n and l e n s a f t e r 30 , 56 and >90 d a y s , 
r e s p e c t i v e l y . Max iaua v a l u e s were r e a c h e d i n 
• o a t o t h e r t l a s u o s / o r g a n s a t a p p r o x l a a t e l y 7 
d a y s , s k e l e t a l a u c c l e a p p e a l e d t o f u n c t i o n a s a 
r e a e r r / i r f o r a e t h y l a e r c o r y and a c c u m u l a t e d 5 0 * 
o f t h e d o s e f r o a 3a t o 100 d a y s p a s t 
a d m i n i s t r a t i o n . M e t h y l a e r c u r y a c c u a u l a t l o n i n 
t h a b r a i n vas H a l t e d t o 0 . 1 V o f t h e d o s e . The 
r a t e o f a a r c a r y e x c r e t i o n a p p e a r e l t o bo b i p h a s l c 
a s a r e s u l t o f a s l o w e l l a l n a t l o n f r o a t h e 
s k e l e t a l a n s c l o r e l a t i v e t o t h e o t h e r 
t l a s u e a / o r q a n s . E m p l o y i n g b o t h and t h e a l o v and 
f a a t r a t e , t h e h a l f - r e t e n t i o n t i a e f o r a e t h y l 
a e r e n r y I n r a i n b o w t r o u t was e o t i a a t e d t o bo >200 
d a y s . 

193 
P r e v a l e n c e o f Ruuan d e n t a l r a t i o s a n d w a t e r - B o r n e 
T r a c e Rata l a 

C l a s s , v . l . i R o t h a a n , K . J . ; e a p l n i l , P . : V e i n s , 
H . t S a l t h , R . J . i P o r s y t h D e n t . C a n t . , B o s t o n , Haaa 

A r c h , o r a l B i o l . (AOBIARI , 18 (9 ) 10099 -1010®; 1973 

MAGNESIUM; DENTAL CARIES: MOLYBDENUM; VANADTUM; 
PLOPOIOE; COPPER: MANGANESE: CALCinM 

e a r t e d d i f f e r e n c e s i n t h e p r e v a l e n c e o t d e n t a l 
c a r l e a h a v e bean o b a a r v e d i n t v o i s o l a t e d 
v i l l a g e s I n C o l o a b l a , S o u t h A a e r l c a . These 
d l f f e c e n c e a a p p r o x i m a t e t h o s e o b a a r v e d b a t v e e n 
a r e a s o f a l n l a a l and o p t i a a l f l u o r i d e I n g a s t i o n , 
a l t h o u g h each v i l l a g e has l e a s t h i n 0 . 1 ppo 
f l o o r l i t e I n t h a d r i n k i n g w a t e r , n i e t a r y 
h l a t o r U a r e v e a l r e a a r k e d l y s l a l l a r d i e t a r y 
p r a c t i c e s , S a a p l e a o f d r i n k i n g v a t e r were 
c o l l e c t e d f r o a t h e s e v i l l a g e s , and a n a l y z e d by 
e a l s x l o n a p e c t r o s c o p y f o r t h e c n a c a n t r a t f o n s o f 
21 t r a c e e l e m e n t s . I n t h e c a s e oS 13 e l n n a n t a , 
c o n c e n t r a t i o n s w e r e a t o r b e l o w t h e t h r e s h o l d o f 
d e t e c t i o n o r showed a l n l a a l v a r i a b i l i t y . 
C o n c e n t r a t i o n s o f c a l c i n e , a a g n a s i u a , a o l y b d e n o a 
and v a n a d l m i w a r e h i g h e r i n t h * w i t e r s a a p l e n 
f r o a t h e v i l l a g e w i t h t h e l o w c a r l e a p r e v a l e n c e , 
w h i l e c o n c e n t r a t i o n s o f c o p p e r . I r o n and 
aanganeae we re h i g h e r I n t h e samp les f r o a t h e 
v i l l a q a w i t h t h * h i g h e r p r e v a l e n c e . These 
d i f f e r e n c e s w e r e h i g h l y s i g n i f i c a n t . The c a r l e s 
p r e v a l e n c e I n t h e h i g h c a r i e s v i l l a g e v a s t y p i c a l 
o f t h a c o u n t r y a s a w h o l e . 

19* 
S o l a t l o a o f Waste w a t e r P r o b l e a a i n M e t a l C a t t i n g 
work 

Ooehgvn, H . C . ; C o l o g n e , C e t a a n y 

w e c t a t a t t B e t r . (NA0BA9), 106(5) 3 2 1 - 8 ; 1973 

REVIEW; MBTAL3; LUBRICATION; WASTEWATER; O I L 
EMOLSIOW; SEWAGE 
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105 
Mercury 

G o l d v a t e r , I , . J . ; C l a r k s o n , T.W. 

P a r t o f t e e , n . H . K . , l l e t a l l l c C o r t a s l n a n t s and 
Hunan H e a l t h , Acadoa ic P r e s s , New T o r k , C h a p t e r 2 
(p . 1 7 - 5 5 ) , 2H1p. ; 1912 

MERCURY; CIRRABAR; CIRCULATION; IITH0SPHERE; 
HYDROSPHERE; ATMOSPHERE; WATER; BIOSPHERE; SOILS; 
PESTICIDES; MERCURIC CHLORIDE; HERCOROOS 
CHLORIDE; PISH; SHELLFISH; FUNGICIDES; 
ALKYLHERCORY; APYLHERCURY; ALKOXYALKTLHEOCORT; 
PHENYLRERCURY; HETHYLHERrnHY; SLIHICIDES; TORA; 
SWORDPISH; FOOD CHAIRS; FEATHERS; BIRDS; 
HBTHYLATTON; BRATR; TOXICITY; ERZIHES; BLOOD 
BRAIN BARRIER; KIDNEYS; EXCRETION; FECES; 
INHALATION; PNEUMONITIS; ACOTE; CHRONIC; 
SYMPTOHS; CORGPRTTAL DEFECTS; CEREBRAL PALSY; 
HETMAL RETARDATION; POISONING; DOSE-RESPONSF 
RELATIORSH1P; FOOD; BLOOD; BIOLOGICAL HALF-LIFE; 
HICE; OATS; SEALS; MONKEYS; POOLTRY; CRAB; PIKE; 
FLOUNDER; EELS; DRINKING WATER; BLOOD LEVELS; 
BLOOD PLASMA; OCCUPATIONAL EXPOSURES; ANIMALS 

Mercury i s one o f t h e l e a s t abandanc t e l e a e n t s , 
nase l y aboat 2 .7E -6 p e r c e n t i n t h e e a r t h ' s c r a s t . 
The o n l y c o n a e r c l a l o re i s t h e s o l f i d e , 
c i n n a b a r . U s u a l l y t h e c o n c e n t r a t i o n I n n a t u r a l 
v a t e r s i s l e s s than 0 . 1 a l c r o g r a a s pe r l i t e r b u t 
o c c a s i o n a l l y v a l u e s up t o s e v e r a l a l c r o g r a a s p e r 
l i t e r and i n f r e q u e n t l y h i g h e r v a l u e s . I n t h e 
l i t h o s p h e r e t h e r a n q e I s 3 p a r t s p e r b i l l i o n t o 
1) p a r t s pe r Billion. I n t h e a t a o s p h e r e n o r a a l 
v a l u e s a r e 1 t o 10 nanograas pe r c u b i c a e t e r . 
The re i s soae c i r c u l a t i o n o f n a t u r a l a e r c u r y , 
v i t h i t n v a p o r a t i n g i n t o t h e a t a o s p h e r e , b e i n g 
vashed o u t v i t h r a i n and f l o v i n g i n t o t h e ocean , 
e t c . nan h a s a f f e c t e d t h i s n a t u r a l c i r c u l a t i o n . 
I n soap vays and p l a c e s s e r i o u s l y . Mercu ry 
coapounds have been used as s l i a l c i d e s i n p u l p 
and paper p l a n t s , o r g a n i c a e r c u r y ooapounds have 
been used as f u n q l c l d e s on seed g r a i n and l a r q e 
q u a n t i t i e s o f a e r c a r y and i t s coapounds have been 
l o s t and d i s c h a r g o d t o s t r e a a s . Soae a e r c u r y ahs 
e v a p o r a t e d and ao re has been e a i t t e d i n t o t h e 
a taosphe re as a r e s u l t o f b u r n i n g c o a l . W i t h i n 
t h e l i s t 5 y e a r s , i t has been f o u n d t h a t soae o f 
t h i s a e r c u r y i s a e t h y l a t e d , i s c o n c e n t r a t e d i n 
l i t t l e f i s h , and even a o r e s o i n l a r g e p r e d a t o r 
f i s h and i n f i s h — e a t i n g b i r d s , t o t h o p o i n t t h a t 
t h e r e i s a h a z a r d t o a a n , v h i c h has r e s u l t e d i n 
s e e i o u s p a t h o l o g i c a l e f f e c t s i n H l n a a a t a , J a p a n . 
A l a o s t t i l l t h e a e t h y l a e r c u r y i s absorbed i n b o t h 
f i s h and aan and has a l o n g b i o l o g i c a l h a l f l i f e 
I n b o t h , so t h a t v l t h a s a a l l s t e a d y i n t a k e , t h e 
l e v e l b u i l d s u p . Graohs o f b u i l d up and 
e x c r e t i o n a r e g i v e n . Seve re cases o f o r g a n i c 
a e r c u r y p o i s o n i n g have r e s u l t e d f r o a e a t i n g seed 
g r a i n t r e a t e d by a e r c u r y f u n g i c i d e s o r f r o a 
e a t i n ; pork f e d on such q r a l n . The p r e d o m i n a n t 
f e a t u r e i s permanent o r g a n i c i n j u r y t o t h e b r a i n 
r e s u l t i n g i n weakness, p a r a l y s i s , l o s s o f v i s i o n 
and d i s t u r b e d c e r e b r a l f u c n t l o n . Severe c a s e s 
becoae c o a a t o s e and end f a t a l l y . I n H i n i a a t a , 
Japan, t h e p r o b l e a s a r o s e f r o a e a t i n g a e r c u r y 
c o n t a a i n a t e d f i s h and s h e l l f s i h , a p p a r e n t l y o v e r 
s e v e r a l y e a r s . I n b o t h t h e above cases f e a a l e s 
v i t h o a t o b v i o u s s y a p t o a s gave b i r t h t o i n f a n t s 
v i t h c o n g e n i t a l d e f e c t s such as c e r e b r a l p a l s y , 
a e n t a l r e t a r d a t i o n , e t c . G o l d b e r g p o i n t s o u t 
t h a t v a r i o u s f a c t o r s have c o m p l i c a t e d 
dose - response r e l a t i o n s h i p and t h a t a i n i a a l 
response has o f t e n been f o u n d v i t h e x p o s u r e s 
g r e a t l y i n e x c e s s o f t h e a c c e p t e d t h r e s h o l d 
v a l u e . Re p o i n t s o u t t h a t t h e n a t u r e o f t h e 
coapound has a c o n s i d e r a b l e e f f e c t o n the 
a b s o r p t i o n a e t a b o l i s a , e x c r e t i o n , and a b i l i t y t o 
pass b a r r i e r s v i t h i n t h e body . He s a y s p l a s a a 
c o n c e n t r a t i o n s o f a e r c a r y a r e ao re s i g n i f i c a n t 
t h a n v h o l e M o o d v a l u e s . 

196 
E f f e c t o f coppe r on H e a a t o l o g l c a l i n d i c e s and 
o x i d a s e A c t i v i t y o f Serua c e r u l o p l a s a l n i n c a r p 

Govorova , R .F . 

Re f . Zh. B i o l , 18, U3-«5 ; 1971 

COPPER; HEMATOLOGY; CARP; TOXICITY; OXIDASE 
ACTIVITY; SERUM CEROLOPLASHIR; MILK 

The e f f e c t o f d i f f e r e n t a a o u n t s o f Cu o b t a i n e d 
f r o a d r v a i l k on h e a a t o l o g l c a l i n d i c e s and t h e 
o x i d a s e a c t i v i t y o f t h e s e r u a c e r u l o l p l a s a l n were 
s t u d i e d i n c a r p y e a r l i n g s . The r e s u l t s c o n f l r a e d 
c o n c l u s i o n s o b t a i n e d f r o a v o r k on a a a a a l s and 
sugges ted t h e d e s i r a b l e and t o x i c n o r a s o f Cn foe 
c a r p . The c e r u l o p l a s a i n o x i d a s e a c t i v i t y vas 
p r o p o r t i o n a l t o t h e aaoun t o f Cu i n t h e f o o d . 

197 
G r o v t h Rates o f S e d i a e n t - L l v i n g M a r i n e P r o t o z o a n 
as a T o x i c i t y I n d i c a t o r f o r Heavy H e t a l s 

G r a y , J . S . ; V e n t i l l a , R . J . ; We l l coae Mar ine 
L a b o r a t o r y , O n l v e r s l t y o f L e e d s , R o b i n Rood ' s 
Bay, Y o r k s h i r e , Eng land 

A a b l o , 2 ( B ) , 118 -121 ; 1973 

GROWTH; TOXICITY; LEAD; Z IRC; MERCURY; 
TEMPERATURE SALINITY; PISH; SHELLFISH; EPFlOEtfTS; 
LC 5 0 ) ; HARIRE ORGANISMS 

The c l a s s i c a l ae thod f o r a e a s u r i n g t h e t o x i c i t y 
o f a c h e a i c a l t o a a a r l n e o r g a n i s e i s by t h e LC50 
t e s t , i n t h i s t e s t t h e c o n c e n t r a t i o n v h l c h k i l l s 
50 p e r c e n t o f t h e t e s t o r g a n I s a s I n US o r 96 
h o u r s I s d e t e r a l n e d and I s f r e q u e n t l y used t o s a t 
uppe r l l a l t s f o r c o n c e n t r a t i o n s i n e f f l u e n t 
d i s c h a r q e . The t e s t can be c r i t i c i z e d on a 
nuaber o f p o i n t s , a) t h e d u r a t i o n o f t h e t e s t i s 
t o o s h o r t , vhen e f f l u e n t d i s c h a r q e v i l l be 
c o n t i n u o u s , b) s h o u l d the o r g a n i s a s u r v i v e t h e 
t e s t , i t aay n o t g r o v and r e p r o d u c e a t t b e t e s t e d 
c o n c e n t r a t i o n and i n n a t u r e t h e o r g a n i s a aay 
a v o i d t h a t c o n c e n t r a t i o n o f c h e a l c a l ( I m p o r t a n t 
t o a l g r a t o r y f i s h and s h e l l f i s h l , c ) on t h e 
a s s u a p t l o n t h a t t o x i c i t y i n c r e a s e s v i t h 
t e a p e r a t u r e , s u a a e r t e a p e r a t u r e s a r e used i n t h e 
t e s t , vhe reas s t r e s s c o n d i t i o n s aay be g r e a t e r a t 
l o v e r t e m p e r a t u r e s , d) t h e o r g a n i s e s used a r e 
f r e g u e n t l y a t h i g h t r o p h i c l e v e l s and a r e a d u l t s , 
v h e r e a s l o v e r t r o p h i c l e v e l s and l a r v a e a r e known 
t o b e aore s u s c e p t i b l e , e) c h e a l c a l s a r e t e s t e d 
s i n g l y , vhe reas i n n a t u r e a i x t u r e s o f c h e a i c a l s 
o c c u r . I n an a t t e a p t t o a l l a y such c r i t i c i s m s we 
have used an o r g a n i s a o f l o v t r o p h i c l e v e l , a 
b a c t e c i v o r o u s c i l l a t e , and have aeasured changes 
I n g r o v t h r a t e r a t h e r t h a n a o r t a l l t y as c r i t e r i a 
o f p o l l u t i o n . Us ing f a c t o r i a l d e s i g n s and 
response s u r f a c e a n a l y s i s , e x p e r l a e t n a l 
c o n d i t i o n s v e r e o p t i m i z e d v l t h r e s p e c t t o 
s a l i n l t y - t e a p e r a t r e c o a i n a t i o n s . w i t h n e a r 
o p t i a u a c o n d i t i o n s t h e e f f e c t s o f a e r c u r i c I o n s 
( H q c i 2 ) , l e a d i o n s (Pb(N03)2) and z i n c i o n s 
(ZnSOS) v e r e t e s t e d each a t t h r e e c o n c e n t r a t i o n s 
i n a 3(3) f a c t o r i a l d e s i q n . HqCl2 a t an added 
c o n c e n t r a t i o n o f 0 . 0 0 2 5 ppa reduced g r o w t h r a t e 
by 9.7 p e r c e n t , on m i x i n g t h e c h e m i c a l s , 
s i g n i f i c a n t s u p p l e a e n t a l s y n e r g i s t i c e f f e c t s v e r e 
f o u n d a t a l l t v o f a c t o r and t h r e e f a c t o r 
c o m b i n a t i o n s , n o d e l s o f t h e e f f e c t s and 
g r a p h i c a l r esponse s u r f a c e c o n t o u r s a r e g i v e n . 
S i n c e many c h e m i c a l s a r e l i k e l y t o I n t e r a c t 
( s u p p l e m e n t a l l y o r a n t a g o n i s t i c a l l y ) , t h e method 
used seems o f v i d e s p r e a d r e l e v a n c e t o t o x i c i t y 
t e s t i n g . 
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19fl 
I n s e c t i c i d e s , P o l y c h l o r i n a t . e d O l p h e n y l s , a n d 
M e r c u r y I n W i l d C o r a o r a n t s , p e l i c a n s , t h e i r E g g s , 
» o o d , a n d E n v i r o n m e n t 

c r e l c h o s , Yvonne A . ; G r e l c h u s , I k . ; E a e r l c k , R . J . ; 
ftp. S t n . , S o u t h Dako ta S t a t e D n i v . , B r o o k i n g s , 
Soo th D a k o t a 

n u l l . E n v i r o n , c o n t a a . T o x i c o l . , 9 ( 6 ) , 3 2 1 - 8 ; 1973 

* h p c o n c e n t r a t i o n o t o r g a n o c h l o r l n e i n s e c t i c i d e 
r e s i d u e s i n and a r o u n d l a k e P o i n s e t t , S o u t h 
n a k o t a , d e c r e a s e d I n t h e o r d e r f i s h l o g r e a t e r 
t h a n h o t t o a s e d l a e n t s i s g r e a t e r t h a n v a t e r . The 
l e v e l s o f p o l v c h l o r l n a t . e d b i p h e n y l s (PCB) v e r e 
o r o a t e r i n f i s h t h a n I n b o t t o a s e d l a e n t s a n d t h e 
PCB l e v e l s I n b o t h b o t t o a a o d i m a n t s a n d f i s h v e r e 
h i g h e r t h a n t h o s e o t I n s e c t i c i d e s . M e r c u r y 
r e s i d u e s v e r e n o t d e t e c t e d i n v a t e r , b o t t o a 
s e d l a e n t s , o r f i s h e x c e p t c a r p w h i c h a l s o had t h e 
h i g h e s t l e v e l s o f i n s e c t i c i d e s a n d PCS r e s i d u e s . 
T h e b o d i e s o f a d u l t c o r s o r a n t s a n d p e l i c a n s had 
250 and 2P0 t l a e s g r e a t e r l n s a c t l c l d s l e v e l s , 
r e s p e c t i v e l y , t h a n f i s h and SO a n d 30 t l a e s , 
r e s p e c t i v e l y , a o r e PCB. l e v e l s o f PCR a n d 
i n s e c t i c i d e s i n n e s t l i n g c o r a o r a n t s a p p a r e n t l y 
r e f l e c t e d t h e l e v e l s I n l o c a l f i s h a s b o t h t h e 
f i s h and young b i r d s had a o r e PCB r e s i d u e s t h a n 
i n s e c t i c i d e s w h e r e a s t h e o p p o s i t e vas t r u e w i t h 
t h e a d u l t s . T h e i n s e c t i c i d e and PCB l e v e l s i n 
c o r a o r a n t e g g s r e f l e c t e d body l a v o l s b u t i n 
p e l i c a n e g g s t h e y d i d n o t . 

199 
C o n c e n t r a t i o n o f T r a c e E l e m e n t s ( I o d i n e , 
F l u o r i n e , C o b a l t , C o p p e r , Z i n c , Mar.ganese, and 
Mo lybdenua) i n Tho E x t e r n a l E n v l r o n n e n t a n d Pood 
i n an E n d e a l c G o i t a r o g a n i c R e g i o n o f t h e 
Kaba-Xhachmas Zone o f A z e r b a i d z h a n 

s r e k a l o v a , T . V . ; w a u c h n o - I s s l e d . I n s t , v i r a s o l . 
R l k r o b l o l . O l q . l a . B u s a b e k o v a , Baku , OSSP 

A z e r b . Red . Z h . (AZHZAS), 5 0 ( 5 ) , 2 5 - 9 ; 1973 

TRACE ELERVRTS; PLflORIRE; MANGANESE; Z H C ; 
COPPER: ROLYBDERIIR; TODTRE; COBALT: HUMANS; 
HPALTH; GOITER 

GEOGRAPHICAL DESCRIPTIOR; A z e r b a i d z h a n , 
Kuba-Rhachaas Zone 

The c o n t e n t o t a l l t h e t r a c e e l a a e n t s e x a a l n o d 
i n w a t e r r e s o u r c e s o f t h e z o n e was r a t h e r l o w , 
v i t h f l u o r i n e g r e a t e r t h a n manganese g r e a t e r t h a n 
z i n c g r e a t e r t h a n c o p p e r g r e a t e r t h a n a o l y b d e n u a 
q r e a t a r t h a n i o d i n e g r e a t e r t h a n c o b a l t . Tho 
i n t a k e o f f l u o r i n e by h u a a n o was 1 / 3 - 1 / a o f 
t h e o p t i m u m c o n c e n t r a t i o n , t h a t o f i o d i n o 
a p p r o x i m a t e l y 1 / 2 , a n d c o b a l t l a s s t h a n i t o f t h e 
d a i l y r e g u l r e a e n t . Tha t r a c e e l e m e n t s v e r e 
o r e s e n t i n s o i l I n t h o f o l l o w i n g d e c r e a s i n g 
o r d e r : aanganese g r e a t e r t h a n c o p p e r g r e a t e r 
t h a n c o b a l t q r e a t e r t h a n z i n c g r e a t e r t h a n 
ao l ybdenum a r e a t e r t h a n i o d i n e . Tha c o n t e n t o f 
t h e t r a c e a l e a a n t s v a s a l s o l o w i n f o o d 
p r o d u c t s , e s p e c i a l l y o f a n l a a l o r i g i n . 
R e l a t i v e l y h i g h v a s , h o v a v a r , t h e c o n t a n t o f 
i o d l n s i n p o t a t o e s a n d v h e a t , a n d t h a t o f 
manganese an d z i n c i n a l l t h e e x a m i n e d p r o d u c t s 
( e x c e p t s i l k a n d c h e e s e ) ; r a t h e r l o v v e r e t h e 

c o n t e n t s o f c o b a l t , a o l y b d a n u a , and c o p p e r . 
C h i l d r e n ' s I o d i n e demand i s s a t i s f l e d o n l y t o 
7 6 . i t . I o d i n e , c o p p e r , a o l y b d e n u a , a n d c o b a l t 
we re c o n s i d e r e d h i g h l y d a f i c l a n t i n t h i s r e g i o n . 
I p r o p h y l a c t i c s i n c o a b i n a t l o n v i t h t h a o t h e r 
t r a c e e l e m e n t s a r e p r o p o s e d . 

2 0 0 
C o n c e n t r a t i o n o f Soae M e t a l s I n A g l a e f r o a t h e 
Sea o f Japan 

G r y z h a n k o v a , L . N . ; Saenko , G . R . ; K a r y a k l n , A . v . ; 
L a k t l o n o v a , N . V . ; I n s t . G a o k h i a . A n a l . K h l m . l a . 
Ve rnadakogo , Moscow, OSSB 

O k e a n o l o g l y a (ORNOAP) 1 3 ( 2 ) , 2 5 9 - 6 3 ; 1973 

ALGAE; METALS; HARGARESE; COPPER; IRON; 
SALTNATER; HARINE ALGAE; NICKEL; T ITAHIDH 

TAXONOMT: AGARUM CRIBROSOH: BRTER0M0RPHA SP; 
SARGASSOR PALLIDUM 

GEOGRAPHICAL DESCRIPTIOR: Sea Ot J a p a n 

The c o n c e n t r a t i o n o f t h e p o l y v a l e n t a e t a l a P a , 
Mn, Cu, M l , C o , T i t *« and C r i n 12 a l g a e s p e c i e s 
f r o a t h e Sea o f J a p a n was s t u d i e d . The s t u d i e s 
v e t o c a r r i e d o u t w i t h t h e a i d o f a 3 6 - c h a n n e l 
q u a n t a n a t o r , on r e a , b r o w n , and g r e e n a l g a e , 
r r o a c o n c e n t r a t i o n s i n b r o v n and g r e e n a l g a e was 
n .10-21, t h a t o f n n , R l , a n d T l n 10-3*, and c u , 
C o , and Cr n 1 0 - K t on a d r y a t . b a s i s . The 
AGAt0M CRIBROSOH o f t h e b r o w n a l g a e and 
ERTERR0M0RPHR s p e c i e s o f t h a g r e e n a l g a n w e r e t h e 
s t r o n g e s t c o n c e n t r a t o r s o f p o l y v a l e n t a e t a l s . 
F l o a t b l a d d e r s o f SARGASS0M PALLI00M v e r e t h a 
r i c h e s t i n a e t a l s as c o m p a r e d t o o t h e r p a r t s o f 
t h a a l g a a . 

201 
E n v i r o n m e n t a l Lead i n t h e M o t h e r l a n d s . A s t a t u s 
R e p o r t o n t h e o v e r a l l s i t u a t i o n 

G u l c h e r i t i R . ; R e s . I n s t . P u b l i c H e a l t h E n g . , 
TRO, D e l f t , N e t h e r l a n d s 

P a r t o f P r o c e e d i n g s o t I n t e r n a t i o n a l Symposium o n 
E n v i r o n m e n t a l H e a l t h A s p e c t s o f L e a d , Ams te rdam, 
N e t h e r l a n d s , O c t o b e r 2 - 6 , 1 9 1 2 , O r g a n i z e d j o i n t l y 
by C o a a l s s l o n o f t h e e u r o p a a n C o a a u n l t l e s , 
D i r e c t o r a t e G e n e r a l o f s o c i a l A f f a i r s - H e a l t h 
P r o t e c t i o n D i r e c t o r a t e and K n v l r o n m e t n a l 
P r o t e c t i o n A g e n c y , EOft 5008 d - a - f . L u s a a b u r g : 
Commiss ion o f t h e European c o a m u n i t i e s . 
D i r e c t o r a t e G e n e r a l f o r D i s s e m i n a t i o n o f 
K n o v l e g e , c o n t r a f o r I n f o r m a t i o n and 
D o c u m e n t a t i o n ( 2 6 T V A J ) , 8 0 7 - 1 7 ; 1973 

LEAD; POLLOTION; AUTOMOBILE EXHAUST; ATP; RATER 
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202 
nn soap T race H e t a l s In t h e B a l t i c 

G u p t a . R . S . ; i n s t i t u t e o f O c e a n o g r a p h y . 
U n i v e r s i t y o f G o t h e n b u r g , Sweden 

AmMo, 1 ( 6 ) , 226 -230 ; 1972, December 

TPACE HETAtS; SALT HATER; RAPINE L IFE ; VATER 
Q1ALITY; ZINC; COPPER; NICKEL; COBALT; IRON; LEAD 

T h i s r p p o r t on t h e background v a l u e s o f t r a c e 
a e t a l s i n t h a B a l t i c p r e s e n t s t h e aos t 
c o a p r e h e n s i v e i n f o r a a t l o n a v a i l a b l e i n t h i s 
p a r t i c u l a r a rea o f e c o l o g y . P r i o r t o t h e 
i n v e s t i g a t i o n s d e s c r i b e d L o r e , v e r y l i t t l e d a t a 
had been r e c o r d e d . T h i s p r o j e c t vas s t a r t e d i n 
J a n n a r y w o t o i n v e s t i g a t e t h e s t a t e o f soae 
t r a c e m e t a l s i n the B a l t i c , t h e i r v a r i a t i o n i n 
space and t . ime, and t h e i r e f f e c t on t h e a r e a ' s 
mar ine l i f e and v a t e r g u a l l t y . The p r o l e c t i s 
s t i l l i n p r o g r e s s . Samples a r e o b t a i n e d f r o a an 
e x t e n s i v e n e t w o r k o f s t a t i o n s i n t h o B a l t i c and 
a r e a n a l y z e d by a t o a i c a b s o r p t i o n 
s p e c t r o p h o t o m e t r y f o r s i n e , c o p p e r , n i c k e l , 
c o b a l t , i r o n a n d l e a d . B e s i d e s p r e s e n t i n g t h e 
data i n t h i s p r e l i m i n a r y r e p o r t , t h e a u t h o r 
examines t h e r e l a t i o n s h i p between t h e 
c o n c e n t r a t i o n s o f some o f t h e Beta I s and p r i a a r y 
p r o d u c t i o n . He suggests t h a t i r o n and copper 
c o n c e n t r a t i o n s seem t o g i v e a f a i r i n d i c a t i o n o f 
w a t e r q u a l i t y i n anox ic zones . And he p o s t u l a t e s 
a p o s s i b l e e x p l a n a t i o n f o r t h e c h e a l s t r y o f 
n i c k e l i n sea v a t e r . 

203 
Supposed T o x i c i t i e s o f H a r l n e S e d i a e n t s , 
9 e n e f l c l a l E f f e c t s of 

Custaf&Dn, J . » . 

Wor ld Dredg ing R Racine C o n s t r u c t i o n p . a a - 4 9 ; 
1972, December 

T0R9I0TTT; HATER; CLATS; ADSORPTIOH; T0» 
EXCHANGE; OXYGEN DEFICIENCY; CADHIOH; CHROHIOH; 
LEAP; RICKEI; HERCtTBT; ZIRC; CLARS; 
CONCENTRATION; DREDGHG 

T h i s a u t h o r a a l n t a l n s t u r b i d i t y i s b e n e f i c i a l I n 
t e r a s of w a t e r p o l l o t i o n . The s u s p e n s i o n o f c l a y 
p a r t i c l e s p romotes t h e a b s o r p t i o n on t h e c l a y 
p a r t i c l e s o f heavy m e t a l I o n s , p e s t i c i d e s , 
p o l y c h l o r l n a t e d b i p h e n y l s , e t c . T u r b i d w a t e r s 
o f f e r some s h e l t e r ^ t o l a r v a l and i n m a t a r e mar ine 
l i f e t h a t use bay a reas as n u r s e r y g r o u n d s . By 
p r e v e n t i n g the p e n e t r a t i o n o f l i g h t t u r b i d i t y 
r e d a c e s a l g a l g r o v t h . I n any e v e n t t h e t u r b i d i t y 
produced b y d r e d g i n g i s s n a i l coapared t o t h a t 
produced by n a t q r e . P r e l i m i n a r y s t u d i e s shoved 
soae e r r a t i c changes bu t no l a r g e i n c r e a s e I n t h e 
c o n c e n t r a t i o n o t heavy m e t a l s i n c l a n s s u b j e c t e d 
t o e x c e s s i v e t u r b i d i t y . The a u t h o r u r g e s f a r t h e r 
s t u d i e s . 

2Q« 
P o l l u t e d snow i n Sou thern vorway and the E f f e c t 
o f t h a H e l t H a t e r on Fresh H a t e r and A g n a t i c 
Organisms 

Haqen, A . ; L a n g e l a n d , A . ; Z o o l . L a b . , O n l y . 
O s l o , B l i o d e r n / O s l o , Norway 

E n v i r o n . Poll'Jt. (EN VPAP) , 5 ( 1 ) , 85 -57 ; 1973 

SHOW; SULFA T'!S; HIT RATES; ZIRC; LEAD; HELT; PISH; 
°HTSIC-CHEW.5TRY; I*V»»TEBHATES; VATER 

GEOGRAPHICAL DESCRIPTION; Horvay (S) 

I n w i n t e r , s u r f a c e v a t e r i n soae 
o l l g o - d y s t r o p h l c l a k e s i n s o u t h e r n Horway 
d i f f e r e d p h y s l c o - c h e a i c a l l y f r o a what n i g h t be 
e x p e c t e d . Ana l yses o f snow and o f i c e - t r a p p e d 
and s u r f a c e v a t e r showed t h a t p o l l u t e d snow had a 
c o n s i d e r a b l e i n f l u e n c e on t h e q u a l i t y o f v a t e r i n 
l a k e s and b rooks i n t h e v i n t e r and s p r i n g . 
G r « t q u a n t i t i e s o f , f o r e x a a p l e , S0(S) — , no (3) 
— , z i n c and l e a d v e r e f o u n d t o g e t h e r w i t h h i g h 
a c i d i t y . The z i n c c o n c e n t r a t i o n and a c i d i t y 
f ound a r e knovn t o be dangerous t o f i s h . The 
c o n t a m i n a n t s i n g e n e r a l have p r o b a b l y had a 
n e g a t i v e e f f e c t on f i s h and i n v e r t e b r a t e s . I t i s 
p r o b a b l e t h a t o l l g o t r o p h i c l a k e s a r e ao re 
s u s c e p t i b l e t o c o n t a a i n a t i o n than d y s t r o p h i c l a 
k e s . 

20 
S i g n i f i c a n c e o f pH and c h l o r i d e C o n c e n t r a t i o n on 
Behav io r o f Heavy H e t a l P o l l u t a n t s ; n e r c u r y 
( I I ) , Cadmium ( I I ) , Z i n c ( I I ) , and Lead ( I I ) 

Rahne, R . C . H . ; K r o o n t j e , H. 

J . E n v i r o n . Q u a l i t y , 2 ( » ) , 888 -50 ; 1973 

HYDROLYSIS; SALT ACCOHDLATXON; HATER 00ALITY; PH; 
CHLORIDE; HERC0RY; LEAD; CADHIOH; Z INC; COHPI.BXES 

C a l c u l a t i o n s were p e r f o r a e d (1) t o assess t h e 
deg ree t o v h i c h H g ( T I ) , c d ( I I ) , Z n ( I I ) , and 
P b ( l l ) complex w i t h h y d r o x y l and c h l o r i d e i o n s 
and (2) t o e v a l u a t e t h e s i g n i f i c a n c e o f such 
c o m p l e x a t l o n i n n a t u r a l s y s t e a s . R e s u l t s 
i n d i c a t e t h a t b o t h t h e h y d r o x y and c h l o r i d e 
c o a p i e x e s aay c o n t r i b u t e t o t h e m o b i l i z a t i o n o f 
t h e s e heavy a e t a l I o n s i n t h e e n v i r o n a e n t . 
H y d r o l y s i s o f H g ( I I ) becoaes I m p o r t a n t a t pH 
v a l u e s above 1 vhe re P b ( l l ) , z n ( I l ) , and c d ( l i ) 
h y d r o l y z e above pH 5 , 7 , and B , r e s p e c t i v e l y . 
C h l o r i d e s complex v i t h H g ( I I ) a t c h l o r i d e 
c o n c e n t r a t i o n s above 10( -9)n (35 x 1 0 ( - 6 ) p p a ) . 
H g d 2 f o r a s above 1 0 ( - 7 . 5 ) f t C I - <1.1 X 
10 ( -3 ) p p a ) , and HgC13- and HgCLH(2-) f o r a a t l o n 
o c c u r s above 10 ( -2 )R C I - (350 ppa ) . The RCI-» 
s p e c i e s o f Z n ( I I ) , C d ( l l ) , and P b ( l l ) appear a t 
c h l o r i d e c o n c e n t r a t i o n s above 10 ( - 3 ) R (35 ppm), 
and HC12 c o a p i e x e s o c c u r above 10(-21H (350 ppm 
C 1 - ) , The r e s p e c t i v e RC13- and NC10(2-) s p e c i e s 
becoae i m p o r t a n t above 1 0 ( - 1 ) R c l - (3 ,500 p p a ) . 
H y d r o l y s i s and c h l o r i d e c o a p l e x a t l o n o f t h e s e 
heavy meta l I o n s a re i a p o r t a n t f a c t o r s a f f e c t i n g 
t h e s o l u b i l i t y o f t h e s p a r i n g l y s o l u b l e s a l t s o f 
t h e s e m e t a l i o n s . T h i s i s moat pronounced f o r 
m e r c u r i c s a l t s . I n t r i n s i c s o l u b i l i t i e s o f t h e 
a e t a l - l o n h y d r o x i d e s a l l o w f o r 160 ppe Z n ( I I ) and 
107 ppm Hg ( I I ) t o be s o l a b l e as c o a p l e x e d Zn(0H)2 
and ng(0B) 2 , r e s p e c t i v e l y . These v a l u e s a r e 
h i g h e r t h a n c a l c u l a t e d s o l u b i l i t i e s based on 
s o l u b i l i t y p r o d u c t s . An e x a a p l e o f t h e 
c o a p e t l t i o n between h y d r o x y and c h l o r i d e 
complexes shows t h a t a t pH B . 5 and a c h l o r i d e 
c o n c e n t r a t i o n r a n g e o f 350 -60 ,000 pnm, H g ( l i ) and 
cd ( l i ) a re m a i n l y complexed by c h l o r i d e s . z n ( I l ) 
and P b f f l t , under t h e s e c o n d i t i o n s , a r e 
p r e d o m i n a n t l y i n t h e fo rm o f hyd roxy c o a p i e x e s . 
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M e r c u r y I n s o a e S w e d i s h Lake S e d l a e n t s 

H a k a n s o n , l . ; n a t i o n a l S w e d i s h E n v l r o n a e n t 
P r o t e c t i o n B o a r d , L i a n o l o g l c a l S u r v e y , Box S W , 
S - 7 5 1 2? O p p s a l a , Sweden 

Aahlo, 3(1), 37-03; 1970 

HRRCORY; LAKES; SEDIHRRTS; RELEASE; DISTRIBUTION; 
SORPTIOB; PH 

GEOGRAPRICAL DESCRIPTION; Sweden, Lake E k o l n , 
T a k e B l o r k e n , S o u t h e r n l a k e v a t t e r n 

The s i g n i f i c a n c e o f a e r c u r y as a b i o l o g i c a l l y 
a c t i v e p o l l u t a n t h a s been r e c o g n i s e d f c r a o r e 
t h a n 15 y e a r s . I n c r e a s e d a e r c u r y c o n t e n t o f 
b o t t o a n o d l s e n t a and f i s h c h a r a c t e r i z e s s a n y 
v a t e r s y s t e a s a s a r e s u l t o f i n d u s t r i a l a n d o t h e r 
t y p e s o f p o l l u t i o n . Oue t o t h e r e l e a s e f r o n 
c o n t a a i n a t e d s e d l a e n t s , a e r c u r y aay c o n t i n u e t o 
c o n t a a l n a t e ' h e v a t e r e n v l r o n a e n t , e v e n i f t h e 
l l s c h a r g e o f t h e p o l l u t a n t I s h a l t e d . Souo o f 
t h e f a c t o r s t h a t I n f l u e n c e t h e d i s t r i b u t i o n o f 
a » r c u c y l ' t l a k e s e d i a e n t s a r e d i s c u s s e d a r e 
d i s c u s s e d a n d soaa q u a n t i t a t i v e d a t a l a g i v e n 
a b o u t t h e s i t u a t i o n i n t h r e e d i f f e r e n t S v e d l s h 
l a k e s ; l a k e E k o l n , Lake B l o r k e n , and s o u t h e r n 
Lake v a t t e r n . F a c t o r s t h a t a f f e c t t h e 
d i s t r i b u t i o n a r e ; t h e a a o u n t and t y p e o f a e r c u r y 
d i s c h a r g e d ; t h e s i z e , t o p o g r a p h y , and v a t e r 
t u r n o v e r o f t h e l a k e ; and t h e v a t e r q u a l i t y o f 
t h e l a k e ( p R , n u t r i t i o n , s u s p e n d e d and d i s s o l v e d 
a a t t e r l . l a b o r a t o r y t e s t s h a v e I n d i c a t e d t h a t 
t h e a f f i n i t y and d i s t r i b u t i o n o f a e r c u r y ( f l g 2 t ) 
f o r i n o r g a n i c and o r g a n i c p a r t i c l e s shov a 
s i g n i f i c a n t pR d e p e n d e n c y . P r a c t i c a l l y a l l t h e 
a e r c a r y I n t h e e e d l a e n t s I s a d s o r b e d by o r g a n i c 
p a r t i c l e s a n d v e r y l i t t l e a e r c u r y i s f o u n d i n t h e 
i n t e r s t i t i a l v a t e r o r a d s o r b e d by I n o r g a n i c 
a a t e r i a l s . 

207 
B e t a b o l l s a ar.d B e t a b o l l c A c t i o n Of L e a d and O t h e r 
Heavy B e t e l s 

Haaaond , p . B . ; C o l l . V e t . B e d . , O n i v . M i n n e s o t a , 
S t . P a u l , M i n n . 

C l i n . T o z i c o l . (CTOXAO), 6 ( 3 ) 3 5 3 - 6 5 ; 1973 

REVIEW; HEAVY METALS; HETABOLISB; DISTRIBOTIOR; 
TRANSLOCATION ANIMALS 

A r e v i e w v l t h ?B r e f e r e n c e s t h e a e t a b o l i s a o f 
a e t a l c o a p o u n d s t h e i r d i s t r i b u t i o n and 
t r a n s l o c a t i o n i n a n l a a l s , and d o s e - r e s p o n s e 
r e l a t i o n s h i p s o f t h a h e a v y a e t a l s a r e c o v e r e d . 

20B 
W a t e r Q u a l i t y s t u d i e d on T e x a n G u l f C o a s t 

H a n n , R. W. , J r . ; S l a v e y , J . p . 

W o r l d D r e d g i n g C M a r i n e C o n s t r u c t i o n , p . 3 0 - 3 U ; 
1972 , Deceaber 

WATFLR QOALITT; DREDGING; TORBIDITT; SEDINERTS; 
DREDGING SPOILS; SEASONAL VARIATIONS; SPOTL 
DISPOSAL; RIIROPF; RERCORT; LBADJ ZINC; COPPER; 
CHROBIOM; CADMI0I9 

GEOGRAPHICAL DESCRIPTION: O . S . (SW), T e x a s . Texas 
G u l f C o a s t , H o u s t o n S h i p C h a n n e l , Neehes R i v e r , 
S a b i n e R i v e r 

w a t e r q u a l i t y p r o b l e a s a r e p r e s e n t e d f r o a t h e 
p o i n t o f v l e v o f d r e d g e r s . I n f o r a a t i o n o n t h e 
heavy a e t a l c o n t a a i n a t i o n o f s e d l a e n t s I n t h e 
Hous ton S h i p C h a n n e l , Heches R i v e r and S a b i n e 
R i v e r i s g i v e n . N e a s u r e a e n t s o f t h e b l o c h e a l c a l 
o x y g e n d e a a n d , c h e a i c a l o x y g e n d e n a n d , o i l and 
g r e a s e p r o f i l e s and s e d l a e n t a t l o n r a t e s a r e 
I n c l u d e d . P r o b l e a s o f a l n i a l z l n g p o l l u t i o n , s p o i l 
d i s p o s a l , s p o i l a r e a r u n o f f a r e a e n t i o n e d 
P r o f e s s i o n a l s t u d y , e v a l u a t i o n and p l a n n i n g 
s h o u l d p r e c e d e a c t u a l d r e d g i n g . 
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A c c u a u l a t l o n , R e t e n t i o n a n d E l i n l n a t l o n o f Z n 65 
i n F r e s h Wate r O c q a n l s a s S t u d i e d I n Pond 
E x p e r i a e n t s 

H a n n e r z , L . 

N a t i o n a l w a t e r P r o t e c t i o n S e r v i c e , D r o t t n l n g h o l a , 
Sweden 

» nond 62 x 33 x 0 f t was l i n e d v l t h p o l y e t h y l e n e 
s h e e t s w e l d e d t o g e t h e r . W a t e r , p l a n t s and 
g r a v e l v e r o I n t r o d u c e d and a c o n t i n u o u s f l o v o f 
u n t r e a t e d w a t e r f r o n Lake R a l a r v a s a r r a n g e d , 
one h u n d e r e d s a a l l p i k e s and a b o u t 5000 f r y o f 
r o a c h and p e r c h v e r e i n t r o d u c e d , i n a l l 3 . 2 7 a c l 
Zn 65 v a s g r a d u a l l y d o s e d i n t o t h e v r . t e r t o a 
aean c o n c e n t r a t i o n o f a b o u t 3 x 1 0 ( - 6 ) u C l / R q . 
The a c t i v i t y c o n c e n t r a t i o n s v e r e c o n t i n u o u s l y 
r e c o r d e d i n pond v a t e r , s e d i a e n t s , p l a n t s . 
I n v e r t e b r a t e s and f i s h . C o n s i d e r a b l e 
c o n c e n t r a t i o n s o f Zn 6 5 v e r e f o u n d I n t h e b o t t o a 
s e d l a e n t s ( c o n c e n t r a t i o n f a c t o r : a b o u t 2 0 , 0 0 0 ) . 
zn 65 v a s t a k e n a p i n t h e e a e r g e n t p a r t s o f t h e 
v a t e r p l a n t s t o l o v c o n c e n t r a t i o n s . The 
s u b a e r s a d p a r t s o f t h e p l a n t s had a u c h h i g h e r 
c o n c e n t r a t i o n s i n d i c a t i n g a c o n s i d e r a b l e s u r f a c e 
a d s o r p t i o n . S e v e r a l e x p l a n a t i o n s f o r t h i s s u r f a c e 
a b s o r p t i o n a r e c o n c e i v a b l e . The a t t a c h e d 
a t c r o f l o r a a n d a i c r o f a n n a a r e b e l i e v e d t o p l a y 
l a p o r t a a t r o l e s i n t h i s c o n n e c t i o n . A l s o i n 
i n v e r t e b r a t e s h i g h c o n c e n t r a t i o n s o f Zn 65 v e r e 
f o u n d . The c o n c e n t r a t i o n f a c t o r f o r c h i r o n o a l d 
l a r v a e v a s 1 7 0 0 , f o r s n a i l s 5 9 0 and f o r l e a c h e s 
• 0 0 . The aean c o n c e n t r a t i o n f a c t o r f o r p i k e v a s 
a b o u t 1250 . The v a r i a t i o n i n c o n c e n t r a t i o n 
b e t w e e n I n d i v i d u a l f i s h e s v a s , h o v e v e r , 
c o n s i d e r a b l e . I t v a s f o u n d t h a t t h e Zn 65 
c o n c e n t r a t i o n o f t h e f i s h v a s I n v e r s e l y r e l a t e d 
t o i t s l e n g t h . 
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210 The Effect of Sooe Sulfur and Hercury Containing Punalcides on bacteria 
Hansen, J.r.; institute of Hygiene, university of 
Aarhus, Denaark 
Cheaosphere No. 0, 159-162} 1972 
FUNGICIDES; TOXICITY; BACTERIA; INHIBITORY 
EFFECTS; SOILS: niCROnRGANISHS: MERCURY; 
MERCURIALS 
TAXONOMY: PSEUDOMOHAS 
As a result of their use In aqrlculture and 
horticulture funaicides are introduced into both 
terrestrial and aquatic environments. In these 
ocosystems the biosass vlll react «lth «he 
foreign coipounds. To determine whether 
fungicides nay be able to chanqe the composition 
of bacterial population 11 fungicides wore tested 
for toxicity to 211 bacterial strains. There is 
a larked inhibitory effect of the fungicides to 
bacteria. Froa the results it wes concluded that 
Captnn vlll be of no risk to a bacterial 
population, vhile the dithiocarbaaates posK^ss 
aore pronounced antibacterial activity, 
especially to qrav-posltlvo organisms, 
"nvlronaental pollution aay thus favor higher 
graa-negatlve ratio. The saae effect vas seen 
vlth aercurlal fungicides; soae pseudoaonads, 
especially, shov reaarkable resistance to 
mercurials and are often seen as the doainant 
organisas in heavily polluted sedlaentn. 

211 
Accumulation and Loss of Cobalt and ceslua by the 
Marina Cla*, RTA AR8NARIA, under Laboratory and 
Field conditions 
• l a r d s o n , P . L . 

Part of Radioactive Contaalnatlor of the Harine 
Environaent, Proceedings of syaposlua held by the 
international Atoalc Energy Agency, Seattle, SA, 
July 10-10, 1972 (053-0701, 786 p.: 1973 
BIOACCUMULATION; CLAHS; COBAtT; CESIUM; 
SALTWATER; LABORATORY STUDIES; FIELD STUDIES; 
HARIRB BIOLOGY; COBALT 60; CESIUM 137; KINETICS; 
TRACERS 
TAXONOMY: MYA ARENARIA 
The accumulation of Co 60 and Cs 137 by clams vas 
folloved in the laboratory in aquarium systeas in 
vhich the levels of radioactive and stable 
caesiua and cobalt vere held constant. At 3- to 
21-day Intervals daring the 6-month accuaulation 
period, groups of 8 animals vere reaoved froa tbe 
vater and their soft tissues vere dissected into 
7 different organs and tissues. The 
concentrations of both Co 60 and Cs 137 in the 
edible tissues increased rapidly and then 
levelled off at concentrations of Co 60 that vere 
about 200 tiaes that of the vater and of Cs 137 
that vere about 5 tiaes that of the vater. 
variations in concentration aaong the body parts 
vere larger for Co 60 than for cs 137. Tha 
effect of stable eleaent concentration In vater 
on the accuaulation rates vere assessed In groups 
of snivels maintained in seavater containing 0.5, 

2.6 and 12.5 ag/lltre each of stable cobalt and 
caesiua. Little regulation of caesium 
accumulation vas observed at these 
concentrations; the rates of accumulation 
Increased vlth the concentration in water, sosn 
regulation of cobalt occurred at the highnr 
concentrations. The accumulation of Co 60 and Cs 
137 was folloved also in clams Introduced Into a 
discharge canal receiving radioactive vaste froa 
a boiling-vator reactor. Groups ot 6 aniaals 
were sampled at 3-week intervals and 
concentrations vere aeasured in tho pooled, total 
soft tissues. Results obtained in the field will 
be ccapared to those obtained in the laboratory. 
Loss of Co 60 and Cs 137 vas followed in aniaals 
that had accuaulated a radioactive burdeu In the 
laboratory and then were transferred to 
unflltered oceanic water at a narlne station. 
Loss of Co 60 by the whole claa was aonophasic, 
that of.Cs 137 was blphaslc. The kinetics of 
accuaulatlon and loss vere described by 
exponential eguations. The rate constants of 
accuaulatlon and loss and the steady-state 
concentration factors are being used in aodels to 
predict the dose to aar froa the consuaptlon ot 
animals exposed to radioactive releases. 

2 1 2 
Content of Lead and Some Other Re».vy Eleaents in 
Different Pish Species Pros a Fiord in western 
Norway 
Havre, G.w.; Underdal, t.; Christiansen, C.; Vet. 
Coll., Oslo, Norvay 
Proc., Int. Syap., Environ. Health Aspects Lead 
(26YVAJI 1973, 99-111; 1972 
ZINC; FISH; LEAD; CADMIUM; SALTWATER 
The cadaiua content of fish froa a Norveglan 
fiord near a zinc factory vas greater than that 
of fish froa the open saa. The Cd and lead 
content of the fish livers vas approximately the 
same, but the Pb content of muscles froa the saae 
samples vas approximately 10 times higher than 
the Cd content. The mean ratio of liver Pb to 
anscle Pb vas about 6, vhereas the aean liver 
Cd/auscle Cd ratio vas about 02. A highly 
significant correlation vas found betveen the Zn 
content and the cd content of tha liver. The Zn 
uptake In fish from a polluted area like this vas 
not seriously affected, but the Pb uptake wait 
increased greater than 10 times when the Zn and 
Ph outlets into the sea vere nearly the earn*. 
When the outlet of Pb htto the sea vas greater 
than 100 times the outlet ot cd, the content of 
the 2 eleaents in fls'i liver was nearly eqcal. In 
fact slightly higher for Cd, but the content in 
fish muscles was about 10 times higher for Pb 
than for Cd. 

2 1 3 
cadmium Concentration In Some Pish Species from IA 
Coastal Area In Southern Norway 
Havre, G.N.; Underdal, B.; Christiansen, C. 
Olkos 28(1), 155-157; 1973 
COASTAL RATERS; FRESHWATER: WATER; HERRING: PIKE; 
PERCH; COD; COALPXSB; WHITING; CADMIUM; FISH 
GEOGRAPHICAL DESCRIPTION: Norvay (S. Coast) 
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The nse of pxperiaantal stromas to Deteralne 
Environmental Factors Responsible for the 
Productivity of Aquatic Communities 
Haydu, E.P.; Weyerhaeuser Conpany, Longvlev, >t 
Weyerhaeuser coapany, Longvlev, WA, report 
EXPBRIHERTAL STREAMS; PRODUCTIVITY; AOOATTC 
COMMONITIES; ANHOAI, VARIATIONS; TROPHIC LEVELS; 
SEASORAL VARIATIONS; ER»PGY FLOW; WATER 
GEOGRAPHICAL DESCRIPTOR: O .s . (RR), Washington, 
Longvlev 
comprehensive biological studios utilizinq 
outdoor experlaental streaas have been under way 
nt Weyerhaenser Coapany's St. Helens Tree Fara 
near Lonqvlev, Washington, since 1965. Tha vater 
for these streaas is furnished by a nearby spring 
which maintains a fairly unifora flov as vail as 
unlfora physical and cheaical characteristics. 
The study vas designed to proceed in two distinct 
rhaaes; (1) develop detailed background 
inforaation on the seasonal and annual variations 
in tha physical, cheaical, and biological 
characteristics of the streaas; deteralne the 
flow of energy through the aajor trophic levels 
of the aquatic coaaanlty; (2) aanlpalate 
physical, cheaical and biological features of the 
streaas to deteralne thetr effects on the 
coaposltion and production of the aquatic 
coaaunity. "has* I Is near coaptation and Phase 
7 is expected to get under vay by the spring of 
1971. The overall purpose of the study Is to 
develop a better understanding of tha factors 
responsible for the production of aquatic 
organises In fresh vater stceaas in order to 
better protect and aanage this resource. Such an 
understanding aay aa*e It possible to utilise 
am* a vaste discharges to scrfaco waters 
advantageously by alniaizlng the creation of 
nuisance conditions vhlle, at the saae tlae, 
producing maxlaua beneficial levels of 
productivity of desirable species. 

21r-
characteristics of the Rltrogenase Systea of the 
Blue-Green Alga ARABAENA CYLIROBICA 
Hays tead , A . ; S t e w a r t , w.o.p. 

Arch Rlkroblol 82(fc), 325-336; 1972 
BACTERIA; I.EGDMES-D; RETALLO-PROTEIR; TROR; 
THIOLS; ATP; NACRESIOH: COBALT; HARGAWESF; 
COPPER; TIRC; TORS; PERREDOXIRS HYDROS ERASE: 
RITR0J8R VIXATIOR; PHOTOSYRTHESXS; ELECTROR 
TRARSFORT; FLOE GREER ALGAE; ALGAE 
VAVOROHY: ARABAERA CYT.IHDRICA 
The rsquireaents for activity of blue-green algal 
nltrogenase have been studied. The optlaal 
cancantratIon canqes for ATP and Ra2S2oa are 2-3 
an aed a-io an respectively, a aagueslca 
reoulrbaent has bean confiroed but tha enzyse is 
not specific for Rg2«, Co2t and Rn2* will also 
support activity bat Ca2», Cu2» and In2» will 
not. The partially purified ensyae is soluble 

and specific activities of 50-100 naoles C2liu/ag 
protoin/ain have bean obtained. The biochemical 
characteristics of the enzyae, as detnrnlned in 
studies using enzyme inhibitors, are slallar to 
those of bactertal and legaae nltrogenases in 
that the anzyae Is a aetallo-proteln containing 
Iron and reduced thiol groups and the redox 
capacity of the entyae Involves a possible 
valency change in the iron. The transfer of 
electrons froa 112 via a bacterial hydrogenase has 
been shown to ba aediated, at least in part, by 
ferredoxln. The role of ferredoxin and the 
interrelationships between photosynthesis, 
raductant pool and hydrogen aetabolisB are 
discussed in tho light of recent results obtained 
by ourselves and other workers. 
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Radionuclide Transport Studies in the Huaboldt 
Pay Marine Environment 
Heft, R.E.; Phillips, W.A.; Ralston, H.R.; 
Steele, W.A. 
Part of Radioactive contaalnation of the Marine 
Envlronnent, Proceedings of Syaposina held by the 
International Atoalc Energy Aqoncy, Seattle, WA, 
July 1 0 - 1 9 , 1972 ( 5 9 5 - 6 1 3 ) , 786 p . J 1973 

RADIOROCLIDBS; TRANSPORT: HARIRE BIOLOGY; ROCLEAK 
POWER PLARTS; LIODID WASTE; EFFLUENTS; SEDIMENTS; 
ANALYSIS 
GEOGRAPHICAL DESCRIPTION: O.S. (W), California, 
Eureka, P.aaboldt Bay 
Operation of the "acific Gas and Electric Coapanv 
nuclear power reactor (65 H»(e) boiling water) at 
Humboldt Bay, Eureka, California, produces as a 
by-product In low concentration in aqueous 
solution a nuxber of radionuclides (fission 
products, En 65, Co 60, Hn 54, H3, etc.). At 
Irregular Intervals the accaaulated radioactive 
llgaid vaste is released into the Bay in 
accordance with Halts prescribed by the Atoalc 
Energy Conaission and tha State of California 
Rorth Coastal Regional Rater Control Board. The 
Lawrence Llv«raore Laboratory, in co-operation 
with the Pacific Gas and Electric Coapany, has 
undertaken a program to stud? the transport of 
tha released radionuclides through the Humboldt 
Bay marine environaent. The Bay is considered to 
be divided into five aqueous pools, within each 
pool, the radionuclides are partitioned aaong 
some or all of the following conpartaents -
aqueous solution, bottoa sedlaent, suspended 
sedisent, benthic algae, eelgrass, phytoplankton. 
The *xperlaantal prograa consists of three aain 
part* - assay of each release for gaana-ealtting 
radionuclides; monthly analyses for radionuclide 
and stable eleaent concentration In each ot the 
listed coapartaents; and intercoapartaent 
exchange rate studies. Radionuclled release data 
accTsaal«*ed since April 1971 is coapared vith 
aonthly eeasureaants of radionuclide 
concentration In the Bay. It is found that the 
aaaanta released have little affect on field 
concentrations. Pxchange study prngraas now 
being cateled out in the discharge canal and 
laboratory are discussed. The nature and stntas 
of a propa&d transport aodel for the Bay Is 
described. 
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chemistry and Occurrence of Cadmium and zinc in 
surface water and Groundwater 
Hem, J.0-: n . s . Geological Survey, flenlo Park, CA 
9B025 

Hater Resources Research, 0(3), 661-669; 1972, 
dune 
CADRTOH; ZINC; SURFACE HATER; HATER; CARBONATES; 
HYDFOXIDES; ACCUMULATION; CHROMIUM: COBALT; LEAD; 
MEPCOPY; SULFATES: SPHALERITE; PLATING; HASTE 
HATER; GROORD HATER; RBROVAL; SORPTIOR; 
SILICATES; ATORIC ABSORPTION SPBCTROPHOTONETRY 
GOOGRAPHICAL DESCRIPTION: O.S. 
The median concentration of zinc in 726 filtered 
samples of vater taken from rivers and lakes of 
the Onited states in November 1971 vas close to 
20 aisrogram/l and the median concentration of 
cadmium vas a little belov 1 alcrograa/1. The 
concentrations of both eleaents tended to be 
consistently higher in vater froa northeastern 
and soatheastorn states, chemical thermodynamic 
calculations summarized by solubility graphs 
snggest that the carbonate and hydroxide 
solubilities of these elements are higher than 

concertrations coaaonly found, but fcr 2* ot 
80 analyses for vhlch chemical equlllbriua 
computations could be aade, saturation vith 
respect to one or both of the aetals vas closely 
approached. 7inc solubility bay also be 
controlled by silicate in soae vaters. 
Biological factors and sorption by stream 
sediaents aay also be significant controls. 
Concentrations of cadalun above 10 alccogrnc/1 
aay bs stable in vater having Xov total solute 
concentrations and pH and can bo difficult to 
reaove by conventional vater treataant processes. 

218 
Availability of Trace Eleaents: to Plants vith 
Respect to soil-Paint interaction 
H e m p h i l l , 1>.D. 

Part of Bopps, H.r. (Bd.), Cannon, B.L. (Bd.), 
Annals of the Nev York Acadeay of Sciences, 
Volume 199, Geochemical Environment in Relation 
to Health and disease (p. 96-61); 1972, June 29 
SOILS; PLANTS; TRACE ELEMENTS; AVAILABILITY; 
HTCROOGANISMS; PH; TERPERATORB EFFECTS; MOISTURE 
EFFECTS! SPECIES VARIATIONS; ORGANIC MATTER; 
NTTROGFN; OXYGEN; ACCUMULATORS; PROSPECTING: 
BIOLOGICAL INDICATORS; SILICON: AL0R1N011; IRON; 
CALCIUM; SODION: POTASSIUM: MAGNESIUM; 
PHOSPHOR'S; MANGANESE; SOLFOR; CHLORINE; TIN: 
VARA01 DM; ZINC: COPPER! COBALT; MOLYBDENUM; 
I0CINB: DEPICT FN CY: L'.rtVES; FERTILIZERS: 
TOXICITY; BANANA: CITR0S; SHEET CHERRY; RASBBRBT; 
CHLOR!tit; BORON; 0PTARF; ADSORPTION; 
INTERACTIONS: COMPETITION; CATION EXCHANGE 
CAPCITY; ROOTS; MOT MORPHOLOGY; GENETIC 
CONSTITUTION; CHROMIUM; STEMS; PLANT DISEASED; 
CATTLE: SRRFP; ARTMALS; FORAGE; CITRUS; APPLES: 
APRICOT; FLUORINE; TBA ; GRAPES; PORDBROSA PINE; 
GLADIOLI; GOITER; SAITBATBR; AQUATIC PUNTS; 
CORN; LETTUCE; LEAD; HIGHHATS; SMELTERS; OATS; 
SOilAR BEETS; ALFALFA; CABBAGE; CEREALS: 
PINEAPPLE: TOMATOES; SPINACH; HOLYBDEROSIS; 
SULFATES; StLERIOM; FR0IT TREES; PEACHES; BAREST; 
PTB: WHEAT; RAGBCBD; (ORSETA1L; CADMIUM; RICE; 
VEGETABLES; RIVERS; IRRIGATION; ITAI TTAI 
DISEASE; HBPCBRT 

TAXONOMY: ASPERGILLUS NIGER 
The aaln source of aaloc and ttsco eleaants for 
aan and anlaals is plant aaterials. The adequacy 

or deficiency of plant aaterials in supplying the 
dietary needs of aniaal life depends upon several 
factors. The concentration of all ainerals in 
plants depends upon the interaction of the plant 
species vlth the soil and envlronaental 
conditions during growth. The total anount of an 
eleaent in the soil Is not necessarily a reliable 
guide to the aaount that is available. Various 
extraetaats are used to deternine available 
levels of eleaents; these tests aay be veil 
correlated vlth the uptaka by certain species but 
are not valid for other species, cheaical 
extractants aay not indicate tho interactions of 
eleaents that Influence availability and cannot 
Indicate the influence of environaental factors 
of soil moisture and temperature. Roveover, the 
genetic constitution of the plant plays a major 
role in aineral eleaant uptake, and the selenlua 
accuaulator species provide an outstanding 
exaaple of this genetic effect. The ability of a 
plant to accumulate ainerals fron a specific soil 
can be determined only by analysis of the plant 
part8. A detailed paper with 55 references. See 
koyvords for items not covered in abstract. 

219 Contamination with Lead of water In Eastern 
Belgium 
Heusghem, C.; De Graeve, J.; Lab. Chla. fled. 
Toxicol. Hyg., Univ. Liege, Liege, Belg. 
Trib. cebedeau (Cent. Beige Etude Doc. Faux Air) 
26(359), 209-15; 1973 
LEAD; WATER; CONTAMINATION; UPTAKE 
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Lead Content of Water Supply in Bast Belgian 
Heusghem, c.; De Graeve, J.; Lab. Toxicol., Oniv. 
Liege, Llego, Belgium 
Part of Proceedings of International Symposium on 
Environmental Health Aspects of Lead, Aasterdam, 
Netherlands, october 2-6, 1972, organized jointly 
by Coaaisslon of the European Coaaunltles, 
Directorate General of Social Affairs-Health 
Protection Directorate and Environaental 
Protection Agency, OR S009 d-e-f. Luxemburg: 
Commission of the European Coaaunlties, 
Directorate General for Dissemination of 
Knowledge, Centre for Inforaation and 
Documentation (26YVAJ) , 85-92; 1973 
LEAD; DRINRTNG WATER: VATER PIPES 
GEOGRAPHICAL DESCRIPTION: Belqiua, Vervlers 
The lead content of tha drinking vator of the 
tovn of Terviers (Belgian) vas 1-1.5 ag/1. Lead 
plumbing vas the sain contributing factor. 

221 Drinking water contamination by Lead in Eastern 
Belgian 
Heusghem, C.; De Graeve, J.; Lab. Chia. Med. 
Toxicol. Byg», Univ. Lies*, Liege, Beig. 
Txib. Cebedeau (Cent. Beige Etude Doc. Eaux Air) 
(TCBBIA), 26(359) 209-15; 1973 
LEAD; CONTAMINATION; DRINKING WATER; WATER 
GEOGRAPHICAL DESCRIPTION: Belgiua 
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Copper a n ! S i n e i n E s t u a r i n e V a t e r s Hear a 
C o a l - F i r e d e l e c t r i c Pover P l a n t . C o r r e l a t i o n v l t h 
O y s t e r G r e e n i n g 

R i l l , J . H . : H e l l , G . R . ; Pep. c h e a . , O n l v . 
M a r y l a n d , C o l l e g e P a r k , NO 

E n v i r o n . L e t t . (EVLTA1) 5 ( 3 ) , 165 -70 ; 1973 

COPPPH; Zl*C; ESTOARTES; COM; POWER PLANTS; 
OTSTFRS; BIOACCOMrtiATIOR; WATER 

GEOGRAPHICAL DESCRIPTION: O.S. (HE), M a r y l a n d , 
Chn lk P o i n t Pove r P l a n t 

O y s t e r s i n v a t e c s a roand t h e c h a l k P o i n t Pover 
P l a n t , M a r y l a n d , a c c u m u l a t e c o p p e r , e s p e c i a l l y i n 
t h e s u a a e r ; h o v e v e r i t a p p e a r s ' t h a t t h e p o v e r 
p l a n t i t s e l f I s n o t t h e p r l a a r y coppe r s o u r c e . A 
s e r i e s o f v a t e r s a a p l e s c o l l e c t e d i n t h e s a a x e r 
o f 1972 and a n a l y s e d f o r b o t h Co and z n r e v e a l 
f i r s t , t h a t t h e c o n c e n t r a t i o n o f b o t h n e t a l s 
i n c r e a s e d d n r i n g t h a s a a a e r , second , t h a t t h i s 
I n c r e a s e vas g r e a t e s t I n b o t t o m v a t e r s , and 
t h i r d , t h a t v a t e r s nea t t h e p o v p r p l a n t c o n t a i n e d 
aore copper t h a n t h o s e e l s e w h e r e . H o r i z o n t a l 
d i s t r i b u t i o n o f c o p p e r i n t h e wa te r ag rees v i t h 
t h e p r e v i o u s l y obse rved h o r i z o n t a l d i s t r i b u t i o n 
o f c o p p e r a c c u a u l a t i o n i n o y s t e r s . The maximum 
Ca c o n c e n t r a t i o n observed i n t h e v a t e r vas 31 .5 
a g / 1 ; maximum Zn vas 50 .0 m g / t - I t I s s u g g e s t e d 
t h a t t h e pove r p l a n t ' s c o o l i n g v a t e r , v h l c h 
c o n t a i n s d i s s o l v e d oxygen and I s c h l o r i n a t e d 
d a r i n g t h e s u a a e r , I s o x i d i z i n g m e t a l - r i c h 
o r g a n i c a a t t e r and s u l f i d e s I n t h e s e d l a o n t s n e a r 
t h e p l a n t , r e l e a s i n g Co and zn t o t h e v a t e r . 
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The P h y s i c o - c h e m i c a l B e h a v i o r o f R a d i o a c t i v e 
Cer iuw i n S e a v a t e r 

R i t a i i o , s . ; K o y a n a g i , T . ; S a i k l , R. 

Pa r t a f R a d i o a c t i v e c o n t a a i n a t I o n o f t h e M a r i n e 
E n v i r o n m e n t , P r o c e e d i n g s o f Syaposlum he ld by t h e 
I n t e r n a t i o n a l A t o a l c Pnargy Agency, S e a t t l e , wik, 
J u l y 10 -10 , 1°72 (07-511), 786 p . ; 1973 

PHTSICO-CHEHISTRr: RADIOACTIVITY; CERTC*; CERIUM 
104; TRACERS; SALTWATER; PH 

An i n v e s t i g a t i o n has been c a r r i e d o u t s i n c e 1961 
on t h e n a t u r e o f c h e a l c a l s p e c i e s and e x i s t i n g 
s t a t e s o f r a d i o a c t i v e c e r i u a i n s e a v a t e r by means 
o f f i l t r a t i o n , i o n - e x c h a n g e and s o l v e n t 
e x t r a c t i o n v l t h c a r r i e r - f r e e Ce 100 as a t r a c e r 
i n p u r s u i t o f t h e p h y s i c o - c h e m i c a l b e h a v i o u r and 
i t s e f f e c t on b i o l o g i c a l c o n c e n t r a t i o n . P roa t h e 
r e s u l t s o f t h e e x p e r i m e n t s i t vas co i e l u d e d t h a t : 
r a d i o a c t i v e c e r i u m added i n t o s e a v a t e r e x i s t s 
v a i n l y i n d i s s o l v e d f o r a s and 20 - 2 5 t o f c e r i u m 
becoRBs p a r t i c u l a t e f o r a s h a v i n g a d i a m e t e r a o r e 
t h a n 0 . 0 1 a f t e r t h e a g i n g f o r 00 d a y s ; a l a o s t 

a l l o f t h e r a d i o a c t i v e c e r l o a e x i s t s as i o n i c 
s p e c i e s i n s e a v a t e r o r e a s i l y d i s s o c i a t e s i n t o 
i o n i c f o r a s even a f t e r b e i n g a s s o c i a t e d v i t h 
o t h e r a n i o n s p r e s e n t i n s e a v a t e r ; a l t h o u g h t h e 
I o n i c f o r a s o r e a s i l y d i s s o c i a b l e s p e c i e s a r e t h e 
dominan t e x i s t i n g s t a t e s i n t h e s a a v a t e r v l t h 
l o w e r e d pH b e l o v 6 , r a d i o a c t i v e c e r i u a i s 
h y d r o l y s e d s l o w l y vhen t h e p l l i s g r e a t e r t h a n 6 
and f o r a s complexes by h y d r o x i d e o r c h l o r i d e l a n s 
i n seawate r o r changes t o p o l y a e r i z e d f o r m s ; and 
i t was r e p o r t e d t h a t t h e r e s i d e n c e t i a e o f 
n a t u r a l c e r i u a I n t h e sea i s about 80 y e a r s and 
t h e f o r a s o f p r e c i p i t a t i o n f o r n a t u r a l c e r i u a i s 
Ceo2. T h r e f o r e , i t i s i n f e r r e d t h a t t h e 
e q u i l i b r i u m between n a t u r a l c e r i u a and 
r a d i o a c t i v e c e r i u a added i n s e a v a t e r I s a c h i e v e d 
a f t e r a c o n s i d e r a b l e t i a e . 

2 2 0 
R e t e n t i o n o f F a l l - o u t C o n s t i t u e n t s I n Opper 
L a y e r s o f t h e P a c i f i c Ocean as E s t i m a t e d f r o m 
S t u d i e s o f a Tuna P o p u l a t i o n 

Bodge, V . F . ; P o i s o n , T . R . : Toung, D . R . 

P a r t o f R a d i o a c t i v e C o n t a a i n a t i o n o f t he n a r l n e 
E n v i r o n a e n t , p r o c e e d i n g s o f Syaposium h e l d by the 
I n t e r n a t i o n a l A t o a i c Energy Agency, S e a t t l e , WA, 
J u l y 10-10 , 1972 ( 2 6 3 - 2 7 5 ) , 786 p . ; 1073 

PETERTIOR; SALTWATER; PLOTORIOM; PLOTORIOM 2 3 9 ; 
T IHC; ZINC 6S ; COBALT 6 0 ; COBALT; RARGAN5S2 SO; 
HAR3ANBSB; CBSI0H 137; CESIOH; ATTEHDATIOV; PISH; 
TOR A ; PERSISTENCE; SILVER; SILVER 10BM; StLVER 
110H; ALBArORE 

Repeated a e a s u r e a e n t s o f c o b a l t - 6 0 , z i n c - 6 5 , 
manganese-50, c a e s i u m - 1 3 7 , s l l v e r - H O a , 
s i l v e r - l O B a , and p l u t o n i u m - 2 3 9 i n s e v e r a l o rgans 
of. a l b a c o r e t una s u g g e s t t h a t t h e upper l a y e r s o f 
t h e n o r t h P a c i f i c Ocean can r e t a i i i l a r g e 
f r a c t i o n s o f s e v e r a l s p e c i e s o f t r a c e e l e m e n t s 
f o r p e r i o d s o f a decade o r a o r e . F o r examp le , 
c a e s i u a - 1 3 ? c o n c e n t r a t i o n s i n t h e l l v u r s and 
masc le t l s m e s o f N o r t h P a c i f i c a l b a c o r e c a u g h t 
f r o a 1965-1971 dec reased t o h a l f i n abou t 10 
y e a r s , i n c o a p a r i s o n , t h e r e p o r t e d r a t e o f i o p o t 
f r o u f a l l - o u t d u r i n g t h i s p e r i o d dec reased a o r e 
r a p i d l y , c l o s e r t o h a l f I n one y e a r . T h i s 
s u g g e s t s a s t r o n g r e t e n t i o n o f c a e s i u a - 1 3 7 I n t h e 
u p p e r w a t e r masses w h i c h a r e a c c e s s i b l e t o t h e 
f i s h . I t i s o f i n t e r e s t t o no te t h a t , l o n g 
e n v i r o n m e n t a l p e r s i s t e n c e s i n t h e upper o c e a n i c 
l a y e r s a r e a l s o i n d i c a t e d f o r soae o t h e r n u c l i d e s 
t h a t a re much mote h i g h l y a c c u m u l a t e d by 
o r g a n i s a s than i s c a e s i u a . For examp le , 
c o b a l t - 6 0 and s i l v e r - \ 0 B n c o n c e n t r a t i o n s I n 
a l b a c c r s l i v e r t i s s u e s f e l l t o h a l f d u r i n g t h i s 
p e r i o d i n 2 . 6 and 7 . 1 y e a r s r e s p e c t i v e l y . 
P l u t o n l u a - 2 3 9 c o n c e n t r a t i o n s i n t h e l i v e r s 
dec reased t o h a l f I n a b o u t 3 . 6 y e a r s . The 
a t t e n u a t i o n l a t e o f z i n c - 6 5 vas d i s c o n t i n u o u s 
b e t v e e n 1965 and 1068. S h i s f a c t , a l o n g v i t h 
o b s e r v a t i o n o f c o m p a r a t i v e l y h i g h r a t i o s o f 
z l n c - 6 5 t o c o b a l t - 6 0 i n t u n a s o f t h e s o a t h e r n 
h e a l sphere f o l l o w i n g 1968, s u g g e s t s t h a t new 
l a r g e weapons v e t o t e s t e d t h a t gave o f f 
r e l a t i v e l y l a r g e a a o u n t n o f z l n c - 6 5 . 
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C h e m U t f y o t ' t b c o E l e m e n t s l u S o i l s w i t h 
R e f e r e n c e t o T r a c e E lemen t C o n c e n t r a t i o n l a P l a n t * 

Hodgson, J . P . 

P a r t o f H e m p h i l l , a e l b e r t o . ( E d . ) , P r o c e e d i n g s 
o f n n l v a r s i t y o f H l s s o a r l 3 r d A n n u a l C o n f e r e n c e 
on T r a c e S u b s t a n c e s i n E n v l r o n a o n t a l H e a l t h , X I I I 
391 p . U n i v e r s i t y o f n l s s o t t r l : C o l u a b l a , s o , 
« « - 5 R : 1970 

ROCK: CwiWTSTFY: ANIMALS; LE»cn i t>3 ; ORGANIC 
MATTER; ADSORPTION; ABSORPTION; PARTICLE S IZE 
SORTING; PH; OXIDATION; BORON; IRON; HANGAR BSE; 
COPPER; ZINCS COBALTS BOLTBDENOH; NICKEL; 
CHPOHIOHV SPLPNUM; A'SENICS LEAD; VANADIUM; 
TRACE PLEH"!RTS; SOILS; PLANTS; CYCLE; 
ENV1R31IRENTM PACTORS; BARTtL IOR; BRORINE; 
CADHIBM; IODINE; STRONTION; AVAILABIL ITY : COHPLEX 
FCTHATION 

The i n t e r r e l a t i o n s h i p i n t h e c o n t e n t o f t r a c e 
o l e a e n t s aaong r o c k s , s o i l s , p l a n t s a n d a n i a a l s 
i n any p a r t i c u l a r g e o g r a p h i c a l l o c a t i o n a r e 
c o m p l e x . The f a c t o r s i n f l u e n c i n g p l a n t e l e a e n t a l 
c o a p o s i t i o n a r e : e l e m e n t a l c o n t e n t o f r o c k s 
t h a t f i v e r i s e t o s o i l ; 2 . s o i l f o r s l n g f a c t o r s : 
1. a v a i l a b i l i t y o f e l e a e n t t i n s o i l : ».. p l a n t 
i n t e r a c t i o n w i t h I t s e n v l r o s a e n t s am'J 5 . t h e 
h o s t i l i t y o f t h e e n v l r o n a e n t . Hone o f t h e s e 
f a c t o r s can he e x c l u d e d v h e n c o n s i d e r i n g t h a 
t r a c e e l e a e n t c o n t e n t o f p l a n t s . 
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N a t u r a l D i s p e r s i o n o f M e r c u r y f r o a P u h l p o h i , 
N o r t h l a n d , Nev Z e a l a n d 

H o g g i n s , p . p . ; B r o o k s , P . P . ; C o p . C h e n . , 
B i o c h e s . , a i o p h y s . , Massey U n i v . , p a l a a r s t o n 
N o r t h , • . ? . . 

Nev r . ea land J o u r n a l o f H a r l n e a n d F r e s h w a t e r R « s . 
(NZJMBSI, 7 < 1 - 2 ) 1 2 5 - 3 2 ; 197J 

HERCORY; RIVERS; HATER; MOLLUSCS; DISPERSION 

GEOGRAPHICAL DBSC»IPTION: Hew Z e a l a n d , N e r t h l a n d , 
P n h l p o h i 

227 
M e r c u r y i n P i s h a n d S h e M f r l s h . Rev iew 

H o l d e n , A . V . ; F r e s h w a t e r P i s h . L a b . , P i t l o c h r y , 
S c o t i a n i l 

J . Food T e c h n o l . 1 ( 1 | , 1 - 2 5 ; 1973 

P ISH; REVIEW; MERCURY; SHELLFISH 

228 
P r e s e n t L e v e l s o f H e r c u r y I n Man and H i s 
E n v i r o n m e n t 

H o l d e n , A . V . 

P a r t o f T e c h n i c a l R e p o r t * o . 1 3 7 , Mercury 
C o n t a a i n a t i o n i n Man and h i s E n v i r o n m e n t , 
I n t e r n a t i o n a l A t o a i c E n e n i Y A g e n c y , V i e n n a , 
A u s t r i a ( p . 1 0 3 - 6 8 ) , 101 r , . ; 1 9 7 2 , J a l y 

MERCURY; CONTAMINATION; H3HANS; BIRDS: P I S H ; 
FUNGICIDES; CHLOR-ALKALT PLANTS; ELECTRICAL 
APPARATUS; FOSSIL fOPLS; SHELTERS; PAINTS; 
CATALYSTS: PDLP; PAPER MILLS ; ATROSPHER5; 
M lX I i ron ACCEPTABLE CONCENT*ATION; RAIN; S50V; 
RIVERS: MEOTROR ACTIVATION ANALtSIS ; C0LO9IHBTPT: 
OAS CHROMATOGRAPHY; CHROMATOGRAPHY: SUSPENDED 
MATTER; SALTRATER: COMPLEXES: SOILS: SEDIMENTS; 

HETHYLHBRCURY; PLANTS; TREES; VEGETABLES; 
CABBAGE; CARROTS; UPTAKE; BIOACCgHDLATIOH; SEEDS; 
GRASSES; FLOOR; R ICS l TOBACCO; RESIDOES; AQOATIC 
PLANTS; C 3 » r * * r R A T I O » FACTOR; ADSORPTION; ALGAE; 
INVERTEBRATES; FRUIT F L I E 3 ; EGGS; F ISH; P I K E ; 
SHELLFISH; OYSTERS; LOBSTERS: CRAB; MUSSELS; 
EOTROPHrCATIOH; OLIGOTROPHIA FOODS; TOXICITY; 
SEED DRESSINGS: FEATHERS; L IVER; KIDNEYS; 
PHBASAHM; HATCBABILITY; DDT; BRAIN; DEER; 
ARTMAIS: RABBITS; RARTINS; SKUNKS; POXBS; 
ROSKRATS; SEALS: R'lTS; URINE: BLOOD; HAIR: 
MERCDRY 2 0 3 : FECES: BIOLOGICAL HALF-LIFE 

u n l i k e a a n y t o x i c s u b s t a n c e s p r o d u c e d 
s y n t h e t i c a l l y by wan, e e r c u r y o c c u r s n a t u r a l l y I n 
o r g a n i c c o a b l n a t i o a l a l i v i n g o r g a n i s e s . H i t h 
t h e a d d i t i o n o f i i a r c u r y i n v a s t e s d i s c h a r g e d t o 
t h e e n v l r o n a e n t f r o a m i n i n g o p e r a t i o n s , by 
i n d u s t r i a l u s o n , t h r o u g h t h e d i s p o s a l o f a e d i c a l 
p r e p a r a t i o n s , o r b y L t s I n c o r p o r a t i o n I n 
a g r i c u l t u r a l c h e m i c a l s , p o p u l a t i o n s o f a a n y 
s p e c i e s o f w i l d l i f e nov have e l e v a t e d l e v e l s o f 
a e c c u r y . I n soae a r e a s , t h e o r i g i n a l n a t u r a l 
l e v e l s o f a e r c a c y i n t h e f l o r a and f a u n a aay n o t 
he d i f f i c u l t t o d e t e r a i n e . I n l i v i n g t i s s u e s 
a e r c u r y a p p e a r s t o e x i s t a l a o s t e n t i r e l y a s 
a a t h y l m e r c n r y , p r o b a b l y bound t o p r o t e i n s . 
B a c t e r i a l o r u n z y a a t i c p r o c e s s e s can c o n v e r t 
o t h e r i n o r g a n i c o r o r g a n i c f o r a s t o 
a e t h y l a e r c o r y . The n a t u r a l m e r c u r y l e v e l s i n h o t h 
f r e s h w a t e r und a a r i n e f i s h a r e g e n e r a l l y l e s s 
t h a n 0 . 2 a g / k g i n r a s c l e t i s s u e , and t h e n a t u r a l 
l e v e l I n b i r d s i s p r o b a b l y o f t h e s a a e o r d e r . 
Hos t a n a l y s e s o f b i r d s h a v e , h o w e v e r , been Bade 
on I I v o r and k i d n e y , r a t h o r t h a n on a u s c l e t i s s u e 
a s used f o r f i e l d i n v e s t i g a t i o n s on f i s h . 
R e l a t i v e l y f e w e r a n c o n t a a i n a t e d s a a p l e s o f b i r d s 
have been n x a a l n e d . T h e d i s t r i b u t i o n o f a e r c a r y 
be tween t i s s u e s , i n f i s h , b i r d s and s a a a a l s , i s 
sach t h a t k i d n e y s and l i v e r c o n t a i n t h e h i g h e s t 
c o n c e n t r a t i o n s , t h o s e i n a u s c l e , b r a i n a n d b l o o d 
b e i n g s i g n i f i c a n t l y l o w e r , a l t h o u g h t h i s i s o n l y 
a g e n e r a l i z a t i o n . Rany p o p u l a t i o n s o f f i s h and 
b i r d s exam ined i n S c a n d i n a v i a and H o r t h A a e r i c a , 
i n a r e a s v h e r e a a r c a r y i a aned by i n d u s t r y o r i n 
a g r i c u l t u r e , have been f o u n d t o c o n t a i n 
c o n c e n t r a t i o n s a t l e a s t one o r d e r h i g h e r t h a n t h e 
a p p e r l l n l t o f t h e e s t t a s t e d n a t u r a l r a n g e . 
I n d i v i d u a l b i r d s f o u n d d e a d , o r d y i n g i n 
e x p e r i m e n t a l wo rk on n e r c u r y p o i s o n i n g , have 
c o n t a i n e d 30 a g / k g o r a o r e i n l i v e r . 
C o n c e n t r a t i o n s o f a s t e l l a r o r d e r h a v e been f o u n d 
i n haaana d y i n g o r o r g a n o a e r c u r y p o i s o n i n g , and 
t h e r e i s s o a e e v i d e n c e t h a t s a r i n s f i s h f o u n d 
dead o f f Japan c o n t a i n e d a b o a t 2 0 a g / k g i n a u s c l e 
t i s s u e . The c o n c e n t r a t i o n s o f a e r c a r y p r e s e n t i n 
sane p o p u l a t i o n s o f b i r d s a a d f i s h have b e e n 
f o u n d t o be a b n o r a a l l y h i g h as t h e r e s u l t o f 
p o l l u t i o n b u t , w i t h t h e e x c e p t i o n o t soae s p e c i e s 
o f b i r d s i n Sweden, t h e r e i s l i t t l e e v i d e n c e t h a t 
t h e s e e l e v a t e d c o n c e n t r a t i o n s have a s y e t had any 
d i r e c t t o x i c e f f e c t whe reby t h e s p e c i e s have been 
p l a c e d a t r i s k . H o v e v e r , t h e l e v e l s s o a e t i a e s 
f o a a d i n f i s h and b i t ' d s s a y r e n d e r t h e n 
u n a c c e p t a b l e a s huaat i f o o d . The aax iaum 
p e r m i s s i b l e l e v e l s o f a e r c a r y e s t a b l i s h e d l a soae 
c o u n t r i e s a r e 0 . 5 o r 1 . 0 a g / k g , v a l u e s o n l y 2 . 5 
o r 5 t i L n t h e a p p r o x i m a t e u p p e r l i m i t e s t i m a t e d 
f o r aany . - . t u r a l p o p u l a t i o n s . T h u s , s u c h 
p o p u l a t i o n s can t o l e r a t e o n l y s a a l l i n c r e a s e o i n 
a e r c a c y c o n c e n t r a t i o n s i f t h e y a r e t o r e m a i n 
a c c e p t a b l e f o r haaar. c o n s u m p t i o n . 
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M i g r a t i o n a n d R e d i s t r i b u t i o n o f Z i n c a n d C a d a l u a 
I n M a r i n e E s t u a r l n e S y s t e m 

H n l m p s , C . W . : S l a d , E . A . : H c L e r r a n , C . J . ; U . S . 
G e o l o g i c a l S u r v e y , C o r p u s C h r l s t l , T e x a s 781)11 

» n » . S c i . T e r h n o l . 8 ( 1 ) , 2 5 5 - 1 5 9 ; 197(1 

MIGRATION; REDISTRIBUTION; ZINC; CADMIUM; 
SEDIMENTS; SALTHATER; ESTUARIES 

GEOGRAPHIC*! DESCRIPTIOR; O . S . ( « ) , T e x a s , C o r p u s 
c h r l s t l Bay 

A s u r v e y o f t r a c e - e l e a e n t l e v e l s I n t h e e s t u a r i n e 
s e d i a e n t s o f T e x a s s h o w s t h a t C o r p u s C h r l s t l B a y 
h a s a n o a a l o u s l y h i g h c o n c e n t r a t i o n s o f z i n c a n d 
c a d a i a a . Maps o f e l e a e n t a l a b u n d a n c e v i t b i n t h e 
b a y I n d i c a t e l a r g e c o n c e n t r a t i o n g r a d i e n t s , t h e 
h i g h e s t v a l u e s b e i n g n e a r t h e h n r b o r e n t r a n c e . 
S e a s o n a l d e t e r m i n a t i o n s o f a e t a l l e v e l s I n t h e 
h a r b o r a n d b a y v a t e r s a l s o r e v e a l e d v a r i a t i o n s 
v i t h t i n e . D u r i n g s u a a e r , s t a g n a t i o n o f t h o 
h a r b o r v a t e r i n c r e a s e s t h e c o n c e n t r a t i o n o f 
a e t a l s s o t h a t s i g n i f i c a n t q u a n t i t i e s p r e c i p i t a t e 
In t h a r e d u c i n g e n v i r o n a e n t o f t h e b o t t o a v a t e r . 
I n v l n t e r , t h e e x c h a n g e o f v a t e r S e t w t j e n t h e b a y 
a n d t h e h a r b o r i n c r e a s e s , a n d a e t a l s u r e 
r e d l s s o l v e d f r o a h a r b o r d e p o s i t s , v a s h e d i n t o t h e 
b a y , a n d a d s o r b e d b y p a r t i c l e s s e t t l i n g t o t h e 
b o t t o a . 

2 3 0 
G e o c h e m i s t r y a n d T r a n s p o r t o f M a n g a n e s e , I r o n , 
C o b a l t , c o p p e r . Z i n c , C a d a i a a , a n d L e a d i n t h e 
F r e s h - H a t e r a n d E s t u a r l n e E n v i r o n m e n t s o f t h e B i g 
c y p r e s s - E v e r g l a d e s R e g i o n o f F l o r i d a 

K o r v a t h , G . J . ; F l o r i d a S t a t e O n l v . , T a l l a h a s s e e , 
F l a . 

D n i v . M i c r o f i l n s , Ann A r b o r , M i c h . , O r d e r H o . 
7 3 - 2 5 , 1 1 5 , D i s s . A b s t r . I n t . B 1 9 7 3 , 3 9 ( h ) , 
1 5 7 0 - 5 

VATER; SRAHPS; ESTOAPTES; GEOCHEMISTRY; 
MAMGABESE; IROM; C03ALT; COPPER; ZINC; CADHIOH; 
LEAD 
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A c c n a u l a t i o n o f s o l u b l e a n d P a r t i c u l a t e 
R a d i o n u c l i d e s b y E s t u a r l n e F i s h 

H o s s , P . ; " a o t i s t , J . 

R a t i o n a l M a r i n e F i s h e r i e s S e r v i c e , B e a u f o r t , R C ) . 
1 9 7 1 . F r o a 3 r d n a t i o n a l s y a p o 3 i u a o n 
r a d i o e c o i o g y ; Oak R i d g e , T e n n e s s e e , OSA ( 1 0 Hay 
1 9 7 1 ) ; 1 9 7 1 

CERIUM 1 0 0 ; CHROMIUM 5 1 ; ESTUARIES; F I S H : 
RADIOSCOLOGY; FOOD CHAIRS: GASTROINTESTINAL 
TP ACT; MUSCLES; RADIONUCLIDES; K I N E T I C S ; 
SEDIMENTS; UPTAKE; RATER; ZINC 6 5 

A s e r i e s o f e x p e r i m e n t s v a s c o n d u c t e d t o m e a s u r e 
t h e a c c u a u l a t l o n o f Zn 6 5 ( s o l u b l e i n s e a v a t e r ) 
a n d Ce 1 0 0 a n d Cr ( p a r t i c u l a t e i n s e a v a t e r ) b y 
e s t u a r l n e f i s h , a u a a l c h o g ( F u n d u l u s 
h e t e r o c l i t u s ) , f l o u n d e r ( P a r a l l c h t h y s s p . ) , 

A t l a n t i c c r o a k e r ( M l c r o p o g o n u n d u l a t u s ) , a n d 
s e n h a d e n ( B r e v o o r t l a t y r a n n u s ) . C o n p a r i s o n s v e r e 
a a d e b e t w e e n ( 1 ) a c c u a u l a t i o n o f Zn 6 5 a n d Ce 1 0 0 
f r o a f o o d a n d f r o a v a t e r , a n d (2) a = c u a u l * t l o n o f 
Zn 6 5 a n d C r S I i n t h e p r e s e n c e a n d a b s e n c e o f 
s e d i m e n t s u b s t r a t e . U n d e r e x p e r i m e n t a l 
c o n d i t i o n s t h e p r e s e n c e o f a s e d i a e n t s u b s t r a t e 
r e d u c e d t h e a c c u n u l a t l o n o f b o t h Zn 6 5 a n d Cr 51 
b y A t l a n t i c c r o a k e r . Of t h e t i s s u e s a n a l y z e d , 
c r o a k e r m u s c l e a c c u m u l a t e d t h e l e a s t a m o u n t o f 
b o t h I s o t o p e s . H i g h e r l e v e l s o f Zn 6 5 v e r e 
a c c u m u l a t e d by aummichog, f r o m f o o d t h a n f r o m 
v a t e r . I n c o n t r a s t n e i t h e r a a m m i c h o g n o r 
f l o u n d e r a c c u m u l a t e d a p p r e c i a b l e a m o u n t s o f Ce 
1 0 0 f r o m f o o d . A c c u a u l a t i o n o f Ce 100 i n t h e 
g a s t r o i n t e s t i n a l t r a c t ot m e n h a d e n ' ' a s a t t r i b u t e d 
B O I n l y t o s v a l l o v e d s e a v a t e r . 

2 3 2 
M e r c u r y C o n c e n t r a t i o n s i n F i s h o f t h e G r e a t Smoky 
M o u n t a i n s N a t i o n a l P a r k 

H o c k a b e e , J . w . ; Oak R i d g e N a t i o n a l L a b . , T e n n . 

O R N L - T M - 3 9 0 8 , 17 p . ; 1 9 7 2 , N o v e a b e r 

PLY ASHES; COAL; HERCURY; F I S H ; MERCURY 
POLLUTION; AT0HIC ABSORPTION SPECTROPHOTOMETRY; 
BAIN BOD TROOT; BROOK TROUT; STONEROLLER; TROPHIC 
LEVELS; BI©CONCENTRATION; CHRONIC EXPOSURES 

TAXONOMY: SALMO GAIRDNERI; SALVELINUS FONTINALIS; 
CA1P0ST0MA ANOHALUH 

E x c e s s i v e m e r c u r y c o n c e n t r a t i o n s o s t e n s i b l y d u e 
t o p o l l u t i o n h a v e b e e n r e p o r t e d i n f i s h t i s s u e 
f r o a A s i a , N o r t h A m e r i c a , a n d E u r o p e . H o v e v e r , 
t h e c o n c e n t r a t i o n s o f m e r c u r y o c c u r r i n g n a t u r a l l y 
i n f i s h t i s s u e h a v e n o t b e e n v e i l d e f i n e d ; 
p u b l i s h e d v a l u e s r a n g e f r o n 0 . 0 2 ppm t o 0 . 2 ppm 
m e r c u r y . O r g a n i s e s f r e e f r o a m e r c u r y p o l l u t i o n 
a r e d i f f i c u l t t o f i n d d u e t o t h e v i d e 
d i s t r i b u t i o n o f n e r c u r y - c o n t a l n l n g f l y a s h 
d e r i v i n g f r o a t h e b u r n i n g o f c o a l . I n o r d e r t o 
o b t a i n d a t a on m e r c u r y c o n c e n t r a t i o n s i n f i s h a t 
o r n e a r n a t u r a l b a c k g r o u n d l e v e l s , 1 2 1 f i s h o f 
t h r e e s p e c i e s v e r e c o l l e c t e d f r o a h i g h a l t i t u d e 
s t r e a a s 1 5 - 2 0 m i l e s f r o a t h e n e a r e s t f l y a s h o r 
o t h e r p o l l u t i o n s o u r c e . H e r c u r y a n a l y s i s w a s by 
f l a m e l e s s a b s o r p t i o n s p e c t r o p h o t o m e t r y . T h e r e v a s 
n o s i g n i f i c a n t d i f f e r e n c e i n m e r c u r y 
c o n c e n t r a t i o n s a a o n g f i s h a n a l y z e d w h o l e , w i t h 
g a s t r o i n t e s t i n a l t r a c t r e m o v e d , o r a s t r i p o f 
a x i a l m u s c u l a t u r e . T h e r e w a s n o s i g n i f i c a n t 
d i f f e r e n c e i n m e r c u r y c o n c e n t r a t i o n i n a l l 
s a m p l e s o f o n e s p e c i e s a n d e a c h s e p a r a t e s a a p l l n g 
o f o n e s p e c i e s . T h e r e v a s n o s y s t e n a t i c c h a n g e i n 
a e r c u r y c o n c e n t r a t i o n i n t h e f i s h a l o n g a n 
e l e v a t i o n a l g r a d i e n t . T h e a e r c u r y c o n c e n t r a t i o n 
(mean v a l u e s i n ppm) v e r e : r a i n b o w t r o u t (SALM0 
GAIRDNERI) , 0 . 0 3 6 ; b r o o k t r o u t (SALVELINUS 
FONTINALIS) , 0 . 0 1 8 ; s t o n e r o l l e r (CAHPOSTOHA 
ANOMALUM), 0 . 0 3 9 . T h e r e w a s n o e v i d e n c e o f 
t r o p h i c l e v e l c o n c e n t r a t i o n o f m e r c u r y , s i n c e t h e 
p r i m a r y c o n s u m e r s t o n e r o l l e r s h a d a h i g h e r m e a n 
m e r c u r y c o n c e n t r a t i o n t h a n t h e s e c o n d a r y c o n s u m e r 
R a i n b o w t r o u t c o l l e c t e d a t t h e s a m e s a m p l i n g 
s t a t i o n . T h e s e r e s u l t s i n d i c a t e t h a t a l l f i s h 
a c q u i r e a b o u t t h e s ame t i s s u e c o n c e n t r a t i o n s o f 
m e r c u r y a t c h r o n i c e x p o s u r e t o v e r y l o w l e v e l s . 
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Rout ron A c t i v a t i o n A n a l y s i s f o r E t a l l y i n g t h o H o l e 
o f Huaic A c i d s D a r i n g T r a n s p o r t o f T r a c e R l e a e n t s 
i n t h e n a r i n e G i o c y c l e 

H u l l e v , D . ; S t r o h a l , P. 

Pa r t o f N u c l e a r A c t i v a t i o n Techn iques i n t h e L i f e 
S c i e n c e s , V ienna I n t e r n a t i o n a l A t o n i c Energy 
Agency, 1972, 385-390 . Proa Syapos iun on N u c l e a r 
A c t i v a t i o n T e c h n i q u e s i n L i f e s c i e n c e s . B l e d , 
Y u g o s l a v i a , COHP-720H25; 1972, A p r i l 10 

ACTIVATIOH ANALYSIS; ANTINOMY; CESIOB; COBALT; 
EOROPIOB; HOBIC ACIDS; IBOB; BULTI-BLEHBNT 
ANALYSIS; NEUTRONS; QOANTTTATIVB CHEMICAL 
ANALYSIS; SCANDIUM; SBLBB10B; SILVEB; STR0NTI0R; 
TRACE AMOUNTS: TRANSPORT: BIOCTCLE 

The r o l e o f h a n l c a c i d s I n t h e t r a n s p o r t o f t r a c t * 
e l e a e n t s i n a a r l n e b i o c y c l e has been i n v e s t i g a t e d 
bv aeans o f n e u t r o n a c t i v a t i o n a n a l y s i s . I t i s a 
we l l - known f a c t t h a t h u a l c a c i d s can a c c u a u l a t e 
c e r t a i n t r a c e e l e a e n t s , b u t l i t t l e i s known a b o u t 
t h e i r s e l e c t i v i t y under c e r t a i n p h y s i c o - c h e a l c a l 
c o n d i t i o n s . R u n i c a c i d s i s o l a t e d f r o a t h e Roc th 
A d r i a t i c sed imen ts were h y d r o l y s e d t o t h e i r s a i n 
components, n a a e l y t o a a l n o a c i d s , phenol3, 
sugars and condensed benzene c o r e . Each o f t h e 
• e n t i o n e d c o a p o n e n t s can a l s o f i x some t r a c e 
e l e a e n t s . D e g r a d a t i o n o f h u a l c a c i d s I n t h e 
env i ronmen t o c c u r s by t h e a c t i o n o f 
m i c r o o r g a n i s m s and d u r i n g t h i s s t e p c e r t a i n t r a c e 
n e t a l s bncoae a v a i l a b l e t o a a r l n e aniaal3 t h r o u g h 
s tanda rd p h y s i o l o g i c a l p r o c e s s e s . I n t h i s v o r k 
neu t ron a c t i v a t i o n a n a l y s i s was a p p l i e d t o t h e 
q u a l i t a t i v e and q u a n t i t a t i v e d e t e r a i n a t i o n o f 
t r a c e e l e m e n t s i n hua l c a c i d s o f m a r i n e o r i g i n , 
and I n t h e i r h y d r o l y s i s p r o d u c t s . The t r a c e 
e l e a e n t s Measured v e r e Ps, Co, S c , Sb , Eu, Cs , 
se , Aq and S r . The c o n c e n t r a t i o n s o b t a i n e d 
ranged f r o m 10 ( -2) t o 1 0 ( - 8 ) q o f a c e r t a i n 
m i c r o z o n s t i t u e n t p e r g raa o f s a a p l e . The r e s u l t s 
c o n c e r n i n g t h e r o l e o f h u a i c a c i d s i n t h e c y c l e 
of t r i c e e l e m e n t s i n a a r l n e b i o c y c l e a r e 
d i s c u s s e d . The e x p e r i a e n t a l d a t a a r e coapared 
w i t h the l a b o r a t o r y e x p e r l a e n t s d e a l i n g w i t h t h e 
d e t e r a i n a t i o n o f s t a b i l i t y c o n s t a n t s f o r n e t a l 
complexes o f h u a i c a c i d s and t h e i r h y d r o l y s i s 
p r o d u c t s . Proa t h e s e da ta i t i s p o s s i b l e <:o 
suggest t h e e c o l o g i c a l i a p o r t a n c e o f t r a c e 
e l e a e n t s bonded t o hua i c a c i d s i n a c e r t a i n 
r e g i o n . 
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cada lua and z i n c T o x i c i t y and S y n e r g i s a t o 
F l o a t i n g A q u a t i c p l a n t s 

H u t c h i n s o n , T . C . ; C z y r s k a , H . ; Depa r t aen t o f 
Botany and I n s t i t u t e o f E n v i r o n a e n t a l Sc iences 
and E n g i n e e r i n g O n i v e r s i t y o f T o r o n t o , T o r o n t o , 
o n t a r l o 

Water P o l l u t i o n Research i n Canada 197 2, 5 9 - 6 5 , 
I n s t i t u t e o f E n v i r o n a e n t a l S c i e n c e s and 
E n g i n e e r i n g P u b l . No. E I - 3 ; 1972 

CADNIBM; ZINC; TOXICITY; SYNERGISM; AQUATIC 
PLANTS; OPTAKE; GROWTH 

F l o a t i n g a q u a t i c p l a n t s have been used I n a s t u d y 
o f t he u p t a k e , t o x i c i t y and s y n e r g i s a o f c a d a i u a 
and r l n c . Roth o f t h e s p e c i e s u s e d v e r e f o u n d t o 
accumu la te t h e a e t a l s , f r o a even v e r y l o v l e v e l s 
i n s o l u t i o n . Cadmium a t 0 . 0 1 ppm had an 
i n h i b i t o r y e f f e c t on g r o w t h ; and 0 . 1 ppm was 
enough t o cause d e a t h . A c o n c e n t r a t i o n f a c t o r o f 

up t o 9500 t i a e s o c c u r r e d ; w i t h c l e a r 
I m p l i c a t i o n s o f p o t e n t i a l f o o d c h a i n e f f e c t s . 
I n t e r s p e c i f i c c o m p e t i t i o n vas found t o be a 
f u r t h e r f a c t o r I n f l u e n c i n g n e t a l t o x i c i t y . 
I n t e r s p e c i f i c c o a p e t i t l o n vas found t o be a 
f u r t h e r f a c t o r i n f l u e n c i n g n e t a l t o x i c i t y . I n 
n a t u r a l " f i e l d " s i t u a t i o n s , b i o l o g i c a l , 
c o m p e t i t i o n i s t h e norm. Cadaium and z i n c a c t e d 
s y n e c g i s t l c a l l y t o g e t h e r . Z i n c marked ly 
i n c r e a s e d t h e I n h i b i t o r y e f f e c t o f c a d a i u m , even 
t hough i t vas I t s e l f s t i m u l a t o r y . The p r e s e n c e 
o f one a e t a l a l s o i n c r e a s e d t h e u p t a k e o f t h e 
o t h e r . The e c o l o g i c a l i m p l i c a t i o n s a r e d i s c u s s e d . 

235 
Removal o f R e t a l I o n s and O i l f rom Waste R a t e r 

I c h l k l , I I . ; Nakade, K . ; M i t s u i M i n i n g and 
Sme l t i nq C o . , L t d . 

Ger. O f t e n . (GWXXBX) 2313600 (C 02C) , 11 p . ; 
1972, Barch 

WASTE WATER; BETALS; REBOVAL; CADMI0H; LEAD; O I L ; 
ELECTROLYSIS; ALUMINUM; Z IBC; ALLOY; ANODE; 
COAGULATION; POLYACRYLABIDE; FLOTATIOB 

236 
D e t e r m i n a t i o n o f t h e D i f f u s i o n C o e f f i c i e n t o f 
Rad loe lemen ts i n t h e Rhone Sediments 

T j u l n , M . ; P l e a t , P . ; Saas, A . ; Grauby , A . ; 
Depar taen t o f E n v i r o n m e n t a l C o n t a m i n a t i o n , B a t l . 
I n s t . R a d i o l . S e i . , C h i b a , Japan 

H e a l t h P h y s i c s (RLTPAO), 2 0 ( 6 ) , 665-672; 1973 

RADIONUCLIDES; SEDIMENTS; RHONE SEDIMENTS; CERIUM 
101; CESIUM 137; HARGARESE 5 0 ; STRONTIUM 85; ZINC 
6 5 ; ANALYSIS; DIFFUSION; CERIUM; COBALT: CESIUM; 
MANGANESE; STRONTIUM; ZINC 

The t r a n s f e r phenomena o f c e r i u m - 1 0 1 , c o b a l t - 6 0 , 
ces lum-137, , manganese-50, 3 t r o n t l u m - 8 5 and 
z i n c - 6 5 i n t h e Rhone s e d i a e n t s v e r e s t u d i e d i n 
t h e l a b o r a t o r y . The t r a n s f e r o f t h e v a r i o u s 
r a d i o e l e m e n t s i n t h e e n v i r o n m e n t conce rned obeys 
P i c k ' s second l a v o f d i f f u s i o n . The d i f f u s i o n 
c o e f f i c i e n t s (D) o f s t r o n t i u s - 8 5 and 
aanganese-50 v e r e d e t e r n i n e d . They a r e 
r e s p e c t i v e l y 2 . 1 x 1 0 ( - 2 ) c m ( 2 ) / d a y a n d - 1 . 1 x 
1 0 { - 2 ) c m ( 2 ) / d a y . The v a l u e s o f t h e d i f f u s i o n 
c o e f f i c i e n t s o f t h e o t h e r e l e m e n t s v e r e n o t 
d e t e r n i n e d a c c u r a t e l y enough due t o t h e i r 
f i x a t i o n v e r y nea r t h e sed imen t bed s u r f a c e . 
However, t h e y a r e e x p e c t e d t o f o l l o w t h e same 
d i f f u s i o n l a v a c c o r d i n g t o t h e e x p e r i a e n t a l 
p r o t o c o l used . The s t a b l e e l e a e n t s i n t h e Rhone 
s e d i a e n t s ve re a n a l y s e d by v a r i o u s 
s p e c t r o - p h o t o a e t r i c methods and by n e u t r o n 
a c t i v a t i o n . 

237 
R a d i o a c t i v e C o n t a a i n a t i o n o f t h e Ma r i ne 
Env i ronmen t 

I n t e r n a t i o n a l A t o a i c Energy Agency 

p r o c e e d i n g s o f a Symposium, S e a t t l e 1 0 - 1 0 , J u l y 
1972, 786 p p . , V i e n n a ; Symposium on t h e 
I n t e r a c t i o n s o f R a d i o a c t i v e Con tam inan t s v l t h t h e 
C o n s t i t u e n t s o f t h e H a r i n e E n v i r o n n e n t ; 1973 

RADIONUCLIDES; RADIOACTIVITY; MARINE BIOLOGY; 
CONTAMIBATIOB; SALTWATER 
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238 
Result of Pluvial Zinc Pollution on tho Zinc 
Content of littoral and Ss&-llttoral organisas in 
Cardigan HIT, Hales 
Ireland, R.P.; Dep. zool., Oniv. coll. Hales, 
Aberystvyth/Cardiqanshire, Hales 
Environ, oollut. (ENVPAP) 9(1), 27-35; 1973 
7IRC; SEAHEKDS: MOLLUSCS; MARINE ORGANISMS; 
PIITPR PEEDEPS: »TSTRTBUTION; SALTVATBR 
TAXONOMY! UTTORIRA LTTTOREA 
GEOGRAPHIC Al DESCRIPTION: Hales, cardlqar Bay 
Following fluvial sine pollution, the 
concentration of zinc in seaweed vas related to 
that In the external aedlua, while tha zinc in 
the aollusk Uttocina llttorea reflected that 
found in the food supply. An anoaalous 
distribution of zinc in filter-feeding aniaals 
•iqht indicate a species specificity for aetal 
uptake. 

239 
Distribution of Alkyl Arsenlcals in Model 
Ecosystea 
Isensee, A.P.; Kearney, p.C.; Hoolson, E.A.; 
Jones, G.E.: (Jilliaas, V.P.; Agricultural 
Environaental Ouality Institute, Agricultural 
Research Center, ARS, U.S. Department of 
Agriculture, Beltsvllle, HD 20705 
Env. Sci. Tech., 7(9), 841-845; 1973, Septeaber 
CAPPON 18; BIOHAGKIPICATION; AlKTl ARSBNICAIS; 
MO DEI ECOSYSTEM; CIO-LABEIED CACODTIIC ACID; 
DTMETHYLAPSTNE; DMA; POOD CHAIRS; ALGAE; SRAILS; 
FISH; ARSENIC; AQUATIC ECOSTSTERS 
TAXONOMY: DAPRRIA MAGNA 
Distribution of carbon-14-labeled cccodyllc acid 
(CA) and diaethylarsine (DMA) among aguatic 
organises In a aodel ecosysten vas studied. 
Pish, DAPHNIA MAGNA, snails, and algae vere 
exposed to CA and DMA for 3, 29, 32, and 32 days, 
respectively. Lover food chain organises (algaa 
and DAPHRIA) bioaccuaulated aore CA and DMA than 
did higher food chain organisms (snails and 
fish). Amounts aceuaulated Indicate that CA and 
DMA do not shov a high potential to bionagnlfy in 
the environaent. An Increase In bloaass 
(primarily algae) over 32 days largely accounted 
for a gradual loss of CA and DMA froa solution. 

2 4 0 
chemical Behavior of Rutheniua-106 In Seavater 
and Uptake by Marine Organisas 
Ishlkava, H.; Sualya, M.; Saiki, M. 
Part of Radioactive Contamination of the Marine 
Environaent, Proceedings of syaposlua held by the 
International Atonic Energy Agency, Seattle, HA, 
July 10-14, 1972, (359-366), 786 p.; 1973 
RUTHENIUM; CHEMISTRI; SALTHATER; MARINE BIOLOGY; 
P HTSI CO- CH «<1 ISTRY 
TAXONOMY; HEBETRIX LM1A8KI 

The physico-chemical behavior of prepared 
ruthenlua-106 chloro- and nltrosyl 
chloro-complex species vere Investigated by 
filter paper electrophoresis using 0.1N Mac 10(H) 
as a supporting electrolyte. Ruthenlua-106 
uhloro-coaplexes (111,1V) In a seavater system 
vere fractionated physlco-chemlcally into at 
least four "anionic", one "neutral" and one 
"catIonic" species. The electrophoretic 
mobilities of fractionated ruthenlua-106 species 
in seavater vere found to be constant for the 
nltrosyl chloro-complexes (III) during the aging 
period froa 2 to 240 h, but reaarkable changes 
vere observed on the electtophoretlc patterns of 
ruthenlna-106 chloro-coaplexes throughout the 
experimental periods. It appears. In both cases, 
that significant physlcochealcal changes take 
place within the initial stage after addition of 
rutheniua-106 complexes. Biological uptake 
experlaents In claas, MERETRXX LAHARCKI, were 
carried out vlth electrochroaatographically 
fractionated Ionic species of cuthenluar 106 
nitrosyl chloro-coaplexes. The gill and aid-gut 
gland (liver) showed high concentrations for all 
the fractionated species. Considerable 
differences of concentration factors 
(concentration ratio) of rutheniua by claas vere 
observed in the anionic, cationic and neutral 
species. I.e. the concentration factor of the 
catlonlc fraction vas 10 tines higher than that 
of the other fractions. The order of the 
concentration factor vas as follows: "cationic" 
is greater greater than "neutral" is greater than 
"anionic" species. 
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Cadmlua Content and Distribution in the Mud, 
Blood Clans, Fish Flesh, and the Alga, PORPHTRA 
TENERR, In the Arlake Bay 
Ishlo, S.; Ohba, H.; Tanaka, Y.j Tadokoro, S.; 
Pac. Agric., Kyushu Univ., Fukuoka, Japan 
Nippon Sulsan Gakkaishl (RSUGA?) , 39(6), 705-712; 
1973 
CADNIOM; CLAMS; ALGAE; TOXICITY; FISH; HUMANS 
TAXONOMY: PORPHYRA TERERA 
The cadaiua content In the and obtained froa the 
Ariake Bay, Japan, vas In a range from 0.4 to 15 
ppa. on the basis of the aaxiaua perslsslble 
aaount of Cd Intake by nan, 0.3 ag/day, the 
intake of claas should be restricted to 90-300 
g/day. No significant aaoent of Cd vas detected 
in fishes. The coaten in dried algae (PORPHTRA 
TENSBA) was in a range of 0.3-4.0 ppn, indicating 
that the huaan consumption of algae as food is 
not hazardous. 
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concentration of Heavy Retain In Sediaent Cores 
froa Selortoa Wisconsin tattoo 
Inkandar, T.R.; Koeney, D.R.; Department ot Soil 
Science, university of Wisconsin, Radlson, RI 
Env. Set. Technol., fl(2), 165-170; 1970 
COPPER. z i n c ; CANNXIMI LEAD; cnRONioR; RICKELI 
SEDTRENT CORES 1 MPICHRENT; RONOFF; SEWAGE; 
ATMOSPHERIC LOADING; LAKES; FRESHWATER 

GEOGRAPHICAL DESCRIPTIOR: O.S. Hisconsln 
The concentrations of Co, Zn, CO, Pb, Cr, and Rl 
in sediaent cores fvoa five hard-vater and five 
soft-water lakes in Wisconsin vara determined. 
Rased on estlaates of sediaentation rates, tho 
sediment samples used for estlaatlon of the early 
cultural or precultural concentratlona vera 
deposited mo to uoo years ago. The preeultural 
concentrations of cu, Zn, Cd, and Pb vere, in 
nearly all canes, less than those of postcaltural 
and especially of modern (0-10 CB) sadlaents. In 
general, there vas no significant trend In the 
vertical distribution of Rl, bot four of the 10 
lakes had accumulated Cr In recent tiaea. The 
accumulation of Cu In three of the hard-vater 
lakes investigated van related to copper sulfate 
(used as an algalclde) input froa 1919 to 1900. 
Surface enrlchaent aay have been due to runoff 
from urban and agricultural lands and from savage 
Inputs. The noticeable buildup in Pb vas 
attributed mainly to atmospheric loading. 

293 
Removal of Heavy Ratals froa Aqueous solutions 
vverssn, R.L.; Rockwell International Corp. 
Ger. Off en. (nwiXBX) 231*238 (C 22 B), 31 Bar 1972 
n pp.; 1972, Rarch 31 

CADHTOR; REMOVAL; WATER; COPPER; NERCOPY; HEAVT 
METALS; WASTE WATER; 

2U0 
Interaction of Heavy Hotallic ions vith 
Microorganisms 
Izaki, K.; vac. Agric., Tohoku Onlv., sandal, 
Japan 
S e l k a g a k u ( S E I K * Q ) 0 5 ( 5 ) , 2 1 9 - 3 3 ; 1973 

REVIEW; METALS; HICROORGARISRS; IRHIBITORY EFFECTS 
A revlev with *B references la given on the 
aechanisa of the Inhibitory effect of heavy aetal 
ions on alcroorganlsas, and on tha resistance of 
the organises to heavy aetals. 
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Cadalua content in Saa water, Bottoa Sedlaant, 
Plflh, Lichen, and Elk in Finland 
Jaakkola, T.1 Takuhaehl, H.t Rlottinan, J.K. 
Port of Conlston, P. and Korto, P. (Eds.), 
Environmental Quality and safety. Vol. 2. Global 
Aspects of Chemistry, Toxicology and Technology 
as Applied to the Environment, i s , 313 p. Gaorg 
Thlaem Publishers, Stattgirt, w. Geraany. 
Academic Press, inc.. Rev York, BY, p. 230-237; 
1973 
CHORION; 3BDIHERTS; PISH; LXCRERS; ELK; SALTWATER 
GEOGRAPHICAL DESCRIPTIOR: Finland 

206 
Cadaiaa content of Sea Rater, Bottoa Sediment, 
and Fiah, and Its Blialiiatlon Rate in Fish 
Jaakkola, T.; Takahashl, H.: soinlnen, R.; 
Rlsaenen, K,; neltttnen, J. 
Port of Radiotracer Studios of Chaaical Residues 
in Pood and Agriculture. Vienna-International 
Atoaic Energy Agency, froa Radiotracer Studies of 
Chomleal Residues In Food and Agriculture 
Reetlng, Vienna, Austria, October 25-29, 1971 
(69-75); 1972 
CADHIOR; PISH; QOARTITY RATIO; SALTWATER; 
SEOIRERTS; CADHIRR 115; HETABOLISH; TRACER: 
ELIHIRATIOR 

2 0 1 
Inf Juence of Lead and other Retals on Pish Delta 
- Amlnolevalinate Dehydrase Activity 
Jackla, B.; Rati. Rar. Rater Qual. Lab., o . s . 
Fnvlron. Prot. Agency, west Kingston, R.I. 
J. Pish Res. Board Can. (JFRBAK)30(0) , 560-2; 1973 
LEAD; PISH; ANIROLEVDLIRATE DEHYDRASE: HEBC0RY: 
FLOONDBR; SILVER; SILVER NITRATE; ERZYRE 
ACTIVITY; CADRIOH; H*TALS; ItORRICHOG 
TAXONOMY: F9ND0LRS HETEROCLXTOS; 
PSE0D0PLE0R0RECTES AMERICANOS 
The prolonged exposure of anaaichog (FONDOLOS 
HETEROCLXTOS) and winter flounder 
(PSENDOPLEBRORECTES ANERICAROS) to a 50 ppa 
initial concentration of lead nitrate resulted in 
reduction of liver and kidney 
delta-aainolevulinic acid dehydrase activity. 
The 50 ppa Pb(N03)2 concentration decreased to 
0.7 ppa total Pb in 20 hr and reaained at this 
level indefinitely. Cadaiaa chloride, zinc 
chloride, and silver nitrate all Increased the 
enzyae activity. Prolonged exposure to 0.02 ppa 
Borcury chloride (initial concentration) produced 
a narked inhibition of the ensyae activity in the 
early stages folloved by a partial recovery. The 
concentration also dropped froa an Initial 
concentration of 0.02 ppa to 0.001 ppa and 
remained at that concentration for up to 1 veek. 
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7ttfl 
A Rev iew o f O u t b o a r d N o t o r E f f e c t s on t h e A q u a t i c 
" n v l ronaent . 

J a c k i » l e x , T . P . j K u z B l n s l r l , L . B , 

J o u r . B a t e r P o l l . C o n t r o l P a d . , 0 5 , 1 7 5 9 ; 1973 

BOATS: REVIEW; BOTOBS: oil: CRGABIC COBPOUBDS; 
AQOATir BIOLOGT; WATERCRAFT 

V a r i o u s aspectII o f o u t b o a r d n o t o r o p e r a t i o n , 
i n c l u d i n g t h e a a g n i t o d e o f v a t e r c r a f t u s a g e , 
o p e r a t i o n and e f f i c i e n c y o t a t v o - c y c l e e n g i n e , 
c o a p o s l t l o n o f o u t b o a r d a o t o r f u e l s , a n d 
c o n p o u n d a e a i t t e d d u r i n g o p e r a t i o n a r e r e v i e w e d . 
C o i p o u n d s e a i t t e d t o r e c e i v i n g v a t e r s o r i g i n a t e 
f r o a I r a i n a g e o f c r a n k c a s e l i g u i d s a n d f r o a 
u n b u r n e d f u e l p a s s i n g t h r o u g h t h e c o a b a s t l o n 
c h a a b e r . o v e r h a l f t h e o r i g i n a l f u e l a i x t u r e f o r 
o u t b o a r d a o t o r s Bay he e a i t t e d u n b a r r e d I n t o 
r e c e i v l n q v a t e r s . F a c t o r s a f f e c t l n q t h e q u a n t i t y 
o f c o a p o u n d s e x h a u s t e d f r o a o u t b o a r d a o t o r s 
I n c l u d e h o r s e p o v e r r a t i n g , c r a n k c a a e s i z e , 
r o a p o s l t l o n o f f u e l a i x t u r e , t u n i n q o f t h e 
e n q l n e , and s p e e d o f o p e r a t i o n . Soae o f t b e 
c o a p o u n d s a e a s u r p d i n v a t e r c o n t a a l n a t e d b y n o t o r 
e x h a u s t i n c l u d e v o l a t i l e and n o n v o l a t i l e o i l , 
l e a d , a n d p h e n o l s . 

2»9 
Aqua R o g i a f o r Q u a n t i a t i v e R e c o v e r y o f M e r c u r i c 
S u l f i d e f r o a S e d i a e n t s 

J a c o b s , L . W . ; Reeney , D . R . ; P e p a r t a e n t o f S o i l 
s c i e n c e . U n i v e r s i t y o f P l s c o n u l n , R a d l s o n , V I 
51706 

E n v i r o n a e n t a l S c i e n c e a n d T e c h n o l o g y 8 ( 3 ) , 
2 6 7 - 2 6 8 : 1970 

DIGESTION PROCEDURE; SEDIREBTS; BERCORIC SOLPIDE; 
BERCtJRY; RECOVERY 

A d i g e s t i o n p r o c e d u r e c o n s i s t i n g o f a 2 : 1 
c o n c e n t r a t i o n o f R ( 2 ) ? 0 ( 0 ) :BN0 (3 ) p l u s 
K B n O ( 0 ) - K ( 2 ) S ( 2 ) 0 < 8 ) o x i d a t i o n t o be i n a d e q u a t e 
f o r q u a n t i t a t i v e r e c o v e r y o f R g s , a Rg conpound 
t h a t aay be p r e s e n t i n r e d u c e d a a t e r i a l s s u c h as 
r i v e r a n d l a k e s e d l a e n t s and v a s t e s l u d g e s , 
s i n c e HqS o r H q ( I t ) a s s o c i a t e d v l t h a e t a l s u l f i d e 
phases a a y be a s i g n i f i c a n t f r a c t i o n o f t h e t o t a l 
Hg i n t h e s e s u b s t a n c e s , I n c o a p l e t e d i s s o l u t i o n 
o f t h e s e Hq ( I I ) s u l f i d e phases d u r i n q s a a p l e 
d i a e s t l o n v i l l c a u s e t o t a l Hq c o n c e n t r a t i o n s t o 
be u n d e r e s t l a a t e d . An aqua r e q i a d i g e s t i o n 
o r o c e d u r e w h i c h q u a n t i t a t i v e l y r e c o v e r s HqS f r o a 
s e d i a e n t s i s d e s c r i b e d , and i s r e c o a a e n d e d f o r 
t o t a l Rg a n a l y s e s o f s e d i a e n t s . The a u t h o r s 
f o u n d t h a t R " n o ( a ) and K ( 2 ) S ( 2 ) 0 ( 8 ) a u s t b e 
i n c l u d e d v i t h aqua r e g l a t o o b t a i n c o t i p l e t e 
r e c o v e r y o f f i v e o t h e r Rg compounds l a p l i c a t e d 
i n Rg t r a n s f o r a a t l o n s a n d p o l l u t i o n i n t h e 
e n v i r o n a e n t . Bonaqua r e g i a p r o c e d u r e s b e i n g used 
t o a n a l y z e s e d l a e n t s o r s l u d g e s f o r t o t a l Bg 
s h o u l d b e t e s t e d f o r q u a n t i t a t i v e r e c o v e r y o f RgS. 

225 
l i t e r a t u r e o f H e r c u r y : A v a i l a b i l i t y o f E n g l i s h 
T r a n s l a t i o n s 

J e n n e , B . A . : S a n d e r s , v . 

J o u r . Wate r P o l l . C o n t r o l F e d . , 05 , 1952 ; 1973 

BIBLIOGRAPHY; BERCURY; TRANSLATIONS 

A l l r e f e r e n c e s t o p u b l i s h e d n o n - E n g l i s h l a n g u a g e 
a r t i c l e s c o n t a i n e d I n f i v e r e c e n t n a l o r r e v i e w s 
o f a e r c u r y i n t h e e n v i r o n a e n t have been c o m p i l e d . 
The a v a l l l b l l l t y , as o f J u l y 1 , 1971 , and t h e 
s o u r c e o f E n g l i s h t r a n s l a t i o n s I s i n d i c a t e d I n 
t h i s c o a p i l a t l o n o f 2 8 0 p a p e r s , o n l y 109 a r e 
a v a i l a b l e I n E n g l i s h t r a n s l a t i o n . A nuabec o f 
t h e r e f e r e n c e s c o a p i l e d a r e n o t l i s t e d i n 
s t a n d a r d a b s t r a c t l o u r n a l s a n d hence c c u l d n o t he 
v e r i f i e d . These r e f e r e n c e s a r e p r i a a r i l y f r o a 
t h e Japanese and S w e d i s h l i t e r a t u r e . 
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P r o b l e a s i n Lead B i n i n g Waste C o n t r o l 

J e n n e t t , J . C . ; W i x s o n , B . C . 

W a t e r P o l l . C o n t r o l A s s o c . J . , 0 0 ( 1 1 ) , 2 1 0 3 - 2 1 1 0 ; 
1 9 7 2 , Novenber 

LEAD; f l lB ING; HIKING WASTEWATER; WASTE C0BTR0L; 
CALCIOI); RAGNESIUH; HARDNESS; PR; AQUATIC 
BI0L0GT; STREAHS; PRECIPITATION; ABSORPTION; 
TOXIC ITY ; LEAD; Z INC ; COPPER; DIATOBS; ALGAE 

TAX0NCNY: 5YNEDRA: NAVICULA; CYBBELLA 

GEOGRAPHICAL DESCRIPTION: USA, HlsBOUtl 

E n v l r o n a e n t a l p r o b l e a s have o c c u r r e d i n s t r e a a s 
b e l o v t h e B i n e s and a l l l s o f t h e New Lead B e l t o r 
V i b u r n u a T r e n d o f s o u t h e a s t H i s s o u r i , p r i n c i p a l l y 
because o f l i q u i d w a s t e s p r o d u c e d by t h e 
o p e r a t i o n s . S e l e c t e d c h e a i c a l and p h y s i c a l 
p a r a a e t e r s v e r e a e a s u r e d and e v a l u a t e d : c a l c i u a , 
a a g n e s l u a , t o t a l v a t e r h a r d n e s s , pR, because 
t h e s e f a c t o r s aay a f f e c t a q u a t i c l i f e by t h e 
p r e c i p i t a t i o n o r a b s o r p t i o n o f heavy a e t a l s . No 
s i g n i f i c a n t c h a n g e s i n s t r e a a v a t e r q u a l i t y v a s 
o b s e r v e d f o r a l k a l i n i t y , h a r d n e s s , pH o r Do . 
P r e v i o u s s t u d i o s o f h e a v y a e t a l s i n c o n t r o l 
s t e a a s I n d i c a t e d t h a t t h e n o r a a l u n p o l l u t e d 
b a c k g r o u n d v a l u e s f o r l e a d , z i n c , and c o p p e r v e r e 
i n t h e r a n g e o f 6 t o 12 a g / 1 . Under e x i s t i n g 
c o n d i t i o n s , a n y h e a v y a e t a l s r e a a l n i n g i n 
s o l u t i o n f r o a t h e s i l l i n g p r o c e s s a r e 
p r e c i p i t a t e d r a p i d l y I n t h e s e t t l i n g and 
t r e a t a e n t l a g o o n s by t h e s l i g h t l y b a s i c (ph 7 . 5 
t o 8 . 2 ) a i n e v a s t e v a t e r and do n o t pose a 
t o x i c i t y p r o b t e a i n t h e l a g o o n e f f l u e n t a t t h e 
p r e s e n t . B i o l o g i c a l e x a a i n a t i o n o f v a t e r s a a p l e s 
i n d i c a t e d t h a t t h e t h r e e d i a t o n g e n e r a SYBEDRA, 
NAVICULA, and CYNBELLA v e r a u s e f u l a s b i o l o g i c a l 
i n d i c a t o r s . SYNEDRA and NAVICULA v e r e t o l e r a n t 
o f a l n i n g e f f l u e n t a n d CYNBELLA i n t o l e r a n t . 
SYBEDRA becaae t h e d o a i n a n t p o p u l a t i o n c l o s e t o 
t r e a t a e n t d i s c h a r g e s v h i l e CYHBELLA, a b u n d a n t i n 
c o n t r o l s t e a a s , a l a o s t d i s a p p e a r e d i n p o l l u t e d 
s t r e a a s . The v i s i b l e p r o l i f i c g r o v t h o f 
g r a y - c o l o r e d s l l a e a a t s i n t h e a r e a s t r e a a s v a s 
t h e f i r s t o b v i o u s s i g n o f a i n i n g p o l l u t i o n . 
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2 * 2 
S t u d i e s on t h e C o n c e n t r a t i o n o f I r o n 5 5 I n S o u t h 
P a c i f i c ocean H a t e r and H a r i n e o r g a n l s a j a n d I n 
t h e C o l u n b i a H i r e r 

J e n n i n g s , c . ; Oregon C o l l . o f E d u c a t i o n , 
H o n s o u t h , O regon 

P r o a r e s s p e p o r t , March 1 , 1972 - November 3 0 , 
1972 , R e p o r t R L O - 2 2 3 1 - 1 , C o n t r a c t RT ( 0 5 - 1 ) - 2 2 3 1 , 
Oregon C o l l e g e o f E d u c a t i o n , H o n a o u t h , O r e g o n ; 
1°72 

A00ATIC ECOSYSTEMS; RIVERS; DISTRIBOTION; P ISH; 
FOOD CHAINS; tROH 5 5 ; QUANTITY RATIO; 
RADIONOCT IDES; K INETICS; SQOAW P ISH ; CARP; 
OADTONWCLTDE MIGRATION; 7TNC 6 5 ; IRON; ZINC 

TAXONOMY; CtPRIHDS CARPIO; PTYCROCHOLAS OREGONENSE 

GEOGRAPHICAL DESCRIPTION: 0 . 3 . (HH) , W a s h i n g t o n , 
o r e g o n , C o l o m b i a R i v e r , McNary D a a , P a c i f i c ocean 

one s t u d y t r a c e d t h e d e c l i n e o f i r o n 55 a n d z i n c 
55 a c t i v i t y i n C o l u a b i a R i v e r f i s h v l t h t l a e and 
d e t e c t e d t h e v a r i a t i o n s i n t h e l e n g t h o f t i a e f o r 
a g i v e n t i s s u e t o c y c l e t h e r a d i o n u c l i d e o u t o t 
i t . The coaaon squaw f i s h , PTTCHOCHOLAS 
OREGONEHSE, a n d t h o coaaon c a r p , CTPRIHOS CARPIO, 
f r o a t h e c o l l e c t i o n s aade n e a r t h e RcNary Daa on 
t h e c o l u a b i a R i v e r v e r e u s e d . The second s t u d y 
d e a l t w i t h t h e c o n c e n t r a t i o n o f i r o n i n P a c i f i c 
ocean o r g a n i s e s — p i n k s h r i a p , e u p h a u s i d , p a c i f i c 
h e r r i n g , a n c h o v y . P r e l l a i n a r y f i n d i n g s i n d i c a t e d 
t h a t i r o n c o n c e n t r a t i o n s w e r e l o v i n o t q a n i s a s i n 
e g u a t o r i a l r e g i o n s and h i g h e r i n t h e t e a p e r a t e 
z o n e s . 
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B e h a v i o r o f H e r c u r y i n t h e E n v l r a n a e n t 

J e n s e n , S . ; J e r n e l o v , A . 

P a r t o f T e c h n i c a l R e p o r t No. 1 3 7 , M e r c u r y ' 
C o n t a m i n a t i o n i n Man and h i s E n v l r o n a e n t , 
I n t e r n a t i o n a l A t o a i c E n e r g y Agency , V i e n n a , 
A u s t r i a ( p . 0 3 - 7 ) , 181 p . ; 1972 , J u l y 

HERCORT; SEED DRESSINGS; BIRDS; IHDOSTRIAL 
WASTES; NATORKL SOORCES; S L I H I C I D E S ; COMPLEXES; 
MKRCORY SOLPIDE; ALKYLHERCORY; PHENTLHERCOHT; , 
ALKOXIALKTLHERCORT; HETHOXYETHYLHERCORY; 
SOLUBILITY PRODUCT; AEROBIC; ANAEROBIC; 
METHYLATION: CHEHTSTRY; SEDIMENTS; SOSPENDED 
MATTER: WATER 

A d i s c u s s i o n o f t h e c h e n i s t r y o f i n o r g a n i c and 
o r g a n i c a e r c u r y c o a p o u n d s , and t h e i r 
i . n t e r c o n v e r s i o n s I n v a t e r s e d l a n n t s , e t c . u n d e r 
a e r o b i c and a n a e r o b i c c o n d i t i o n s , i n c l n d l n g 
a e t h y l a t i o n and d e g r a d a t i o n . The a e r c a r y p r o b l e a 
i s a a i n l y based on t h e o c c u r r e n c e o f a e r c u r y i n 
f i s h i n t h e f o r a o f a e t h y l a o r c u r y , u s u a l l y 
r e s u l t i n g f r o a a e t h y l a t i o n o u t s i d e t h e f i s h , 
s i n c e d i a e t h y l n e r c u r y i s q u i t e v o l a t i l e , i t I s 
I m p o r t a n t t o know what t h e a a i n r e s u l t o f 
m e t h y l a t i o n i s , i n a o n o a e t h y l n e r c u r y o r 
d i n e t h y l a e r c u r y . The d i a e t h y l a e r c u r y aay be 
b r o k e n down i n t h e a i r and d e p o s i t e d v i t h 
p r e c i p i t a t i o n . T h u s , b o t h m e r c u r y and 
d l m c t h y l a e r c u r v a r e c y c l e d i n t h e a t m o s p h e r e , 
w i t h t h e l a t t e r c y c l e b e i n g t h e more i m p o r t a n t 
f o r t h e l o c a l c o n t a m i n a t i o n o f o r g a n i c m e r c u r i a l s . 
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The A n l f a n n a o f Sweden a s I n d i c a t o r s o f 
E n v i r o n m e n t a l C o n t a a i n a t i o n w i t h M e r c u r y and 
C h l o r i n a t e d H y d r o c a r b o n s 

J e n s e n , S . ; J o h n e l s , A . G . ; O l s o n , M . ; W e s t e r a a r k , 
T . 

P a r t o f P r o c e e d i n g s o f t h e 1 5 t h I n t e r n a t i o n a l 
o r n i t h o l o g i c a l C o n g r e s s , 0 5 5 - 0 6 5 ; 1972 

BIRDS: BIRO POPOLATIONS; PESTICIDES; HERCORY; 
CHLORINATED HYDROCARBONS; SHED BATING BIRDS; 
PHEASANTS; PARTRIDGES; PIGEONS; OWLS; SEASONAL 
VARIATIONS; SEED DRESSINGS; MEOTRON ACTIVATION 
ANALYSIS; PBATHERS; PREDATORY BIRDS; HISTORICAL 
TBKWDS; ALKOXYALKYLHERCDRY; PHENYLHERCORY; 
ALXYLHERCORY; GOSHAWK; L I V E R ; STARLINGS; P I S H ; 
CHUOR-ALKALI PLANTS; P0LP; PAPER MILLS ; OSPHEY; 
HBTHYLMEHCORY; GREBE; HETHYLATION; PH; 
SOLUBILITY; GEOGRAPHIC VARIATIONS; BIOLOGICAL 
HALF-L IFE; DDT; POLYCHLORINATED BIPREHYLS; 
GOILLEHOTS; PAT; EGGS; CORMORANTS; EAGLES; 
MERGANSERS; DUCKS 

GEOGRAPHICAL DESCRIPTION: Sweden 

The c o n c e n t r a t i o n o f Mercury and c h l o r i n a t e d 
h y d r o c a r b o n s i n s e v e r a l v a r i e t i e s o f S w e d i s h 
b i r d s i s d i s c u s s e d , i n c l u d i n g h i s t o r i c a l t r e n d s 
d u r i n g t h i s c e n t u r y , m o s t l y based on f e a t h e r 
a n a l y s e s , s e a s o n a l v a r i a t i o n s r e l a t e d t o t h e u s e 
o f a l k y l a e r c n r y s e e d d r e s s i n g s a r e g i v e n f o r some 
seed e a t i n g b i r d s . The l e v e l s o f m e r c u r y i n f i s h 
e a t i n g b i r d s show a more g r a d u a l r i s e , w h i l e t h a t 
i n t h e s e e d e a t i n g b i r d s showed a v e r y r a p i d r i s e 
v l t h t h e use o f a l k y l a e r c u r y seed d r e s s i n g s and a 
r e d u c t i o n f o l l o w i n g t h e ban o f s u c h d r e s s i n g s . 
Soae work was done w i t h m i g r a t o r ; b i r d s and 
i n f e r r e d a n e n v i r o n m e n t l e s s p o l l u t e d v l t h 
m e r c u r y i n A f r i c a . Some w o r k was done on t h e 
c o n t a a i n a t i o n o f f a t s and e g q s by c h l o r i n a t e d 
h y d r o c a r b o n s (DDT 6 PCBs ) . 
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H e r c u r y Pood C h a i n s 

J e r n e l o r , A. 
p a r t o f H a r t u n g R. ( e d . ) E n v i r o n a e n t a l M e r c u r y 
c o n t a a i a a t i o n . I n t e r n a t i o n a l C o n f e r e n c e , 1 9 7 0 , 
Ann A r b o r S c i e n c e P u b l i s h i n g , I n c . Ann A r b o r , 
M i c h i g a n ) p . 1 7 0 - 1 7 7 ; 1972 

BIOACCOMULATION: HERCUBY: PISH; HICROORGAHISMS: 
PIKE; WHITEFISH; FOOD CHAIRS; HETHYLATION; 
HETRYLHERCORY; B0TT0R PA0NA; ANIMALS 

I n o r d e r t o s t u d y t h e a c c u n u l a t l o n o f m e r c u r y i n 
f i s h , 1500 Kg o f N o r t h e r n p i k e v e r e c a u g h t i n 
h e a v i l y c o n t a a l n a t e d w a t e r s i n Sweden. F i s h 
i n s i d e t h e s t o m a c h s o f t h e p i k e , m o s t l y 
v h i t o f i s h , w e r e a n a l y z e d f o r a e r c a r y . B o t t o a 
f a a n a , o n v h i c h t h e w h l t e C i s h f e e d , v e r e a l s o 
a n a l y z e d f o r m e r c u r y . . A c c u m u l a t i o n u p t h e f o o d 
c h a i n was o b s e r v e d t o be 1 0 - 1 5 * o f i n t a k e a t e a c h 
s t e p l e v e l . I n v e s t i g a t i o n o f t h e c a p a c i t y o f . 
a i c r o o r g a n l s a s i n f i s h t o m e t h y l a t e m e r c u r y 
y i e l d e d a n o m a l o u s d a t a . S u b s e q u e n t f i n d i n g s 
showed t h a t c e r t a i n m i c r o o r g a n i s m s v h i c h a r e 
p r e d o m i n a n t i n f i s h s l i m e d u r i n g t h e l a t e w i n t e r 
and e a r l y s p r i n g i n Sveden h a v e a h i g h c a p a c i t y 
t o a e t h y l a t e m e r c u r y , v h i l e t h o s e p r e s e n t t h e 
r e s t o f t h e y o a r d o n o t . h a v e t h e s a a e c a p a c i t y . 
Those m i c r o o r g a n i s m s v h i c h m e t h y l a t e d a e r c u r y , o r 
v h i c h d i d so a t a v e r y h i g h r a t e , o n l y a e t h y l a t e d 
m e r c u r y when k e p t on a f i s h e x t r a c t s u b s t r a t e , 
b u t n o t when k e p t on a mea t e x t r a c t . 



56 
2 * 6 

256 
F a c t o r s i n t h e T r a n s f o r a t i o n o f H e r c u r y t o 
M e t h y l m e r c u r y 

J e r n e l o v , A . ; I n s t . Wa te r M r P o l l u t . R e s . , 
s t o c k h o l a , S v e d . 

P a r t o f H a r t u n g , R . ( e d . ) E n v i r o n m e n t a l M e r c a r y 
C o n t a s i n a t i o n . I n t e r n a t i o n a l C o n f e r e n c e , 1 9 7 0 , 
Ann A r b o r s c i e n c e P u b l i s h i n g , i n c . I n n A r b o r , 
M i c h i g a n (P . 1 6 7 - 1 7 2 ) , 000 1 9 7 0 ; 1972 

HETHYLATTON; LAKES; WATER; PHENTLMEHCURY; 
INDUSTRIAL WATER; MUSSEL; T 0 B I P I C I 0 SEDIMENT; 
SEOTMENTS; TRANSPOPRATION; MERCUPY; HETHYLHBRCURY 

257 
S t u d i e s i n Sweden on P e a s i b i l i t y o f s o a e H e t h o d s 
f o r R e s t o r a t i o n o f H e r c a r y - c o n t a a l n a t e d B o d i e s o f 
w a t e r 

J e r n e l o v , A . ; L a n n , P . ; Swed. Wa te r A i r P o l l u t . 
Res. L a b . , S t o c k h o l a , Swed. 

E n v i r o n . S c i . T e c h n o l . (ESTHAG) 7 ( 8 ) , 7 1 2 - 1 8 ; 1973 

MERCURY; WATEP; HETHYLHERCURY; R7VERS; LAKES; 
SEDIHENTS; HETHYLATION; P ISH ; HETHYLATIOR RATE; 
DREDGING: MERCURY SULFIDE; PH; ADSORPTION 

L a b o r s t o r y e x p e r i m e n t s a n d s a a l l - s c a l e f i e l d 
t e s t s have been p e r f o r a e d t o i n v e s t i g a t e soae 
t h e o r e t i c a l l y p o s s i b l e ae t .hods t o r e s t o r e 
a e r c u c y - c o n t a a l n a t e d l a k e s and r i v e r s , 
o r o p e r t . l e s o f t h e d i f f e r e n t a e t h o d s w i t h r e s p e c t 
»o p r a c t i c a l u s e a r e d i s c u s s e d . The f o l l o w i n g 
B P t h o j s have been s u g g e s t e d : r e a o v i n g o f a e r c a r y 
d e p o s i t s by d r e d g i n g ; c o n v e r t i n g a e r c u r y t o 
a e r c u r l c s u l f i d e w i t h a l o w b i o l o g i c a l 
a e t h y l a t i o n ; b i n d i n g o f a e r c u r y t o I n o r g a n i c 
n a t e r i a l - s u c h a s s i l i c a m i n e r a l s — t o a c h i e v e l i •• 
a e t h y l a t i o n ; t h e I n t r o d u c t i o n o f f e r r i c i o n s a n d 
aanganese i o n s w h i c h a d s o r b heavy a e t a l s i n t h e 
f o rm o f o x i d e s w h i c h s u b s e q u e n t l y c r y s t a l l i z e ; 
c o v e r i n g o f a e r c u r y d e p o s i t s w i t h a e r c u r y - b l n d i n g 
o r i n e r t a a t e r i a l , r e t a r d i n g t h e r e l e a s e o f 
M e t h y l a t e d a e r c u r y I n t o w a t e r ; I n c r e a s i n g o f pH 
so t h a t t h e b i o l o g i c a l a e t h y l a t i o n p r o c e s s w i l l 
p r o d u c e v o l a t i l e d l a e t h y l a e t c u r y r a t h e r t h a n 
• o n o m e t h y l a e r c u r y . 
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M e r c u r y A c c u m u l a t i o n i n Food C h a i n s 

J e r n e l o v , A . ; L a n n , H. 

O i k o s 2 2 ( 3 ) , 0 0 3 - » 0 6 ; 1971 

PISH; ANIMALS: RERCURT; ACCUMULATION; FOOD CHAINS 

The r e l a t i o n b e t w e e n a e t h y l a e r c u r y 
c o n c e n t r a t i o n s I n t h e l i v e r and i n a u s c l e o f f i s h 
i n d i c a t e s t h e r e l a t i o n be tween a c c u m u l a t i o n a n d 
e x c r e t i o n r a t e s o f a e t h y l a e r c u r y . The t o t a l 
n e r c u r y c o n t e n t o f h e n t h l c a n i m a l s I s o f l i t t l e 
i n t e r e s t when o n e c a l c u l a t e s t h e r a t e o f m e r c u r y 
t r a n s p o r t f r o a b e n t h i c a n i n a l s t o . f i s h t h a t f e e d 
on t h e a . T h i s I s b e c a u s e t h e p e r c e n t a g e o f 
a e t h y l m e r c u r y i n t h e t o t a l n e r c u r y c o n t e n t o f 
t h e b e n t h o s I s g e n e r a l l y l o w (much l o w e r t h a n t h e 
p e r c e n t a g e i n f i s h ) and t h e t o t a l a e r c u r y c o n t e n t 
I s g u l t e v a r i a b l e . The a e t h y l a e r c u r y 
t r a n s p o r t a t i o n f r o a b e n t h i c f a u n a t o b o t t o a 
f e e d i n g f i s h I s e v i d e n t l y s a a l l . By c o a p a r l n g 
t h e t o t a l a e r c u r y c o n t e n t o f t h e t h r e e e c o l o g i c a l 
s u b g r o u p s o f b e n t h i c a n i a a l s , i t s e e a s p o s s i b l e 
t o s e p a r a t e s i t u a t i o n s w h e r e r e l e a s e o f m e r c u r y 
p r e v a i l s f r o a s i t u a t i o n s whe re i t has c e a s e d . 
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B i o l o g i c a l E f f e c t s and P h y s i c a l P r o p e r t i e s i n 
t h e Mur ine E n v i r o n m e n t o f A l i p h a t i c C h l o r i n a t e d 
B y - P r o d u c t s P r o a V i n y l C h l o r i d e P r o d n c t i o n 

J e r n o l o v , A . ; R o s e n b e r g , R . ; J e n s e n , S . ; Swed. 
w a t e r A i r P o l l u t . Res . L a b . , G o t e b o r g , Swed. 

Wa te r Ras . (RATRAG) 6 ( 1 0 ) , 1 1 8 1 - 9 1 ; 1972 

VIRYL BYPRODUCTS; ANIMALS; EPC; TAR; SALTWATER; 
BIOLOGICAL EFFECTS 

TAXOROHY: OPHRYOTROCHA LABROHICA; BALANUS 
BALAMOIDES; ALLIUM CEPA 

A a l x t u r e o f s h o r t - c h a i n e d a l i p h a t i c 
h y d r o c a r b o n s , t h e so c a l l e d E D C - t a r , i s f o r a e d a s 
a b v p r o d u c t f r o a v i n y l c h l o r i d e p r o d u c t i o n i n 
q u a n t i t i e s o f a p p r o x l a a t e l y 7 5 , 0 0 0 t o n s p e r annua 
i n N o r t h e r n E u r o p e . H o s t o f t h i s i s duaped i n t o 
t h e sea . I n 1970 , c o n c e n t r a t i o n s o f E D C - t a r f r o m 
t h e N o r t h Sea we re r e p o r t e d t o b e as h i g h a s 10 
p e r c e n t o f t h a t c a u s i n g a c u t e t o x i c e f f e c t s on 
m a r i n e o r g a n i s a s . T h i s work vas u n d e r t a k e n t o 
f i n d o u t t h e b e h a v i o r o f some c o m p o n e n t s o f t h e 
E D C - t a r I n t h e a a r l n e e n v i r o n m e n t . Duaped I n t o 
t h e s e a , E D C - t a r h a s a t e n d e n c y t o d i s p e r s e and 
t o a d h e r e t o p a r t i c l e s . A c u t e t o x i c i t y o f t h e s e 
r l - C c o m p o n e n t s , e v a l u a t e d b y LC50 a s h t e s t s , 
w a s f o a n d t o be a p p r o x l a a t e l y 2 . 5 - 9 ppa f o r some 
n a r l n e a n l a a l s . A c c u m u l a t i o n f a c t o r s o f be tween 
10 and 3 x 1 0 ( 3 ) we re e s t l n a t e d f o r a n i m a l s 
p r e s e n t e d t o E D C - c o n t n a l n a t e d sea w a t e r . 
A c c u m u l a t i o n I n c o d f e d w i t h E D C - c o n t a m i n a t e d 
s h r i m p v a s h i g h e r i n l i v e r t h a n i n m u s c l e . 
E x c r e t i o n was r a p i d when f e e d i n g was 
d i s c o n t i n u e d , and t h e b i o l o g i c a l h a l f - l i v e s o f 
t h e C l - C c o a p o u n d s w e r e f o u n d t o be a few weeks . 
S u b l e t h a l EDC c o n c e n t r a t i o n s were f o u n d t o b r i n g 
a b o u t d i s o r d e r s I n g r o v t h i n t h e P o l y c h a e t e 
OPHRYOTROCHA LABRONICA and t o r e d u c e s v i m a l n g 
a b i l i t y I n t h e b a r n a c l e BALANUS BALANOIOES. I n 
ALLIUM CEPA, c - m i t o t i c e f f e c t s o f E D C - t a r were 
o b s e r v e d . 

2 6 0 
Lead A v a i l a b i l i t y R e l a t e d t o S o i l p r o p e r t i e s and 
E x t r a c t a b l e Lead 

J o h n , M. K. 

J E n v i r o n . Q u a l . 1 ( 3 ) ' , 2 9 5 - 2 9 8 ; 1972 

NICKEL; ALUMINUM; PH; SOILS; A V A I L A B I L I T Y ; LEAD; 
EXTRACTION; PLANTS; HEAVY METALS; UPTAKE; 
CONTAMINATION; ORGANIC HATTER; LETTUCE; OATS 

TAXOROHY: LACTUCA SATIVA; AVENA SATIVA 

Lead c o n t e n t o f l e t t u c e (LACTUCA SATIVA L . ) and 
o a t s (AV5HA SATIVA L . ) v a s r e l a t e d t o l e a d 
e x t r a c t e d f r o m 29 c o n t a m i n a t e d s o i l s by s e v e r a l 
d i f f e r e n t e x t r a c t i o n p r o c e d u r e s . C o r r e l a t i o n 
s t u d i e s shoved t h a t 1N n i t r i c a c i d e x t r a c t a b l e 
l e a d vas s i g n i f i c a n t l y r e l a t e d t o l e a d i n 
l e t t u c e ; h o v e v e r , m i l d e r e x t r a c t i o n v i t h 0 . 0 1 N 
n i t r i c a c i d and IN a a a o n l u n a c e t a t e p r o v i d e d a 
b e t t e r c o r r e l a t i o n v l t h l e a d c o n t e n t o f c a t 
s h o o t s and r o o t s . S o i l p r o p e r t i e s , p a r t i c u l a r l y 
s o i l pH, v e r e a l s o i n p o r t a n t when a t t e m p t i n g t o 
p r e d i c t p l a n t l e a d . Lead a v a i l a b i l i t y was r e l a t e d 
t o s o l ) . pH, e x t r a c t a b l e a l u m l n u a , a n d t o t a l 
n i c k e l . No r e l a t i o n s h i p w i t h o r g a n i c n a t t e r was 
o b s e r v e d . 
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cadmium C o n t a m i n a t i o n o f S o l i and I t s Uptake by 
Puts 

John , U . K . : Chuoh, H . R . ; VanLaerhoven , C . J . ; 
Research S t a t i o n , Canada Depar tmen t o f 
A q r l c u l t u r e , A g a s s i z , BC, Canada 

E n v i r o n m e n t a l Sc ience and T e c h n o l o g y , 6(6) , 
555-557; 1977, June 

SOIL; BLASTS; BOOTS; HYPERTBRSIOR; FOODS; 
FUNGICIDES; TRANSLOCATION; ABSOBPTIOR; 
DISTRIBUTION; SHELTERS; BATTERIES; CARRION; 
CONTAMINATION; UPTAKE; OATS; ACCUMULATION; 
HUHAHS; SHELTFRS; ENPHYSEHA; CHROHIC BBOHCHITIS; 
ANTHAtS; PLARTS; ZINC; O I L ; TIRBS 

The e x t e n t o f c a d a i a a c o n t a m i n a t i o n o f s o i l s I n 
t h e Lower F r a s e r V a l l e y <58, B r i t i s h C o l a a b l a , 
Canada) vas e v a l u a t e d . N i t r i c a c l d - s o l n b l e 
cada iaa i n t h e s u r f a c e samples aaong 33 
a g r i c u l t u r a l s o i l s ave raged 0 .86 ppn . R o v e v e r , 
n i t r i c a c i d - s o l u b l e cadmium reached as h i g h as 9 s 

ppa i n a s u r f a c e s a a p l e t a k e n n e a r a b a t t e r y 
s v e l t e r , h a t t h i s l e v e l dec reased c o n s i d e r a b l y 
v i t h d i s t a n c e and d e p t h . The e f f e c t o f s o i l 
a p p l i c a t i o n o f c a r b o n a t e , n i t r a t e , c h l o r i d e , 
s u l f a t e , and phospha te s a l t s o f c a l c i n e on 
cada i t ta u p t a k e by o a t s vas d e t e r m i n e d i n a g r o w t h 
chamber s t u d y i n v o l v i n g s o i l s t a k e n n e a r a 
b a t t e r y s a e l t e r and f r o a f a r m l a n d . Oa ts g r o v n on 
t h e c o n t a m i n a t e d s o i l s c o n t a i n e d v e r y h i gh 
aaoun ts o f cadmium i n t h e r o o t s , v i t h s m a l l e r 
amounts i n t h e above-g round p o r t i o n s , s o i l 
t r e a t a e n t s a f f e c t e d t h e cadmium c o n t e n t o f r o o t s 
s i g n i f i c a n t l y b u t d i d n o t a f f e c t t h e c a d a i u a 
c o n t e n t o f t o p s . 

262 
Lead Optake by l e t t u c e and Oats as A f f e c t e d by 
L i n e , R i t r o g e n and Sources o f Lead 

J o h n , H . K . ; Tan L e e r h o v e n , C . 

J . R n v l r o n . Q u a l . 1 ( 2 ) , 169-171; 1972 

LETTUCE; OATS; OPTAKE; LEAD; L IH IRG; NITROGEN; 
SOTLS; SOLFDR; PH0SPH0R0S 

TAX0N3HYS LACTOCA SATIVA; AVENA 

Qptaka o f l e a d by l e t t u c e (LACTOCA SATIVA L . ) and 
o a t s (AVERA SATIVA I . ) as a r e s u l t o f a p p l i c a t i o n 
o f l i m e , n i t r o g e n , and v e r i o u s s o u r c e s o f l e a d t o 
the s a i l vas s t u d i e d i n a g r o w t h chamber 
e x p e r i m e n t , s o i l a p p l i c a t i o n o f l e a i n c r e a s e d 
the up take o f l e a d by l e t t u c e t o a g r e a t e r degree 
than by o a t s . A p p l i c a t i o n o f l i m e r e p r e s s e d t h e 
up take o f added l e a d by b o t h p l a n t s , v h l l e 
a p p l i c a t i o n o f low l e v e l s o f n i t r o g e n reduced t h e 
up take o f l e a d by l e t t u c e and o a t r o o t s o n l y . 
A p p l i c a t i o n o f l ead c h l o r i d e l o v e r e d t h e amount 
of s u l f u r and phosphorus I n p l a n t s , b n t l e v e l s o f 
o t h e r e l emen ts s t u d i e d v e r e n o t a f f e c t e d b y any 
l e a d t r e a t m e n t . 

263 
F a c t o r s A f f e c t i n g P l a n t Optake and P h y t o t o x i c l t y 
o f Cadmium Added t o S o i l s 

John , R . K . ; VanLaerhovnn , C . J . ; Chuah, R . H . ; 
Research B r a n c h , Canada Depar tmen t o f 
A g r i c u l t u r e , A g a s s i z , B . C . , Canada 

E n v i r o n , s c i e n c e and T e c h n o l o g y , 6 ( 1 2 ) , 
1005-1009; 1972, November 

CADHI0H; CADMIUM CHLORIDE; SOILS; RADISHES; 
LETTUCE; AVAILABILITY; EXTRACTARTS;. 
CONCENTRATION; NICKEL; IRON; ZINC; COPPER; 

ACCOEOLATION; UPTAKE; GR0BTH RETARDATION; 
CHLOROSIS; ATOHIC ABSOBPTIOR SPECTROPHOTOHETRY; 
COLORINETRY 

Fo r a s a t o f 30 s u r f a c b s o l t s , a d d i t i o n o f 50 eg 
o f c a d a i u a , f r o a c d c i 2 , t o 500 grams o f s o i l 
r educed y i e l d s and s h a r p l y I n c r e a s e d c a d n i u a 
l e v e l i n a n a l y z e d p o r t i o n s o f r a d i s h and l e t t u c e 
p l a n t s vhen compared v i t h t h o s e p l a n t s g r o v n on 
c o n t r o l s o i l s . Fo r t h e t r e a t e d s o i l s , p l a n t 
cadmiua was s i g n i f i c a n t l y r e l a t e d t o cadn ium 
e x t r a c t e d f rom s o i l by n e u t r a l R ammonium 
a c e t a t e . The R Be l and R HH03 e x t r a c t i o n s d i d 
n o t i n d i c a t e p l a n t a v a i l a b i l i t y b a t removed most 
o f t h e s o i l cadmium. F roa among 18 p o t e n t i a l 
I ndependen t v a r i a b l e s , s t e p w i s e l i n e a r 
r e g r e s s i o n s t o p r e d i c t c a d a i u a f ound i n p l a n t 
p a r t s h a r v e s t e d f r o a t r e a t e d s o i l s i n c l u d e d a 
measure o f t h e r e l a t i v e a b i l i t y o f s o l i d t o 
a d s o r b cadmium, a c e t a t e - s o l u b l e cadmium i n t h e 
s o i l , s o i l r e a c t i o n , and o r g a n i c m a t t e r as 
s i g n i f i c a n t l y c o n t r i b u t i n g i n d e p e n d e n t v a r i a b l e s . 
P l a n t cada iua l e v e l s v e r e s i g n i f i c a n t l y 
c o r r e l a t e d v i t h a a o u n t s o f n i c k e l . I r o n , z i n c and 
c o p p e r i n ! t h e saao p l a n t p o r t i o n . R e s u l t s o f 
t h i s s tudy i n d i c a t e d t h a t t h e cadmium p o l l u t a n t 
may r e a d i l y be t a k e n up f rom t h e s o i l and may 
r e s u l t i n p o t e n t i a l l y h a z a r d o u s a c c u m u l a t i o n o f 
cadmium i n p l a n t s . Bes ides i t s e f f e c t on t h e 
cadmium l e v e l s , t h e t r e a t a e a t p roduced t o x i c i t y 
syap toas and reduced y i e l d s . 

2 6 0 
E a r l y A c t i o n s o f cadmium i n t h e Rat and Domest ic 
Fowl - V I . T e s t i c u l a r and Rusc le B l o o d F l o v 
Changes 

Johnson, A . D . ; T u r n e r , P .C . 

Comp. Blochem. P h y s i o l . , 0 1 ( 3 A ) , 0 5 1 - 6 ; 1972, 
Harch 1 

RATS; ANINALS; HALES; POULTRY; TESTES; BLOOD 
FLOH: CADMIUM; CADHIUH CHLOBIDB; Z INC; ZINC 
ACETATE; HEMORRHAGE; EDERA; SUBCUTANEOUS; 
PRETREATHERT 

Ha le r a t s and d o m e s t i c f o w l vere i n l e c t e d 
s u b c u t a n e o u s l y v i t h 0 . 0 3 m-moles cadmium c h l o r i d e 
( C d ) / k g body w e i g h t v i t h soae r a t s p r e v i o u s l y 
p r e - t r e a t e d w i t h z i n c a c e t a t e (Zn) . E a r l y 
r e l a t i v e b l o o d f l o v changes were s t u d i e d . I n t h e 
f o w l no b l o o d f l o w changes were d e t e c t e d due t o 
cadmium. I n t h e r a t c a d n i u a r e s u l t e d i n a s h a r p 
i n c r e a s e I n b l o o d f l o w t o t h e t e s t i s a t 2 . 5 and 
10 s i n a f t e r cadmium f o l l o w e d by a r e t u r n t o w a r d 
n o r m a l . Z i n c p r e - t r e a t n e n t r e s u l t e d i n b l o o d 
f l o w which vas h i g h e r t h a n I n u n t r e a t e d r a t s . 
However, when t h i s p r e - t r e a t a e n t was f o l l o w e d by 
c a d a i u a t h e s h a r p changes i n b lood f l o w , f ound i n 
r a t s t r e a t e d w i t h cadmium b u t w i t h o u t z i n c 
p r e t r e a t m e n t , were n o t m a n i f e s t . T h i s a l s o 
r e s u l t e d I n a a o r e r a p i d r e t u r n t o c o n t r o l 
l e v e l s . C&daiun a c t s on t h e v a s c u l a t u r e o f t h e 
t e s t i s o f t h e r a t b u t n o t t h a t o f t h e d o m e s t i c 
f o w l and z i n c p r e - t r e a t n e n t • i n t h e r a t modera tes 
t h e a c t i o n o f cadmium on t h e v a s c u l a t u r e . 
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265 
A r s e n a t e I n t h e Weste rn N o r t h A t l a n t i c a n d 
A d j a c e n t R e g i o n s 

J o h n s o n , D .T . . ; P l l s o n , M . E . O . 

J o u r n a l o f M a r i n e R e s e a r c h , 3 0 ( 1 ) , 0 0 ; 1 9 7 2 , 
J a n u a r v 

ARSENATES; ARSENIC; POOD CHAINS; SALTWATER 

A r s e n a t e c o n c e n t r a t i o n a t 2 * s t a t i o n s i n t h e 
N o r t h A t l a n t i c , C a r i b b e a n , and G u l f o f M e x i c o 
a v e r a g e d 0 . 0 2 8 g r a a a t o a p e r l i t e r a t t h e s u r f a c e 
a n d 0 . 0 a n i n d e e p v a t e r . B e i n g c h e a i c a l l y 
s i a i l a r t o p h o s p h a t e , i t aay e n t e r t h e a a r i n e 
f o o d c h a i n . 

2 6 6 

M e r c u r y I n R a r i n e O r g a n i s e s o f t h e Tay R e g i o n 

J o n e s , A . M . ; J o n e s , v . * s t e v a r t , R . D . P . 

N a t u r e , 23 f l , 1 6 9 - 1 6 5 ; 1 9 7 2 , J u l y 2 1 

HEBCOBYj METAL! ; ALGAE; MOLLOSCS; ATOMIC 
ABSORPTION SPECTFOPH0T0HETRT; PLARTSS ANIMALS; 
ADSORPTION; ST IPE; HOLDFAST; OPTAKB; CTEHIDIA ; 
ACCOHUimON; SALTWATER; GRET SEAL; EIDER DOCK; 
BTFDSS LIVER; KIDNEYS; PHEASANTS; COHVIDS 

M e r c u r y c o n c e n t r a t i o n s i n a a r i n e o r g a n l s a s 
( a l g a e , a o l l u s c s ) and i n t h e g r e y s e a l and e i d e r 
duck v e r e d o t e r a i n e d by a t o n i c a b s o r p t i o n 
s p e c t r o p h o t o a e t r y . A f e v n e a s u r e a e n t s on t h e 
d i s t r i b u t i o n o f a e r c u r y i n t h e s e o r g a n i s e s v e r e 
9 . 3 a n d 2 0 . 0 p a r t s p e r a l l l i o n i n d r y t i s s u e , 
p l a n t s and o r g a n i s a s c o l l e c t e d a t B r o u g h t y p e r r y 
i n t h e Tay e s t u a r y v e r e h i g h i n a e r c u r y b u t t h o s e 
c o l l e c t e d f r o a t h e sea n o r t h o f A r b r o a t h 
c o n t a i n e d n e g l i g i b l e a a o u n t s . 

267 
C o n c e n t r a t i o n o f C o p p e r , L e a d , ? . i n c , a n d C a d a i u a 
i n S h a l l o v N a r i n e S e d i a e n t s , C a r d i g a n Bay (Wa les ) 

J o n e s , A . S . ; M a r i n e S c l . L a b . , O n l v . C o l l . N o r t h 
w a l e s , Nenai B r i d g e , w a l e s 

Mar. S e o l 1 0 ( 2 ) , N1-H9; 1073 

SEDIMENTS; METALS; COPPER; LEAD; Z INC; CADMI0M; 
SALTWATER 

268 
Lead O p t a k e f r o a s o l u t i o n by P e r e n n i a l R y e g r a s s 
and I t s T r a n s p o r t f r o a R o o t s t o S h o o t s 

J o n e s , L . R . ; C l e a e n t , C . R . ; H o p p e r , H . J . : 
G r a s s l a n d Res . I n s t . , H u r l e y / B e r k s h i r e , E n g l . 

P l a n t S o i l , 3 8 ( 2 ) , 9 0 3 - 9 1 9 ; 1973 

LEAD; ENGLISH RYEGRASS: TRANSLOCATION; PLANTS; 
TPARSPORT; OPTAKE: ROOTS; SHOOTS 

The u p t a k e o f l e a d by r o o t s and i t s t r a n s p o r t t o 
t h e s h o o t s v a s e x a a i n e d w i t h p e r e n n i a l r y e g r a s s 
i n s o l u t i o n c u l t u r e s . R o o t u p t a k e as a e a s u r e d by 
t h e d e c r e a s e 1n c o n c e n t r a t i o n o f l e a d I n a n 
aqueous s o l u t i o n c o n t a i n i n g 1 ag p b / 1 as l e a d 
( N O ( 3 | t - 2 v a s r a p i d , a l a o s t c o a p l e t e , and 
u n a f f e c t e d by r e a o v l n g t h e s h o o t s o r k i l l i n g t h e 

r o o t s . Lead bound i n t h e t o o t s was n o t r e l e a s e d 
by e x c h a n g e w i t h c a o r Ba i o n s . The d i s t r i b u t i o n 
o f l e a d v i t h i n t h e p l a n t v a s e x a a l n e d a t 
i n t e r v a l s a f t e r a s i n g l e , 3 - d a y e x p o s u r e t o 
v a r i o u s l e v e l s o f l e a d added t o a n u t r i e n t 
s o l u t i o n . The t o t a l u p t a k e , o r l e a d b u r d e n , 
i n c r e a s e d v i t h i n c r o a s i n q r a t e s o f a d d i t i o n a n d 
r a n q e d f r o a 281 t o 9 9 6 9 a g / P h p e r 3 p l a n t s . The 
p r o p o r t i o n o f t h e l e a d r e a c h i n g t h e s h o o t s a t t h e 
f i r s t h a r v e s t (7 d a y s a f t e r a d d i n g l e a d ) vas 3 . 5 
t o 2 2 . 7 p e r c e n t o f t o t a l u p t a k e , t h e l o v e r v a l u e 
b e i n g f o r p l a n t s v i t h t h o g r e a t e s t b u r d e n . 
T r a n s p o r t t o t h e s h o o t s c o n t i n u e d t h r o u g h o u t t h e 
e x p e r i a e n t a l p e r i o d s o f 21 and 28 d a y s b u t d i d 
n o t exceed 2 8 . 9 p e r c e n t o f t o t a l u p t a k e . The 
c o n c e n t r a t i o n o f l e a d i n s h o o t s a t t h e f i r s t 
h a r v e s t r a n g e d f r o a 0 . 2 t o 5 8 . 0 ppa and tha t , i n 
t h e c o r r e s p o n d i n g r o o t s f r o a 5 . 5 t o 5310 p p a . A t 
l a t e r h a r v e s t s , and a f t e r c a t t i n g , t h e 
c o n c e n t r a t i o n i n t h e s h o o t s d e c r e a s e d ; a n 
e x c e p t i o n v a s i n p l a n t s v i t h t h e g r e a t e s t l e a d 
b u r d e n . I t i s c o n c l u d e d t h a t r o o t s o f a c t i v e l y 
q r o v i n g r y e g r a s s p r o v i d e - b s r c l n r v h i c h 
r e s t r i c t s ' t h e a o v e a e n t o f l " R d t o t h e 
a b o v e - g r o u n d p a r t s o f p l a n t s , and s o t o a n l a a l s 
o r a a n . 

269 

M o l y L J e n u a T r a n s p o r t i n D i l l o n R e s e r v o i r 

J o r d a n , R . H . 
p a r t o f T r a n s p o r t and t h e B i o l o q i c a l E f f e c t s o f 
H o l y b d e n u a i n t h e E n v i r o n a e n t , P r o g r e s s R e p o r t , 
J a n u a r y 1 , 1973 ( p . 6 0 - 9 3 ) , 375 p . ; 1 9 7 3 , J a n u a r y 

M0LYBDEN0M; WATEP; RESERVOIRS; MASS BALANCE; 
TAIL ING PONDS; MIXING; INTERNAL CYCLING; 
STRATIFICATION; SEDIMENTS; ALGAE; CONCENTRATION 
FACTOR 

I n A p r i l 1972, D i l l o n R e s e r v o i r c o n t a i n e d soae 
180 ,000 pounds a o l y b d e n u n I n s o l u t i o n . B u r l n q 
( lay and June 1972 s o a e 2 0 0 , 0 0 0 pounds a o l y b d e n u a 
e n t e r e d t h e R e s e r v o i r f r o a T e n - M i l e C r e e k a n d an 
a d d i t i o n a l 100 pounds each f r o a t h e Snake a n d 
B l u e R i v e r s . T h i s a a s s l v e s l u g i n p u t d u r i n g t h e 
s p r i n g r u n o f f r e s u l t e d f r o a an a p p a r e n t need t o 
d i s c h a r g e v a t e r s f r o a t h e t a i l i n g s ponds o f 
c l l a a x Mo l ybdenua Coapany i n o r d e r t o p r e v e n t 
v a s h o u t , an e v e n t v o r t h y o f a v o i d i n g . By 
Noveaber sone 3 9 , 0 0 0 pounds n o l y b d e n u a vas 
d i v e r t e d t o v a r d Denve r ( I n t h e S o u t h P l a t t e R i v e r 
d r a i n a g e ) nnd 1 8 7 , 0 0 0 pounds v a s d i s c h a r g e d t o 
t h e C o l o r a d o R i v e r d r a i n a g e . T h i s e v e n t r e s u l t e d 
i n an o b s e r v e d i n c r e a s e t o 2 2 0 , 0 0 0 pounds 
n o l y b d e n u n i n D i l l o n R e s e r v o i r and an i n d i c a t e d 
12 p e r c e n t b o o k k e e p i n g e r r o r vhen c o n p a r i n g 
d e p o s l t s - v i t h d r s v a l s t o t h e b a l a n c e , t h e l a t t e r 
b e i n g l a r g e r . The f l o v t h r o u g h o f s o n e 2 0 0 , 0 0 0 
pounds i n t o t h e e x i s t i n g 1 8 7 , 0 0 0 p o u n d s o f t h i s 
s t r a t e g i c e l e a e n t a a s k e d t h e a p p a r e n t 
b i o l o g i c a l l y - l n d u c e d - l n t e r n a l c y c l i n g v h i c h vas 
i n d i c a t e d t h e p r e v i o u s y e a r . 
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270 
Aqueous Release ot Holybdenaa fron Ron-Point and Point Sources 
Jorden, R.H.; Heglen, R.R. 
Part of Heaphlll, 0.0. (FvS.), seventh Annual 
Conference on Trace Substances in Knvlrcnaental 
Health, Held at Manorial onion, onivarsity of 
Missouri-Colunbia, Coluabia, HO, June 12-14, 
1973: 1973 
HOLYBDEHBR; RELEASE RATES; DRAINAGE: HIRING; 
TRANSPORT; STREAMS; HATER 
GEOGRAPHICAL DESCRIPTIOR: O.S. (SB) 
The aqueous aass release rate of aolybdenua per 
unit of drainage area (qrna year-1 ai.lc-2) has 
been leteralned for a nuaber of locations in 
Colorado and New Mexico and it has been estiaated 
for the world. Release rates for unalned 
aolyMenna-rich deposits in a acidic alpine 
envlrorapnt and for non-rich alkaline 
environments are very stellar to one another and 
to the world rate. Ho<>over, release rates for 
streaas drain!ng areas of active aolybdenua 
alning-ailllng exceeds the rates in unained areas 
by a factor as hlqh as 10E0 tlaes. A log-log fit 
of release rate versus drainage area vividly 
depicts the existence of point and non-point 
sources. This relationship also Indicates that 
10E5 square ailes of drainage area is required to 
"dilute out" the elevated levels eaanatlng froa 
point sources in Colorado. 

271 
Lead Inclusion Bodies in Osteoclasts 
Jsu, P.S.; Krook, L.; Shively, J.H.; Duncan, 
J.P. ; Pond, W.G. 
Science-101 (098) 007-008; 1973 
LEAD; OSTEOCLASTS; PIGS; H0CLE0S; INCLOSIOH 
BODIES; TOXICITY; CRRONICITY; RESORPTION; BONES; 
OSTBOPYTES; OSTEOLYSIS 
Inclusion bodies occur frequently in the nuclei 
and rarely in the cytoplasa of osteoclasts in 
pigs with experiaental lead poisoning. The light 
and electron aicroscope picture of unaineralized 
sections are slallar to those described for liver 
cord cells and renal tubular cells. Intranuclear 
inclusion bodies occurred in abundance in liver 
cord sells and in renal tubular epitheltua in 
pigs with lead in their diets; none were found in 
controls, lead inclusion bodies were not 
observed in osteoblasts or osteocytes. 
Osteocytic osteolysis is the priaary aechanisa in 
bone resorption In both physiological and 
pathological situations. During osteolysis, the 
osteocyte is netabollcally very active and 
responds qulcv-ly to lead intoxication, and with 
qreatar chronicity it dies and the dead bone 
tissue us resorbnd by osteoclasts. 

272 
Distribution of Chealcal Sl«s«ntc in white Sea 
Deposits 
Kallnenko, v.v.; Inst, okeanol. Ia. shlrshova, 
Moscow, OSSR 
Dokl. Akad. Rank SSSR (DANKAS), 208(H), 908-950; 
1973 
SEDMEHtS; TRACE ELEMENTS: ORGANIC MATTER; 
DISTRIPBTION 

273 
Thiealna Pyrophosphate-Retal Ion Conplexatlon. 
Equilibriaa and Kinetics 
Katz, H.B.; Kustin, If.; Dep. chea., nrandeis 
Onlv., Walthaa, Mass. 
Blochia. Blophys. ACTA (BBACAQ), 313(2), 236-208; 1973 
THIAHINE; PYROPHOSPHATE; HETALS; COMPLEXES; 
MAGHESIOH; MANGANESE; COBALT; COPPEB; ZINC 
Acid dissociation constants ot thiaalne 
pyrophosphate were froa pH titration data at 25 
in Q.1H KN03. Stability constants of the aetal 
ionthiaaine pyrphoaphate cenplexes »TPP and 
HHTPP», where H is Mg (2*> , Mn (2») , Co(2+) were 
deterained froa pH titration data at 25 in 0.1 1 
MeON Br utilizing a Hewton-Raphson algoritha to 
solve simultaneous aass balance agnations and a 
reiterative nonlinear least-squares approach to 
coaputa the constants. The stabilities of these 
complexes did not follow the Xrylng-Hilliaas 
order, but instead were typical of the order 
generally found vlth phosphate llgands. The 
kinetics of coaplexation of Hi(2*1 and Rg(2+) 
with thiaaine pyrophosphate were studied by the 
teaperatare-lump aethod. The concentration 
dependence of the relaxation tiaes observed was 
not consistent vith the coaaon assuaption that 
the concentration of the interaediate ion pair 
fulfills the steady-state conditions, but was 
consistent with the aore general expression of 
the 2-sfcep aechanisa of coaplex foraation. The 
results are in agreeaent with the rate 
deteralning loss of a water aolecule froa the 
inner coordination sphere of the aetal ion. 
Nevertheless, for those cases in which the rate 
of water dissociation froa the interaediate 
ion-pair is known experimentally, this rate 
invariably was slightly less than the rate of 
solvent exchange. This effect is exanlned and 
its inplications discussed. For systeas where 
calculation of the fraction ion-pair using 
experiaentally deterained values is possible, it 
can be concluded that the greater the charge at 
the binding site, the aore predoainant the inner 
sphere coapiexes. 
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A b s o r p t i o n o f l o a d I n D r i n k i n g wate r 

Keapf , T.; I n s t , Nasser , Borden t u f t h y g . , BGA, 
B e r l i n , Ger . 

Par t o f Proceed inqs o f I n t e r n a t i o n a l Symposium on 
E n v l r o n a e n t a l H e a l t h Aspects o f l e a d , Aas ta rdaa , 
Ne the r l ands , Octohor 2 - 6 , 1972. Organ ized 
• Jo in t l y by C o a n l s s l o n o f t h e Paropean 
r o a s n n i t i e s . D i r e c t o r a t e Gene ra l S o c i a l 
A f f a i r s - H e a l t h p r o t e c t i o n D i r e c t o r a t e and 
E n v i r o n a e n t a l " r o t e c t l o n Agency, BOG S00» d - e - f . 
Luxemburg: Cowmlssion o f t b e Bnropean 
Communi t ies, D i r e c t o r a t e Gene ra l f o r 
D i s s e a i n a t i o n o f Knowledge, Cen t re f o r 
I n f o r a a t i o a and Docnaen ta t i on (26rvAJ) , 18 5 - 5 0 ; 
1973 

LEAD; ABSORPTION; BRTRKIRG RATER 

275 
Cadmium A c c r u a l i n a P low ing Mar ine Microcosm 

Ker f o a t , V . B . 
Par t o f R y t h e r , J . R . , WHOI-73-2, The Ose o f 
P low inq B i o l o g i c a l Systea i n A q u a c u l t u r e , Sewage 
T r e a t a e n t , P o l l u t i o n Assav, and Pood-cha in 
S t a d l s s , woods Role ocennograph ic I n s t i t u t i o n , 
January 1, 1972 - Decenber 3 1 , 1972, Onpub l ished 
M a n u s c r i p t , 11 p . ; 1972 

MICROCOSMS; MARINE ORGANISMS; ACCOROLATIOR; 
CADMTtJM; TRACE ElEHBRTS; SEDIMENTS; OYSTERS; 
ClARS; WORMS; SHRIMP; ALGAB; PHTTOPLAWKTON; 
SHELLFISH; MATERIAL BALANCE: ECOSYSTEM ANALYSIS; 
CADMIUM IODIDE: PERSISTENCE: CORCERTRATIOR; 
OPTAKB; SARD; QOAHOGS: AQOATIC ECOSYSTEMS 

An experimental f l o w i n g mar ine m i c r o c o s m h a s been 
prepared t o be used f o r t h e e v a l u a t i o n o f c h r o n i c 
accumu la t i on o f t r a c e a a t e r i a l s r e l e a s e d i n t o 
c o a s t a l w a t e r s . To t e s t t h e p e r f o r a a n c e o f t he 
a i c r o c o s a , t r a c e q u a n t i t i e s o f cadmium were added 
t o the s e a v a t e r f l o w i n g t h r o u g h c o a p a r t a e n t s 
f i l l e d v i t h r e p r e s e n t a t i v e s a a p l e s o f sediment 
and n a r i n e l i f e . A a a t e r i a l ba lance o f t b e 
cadmium i n t r o d u c e d i n t o t h e a i c r o c o s a r e f l e c t s 
t h e r s n o v a l o f 15* o f t h e c a d a i u a by sed iment and 
b i o t a . The h u l k o f the r e t a i n e d cada iua v a s 
i n c o r p o r a t e d i n t h e s o d i c e n t (62*) and t h e 
o y s t e r s (39*). However, t h e g r e a t e s t e n r i c h a e n t 
occu r red i n a l g a e , s h r i a p , and sand woras . These 
r e s u l t s sugges t t h a t o y s t e r s , t e a p o r a r i l y , and 
sed imen ts , u l t i m a t e l y , s e r v e as r e s e r v o i r s f o r 
cada ius i n t h e a a r i n e e n v i r o n a e n t . 

276 
The A s c u a u l a t i o n o f Me ta l by Organ isas C u l t u r e d 
i n a coab ined T e r t i a r y T r e a t a e n t - A q u a c u l t u r e 
Systen 

K e t f o o t , H . B . ; J a c o b s , S . A . 

Par t o f R y t h e r , J . R . , WHOI-73-2, The Ose o f 
F l ow inq B i o l o g i c a l Systems i n A q u a c u l t u r e , Sewage 
T r e a t a e n t , P o l l u t i o n Assay, and Food-Chain 
S t u d l a s , woods Ho le Ocaanographic I n s t i t u t i o n , 
January 1, 1972 - Deceaber 31, 1972, Onpub l i shed 
M a n u s c r i p t , 10 p p . ; 1972 

ACCOWJLATIOH; MBTALS; AQ0AC0LT0RE; SEWAGE; 
PHYTOPLANKTOR; OYSTERS; ZINC; CHRORIOM; CADHION; 
IEAD 

Two s t u d i e s o f l o n g - t e r a exposure t o a s i n g l e 
e f f l u e n t t o assess the p o s s i b i l i t y o f n e t a t 
a c c u a u l a t i o n by o r g a n i s e s c u l t u r e d i n a coab ined 
t e r t i a r y t r e a t m e n t - a q u a c u l t u r e s y s t e a have been 
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conduc ted . The f i r s t s t a d y used a a a r i n e 
aicrocosa where in s e v a g e - c a l t a r e d p h y t o p l a n k t o n 
were tod t o o y s t e r s . I n t h e second s t u d y 
s h e l l f i s h c u l t u r e d I n l a r g e ou tdoor t a n k s were 
ansa veil f o r a e t a l c o n t e n t . Ro s i g n i f i c a n t 
i n c r e a s e i n a e t a l c o n t e n t occur red I n o r g a n i s e s 
f e e d i n g on a l g a e c u l t u r e d i n secondary e f f l u e n t . 
I n f a c t t h e c o n c e n t r a t i o n o f s e v e r a l m e t a l s 
( z i n c , chromium, cadmium and lead) a c t u a l l y 
decreased. 

277 
P r e £ a e d l t a t e d Cadalua C o n t a a i n a t i o n o f a coab ined 
was ta Water T r e a t a e n t - A q u a c u l t u r e Systea 

K e r f o o t , W.B. ; Jacobs , S . A . 

Pa r t o f R y t h e r , J . H . , HHOI-73-2, The Oso o f 
F l o w i n g B i o l o g i c a l Sys teas i n A q u a c u l t a r e , Sewage 
T r e a t a e n t , P o l l u t i o n Assay, and Food Chain 
S t u d i e s , Woods Role Oceanographlc I n s t i t u t i o n , 
Janua ty 1 , 1972- Decenber 3 1 , 1972, (Dnpub l l shed 
M a n u s c r i p t ) ; 1972 

CADMIOM; AQOACOLTORE; SEWAGE; EFPLOERTS; 
SHELLFISH; ALGAE; FOOD CHAINS; BIOACCOHOIATION; 
PLANKTON; INGESTION; ABSORPTION; TRACE HETALS 

The use o f sewage e f f l u e n t a s a n u t r i e n t sou rce 
i n a q u a c u l t u r e o f f o o d s t u f f s f o r huaan 
c o n s u a p t i o n aay i n t r o d u c e c o n t a m i n a n t s o f t h r e e 
t y p e s i n t o t h e f o o d c h a i n : (1) m i c r o b i a l ; (2) 
o r g a n i c ; and (3) i n o r g a n i c i n c l u d i n g t r a c e 
m e t a l s . The a c c u m u l a t i o n s o f cadmium i n 
s h e l l f i s h i n an e x p e r i m e n t a l t e r t i a r y 
t r e a t a e n t - a q u a c u l t u r o s y s t e a s vaa I n v e s t i g a t e d . 
Cadaiua was I n t r o d u c e d i n t o t h e food c h a i n (1) i n 
p l ank ton c u l t u r e s , and (2) d i r e c t l y i n t o t h e 
s e a v a t e r s y s t e a i n v h i c h t h e s h e l l f i s h a r e 
c u l t u r e d , cadmium may be o b t a i n e d by s h e l l f i s h by 
e i t h e r a b s o r p t i o n o r i n g e s t i o n , even c o n s i d e r i n g 
t h e a lgae i n v h i c h cadaium i s absorbed a t t he 
h i g h e s t r a t e , and u s i n g t h e h i g h e s t measured 
percen tage r e t e n t i o n , t h e r a t e o f cada iua 
i n c r e a s e due t o i n g e s t i o n o f a lgae i s o n l y about 
1 /10 o f t h a t absorbed d i r e c t l y f r o a t h e s e a v a t e r 
s o l u t i o n a t t h e saae l e v e l o f c o n t a a l n n t i o n . 

278 
Mercury Conten t o f Modern and Old s t r i p e d Bass 
(RORONB SAXATILIS) 

K e r f o o t , W.B. ; W h i t e , G.G. 

Part, o f R y t h e r , J . H . , WHOI-73-2, The Ose o f 
F l ow ing B i o l o g i c a l Systems i n A q u a c u l t u r e , Sewage 
Treatment P o l l u t i o n Assay, and Pood -cha in 
S t u d i e s , Woods Ho le Oceanographic I n s t i t u t i o n , 
January 1, 1972 - December 31, 1972, Unpubl ished 
M a n u s c r i p t , 13 p . ; 1972 

FISH; HBRCORY; BASS; AGE; BIOACCOMOLATIOR 

TAXONOMY: HOSONE SAXATILIS 

A common mar ine s p o r t f i s h , MORONB SAXATILIS, 
shovs a p r o g r e s s i v e i n c r e a s e i n mercury c o n t e n t 
v l t h n a t u r a l age. I n a s t u d y o f f i s h r a n g i n g up 
t o 12 yea rs o f age , t h e a e r c u r y c o n t e n t o f a x i a l 
muscle e x h i b i t e d an annua l Inc rease o f .059 
micrograms o f a e r c a r y per gram o f w e t w e i g h t o f 
t i s s u e . The r a t e o f a c c u m u l a t i o n v a s 
s i g n i f i c a n t l y h i g h e r than t h a t observed 
p r e v i o u s l y i n f r e s h v a t e r l a k e t r o u t o f s l a l l a r 
s i z e s and ages. Rovever , no d i f f e r e n c e i n a e t a l 
c o n t e n t vas d e t e c t e d betveen p r e s e n t - d a y a a r i n e 
bass spec iaens and s l a l l a r I n d i v i d u a l s f r o a 
anseua c o l l e c t i o n s . 
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Absorption of copper Tons hy CANDIDA OTILIS calls 
Khovrychev, n . ; inot. MlfcroMol., Moscow, USSR 
Mikroblologlyn (RTKBA5), 02(5), 839-800; 1073 
COPPER; ABSORPTION; YEAST; COMIC SOLEATEJ 
IORACETATE 

TAXOHOMY! CANDIDA IITIMS 

»he saturation level of copper In the C. OTILIS 
cells was reaches 2 hr after they veto placed In 
a aedlan containing capric sulfate (Ion). A pn 
range of 3-7 and a toaperatura of 30 degrees vere 
optiaal for Cn absorption. The relation between 
the rate of ca absorption and Its concentration 
In the aedina vas described by the 
Richaelis-Rnnten Equation. Rg or Pb ions, 
iodoacetate, KCN, or 2,0-dinltrophenol at 0.1-1.0 
»» inhibited the absorption of Cn. The absorbed 
ru ions could be washed out of the cells by 0.1a 
HCL, but not bv R20 or Had (80(in) solution. 

280 
Studies on the Contents of flercury, Cadmium, Lead 
and copper in Edible Seaweeds in Korea 
Kin, C.Y, 
Full. Korean Pish Soc 6(3), 88-96; 1972 
MEPCttRY; CADMIUM; LEAD; COPPER; SEAHEEDS; 
pooDsrnpws 

TAXONOMY: BNTPR0M0RPHA SP; 0RDARIA SP; PORPHYBA; 
LAMINA RIA SP; RIZIK1A SP 

281 
Seasonal Fluctuations of Ionic copper in Knights 
Pond, Massachusetts 
Kiahall, K.D.: Dep. Zool., Onlv. Massachusetts, 
Anberst, Rass. 
L l m n o l . O c e a n o g r . (LIOCAH) 1 8 ( 1 ) , 1 6 9 - 7 2 ; 1 9 7 3 

COPPER TOW?; P0RDS; ZIICC; SEASONAL VARIATIONS; 
MOHHISflOG; CADRI0R; FRESHWATER; COPPER 
TAX0H3HV: PUNDOLOS HPTEROCLITOS 
GEOGRAPHICAL DESCRIPTION: O.S. (NE), 
Massachusetts, Knights Pond 
Effects of alxtures of chloride salts of cadalua, 
copper and zinc on survival, whole body residues, 
and histopathology of suaaichog, POHDOLOS 
HETER0CLXT0S (L.), vere Investigated in synthetic 
seawater at 20V salinity and 20 degrees C. 
Rixtues of Cu 7* and Zn 2* as indicated by 96 h 
bioassay studies produced aore deaths than 
expected on the basis of toxicities of individual 
components, concentrations of Ci 2* not 
ordinarily lethal exerted a negative effect on 
survival of fish intoxicated by salts of copper, 
zinc, or both. Atoaic absorption determinations 
of cd, Cu, and Zn residues in aumalchog which 

survived 96 h exposures to each of these 
toxicants provided useful indices of total body 
burdens for these aetata. Residues froa 
survivors held in aixtares, especially Cd 2* tnd 
En 2* olxtureo, did cot confora to patterns 
observe] for single eleaents. Whale body 
aggregates of cd, Co, and Zn froa dead auaalchogs 
vere of Halted vorth owing to possible 
accuaulation of these aetals froa the aediua 
after death. Rnaal and lateral line canal 
lesions were noted In all fish subjected to 
copper concentrations of 1 ag/1 and higher. 
Renal lesions observed in fish ianarsed in 
•ixturos of Cu 2* and Cd 2* aseuaed a daaage 
pattern characteristic of Cd 2*t with aistures of 
Cn 2* and Zn 2*, lesion vere typical of Cu 
2*-1nduced daaage. lesions Inducod in lateral 
line eplthellua by Cu 2* were not affected by 
either Cd 2* or Zn 2*. Ep it holla lining the oral 
cavity were necrotized by the caustic action of 
high levels of Zn 2* (60 ag/1) ml of cu 2* (8 
a g / 1 ) . 

282 
Seleniua Coapounds in Nature and Medicine. E. 
Metabolism of Seleniua by Plants and 
Microorganisms 
Rlayaan, D.L.; Shrift, A.; Dep. Biol. Sci., State 
Oniv. Hew York, Blnghamton, RY 
Part of Org. Solenina Coapounds: Their Chen. 
Biol. 1973, 760-810 Klayaan, D.L. (Ed.), wilay: 
New York, NY; 1971, Roveaber 
PEVIEB; SELENIOn; RETABOLISR; MEDICINE; BIOLOGY; 
PLANTS; MICROORGANISMS 
ft review iwth 306 references. 

283 
The Influence of an Industrial Plant on tho 
Chemistry of Quaternary waters in its Vicinity, 
Opper Odra River Valley 
Kleczkowski, A.S.; Kovalskl, J.: Inst. Hydrogeol. 
Eng. Geol., Acad. Mia. Hetall., Hlckewlcza 30, 
Cracow, Poland 
Bull Acad Pol Sci Ser Sci Terre 20(1), 65-70; 1972 
IRDOSTBYf EPPL0BNTS; CHEMISTRY; WATER; RIVERS; 
SOLVATES; CHLORIDE; SODIUH; POTASSIOH: RITBATBS; 
MINERALIZATION; BYDROCHEMISTRY 
GEOGRAPHICAL DESCRIPTIOR: Poland, Opper Odra" 
River Valley 
Prom an area of 100 sgaare km surrounding a '• 
chealeal olant, more than 000 samoles of vater 
vere taken In aonthly caries (1969-1970). in the 
non-isolated water-bearing horizon, earked 
changes in the cheaical composition of water! down 
to 15 • depth vere established (SOO, cl, Ha,*.\K, 
N03.,mineralization) . This is connected vith'. / 
hydrocheaical characteristic zonallty and 
extension of pollution by chianey exhalations, 
into the atmosphere and their infiltrations (S 
and »>. 
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2B0 Interaction of Teaperoture and Copper Tons as 
orienting Stiaoli on the locoaotor Behavior of 
the Goldfish (CARASSIUS AURATOS) 
Kleerekoper, H.; waxaan, J.B.: Ratis, J.; Dep. 
siol., Texas A and if oniv., College Station, Tex. 
J. Fish Ren. Board Can. (JPHBAK)30(6) , 725-8; 1973 
GOLDFISH: BEHAVIOR; COPPER; FISH: TEMPBRATBRE; 
AVOIDANCE 
TAXONOMY: CARASSIOS A OR A TO S 
Movements of single goldfish (CARASSIOS AORATOS) 
were aonitored in a free choice sltaation 
comprising tones of laboratory water or 
copper-containing vater (0.010 ppa as CuC12) each 
at two teaperatares, 21.1 .1 and 21.5 +-.1 c . 
Fish entered the capper zone at 21.1 C 
siqnlflcantly l<ass frequently and spent less tlae 
there per entrv as coapared to the noncopper zone 
("avoidance" behavior). The copper zone at 21.5 
r hecaae significantly "attractive" to tho fish 
in terns of both frequency of entry nnd tiae 
spent, in the saae terms, laboratory water at 
21.5 C vas "attractive" to the flah but becaae 
slqniflcantly aore so in the presence of copper 
ions at the concentration of 0.010 ppa. 

2 8 5 
Heavy Metals: Fallout Around a Pover plant 
Klein, D.H.: Russell, p.; Departaent of 
Chealstry, Hope College, Holland, filch, a9123 
Environ. Scl. Tech. 7(»), 357-358; 1973 
SOILS; COAL; POWER PLANTS; SILVER; CADRI0R; 
COBALT; CHR0HI0H; COPPER; IRON; RBRC0RT; NICKEL; 
TITARI0R; ZINC; HETA1S: WIND PATTERNS 
soils around a coal-burning plant are enriched In 
Ag, Cd, Co, Cr. Cu, Fe, Hg, Ni, Ti, and Zn. 
Plant aaterials are enriched in cd, Fe, Ni, and 
Zn. Soil enrichaents correlate vith win* 
patterns and vith the netal content of coal 
except of Rg, which is only slightly enriched. 

286 
Mercury Levels in Harine Biota 
Kleaaer, H.; Luona, S.N.; Laa, L.S.; Tlnlv. 
Hava11, Honolulu, Havall 
Report ROAA-73022303, 3 p.; 1973, Jan. > 
MEPCORY; HARIHB BIOTA; ANIHALS; FISH; SBDIHENTS; 
SALTWATER; BENTHOS; TRANSPORT; FOOD CHAINS; 
PLAHMON; HERBIVORE; CARNIVORE; BIOACCOH0LJTION 
Stadias of Hq levels in a vide range of biota 
collected froa a near-shore area on Kauai indicate 
that benthic feeders aecusulate Hg better than 
aninals feeding above the sediment-water 
interface. The aost effective pathway of Rg 
transport may not be through a linear food-chain 
froa plankton to herbivore to carnivore. Greater 
concentrations of Hg aay be found in organises 
associated with short food chains linked directly 
to the benthos. 

225 
Seasonal Variations of Cadalua, Copper, 
Manganese, Lead, and Zinc in Vater and 
Phytoplankton in nonterey Bay, California 
Knauer, G.A.; Martin, J.H.; Hopkins Rarine 
station, Calif. 
Linnology 6 Oceanography, 1R (»), 597; 1973, July 
PHTTOPLANKTOR; SORFACB WATERS: CA0HIGK; COPPER; 
MANGANESE; ZTNC; SEASONAL VARIATIONS: SALTWATER 
GEOGRAPHICAL DBSCPIPTIOR: O.S., California, 
Monterey Buf 
surface uater and alxed phytoplankton saaples, 
coll acted over one year In Monterey Bay, Calif., 
vere analyzed for cndaiua, copper, aanganese, 
lead, and zinc. The phytoplankton had little 
effect on eleaent concentrations In vater vlth 
the cadaiaa, however, decreased daring peak 
periods of productivity. Generally, metal levels 
In nearshore surface waters depended aore on 
hydrographlcal fluctuations than on biological 
factors. Surface water collected on a transect 
between Hawaii and Monterey vers also analyzed 
for these trace aetals, for Inshore and offshore 
comparisons. Levels of copper, aanganese, and 
zine vere usually higher inshore than offshore 
bat those of cadaiua and lead vere alaost alvays 
higher inshore. 

288 
Distributions of Radionuclides in Reef Corals: 
Opportunity for Data Retrieval and Study of 
Effects. 
Knutson, D.W.; Buddeaeier, R.w. 
Part of Radioactive Contanination of the Harine 
Environment, Proceedings of Syaposiua held by the 
International Atonic Energy Agency, Seattle, WA, 
July 10-10, 1972 (735-705), 786 p.; 1973 
SEASONAL VARIATIONS; RUCLEAR BXPLOSIOBS; 
AUTORADIOGRAPHY; RADIO NUCLIDES; REEFS; CORAL; 
DISTRIBUTION; CARBON 10; DATA RETRIEVAL: 
STRONTIUM 90; UPTAKE; RADIOACTIVITY 
GEOGRAPHICAL DESCRIPTION: Eniwetok 
Autoradiography of sectioned aasslve corals froa 
Enivetok has revealed the presence of discrete 
bands of radioactivity identifiable vith specific 
nuclear test series. Z-radiographs of these and 
other corals shov structural density variations 
vhich coaparison with the autoradiography 
deaonstrates to be seasonal in nature. The coral 
structure thus contains a reasonably reliable 
internal calendar. Residual Sr 90 activities have 
been deteralned for the Bniwetok corals, and a 
Panning Island coral has been used to reconstruct 
the uptake of excess C10 at that location. In 
addition to peraitting retrieval of past 
radionuclide concentrations as saapled by the 
corals, the aethod peraits retrospective study of 
the crganisa's structural response to 
incorporation of the radioactivity. 
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2b3 

2B9 
" M O I I I o f P e r c u r y I n I n d u s t r i a l v a s t o W a t e r 
w i t h c h e l a t e P e s i n 

i r o b a y i s h i , T . ; T a n a k a , A . ; S u g a i , n . ; Dep. s a f . 
! « « . , vokohaoa ffatl. U n i v . , Yokohaaa , Japan 

B a l l . P a c . P n g . , Tokohaaa ( f a t . O n l v . (BPEYAO), 
22 , 0 5 - 6 3 ; 1973 

HERCURY; REMOVAL; WATER; RESIH; METALS; 
CHELATES; ADSORPTION; INDUSTRY 

200 
M e r c u r y - S e l e n i u m C o r r e l a t i o n s I n na r i . no Mammals 

Koenan, J . F . ; P e t e r s , w . R . n . s K o u d s t a a l - R o l , 
C . H . P . ; Depar tmen t o f T o x i c o l o g y , A g r i c u l t u r a l 
University, v a g e n i n g e n . The N e t h e r l a n d s 
T n t e r u n l v e r l s t y R e a c t o r I n s t i t u t e , D e l f t , The 
n e t h e r l a n d s 

n a t u r e 2 0 « , 3 6 5 - 3 8 6 ; 1973 

MERCURY; SEIERTU"; CADHIUH; Z INC; ANTIMONY; 
MARINE BIOLOGY; ANIMALS; SEALS; DOLPHINS; L IVERS; 
SYHERGISB 

Cadmium, a r s e n i c , s e l e n l n a , z i n c , and a n t i a o n y 
v e r e a e a s a r e d i n l u v e n l l e s e a l s , a d u l t s e a l s , 
p o r p o i s e s , h o t t i e - n o s e d d o l p h i n s anfl d o l p h i n s . 
The c o n c e n t r a t i o n o f a e r c u r y i n t h e l i v e r s o f 
t h e s e s a r i n s a a a m a l s seeas t o be s t r o n g l y 
c o r r e l a t e d v i t h t h e c o n c e n t r a t i o n o f s e l e n i u s , 
b u t n o t v i t > a n y o f t h e o t h e r e l e a e n t s . T h i s 
a s s o c i n t l o n aay p o i n t t o a p r o t e c t i v e a e c h a n i s a 
i n r e s p o n s e t o a e r c u r y I n c o r p o r a t i o n b y a a r i n e 
mammals. 
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E c o l o g i c a l I m p l i c a t i o n s o f D i a e t h y l M e r c u r y i n 
an A g n a t i c Pood C h a i n . ; P r o j e c t C o a p l e t i o n R e p t . 1 

K o l h , L . P . ; P o r c e l l a , D . B . ; M i d d l e b r o o k s , E . i ' . ; 
Utah Wa te r R e s e a r c h L a b . , L o g a n . 005 725 

Agency Rept Mo. W73-13657, OWRB-B-070-Utab ( 3 ) ; 
Pro- ) . OWRR-B-070-Utah, 55 p . ; 1973 , June 

WATER; . ANIMALS ; DTMETHTL HERCURT; AQUATIC 
ECOSYSTEMS; MERCURY; V00D CHAIRS; AQUATIC 
ARIMALS; TOXICITY; ALGAE; P ISH ; DAPHHIA; MERCURY 
ORGAHIC COMPOURDS: MICROORGAHISHS; HBTHYLATIOM 

The pu rpose o f t h e s e s t u d i e s v a s t o i n v e s t i g a t e a 
v a r i e t y o f e c o l o g i c a l l y s i g n i f i c a n t I n t e r a c t i o n s 
between d i a e t h y l a e r c u r y a n d t h e a g n a t i c 
e n v i r o n m e n t I n v h l c h i t aay be p r e s e n t . 
L a b o r a t o r y s t u d i e s i n d i c a t e d i m e t h y l a e r c u r y Bay 
be a m a l a r p r o d u c t o f a l c r o b l a l n e t h y l a t l o n I n 
o r g a n i c m e r c u r y . The p h y s i c a l , c h e a i c a l , and 
b i o l o g i c a l f a c t o r s a f f e c t i n g t h e t r a n s p o r t and 
f o o d c h a i n d i s t r i b u t i o n o f d i a e t h y l a e r c u r y h a v e 
r e a a l n e d u n c l e a r . R e s u l t s a r e p r e s e n t e d o f 
l a b o r a t o r y s t u d i e s o f v o l a t i l i z a t i o n r a t e s o f 
d i n e t h y l a e r c u r y f r o a v a t e r as a f u n c t i o n o f 
t e n p e r a t u r e a n d a i x i n g c o n d i t i o n s . A b s o r p t i o n 
k i n e t i c s and e g u i l i b r l u a c o n c e n t r a t i o n o f 
d i a e t h y l n e r c u r y i n a l g a e , d a p h n l a , a n d f i s h a r e 
r e p o r t e d . T o x i c i t y t o f i s h , and s t u d i e s o f 
m e t a b o l i s m o f t h e c o n p o u n d s by a i c r o b e s a r e • 
d i s c u s s e d , q e r c u r y - 2 0 3 l a b e l e d d i a e t h y l n e r c u r y 
vas used i n t h e s t u d y , and i n a l l t e s t s t h e 
o r g a n i s e s used v e r e l i v e c o u n t e d . A u n i q u e 
»o thod v a s d e v e l o p e d f o r a e a s u r i n g d i a e t h y l 
a e r c u r y u p t a k e i n a l g a e . I n v a t e r , d l a e t h y l 
me rcu ry vas f o u n d t o b e h a v e s i m i l a r l y t o 
n o n r e a c t i v e g a s e s s u c h a s o x y g e n . 

2®2 
E c o l o g i c a l l ^ p l i c a t i o n s o f D i m e t h y l M e r c u r y I n an 
A g n a t i c Pood C h a i n 

K o l b , L . P . ; P a r c e l ! a , 0 . B . ; H i d d l e b r o o k s , C . J . ; 
U t a h H a t e r R e s e a r c h L a b o r a t o r y , C o l l e g e o f 
E n g i n e e r i n g , U t a h S t a t e U n i v e r s i t y , L o g a n , UT 
R0322 

R e p o r t n o . PBWG-105-2; C o n t r a c t 
P I - 1 0 - 3 1 - 0 0 0 1 - 3 6 5 9 ; M o n i t o r i n g ; 1 9 7 3 , June 

MERCURY; DIHSTBYL MERCURY; MBTHYLATIOH; ALGAE; 
P I S H ; RADIOISOTOPES; VOLATILIZATtON; ADSORPTION; 
DESORPTIOH; TOXICITY; UPTAKE; KIMETICS 

TAX0M0HY: D&PRHIA 

L a b o r a t o r y s t u d i e s i n d i c a t e d i a c t h y l a e r c u r y nay 
be a a a l o r p r o d u c t o f a i c r o b l a l a e t h y l a t i o u o f 
i n o r g a n i c a e r c u r y . A l t h o u g h a n o t h e r a e t h y l a t i o n 
p r o d u c t , l o n o a e t h y l a e r c u r y , has been e x t e n s i v e l y 
s t u d i e d , t h e p h y s i c a l , c h e a t c a l , and b i o l o g i c a l 
f a c t o r s a f f e c t i n g t h e t r a n s p o r t a n d f o o d c h a i n 
d i s t r i b u t i o n o f d i a e t h y l a e r c u r y have r e a a l n e d 
u n c l e a r . T h i s r e p o r t r e p r e s e n t s r e s u l t s o f 
l a b o r a t o r y s t u d i e s o f v o l a t i l i z a t i o n r a t e s f r o n 
v a t e t as a f u n c t i o n o f t e m p e r a t u r e a n d a l x l n q 
c o n d i t i o n s , u p t a k e k i n e t i c s and e q u i l i b r i u n 
c o n c e n t r a t i o n s i n a l g a e , DAPHHIA, and f i s h , 
t o x i c i t y t c f i s h , and s t u l i e s o f a e t a b o l i s a o f 
d i a e t h y l a e r c u r y b y a i c r o b e s . H e r c u r y - 2 0 3 
l a b e l e d d i a e t h y l L e r c u r y v a s used i n t h e s t u d y 
a n d i n a l l t e s t s t h e o r g a n i s e s use3 were l i v e 
c o u n t e d . A u n i q u e n e t h o d v a s d e v e l o p e d f o r 
a e a s u r i n g d i a e t h y l n e r c u r y u p t a k e i n a l g a e . I n 
v a t e r d l n e t h y l n e r c u r y v a s f o u n d t o behave 
s l n i l a r l y t o n o n - r e a c t i v e g a s e s such a s oxygen 
V o l a t i l i z a t i o n o c c u r r e d r a p i d l y . 
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L e v e l s o f Copper and Manganese T r a c e E l e a e n t s i n 
R i v e r H a t e r s , S o i l s , and P l a n t s o f t h e S o u t h e r n 
U k r a i n e 

K o l e s n i k o v a , V . G . ; K a s a t k i n a , L . A . ; M a l a k h o v a , 
C . P . ; Cuzychenko , V . I . ; B a b o v , D . H . ; Odess . Med. 
I n s t . I a . P l e r g o v a , O d e s s a , USSR 

G i g . s a n i t ( 3 ) , 1 1 0 - 1 1 ; 1973 

COPPER; MANGANESE; SOILS ; PLANTS; RIVERS; TRACE 
ELEMENTS; PRESHHATER 

GEOGRAPHICAL DESCRIPTION: USSR, U k r a n e 



?9« 
6 0 

C o n c e n t r a t i o n s ot F i v e T r a c e M e t a l s i n t h e R a t e r s 
and o y s t e r s (CRASSOSTRRA VIRGINICA) o f M o b i l e 
Bav, Alabama 

K o p f l » r . f . c . : flayer, J . ; G o l f Coast H a t e r Supp ly 
Res. L a b . , F n v l r o n . P r o t . Agency, Dauph in 
T s l a n d s , A l a . 

P r o c . Na t . S h e l l f i s h . Ass . (PSHFAN) 6 3 , 27-3<l, 
1972: 1973 

TRACE ELEHEBTS: CADHIUH; OYSTERS; CHROHIOH; 
COPPER; LEAD; ZINC; HATER; SALTHATER; FRESHWATER; 
RUNOFF; DISCHARGE 

TATOMOHY; CPASSOSTREf VIRGIEICA 

GEOGRAPHICAL DESCRIPTION: O.S. (S), Alabama, 
Mobile Ray 

Froa January 1959 t h r o u g h June 1969, s a a p l e s o f 
v a t e r and o y s t e r s v e r e c o l l e c t e d a t a o n t h l y 
i n t e r r a I s f r o * e i g h t l o c a t i o n s i n H o b l l e Ray, 
Alabama. These saap les v e r n a n a l y z e d f o r 
c a d a i a a , c h r o a i u a , c o p p e r , l e a d and z i n c by 
a t o m i s a b s o r p t i o n s p e c t r o p h o t o m e t r y and t h e 
r e s u l t s a n a l y z e d s t a t i s t i c a l l y . O y s t e r s f r o a 
M o b i l e Bay c o n t a i n e d l e s s c a d a i a a , copper and 
z i n c t h a n t h e ave rage c o n c e n t r a t i o n r e p o r t e d f o r 
A t l a n t i c Coast o y s t e r ' s . The c o n c e n t r a t i o n o f 
c h r o a i u a was a p p r o x i m a t e l y t h e saae v h l l e t h e 
l ead c o n c e n t r a t i o n vas a b o u t two t i n e s t h a t o f 
t h e ave rage v a l u e f o r A t l a n t i c Coast o y s t e r s , 
o y s t e r s c o l l e c t e d f r o a t h e w e s t e r n s i d e o f t h e 
Bay v e r e found t o c o n t a i n a s i g n i f i c a n t l y 
g r e a t e r c o n c e n t r a t i o n o f c o p p e r and z i n c t h a n 
o y s t e r s c o l l e c t e d f r o n t h e e a s t e r n s i d e . These 
d i f f e r e n c e s were a t t r i b u t e d t o d i f f e r e n c e s i n 
r i v e r s y s t e a s t h a t c o n t r i b u t e t h e f r e s h u a t c r 
d i s c h a r g e and r u n o f f t o o p p o s i t e s i d e s o f t h e 
Bay. A l though c o n c e n t r a t i o n s o t t h e t r a c e n e t a l s 
I n v e s t i g a t e d u e r e 10 CE31 - 10{E5) h i g h e r i n 
o y s t e r s than t h e c o n c e n t r a t i o n s i n t h e 
e n v i r o n m e n t a l wa te r s a a p l e s , poo r c o r r e l a t i o n was 
observed between t h e two s e t s o f d a t a . 
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Uptake o f H e r c u r y by P l a n t s and I t s D i s t r i b u t i o n 
i n L i v i n g o r g a n i s e s i n an E n v i r o n a e n t v i t h 
I n c r e a s a d C o n c e n t r a t i o n o f t h i s E l e a e n t 

I t o s t a , L . ; B y r n e , A . R . ; S t e g n a r , P . ; Z e l e n k o , v . ; 
" J o z e f S t e f a n " I n s t i t u t e , U n i v e r s i t y o f 
L j u b l - j a n a , Y u g o s l a v i a 

P a r t o f R a d i o t r a c e r s t u d i e s o f C h e a i c a l Res idues 
i n Food and A g r i c u l t u r e . P r o c e e d i n g s o f a 
Coablned Pane l and Research C o o r d i n a t i o n 
C o m m i t t e e . , V i e n n a , 25-29 October 1971. 
I n t e r n a t i o n a l A t o n i c Energy Agency, V i e n n a ; 1972 

ANIMP.iS; DISTRIBUTION; FISH: HETHYLHERCURY; 
UPTAKE; HBRCURY; PLANTS: TRANSFORMATION; BIOTA; 
RINING; DISTILLERY; INDUSTRY; HOflANS 

GEOGRAPHICAL DESCRIPTION: Y u g o s l a v i a , I d r l j a 

The e x t e n t o f b i o l o g i c a l t r a n s f o r m a t i o n o f 
i n o r g a n i c a e r c u r y was neasured on f i s h a t a 
t y p i c a l i n o r g a n i c source ( n i n e and d i s t i l l a t i o n 
p l a n t i n I d r i j a , Y u g o s l a v i a ! u s i n g a newly 
deve loped i s o l a t i o n ne thod f o r a e t h y l mercu ry . 
R e s u l t s a r e t a b u l a t e d on t h e u p t a k e l e v e l s and 
d i s t r i b u t i o n o f mercavy i n t h e o r g a a s o f p l a n t s , 
a n i a a l s and hunans. For t h e l a t t e r , bea rd has 
been shovn t o be an advantageous i n d i c a t o r o f t h e 
e x p o s u r e . 
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Mechanises o f H e r c u r y T r a n s f o r a a t l o n i n B o t t o a 
S e d i a e n t s , P a r t I I . F i n a l R e p o r t . 

K r e n k e l , p . A . ; B u r r o w s , w . D . ; s h i n , E . B . ; T a l a l , 
K . I . ; RcMu l l en , E.D. 

T e c h n i c a l Repo r t Huaber 3 2 , E n v i r o n m e n t a l and 
Mater Resources E n g i n e e r i n g , V a n d e r b i l t 
U n i v e r s i t y , N a s h v i l l e , TN, 319 p . ; 1973, Oc tober 

HERCURY; HETHYLHERCURY; SEDIMENTS; TRANSFORMATION 
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A r s e n i c D i s t r i b u t i o n I n Beep S u b s u r f a c e Waters o f 
t h e H l d d t e Caspian A r t e s i a n B a s i s 

R o r t s e n s h t e i n , V . N . ; Ka raseva , A . P . ; A l e s h i n a , 
A . K . : Vses. N a u c h n o - I s s l e d . T n s t . P r l r . Gazov, 
Moscow, USSR 

GeoKhial y a , (0) , 6 1 2 - 1 7 ; 1973 

ARSENIC; SUBSURFACE WATERS; ARTESIAN BASIN; WATER 

The deep s u b s u r f a c e w a t e r s i n t h e J u r a s s i c and 
C r e t a c e o u s f o r n a t l o n s o c c u r a t a d e p t h o f 3 - 5 ka 
In t h e s o u t h e r n Mangyshlak zone . The h i g h l y 
a l n e r a l i z e d (10-150 g / l ) s u b s u r f a c e w a t e r s i n t h e 
c a r b o a a t i c - t e r r l g e n o u s f a c l e s a r e p e r d o n i n a n t l y 
of t h e NaCl t y p e w i t h a h i g h c o n c e n t r a t i o n o f B r , 
T , B NH 1 , and n a p h t h e a l c a c i d s . R e s u l t s o f 
c o l o r a e t r l c e s t l a a t l o n o f As (10 -120 ug/11 i n t h e 
wa te r s a r e p r e s e n t e d . The c o n c e n t r a t i o n o f As 
t ends t o i n c r e a s o w i t h d e p t h . An I n v e r s e 
c o r r e l a t i o n e x i s t s between t h e As and t b e c l 
c o n t e n t s . 
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Mechanisms o f Mercu ry T r a n s f o r a a t i o n i n B o t t o a 
Sed iments , P a r t r . F i n a l Repor t 

K r e n k e l , P .A.; R e l a e r s , B . S . ; B u r r o w s , w.D. 

T e c h n i c a l Repor t Number 31 , E n v i r o n m e n t a l and 
Water Resources E n g i n r e r l n g , V a n d e r b i l t 
U n i v e r s i t y , N a s h v i l l e , TN, 303 p . ; 1973, Ray 

HBRCURY; METHYLHBRCORT; SEDIMENTS; TRARSPOBHATIOR 
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I q u a t l c E c o l o q y 

K r l s h n a m u r t h y , K . ; Rao, S. 

BNWI 1 6 5 0 ( P t • 2) , p . 1 . 1 - 1 . 2 7 ; 1972 , Dec. 
AQUATIC ECnSTSTERR; BIOLOGICAL STRESS; PISHFS; 
TRSECfS; TEMPERATURE: ANIMALS: GROWTH: 
ANTIBODIES; BACTERIA; RADIATION EFFECTS; 
DOSB-RESPONSE RELATIONSHIPS; INPBCTIOBS DISEASES; 
RADIOACTIVE HASTES; TRITIOH; TROOT: RIVERS; 
OIFPOSIOH; HPRCORTS HETABOLISH; TOXINS: OPTAKE; 
BIOLOSICAL EFFECTS: GASES; LIQOID BASTES: 
SYNERGISM: THERMAL POLLOTION; DISEASE RESISTANCE 

GEOGRAPHICAL DBSCHIPTIOH: O . S . (HW), H a s h i n g t o n , 
C o l u a b l a R i * e r , P r i e s t R a p i d s Das , HcNary Das , 
« o n n e v i l l e Daa 

H e r c u r y l e v e l s i n a l l r i v e r and v a s t e v a t e r 
samples v e r e l e s s t h a n a e t h o d o l o g l c a l 
s e n s i t i v i t y , i . e . , 9 . 1 a g / l i t e r ( o r 0 . 1 p p b ) . 
Ped imen ts b e h i n d P r i e s t R a p i d s , H c N a r y , and 
B o n n e v i l l e Daas on t h e C o l n a b l a R i v e r c o n t a i n e d 
0 .115 , 0 . 3 3 1 and 0 .096 ag a e r c a r y / g o f s e d i a e n t 
on a d r y w e i g h t b a s i s . T h u s , HcNary Daa 
s e d i m e n t s , s t i a a t e d be low t h e c o n f l u e n c e s o f t h e 
Yakima, s n a k e , and w a l l a W a l l a R i v e r s , c o n t a i n e d 
s i q n i f i c a n t l y h i g h e r a e r c a r y l e v e l s t h a n 
s e d i m a n t s b e h i n d P r i e s t R a p i d s Daa, above t h e 
c o n f l u e n c e o f t h e s e r i v e r s o r B o n n e v i l l e Daa , 
b e l o v d e n a r y Daa. 
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Mercury R e s i d u e s I n F i s h e s f r o a H a t e r Bod ies i n 
T i r o l 

K r o c z a , « . ; P e c h l a n e r , f t . : v e t s c h e r , H . ; T n s t . 
R l o c h e m . , T i e r a e r z t l . H o c h s c h . , V i e n n a , A u s t r i a 

w l e n . T i e r a e r z t l . H o n a t s s c h r . (RTHOA3) , 6 0 ( 5 ) , 
161-170 ; 1073 

NEPC0RT; FISH 

GEOGRAPHICAL DESCRIPTION: i u s t r l a , I n n s b r u c k , I n n 
R i v e r 

Bean a e r c a r y c o n t e n t s o f f i s h c a u g h t i n T i r o l 
v e r e 0 . 3 ppa f o r c y p r i n l d s and 0 . B ppa ( 9 0 * < 0 . 2 
ppa) f o r s a l a o n i d s . F i s h c a u g h t i n t h e I n n R i v e r 
near I n n s b r u c k and i n soae o f i t s t r i b u t a r i e s 
v e r e h e a v l l v c o n t a a i n a t e d ( 0 . 5 - g r e a t e r t h a n 1 . 0 
p p a ) . H l q h Hg l e v e l s we re a l s o f o u n d i n f i s h 
f r o a c e r t a i n l a k e s , w h e r e a s l e v e l s i n f i s h f r o a 
b r e e d i n g f a r a s ave raged 0 . 0 6 p p a . 
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L e a d , C d , Z n , r u , and Co i n S t r e a a s a n d Lake 
H a t e r s o f f a y o q a Lake B a s i n , Rev York 

x a b o t a , J . : H i l l s , E . L . : o g l e s b y , R.T . ; Agronoay 
D e p a r t m e n t , and t h e SCS, O . S . P l a n t , S o i l , and 
N u t r i t i o n L a b o r a t o r y , C o r n e l l O a i v e r s l t y , I t h a c a , 
N.Y. 10850 ; D e p a r t a e n t o f N a t u r a l R e s o u r c e s , 
C o r n e l l U n i v e r s i t y , I t h a c a , NY laaso 

Knv. S c i . T e c h n o l . 8 ( 3 ) , 2 0 3 - 2 0 8 ; 1970 

LFAD; CADMIUH; Z INC; COPPER; COBALT; LAKES: 
FRESHWATER 

Cayuga L a k e , I t h a c a 

Wa te r s o f 12 t r i b u t a r y s t r e a a s o f Cayuga Lake 
v e r e s t u d i e d t o d e t e r a l n e t h e l e v e l s and s e a s o n a l 
and g e o g r a p h i c p a t t e r n s o f t r u c e e l e a e n t s i n t h e 
Cayuga Lake b a s i n , a p r l a a r i l y r u r a l a r e a . T r a c e 
e l e a e n t s i n s o l u b l e f o r a ( f i l t e r e d v a t e r ) and i n 
suspended p a r t i c u l a t e s v e r e s t u d i e d . The t r a c e 
e l e a e n t c o n c e n t r a t i o n s v e r e g e n e r a l l y l o w , b u t a 
seasonal, p a t t e r n r e f l e c t i n g h i g h e r c o n c e n t r a t i o n s 
v l t h h l q h s t r e a m f l o v v a s n o t e d I n t h e c a s e o f 
Pb. Va lues f o r s t r e a a s o f r u r a l a r e a s r e f l e c t 
l e v e l s a s s o c i a t e d v l t h n o r a a l g e o c h e o l c a l 
p r o c e s s e s and s o i l v e a t h e r l n g . An i m p a c t o f 
u r b a n i z a t i o n v a s . r e f l e c t e d I n h i g h e r l e v e l s o f 
t h e t r a c e e l e m e n t s i n suspended p a r t i c u l a t e s 
c a r r i e d by t h e s e s t r e a u s t h a t f l o w t h r o u g h 
I t h a c a , N .Y . A b a s i s h a s been e s t a b l i s h e d t o 
e v a l u a t e changes i n t r a c e e l e a e n t l o a d v i t h 
f u t u r e changes i n l a n d use and u r b a n i z a t i o n . 

302 
T r a n s p o r t o f c s 1 3 7 — I I i n t e r a c t i o n v i t h Bed 
S e d i a e n t s 

Kado, A . ; tiloyna, E . F . ; C i v i l E n g i n e e r i n g 
D e p a r t a e n t , The U n i v e r s i t y o f Texas a t A u s t i n , 
TexaB , O . S . A . 

V a t e r R e s e a r c h , 5 , 7 1 - 7 9 ; 1971 

TRANSPORT; CBSIOH 137 ; SEDIHENTS; WATER; 
SORPTION; H0DBLS; RIVERS; PLONE; OPTAKE 

The pu rpose o f t h i s s t u d y v a s t o d e s c r i b e t h e 
t r a n s p o r t o f Cs 137 i n a n agueoas e n v i r o n m e n t . 
The i n t e r a c t i o n phenoaena , i . e . , u p t a k e and 
r e l e a s e o f Cs 137 by s e d i m e n t s , v e r e o b s e r v e d by 
u s i n g a s e t o f f l u a e a e a c h 17 a i n l e n g t h and a 
a o d e l r i v e r v h i c h v a s 61 a l o n g . The g r e a t e s t 
u p t a k e r a t e , K s t , by bed s e d i a e n t v a s 8 8 . 7 x 
10E-0 ( ( c p a c a E - 2 ) / ( c p a c m E - 3 ) ) / s e c ) v i t h a 
v e l o c i t y o f 0 . 5 0 0 a / s e c ( 1 . 6 5 f t / s e c ) and a f l o w 
r a t e o f 3 8 . 2 1 / s e c a ( 0 . 0 1 0 c f s / f t ) . I n t h i s 
case t h e s e a l o i n t t r a n s p o r t r a t e v a s 117 .5 a / s e c 
x m (0 .0795 l b / s e c X f t ) . The u p t a k e r a t e 
I n c r e a s e d as t h e mean v e l o c i t y i n t h e c h n n n e l 
i n c r e a s e d . The d e s o r p t i o n r a t e o f Cs 137 v a s 
l o v , b e i n g l e s s t h a n 1 p e r c e n t p e r a o n t h f o r a 
mean f l o v v e l o c i t y o f 3 . 0 c e / s e c . T h i s r a t e was 
o b t a i n e d i n a f r e s h v a t e r s y s t e a where t h e 
c o n c e n t r a t i o n o t t o t a l d i s s o l v e d s o l i d s v a s a b o u t 
600 n g / 1 . 

303 
L e v e l o f H e t a l s i n C e i l S t r u c t u r e s o f P l a n t s 
D i f f e r i n g by R a d i o r e s i s t a n t 

K u l l k o v , B . N . ; C e n t . A s i a n Res . I n s t . 
P h y t o p a t h o l . , T a s h k e n t , OSSR , 

R B d l o b i o l o g l y a (BADOA8), 1 3 ( 5 ) , 7 9 2 - 7 9 6 ; 1973 

RADIORBSISTANCE; PLANTS; CELLS; HETALS; 
PADIOBIOLOGY 

GEOGRAPHICAL DESCRIPTION: H . S . (HE) Nev Y o r k , 
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30 a 
Lead Contamination of Snow 
LaBarre, M.; Kline, J.B.; Oliver, B.C.; water 
Management, Ontario Ministry of the Environaent, 
Ottawa, nepartaent of chealstrv, university of 
Ottawa, Water Quality Research Division, 
Department of the Environnenta, Ontario, Canada 
Water Research, 7, 1215-1218; 1973 
SHOW; LEAD; LEADED GASOLINE; GASOLINE; SEVERS; 
CONT A(l INATIOW 
Snow froa disposal sites and along roads 
contained considerable lead doe to the coabastion 
of leaded gasolines by automobiles, in spite of 
lead concentrations op to 0330 ppm in the saaple 
sedlaent, the highest concentration in the 
filtrates was 0.21 ppa with the average, 0.00 
ppa. Thus, the duapirg of snow away froa 
water-course Instead of directly into then 
significantly reduces lead contaaination of tbe 
waters froa this source. 

305 
Laboratory Studies of the Purification Kinteics 
of Plver Water I sere by sedimentary suspensions. 
Case of 61Cr, 59Pe, 60CO, 85Sr, 106RU, 137CS, 
101re, and 203Pg 
Lachet, P.Z. 
Radioprotectlon 7(31, 103-157; 1972 
LABORATORY STUDIES; KINETICS; CESIOfl; CESI0H; 
CHROMIUM; COBALT; IRON; MERCURY; PURIFICATION; 
RADIONUCLIDE NIGRATTOR; RIVERS; RUTHENIUM; 
SEDIRENTS; STRONTTUR; RADIONUCLIDES; CHROMIUM 61; 
IRON 69; COBALT 60; STRONTIUR 85; RUTBESIUH 106; 
EDTA; CHELATION 
The kinetics of purification of water containing 
radionuclides by sediaentary suspension can be 
Interpreted as a function of tlae by an empirical 
equation of the ffora R-R (o) (t • l/a)n where "a" 
and "o" are two paraaeters fixed by the least 
squares aethod and where "Ro" and "R" are 
respectively the activities of water initially 
and after tiae «t«. This fit proves both 
satisfactory and highly significant under all 
studied cases: sediaents: screened (fine sands ' 
or silt) or unscreened in I g/1 or 20 g/1 
concentrations: Radionuclides: 51Cr, S9Pe, 60Co, 
85Sr, 106RU, 137CS, lOICe, 203Rg, with or without 
a carler; under chloride, nitrate, citrate, 
acetate, nltrato-nitrosyl or EDTA foras. 

306 
Optake of Lead by Alfalfa and corn froa soil and 
Air 
Lagerwerff, J.V.; Araiger, W.H.; Specht, A.W.; 
U.S. Soils Lab., Beltsvllle, HO 
Soli Sci. (SOSCAK) 115(6), 055-60; 1973 
LEAD; PLANTS; SOILS; CORN; ALPALFA; OPTAKE; 
ABSORPTION; LIHIRG 
Growth and Pb uptake by corn and alfalfa were 
measured in potted Chester silt loam at tvo soil 
pR levels (5.2 and 7.2) and vlth HCl-extractable 
soil Pb levels of 12, 60, 113, and 212 ppa. Host 
treatments vere carried out In a greenhouse. In 
addition to aerial Pb associated vlth nearby 
heavy traffic, fallout of particles of leaded 
paint constituted a contamination hazard. The 
control treataen of earn vas carried out also at 
a nearby outside location, i.e., tn the absence 
of leaded-palnt particulates. While the fallout 
of Pb vas alaost three tiaes heavier inside than 
outside, the aerosol Pb concentration outside vas 
alaost tvice as large as the one inside. The 
latter vas reflected by the tassels only. All 
other plant parts, especially in the upper plant 
section, reflected the heavier Pb fallout Inside 
than outside., Generally, this is associated vith 
higher statistical variability. The plant parts 
in the lover plant section distinctly reflected 
increases In BOII Pb content. Rinsing the tops of 
alfalfa reaoved aore Pb froa plants groving on 
unliaod soil than froa those on lined soil. The 
aaouat Pb so reaoved froa the tops Increased 3 
nore pb vas taken up from the soil, suggesting 
translocation of Pb from the roots to the tops. 

307 
Exchange Adsorption or Precipitation of Lead in 
Soils Treated vith Chlorides of Aluainua, 
Calclua, and Sodiua 
Lagerverff, J.V.; Brover, D.L.; Rati. Agrtc. Res. 
Cent., Agric Res. Serv., Beltsville, HD 
Soil Sci. Soc. Aaer., Froc. (SSSAA8) , 73(1) 
11-13; 1973 
ADSORPTION; PRECIPITATION; LEAD; EXCHANGE; SOILS; 
CHLORIDE; ALORIRUR; CALCIOH; SODIUM; PR; 
ALKALIRITY 
The exchange behavior of "b2» present in saall 
concentrations in kaolinitie, aontaorillonitic, 
and illitlc soils pretreated vith A13+ or Ca2+, 
and kept at a number of salt (CI) levels, vas In 
agreement vith aass-actlon law principles. The 
mean values of the Gapon exchange coefficient 
describing the distribution of ions betveen the 
adsorbed and solution phases in Cecil, Winsua, 
and Yolo soils vere 0.31, 0.11 and 0.20 for Pb-Al 
systems, and 0.13, 0.97, and 11.1 for Pb-Ca 
systens. in Rat treated, alkalized soils, pb 
precipitated. The solubility of the precipitate 
increased vith decreasing pft and concentration of 
salt (Nad). The solubility In solutions used for 
suspending the soil vas less in the presence than 
in the absence of soil. This nay indicate that 
the Pb-soil coaplex is less soluble than the 
precipitate foraed in solution, so that when soil 
is present the coapositlon of the precipitate 
shifts tovard a less soluble fora. This vould 
iaply a multi-component nature of the precipitate. 
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10B 
FLRICURR Hethylation In in Aguatlc Environment 
Langley, f'.G,; tab. Div., T.W. Beak Consult. 
Ltd., Toronto, Ont, 
.». Hater Pol lot. Contr. Pad. (JWPPA5) 0S(1), 00-51; 1973 
PIC REDOX POTENTIAL; MICROORGANISMS; AQUATIC 
CHEMISTRY; T-AWSFORRATIOR; HERCnpY; HETflYLATION; 
FISH: HBTHYLMFRCURY 
The restults show that laboratory-controlled 
methylation studies are an excellent scientific 
tool that can be utilized successfully to nonltor 
apthylaercury accumulation In one laportant 
aquatic community. The remits also indicate 
''hat mercury aethylatlon depends on a nuaber of 
parameters. These include temperature, pR, redox 
potential, microbial activity, aercury 
concentration, and orqanic concentration, 
Methylation of existing aercury contaainatlon in 
aquatic environments is a serious hazard because 
under certain favorable conditions aethylatlon 
can occur in sedlamnts with fairly low aercury 
concentrations. This study indicates that, for 
practical purposes, environmental mercury 
methylation is too slow a process to perait a 
natural rehabilitation through purginq of 
contaminated sediments, rt would sees that 
mercury-contaminated sediments would require aany 
decades to purge themselves to natural levels. 
Apart from aercurv removal by dredging, which has 
not yet been proven successful, the appraoch of 
sealing off aercury-contaainated sediaents shows 
promise as a rehabilitation aeasure and warrants 
farther Investigation. 

309 
Analysis of Toxic Responses in Marine 
Polk11otheras 
LaPoche, fl.; Gardner, G.R.: Eisler, R.S Jackin, 
R.H.; Tevish, p.p.; 7aroogian, G.E.; Rational 
Mar. Hater Qual. lab.. Rest Kingston, R.T. 
Rloassay Tech. Environ. Chea. (26VZAG) 199-216; 
1973 
COPPER; AHALTSES; POIKILOTHERHS: SALTWATER; 
RITRILOTRI ACETATE; RTA 
TAXONOMY; PUHDULUS MERCENARY A LOPHOGOBIUS 

310 
Chemical Treatment of Hetal-Bearlng nine Drainage 
L a r s e n , R . P . ; s h o u , J . K . P . ; R o s s , L.R. 

Jour. Rater Poll. Control Fed., OS, 1682; 1973 
EPPLORHTS; LIRE; HIRES; REPTRALIZATIOR; PH; 
SULFUR; COMPUTER SIMULATION; MODELING; REMOVAL 

Heavy aetals can be removed froa mine drainage 
waters by a tvo-stage treatment process involving 
lime and sulfide additions, the process has been 
demonstrated in the laboratory and the field, 
using water from drainage-polluted Rocky Mountain 
streans. Computer sinelation of the equilibrium 
behavior of metal hydroxides and sulfides is 
adequate as a predictive tool for metal removal. 

311 Concentrations of Soae Trace Metals in Pelagic 
Organises and of nercury in Northeast Atlantic 
Ocean Vater 
Lentherland, T.M.; Burton, J.D.; eulktng. P.; 
McCartney, M.J.; Morris, R.J. 
Deep-sea Res. Oceanogr. Abstr. (DROAA), 20(8), 
679-685; 1973, August 
ACTIVATION ARALTSIS; ARTIHORT; ARSENIC; CADMIUM; 
CRUSTACEA; PISHES; HERCURT; NMOTHON BEAMS; 
RUCLEAR REACTIONS: TRACE AMOUNTS; ZINC; SALTWATER 

312 
Arsenic in Marine Pish and Invertebrates 
LeBlanc, P.J.; Jackson, A.L.; T.W. Beak 
Consultants Ltd., Toronto, Ont. 
Mar. Pollut. Bull. (HPRBAZ), 0(6), 88-90; 1973 
ARSERIC; FISH; CRUSTACEA: CRAB; IRVERTEBRATES; 
SALTWATER 

313 
Absence of Acute Effects on Threaspine 
Sticklebacks (GASTEROSTE0S ACULEATUS) and Coho 
Salaon (ONCORHYRCHUS KIS0TCH) Exposed to 
Reouspeaded Harbor Sedlaent Contaminants 
LeGore, R.S.; DesVolgne, D.H.; Coll. Fish., U»iv. 
Washington, Seattle, Wash. 
J. Pish. Res. Board can. (JFRBAK), 30(8), 
1210-1242; 1973 
DREDGING; SEDIKERTS; FISH; TOXICITY; STICKLEBACK; 
SALMON 
TAXONOHT: GASTBROSTEUS ACULEATUS; ONCORHTRCHUS 
KIS0TCH 

310 
Effect of copper SulfatQ Alglclde Dosns on the 
Energy Metabolise of Common Carp (CTPRIR0S 
CARPI0) and Goldfish (CARASSSIUN AURATUS) 
Leonte, E.; Inst. Biol. "Tralan Savalescu", 
Bucharest, Rone 
Bui. Cercet. Plscic. (BCPCB7), 31(1-2), 137-100; 
1973 
COPPER SULFATE: FISH; TOXICITY; ALGICI0B; 
RESPIRATION; CARP; COPPER 
The 0 consumption of CYPRXRUS CARPIO and 
CARASStOn AURATOS was depressed by the presence 
of 0.1-0.7 mg copper eolfate/L. in the waters. 
Death occurred at 2-20 hr, depending on the dose. 
The 0 consumption decreased steeply following 
the addLtion of CuSOO, reaching a plateau which 
lasted less than 8 hr, and decreased again 
thereafter, leading to the death of the fish. 
Toxicity to fish night limit the use of CuSOO as 
an alglcide. 
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311 "ercury in the Envlronaent. A Global Revlev 
Including Recent stadias In the Delaware Ray 
Region 
Leppla, F.K.; Delaware university, Newark, 
Delaware 
WITS IOH-73-10620, R0AA-730H0201, 76 p 
HEBCORY; REVIEW; SALIRITY; SALTWATER; SEDIMENTS 
GEOGRAPHICAL DESCRIPTION: 0.3. (RE), Delaware Bay 
water saaples were obtained by boat and at sone 
shore stations. Although upper Bay values are 
significantly higher than those in the lower 
portion, no slaple correlation exists between 
total aercury content and salinity. Especially 
striking is the relative high concentration (O.U 
to 0."! ppb aercury) region near the center of the 
bay. An expected correlation between 
transparency (Secchl disc aeasureaents) nnd 
sedlaent load was not borne out if one assuaes 
t.hat total aercury content Is directly related to 
the aaount of particulate natter. 

316 
Reaoval and Recovery of Reavy Ratals froa Waste Water 
LevanSowskl, R.; Etudes et Procedes D* Assainisseaent ouratrr Epap 
Ger. Offen. (GWXXBX) 23160*7 (C 02C), 29 pp.; 
1972, Rarch 
FEAVT METALS; REROV»tS WASTE WATER; COPPER: 
CA TIN 10 Hi PIUl* DION; TIN; CONSERVATION; LEAD; 
CYANIDE 

317 
R e d u c t i o n o f c o p p e r T o x i c i t y i n a Nar ine copepod 
by S e d l a e n t E x t r a c t > 

Levis, A.G.; Whitfield, P.; Raanarine, A.; Inst. 
Oceansgr., Oniv. British Colaabia, Vancouver, B.C. 
Llanol. Ocennogr. (LIOCAfl) 18(2) , 32«-R; 1973 
COPPER; TOXICITY; COPEPODS; SEDINENTS; CHELATION; SALTWATER 
TAXON3HY: COPEPODA; CALANOIDA; EOCHAETA JAPOHICA 
seawater extracts of aariae sediaents fro.* tvo 
areas vere added to copper-enriched seavater In 
which the prefeedlng states (egg, NI, NIT) of 
EOCHAPTA JAPORICA (Copapoda: Calanoida) vere 
aaintalned. Survival vlth the sediaent extracts 
vas greater than vithout. Indicating an ability 
of soae part of the extracted vaterial to reduce 
the toxicity of the copper. The effect of the 
extracts vas COB pa red vith that of a synthetic 
chelating agent to provide an "equivalent" value. 

318 
Anaoailoas Arsenic concentrations In Chautauqua 
Lake 
lis, S.A.; Ropke, P.K.; Dep. Chea., State Oniv. 
Coll., Predonia, NY 
vnvlron. Lett. (BVLTAX) 5(1), H5-51; 1973 
ARSENIC; LARES; WATER; ANALYSIS 

GEOGRAPHICAL DESCRIPTION: O.S. (RE), Nev York 
(SW) Chautauqua Lake 
During a prellnlniry survey of Chautauqua Lake, a 
lake in southwestern New York State, levels of 
dissolvad arsenic between 3.5 and 35.6 ppb were 
aeasuced. possible relationships betveen the 
arsenic concentrations and other aeasured 
pnraaetars are presented. 

319 
Health Aspects of Arsenicals In the Nnvlronaent 
LIcella, P.S.; Long, K.R.; Scott, H.G. 
Journal of Envlronaental Health, 30(5), 511-518; 
1972, Harch 
ARSENIC; CHEMOTHERAPY; POISONING; TOXICITY; WOOD 
PRESERVATIVES; SHEEP DIPS; INSECTICIDES: 
RODENTICIDES; HERBICIDES: SOAPS; GERMICIDES; 
SODIUM ARSENITE; LEAD ARSONATE; OCCUPATIONAL 
EXPOSURES; SODIUM ARSENATE; DISODIUM METHYL 
SODIUM ARSONATE; DSN A; DALLIGBASS; CALCIUM 
ARSONATR; PREBBBRGENCE HERBICIDES: CACODYLIC 
ACID; MRTHYL ARSENIC ACID; PLANTS; SILYICIDBS; 
DEFOLIANTS; LEAD ARSENATE: BEER; SELENIUM; 
TOLBRARCB LEVELS; PESTICIDES; CHRONIC; CANCER; 
CARCIROGBKS; KERATOSES: TOBACCO; HAIR; LONGS; 
WATER; GRASSES; LEAD; CANCER; DERMATOSES; 
INHALATION; INGESTION; ABSORPTION; SYBPTOHS; 
SULPHYDRYL GROUPS; GASTROINTESTINAL; BAUSEA; 
HEADACHE; VERTIGO; IRRITABILITY; ARSBBIC 
TRIOXIDB; THERAPY: BAL: SHELLFISH; DRINKING 
WATER: APPLES; NAILS: SKIN; INTAKE; EXCRETION; 
SOILS; TRANSLOCATION; POTATO; ANALYTICAL 
PBOCBDURRS; BE0TR0R ACTIVATION ANALYSIS; ATOBIC 
ABSORPTIOB SPECTROPHOTOMETRY; ARSENIC; WATER; 
FISH; SHBLLPISB 
A review of arsenic and Its coapounds as poisons 
and aedlclnes. Arsenic coapounds are used widely 
in wood preservatives, sheep dips, insecticides, 
herbicides, rodentlcldes, defoliants, etc. so 
aore than 100 different population groups have 
soae possibility of occupational exposure. 
Arsenicals nay be absorbed by Inhalation, 
ingestion or through the skin. Effects any be 
principally qastrolntestinal disturbances or, in 
others, nervous manifestations (headache, 
vertiqo, swelling in joints, restlessness, 
irritability, visual disturbances, etc.) . 
Treataent of arsenic poisoning involves inducing 
voaitlng, gastric lavage and then a saline 
cathartic. .Interauscular injection of 
dlaercaprol (BAL) aay be used. There is soae 
question still unresolved, as to whether arsenic 
or its coapounds cause cancer. They do result in 
dernatoaes and keratoses. Arsenic coablnes with 
sulfhydryl groups so is found in hair, nails and 
skin as veil as being nlialnated in urine and 
feces. Saall quantities of arsenic coapounds aay 
enter the diet as residues of insecticides on 
apples, potatoes, etc. or as residues of 
arsanilic acid grovth additives in cattle and 
poultry feeds (supposed to be discontinued 
several days before aarketlng). Shellfish and 
fish soaetlaes contain aeasureable aaounts of 
arsenic. Water in parts of Argentina contains 
enough arsenic to cause a chronic poisoning, but 
O.S. city vater is aostly satisfactory in this 
respect. Hethods of analysis for trace aaounts 
of arsenic are discussed briefly. 
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20B 
The state of robalt In seavater and Its Optake by 
narlne organises and Sedlaents 
Lovaan, P.O.; Tlnq, R.T. 
Part ot Radioactive Contaaination ot the narlne 
Envlronaent, Proceedings of Syaposlua held by the 
international Atonic Energy Agency, Seattle, RA, 
July 1 0 - 1 9 7 2 (369-383), 786 p.; 1973 
AQUATIC CHEMISTRY; COBALT; OPTAKE: RARIRE 
ORGANISMS; RADIONUCLIDES; PHYTOPL*NXTOH; 
TO OP LA NKTON; CLAMS; CRUSTACEA; TRACERS; IOBSTSRS; 
SPECIFIC ACTIVITY; SHRIMP . 
Two aethods, the critical pathvay and the 
specific activity approach, have been used to 
predict hazards to aan and other anlaals froa the 
introduction of radionuclides Into the narlne 
environaent. Valid application of the specific 
activity nethod is dependent upon the siailarity 
of the physlcal-chealcal foras of the introduced 
radionuclides and the corresponding natural 
eleaent in the aarine environaent. The present 
work is concerned vith the developaent of aethods 
for investigating the cheaical-physical foras of 
naturally occurring cobalt in seavater, the 
application of the aethods to seavater in 
tropical areas and the uptake of the different 
foras of the eleaent by aarine organisas. 
Carriar-free inorganic Co SB and Co 60 and high 
specific activity cyanocobalaaln Co 57 vere used 
as tracers for ionic and coaplexed cobalt. 
Stable cobalt in seavater, tagged vith the ionic 
and coaplexed radionuclides, vere preconcentrated 
by standard aethods and analysed for stable and 
radionuclide content. The cheaical yields for 
each torn of radionuclide and the anounts of the 
different fores vhich were found in seavater are 
reported. Optake of ionic and coaplexed cobalt 
by suspended and bottoa sediaents and by 
phytoplankton, zooplankton, brine shrlap, aarine 
clans, pelagic crustacea and the spiny lobster 
were aeasured. The results show that significant 
errors aay occur if concentration factors for 
aarine organisas, based on coaparisons of the 
stable elenent in seavater and in the living 
organisas, ate calculated without, consideration 
of the cheaical-physlcal foras of the 
radionuclide and the natural eleaent. 

321 
The Toxicity of Mercury in Han and .Aniials 
La, P.C.; Berteau, P.E.; Clegg, D.J. 
Part of Technical Report Ho. 137, Hercury 
Contaaination In Man and his.Environaent, 
International Atonic Energy Agency, Vienna, 
Austria fp. 67-96), 181 p.; 1972, July 
MERCURT; CONTAMINATION: HCMARS; ANIUAIS; FOODS; 
PISH; API; HETHYLMERCDRY; TOXICITY; POISONING; 
IHHALATIOR; BR AIR; HYOCARDIOH; LIPID SOLUBILITY; 
ACOTE; PNEUHONITTS; SYMPTOMS; TREMORS; CERTRAl 
REPVOOS SYSTEM; PROTEINURIA; GINGIVITIS: 
STOMATITIS; SALIVATION; RERCORIALERTIS; 
HYPERSENSITIVITY; ORIWE; BLOOD; ABSORPTION; 
MERCURIC CHLORIDE: KIDNEYS; RICE; HERCORY 203; 
LIVER; BRAIN; PHEHYIRERCORY; POULTRY; RABBITS: 
GUTNEA PIGS; DOGS; EICRETIOR; BIOLOGICAL 
HALF-LIFE:.TOXICITY: PHEASANTS; BIRDS: CATS; 
REPRODUCTIVE FAILURES; TERATOGERS: BIRAHATA 
DISEASE; ATAXIA; PLACENTA; PLACENTAL TRANSFER; 
SEED DRESSINGS; ELECTROCARDIOGRAPHY; HEBKURAN; 
HAIR; BLOOD; DEGRADATION 
Exposure to nercury or its coapounds aay result 
in serious intoxication. It aay occur aaong 
workers engaged in certain occupations or aaong 
individuals accidentally consuaing grossly 

contaalnated food. This type of health problea 
is nore readily identifiable and usually involves 
relatively saall nuabers of Individuals. On the 
other hand, the potential health hazards of low 
levels of aercury in food is of greater concern, 
becyiiie the syaptoas and signs of poisoning aight 
not bu readily diagnosed and because a very large 
nuaber of people aay be affected. It Is well 
docuaented that aercury is present in different 
foodstuffs, although its levels vary according to 
the type of food, background level of vercury In 
the environaent, etc. The health hazards 
involved in the consuaptiop of such foods depand 
not only on the levels of aercury but also on the 
cheaical nature of the aercury coapounds because 
they possess different toxicities. Since It Is 
ivposslble to coapletely eliainate aorcury froa 
our food, and because its levels vary greatly, it 
is laperative that appropriate .tolerance levels 
of nercury coapounds in foods be established for 
use by regulatory agencies in order to protect 
the health of the consuaer. Such tolerances aust 
be based on proper evaluation of relevant 
toxlcological and related data. Although a 
considerable literature exists on aercury to 
date, there do not appear to be sufficient 
studies which perait the assessaent of an 
acceptable daily intake (ADI) for nan. This 
conclusion has been reached in the toxlcological 
evaluations of organonercury doapounds as 
assessed by the FAO/VHO Joint Meetings on 
Pesticide Residues in 1965, 1966 and 1967 
(PA0/RH0, 1965, 1967a, 1968) and by the Joint 
FAO/RHO Expert Coaaittee on Food Additives in 
1966 and 1970 (PA0/WH0, 1967b, 1970). The 
latter, at its 1970 aeeting, noted the various 
points of toxicological concern (epideaics of 
poisoning, the higher sensitivity of the foetus, 
the severity and persistence of central nervous 
systea daaage, and the relation between aercury 
exposure and chroaosoae breaks in lyaphocytes) 
and urged that further vork be Initiated before 
an ADI could be established. Meanvhile, It 
recoaaended that aercury contaaination fron all 
sources should be reduced, to a ainiaua. 

322 
Fungicidal Activity of Sone Alkylr and 
Arylcarboxylatocopper(II) Coaplexes 
lacanska, B.; Blahova, H.; Hulkova, O.; 
Rratsaar-Saogrovic, J.; Dep. iRorg. Org. Chen., 
Pharn. Pac., Bratislava, Czech. 
Acta Fac. Phara., Univ. Coaeniana (AFPCAG), 20, 
29-51; 1973 
COPPER; C0HPLEXES; FUNGICIDES 
TAXONOMY: SCLBROTINIA; PHYTOPHTHORA; HICROSPORUM; 
TRICHOPHYTON; EPIDERHOPHITON 
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323 
A Study of the Hercury Content of Pish froa 
Various Sources 
Luckens, R.R. 
Presented at 11th Annual Meeting, society of 
Toxicology, Williaashurg, VA, March 5-9, 1972, • 
(p. 03); 1972 
SUED OfiESSIROS; MERCURIAL FUNGICIDES; MERCURY; 
»UBGICTDES; OCEANS: RIVRRS; PISH; HATER; SEDIHENTS 
The aereury content of fish, bottoa sediaents and 
receiving waters froa various sources was 
deteralned. Pish vere obtained froa: fara ponds 
receiving drainage froa fields in vhich crops had 
been'arown froa seeds treated with aercurial 
dressings: the Great takes; ocean fishing 
grounds; rivers receiving drainage froa fares on 
vhich crops had been raised using reed.-i treated 
vith aercurials; and rivers receiving vastes 
containing inorganic aercury. Total aorcury 
content of fish tissues ranged froa 0-2 ppa, and 
aercury content was usual.ly related to the fish 
feeding habits. In addition, aercury content vas 
not unifoca throughout the entire filet but vas 
related to the type of vasculature froa vhich the 
saaple was taken. 

32* 
Absorption and Retabollsa of Arsenic in Pish 
Lunde, G.; Cent. Inst. Ind. Res., Bllndern/Oslo, Norway 
Piskeridlr. (Horway) Skr., Ser. Teknol. Unders. 
(PSTOAH) 5(1-2), 16 p.; 1972 
ARSEHIC; HETABOLISH; RAIHBOH TROBT; ET1S; GIllS; 
ABSORPTIOH; PISH: RICROORGAHISRS 

On the basis of the results obtained during these 
experiaents it can be concluded that fish nra 
able to synthesize both fat soluble and water 
soluble arseno organic coapounds froa the 
inorganic arsenic in the feed eaten by the fish. 
However, this inorganic arsenic plays an 
insignificant role as source for the organic 
bound arsenic found in fish. The aa^or part is 
supplied as already synthesizes"arseno organic 
coapounds, fron lower stages in the aarine food 
chain. An accuaulation of arseno organic 
coapoands in specific organs shows that the 
coapounds aay possibly have a significance for 
fish. It is proposed that this say be as a 
bacteriostatic agent vhich acts to*protect those 
regions of fish vhich,are especially vulnerable 
to attack froa alcroorganisas. Inorganic arsenic 
present in the vater vill also be absorbed by the 
fish, but neither vater soluble nor lipid soluble 
arseno organic coapounds could be detected by the 
available nethods used in this investigation. 

3 2 5 
The Synthesis of Pnt and Hater Soluble Arseno 
Organic Coapounds in Harine and Lianntie Algae 
Lunde, G.; Central Institute for Industrial 
Research, Oslo 3, Horvay 
Acta Cheaica Scandinavlca 27, 1566-1590,; 1973 
9I0STHTHESIS: PAT; SOLUBILITY: LIPIOS; ARSEKIC: 
ARSEH5-0RGANIC COHPOOHDS; HARIHB PIOLOGI: 
[.THEOLOGY; LARES; SALTWATER; ALGAE 

3 0 6 
Trace Hetal Contents of Fish Heal and of the 
Lipid Phase Extracted fron Fish Heal 
Lunde, G.; Cent. Inst. Ind. Re ., Blindern/Oslo, 
Horvay 
J. Sci. Food Agr. (JSPAAE) , 20(0), 013-019; 1973 
LIPIDS; FISH: TRACE ELEMENTS; SELEHIHR; FISH 
OILS; FISH HEAL 

327 
Analysis of Trace Eleaents, Phcsphorus, and 
Sulfur, in the Lipid and the Nt,n-lipid Phase of 
Balibut (RIPPOGLOSSOS HIPPOGLOSSOS) and Tunny 
(THHNNHS THYRSUS) 
Lunde, G.; Cent. Inst. Ind. Res., Oslo, Horway 
J. Sci. Pood Agr. 20(9), 1029-38; 1973 
T0NA; HALIEOT; TRACE ELBNBRTS; PHOSPHORUS; 
SULFUR; LIPID; PISH; TUNNY; ANALYSIS 
TAXOROHY: HIPPOGLOSSUS RIPPOGLOSSUS; TROMBUS 
THYMUS 

328 
Teaperatore Effects on nercury Accuaulatlon, 
Toxicity, and Hutabolic Rate in Rainbov Trout 
(SALHO OAIRDNBRI) 
Racleod, J.C.; pessah, E.; Freshwater Inst.. Pish 
Res. Board Canada, Winnipeg, Hanltoba 
J. Pish Res. Board Can. (JFRBAK) 30(0), 085-92; 
1973 
PHEHYLHERCURIC ACETATE; HERCURIC CHLORIDE; 
PIOACCUHULATIOR: MERCURY; TOXICITY; FISH; 
HETABOLISH; TEMPERATURE; HEDIAH TOLERANCE LIBIT, 
TLH 
TAXONOMY; SALNO GAIRDNERI 
The toxicity of Hg in rainbov trout fingerlicgs 
vas related to teaperature and cheaical 
foraillation of tbe Hg at 10 deg. c, the 2o-hr TLN 
concentration (Median tolerance Unit) for 
aercuric chloride vas approxiaately 30 tiaes that 
for phenylaercuric acetate. The 96 hr TLR values 
for Hgcl2 at 5, 10, and 20 degrees vere 0.00, 
0.28, and 0.22 ag/hg/1. The velocity of 
aortality was also linearly related to 
teaperatare, and teaperature directly affected 
the accuaulatlon of Hg in the fish nuscle. The 
active aetabolic rate. Increased by higher 
teaperatures, was depressed by HgC12, and higher 
teaperatures aiugaented the depressant effect. 
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Toxicity of Lead titrate to Algae 
Halanchuk, J.L.; Greuendllng, G.K.; Dep. Biol, 
sci., state oniv. coll., plattsburgh, HI 
Water, Air, Soil Pollut. (WAPI.AC), 2(2), 191-190; 1?73 
LEAD; NITRATES; TOXICITY; ALGAB 
TAXON3MY: CCSNARTOM; ANABAERA; CHLAHYDOnORAS; 
NAVICOLA; OCHROMONAS 
Lead nitrate vas toxic to o species of fresh 
vater algae grovn In lov salt aediua 
approximating the salt concentration of natural 
aquatic envlronaents. ED50 (concentration 
causinq a 50* reduction In C02 fixation conpared 
vith controls after 2"-hr exposure) values of 5 
rpn Pb for COSHARIUH 8DTBTTIS and 15-18 ppa Pb 
for ANABABNA SP., CHLARTDORORAS REIRHARDTI, and 
NAVICOLA PFLLTCOLOSA vere calculated for 1-2 ul 
saaples containing 0.12-0.50 ng drT cell wt./al. 
the high surface; vol. ratio for C. COTRTTIS aay 
account for its increased sensitivity. 
Concentrations of Pb(N03)2 up to 30 ppa did not 
inhibit C02 fixation In OCHROMONAS HALRARBRSIS, 
but oroduced a concentration dependent icrease in 
ro2 fixation. 

330 
Copper Nlcronutrlent Requireaent for Algae 
Manahan, S.F.; Snlth, H.J.; Dep. Chea., Oniv. 
Missouri, coluwbla, NO 
Nnvlron. Sci. Technol. (BSTHAG), 7(9), 829-833; 1973 
ALGAE; COPPER; NUTRITION 
TAXOROHT: CRLORBLLA; OOCTSTIS 

2 
chelation and olatlon Reactions of netal ions in 
Aqueous Solution. Final Report. 
nartell, A.R.; Texas Aqricultural and Mechanical 
oniv., colleqe Station. Dept. of Chenistry 
Texas Aqricultural and nechanical Oniv., College 
Station, nept. of chenlstry. Contract At 
(00-11-3621; ORO--3621-19; 1973, June 15 
AQDBOOS SOLUTIONS; CALCIUM: COMPLEXES; CHELATES; 
CREMICAL REACTIONS; OALTION; COPPER NICKEL; 
POLYMERIZATION; THORIUM; ORANIUN; ORANTL COMPOURnS 

333 
Chelation and Olatioo Reactions of netal Ions in 
Agueous Colugition 
Kartell, A.B.; Texas Agricultural and Hechanical 
Univ., College Station. Dept. of Cheaistry 
ORO-3621-19, Contract AT(00-1)-3621, 7 p. 
A suaaary of vork performed during a five-year 
contract period is presented. Four areas of 
general study include the chelation and olatlon 
of aetal ions, nev aultidenate Uganda, aixed 
llgand chelates, and the structure deteralnatlon 
of aetal chelates In solution. Papers that have 
been published are listed. 

334 Elemental Composition of Plankton 
Martin, J.H.; Knauer, G.A.; Hopkins Mar. Stn., 
Stanford Oniv., Pacific Grove, California 
Geochin. Cosnochia. Acta 37(7), ,1639-53; 1973 
PLANKTON; MINERALS; TRACE ELEMENTS 

331 
Heavy Metal Ton Interaction and Transport vith 
Synthetic Coaplexing Agents and Detergent 
Phosphate substitutes in Aquatic Systeas: 
Coapletion Rept 1 Jul 7 1-30 
Manahan, S.E.; Salth, H.J.; Missouri Water 
Resources research Center, Rolla 
Missouri Water Resources Research Center, Rolla; 
PS 213 252/0; Contract ni-10-01-0001-3525; 
Monltorlnq Agency Pept No. W73-02112, 
OWRR-A-O09-M0(1) ; Pro1 OWRR-A-O09-H0; 198 p.; 
1072, Auqust 
ION SBLECTIVB ELECTRODES; WATER; POJLOTION 
EFFECTS; PLANTS; ALGAL GROWTH; DETECTION; PCTPLT 
C0HP0TER PR0GRAH; FORTRAN 4 PROGRAMMING LANGUAGE; 
DETERGENTS; ALGAB; NUTRIENTS; COPPER; WATER 
ANALYSIS; EDTA; CHELATION; TRACE ELEMENTS; 
CHLORELLA; ELECTRODES: BUFFERS; CHEMISTRY: 
CALIBRATION; LEAST SQUARES METHOD; COMPUTER 
PROGRAMS; POrENTIOHFTRIC ANALYSIS; FORTRAN 

33"! 
Mercury Uptake by Poly Aaine-Carbohydrates 
Hasrl, M.S.; Frledaan, H. 
Environ. Sci. Technol., 6(8), 705-706; 1972 
UPTAKE; POTATO: CHITOSAR; STARCH; CELLULOSE; 
DISTRIBUTION; MERCURY; POLYAHIRBS; NITROGER; 
HERCURIC CHLORIDE 
Chltosan (deacetylated chltln), other polyaalnes 
derived froa cellulose, polyaaines derived froa 
dialdehyde starch, and poly (aalnostyrene) bind 
aercury In large aaounts fron vater solutions of 
RgC12. In contrast, unnodlfied starch and 
cellulose adsorb very little aercury, vhile 
chitin (vith acetylaaln groups) binds auch less 
than chltosan. In several Instances the 
adsorbeats bound aore than one aton of aercury 
per nitrogen and aore than theic ovn veight of 
aercury. These results shov that anlno groups In 
natural and synthetic polyners are effective 
binding sites for aercuric chloride and point 
first to the possible utility of such polyaers as 
adsorbents for aercury, and second,' to the 
possible role of naturally occurring polyaralne 
polyners in tbe distribution of aercury in the 
envlronaent. 
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336 Selected Metals In Sedlaents, Vater, and Biota in 
the Tillnolo River ' 
Ha this, B.J.; Cunnings, T.F.; Dep. Biol., Bradely 
tJnlv., Peoria, 111. 
J. Water Pollut. Contr. 7ed., 05(7), 1573-83; 1973 
SEDIMENTS; CHROMIOMC RIVERS; TOBIFICIDS; c u t s ; 
»ISH; COPPER; NICKEL; LEAD; LITHIUM; ZIRC; 
COBALT; CADBIIH 

The Illinois "iver has been receiving domestic 
and industrial wastes froa Chicago and other 
cities located along its shores for years, and 
the drastic decline in biotlc diversity has been 
veil documented. In the present stndy an atoaic 
absorption spectrophotoaeter vas utilized to 
determine the concentrations of copper, nickel, 
lend, chroalaa, 11thine, zinc, cobalt, and 
cadaiaa in water, bottoa sediments, tubiflcids, 
claas, and fishes taken from the Illinois River. 
The bottoa-dvelling tubificids and class closely 
reflected the concentrations of aetals found in 
bottoa sediaents. A concentration gradient 
ranging froa highest lovels in voras, 
intermediate levels in clans, and lowest levels 
in fish fillets vas observed for copper, nickel, 
lead, chroaiua, Hthlua cobalt, and cadaiua 
(Figures 2 and 3). zinc, however, exhibited a 
partial reversal of this trend. It was present 
in highest concentrations In elans, at 
intermediate levels In voras, metals were aore 
hlghely concentrated In botton sediments. Tho 
water component of the river exhibited the lowest 
concentration of metals vith the exception of 
lithium. 

337 
E l e c t r o l y t i c R e c o v e r y o f Z i n c f r o n 
Z i n c - C o n t a i n i n g Waste Wa te r D e p o s i t s 

B a t s n a v , K.I.; S i n e v , 0-P. : R o s s i n s k i l , R . P . ; 
U k r . I n s t . T n z h . V o d n . K h o z . , OSSR 

Khin. Volokna (KVLKAU), 15(0), 28-29; 1973 
7 INC; RECOVERT; WASTEWATER; WATER 

338 
Nercury Inhibition on Lipid Biosynthesis in • Freshwater »igae 
Matson, R.S.; Mustoe, G.E.; Chang, s.B. 
Environ. Sci. Technol., 6, 158; 1972 
MERCORY; MFTBYLHERCORY; BIOSYNTHESIS; LIPIDS; 
GALACTOLIPIDS; CHLOROPHYLLS: PHOTOSYNTHESIS; 
INHIBITION; ALGAE; MICROORGANISMS; CHLOROPLASTS; 
FRESHWATER 
TAXONOMY: ANKISTRODBSMOS BBAOHII; EtJGLENA GRACILIS 
(lereuric chloride and methyl mercuric chloride 
inhibited the biosynthesis of lipids, especially 
galactolipids and chlorophylls In 
photosynthetically grovn freshwater algae, 
AHKISTRODESMOS BRAONII and EOGLERA GRACILIS. 
Three and one-half parts per nllllon of nercurlc 
chloride gave 50* inhibition of galactolipld 
biosynthesis, 98* inhibition, of chlorophyll 
synthesis in A. BRAOHTI, and a slightly smaller 
degree of inhibition In E. GRACILIS. Also, 2 ppm 
of methyl nercurlc chloride caused 85* inhibition 

of galactolipld biosynthesis and 98* inhibition 
of chlorophyll biosynthesis In A. BRAONII. Both 
mercuric chloride and nethyl mercuric chloride 
strongly inhibited the galactosyl transferase 
activity for the galactolipid biosynthesis in the 
chloropiasts Isolated froa EQGLBNA cells and 
spinach leaves. 

339 
Phenylmercuric Acetate: Hetabolic conversion by 
Microorganisms 
Hatsumura, P.; Gotoh, Y.; Boush, G.M. 
Science 173, 09-51; 1971, July 
MICROORGANISMS; PHEHYLRERCORIC ACETATE; 
DIPRBNYLnBRCORY; ORGANONERCORIALS; METABOLISM 
Phsnylmercoric acetate, an organoaercarial that 
has been widely used as a fungicide and 
slinicide, was found to be netabolized guickly by 
soils and aguatlc microorganisms, one of the 
major metabolic products was Identified to he 
dlphenylnercury. In none of the eases has a 
nethylnnrcury derivative been found anong the 
alcrobial metabolic products of phenylaercuric 
acetate. 

300 
Factors Influencing Translocation and 
Transfornatloa of Mercury In River Sedlnent 
Hatsuaura, F.; Gotoh, Y.; Boush, G.H.; Dep. 
Entomol., Oniv. Wisconsin, Madison, WI 
Bull. Environ, contan. Toxicol. (BECTA6) 8(5), 
267-272; 1972 
HERC0RY; TRANSLOCATION; RIVERS; SEDIMENTS; 
TRANSFORMATION; MICROORGANISMS; ORGANIC MATTER; PH 
Three factors contribute to the release of 
mercury Into vater: alkaline pH, the organic 
content of sedinents, nnd microorganisms. Such 
processes are not necessarily directly related to 
aethylaercury formation. The aost profound 
effect, in terns of increased mercury, level in 
voters, vas observed vhen the pH of the system 
vas Increased above 7. It appears that the 
release of mercury into water from sedinents can 
be controlled by tvo factors; the first being 
its relation to organic aatter at high pH, and 
the second the changes in the state of aercury 
Itself at high pH. The degree of Influence of 
nicroorganisns on tbe fate of uerenry is not 
clear, in one experiment considerable microbial 
grovth vas associated vith hiqh amounts of Hg in 
vater, alcroorganisns vere Isolated, incubated 
vith 203HgC12 for 10 days, CBIIS harvested 
through centrifugation, and in all cases, 
slcroorganisas absorbed alaost all of the 
available Hg. 

301 
Effects of Dissolved Zinc on the Gills of the 
Stickleback GASTEROSTEOS AC0LEAT0S 
Hatthiessen, P.: Brafield, A.B.; Queen Elizabeth 
Coll., nniv. London, London, England 
J. Fish Biol. (JFIBA9) , 5(5), 607-613; 1973 
ZINC; TOXICITY; FISH; GILLS; CALCI0H; STICKLEBACK 
TAXONOMY: GASTEROSTSOS AC0LBAT0S 
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cation Exchange capacity and Exchangeable fletals 
In a south Florida watershed 
Mattriw, H.C.; Florida state nnlv., Tallahaassee, 
FL 
Unlv. nlcrofllas, Ann Arbor, Mich., Order No. 
73-11, 320, Diss. Abstr. Int. B 33(11), 5020-21; 
1973 

303 
Trace Eleaents: A crowing Appreciation of Their 
Effect* on nan 
l a u g h , T . H . , t t 

Science, 181, 263-250; 1973 
PHARMACOLOGY; PATnnLPGY; HUMANS; POPULATIONS; 
TRACE ELEMENTS; HEALTH; METABOLISM; DISEASE: 
LPTHALXTT 
The pharaacologic and pathologic effects of 
norrai, U»lev noraal, and elevated levels trace 
eleaents in Huaans and populations recently has 
bacons a grpnt concern in the aedical and 
scientific coaaunlty. Abnoraally high, or low, 
concentration of certain trace aetals in huaans 
aay interfere with metabolic processes to the 
extent that disense, or death, aay occur. 
Furthar studies will undoubtedly reveal startling 
facts concerning the essential (beneficial) and 
harnfal interactions between trace eleaonts and 
huaan health. 

30 a 
Natural Content of chroaiua (*•) ion In the 
nrlnklnq waters used hy the inhabitants of a 
Bulgarian village 
Mautnsr, G.t Llchev, N.; Kenova, N.; Haneheva, 
v.; ivanova, s.: Zakharieva, V.; zakharieva, Z.; 
Gnorgleva, E.; Vasllev, v.; Obedln. 
wauchnoirsled, Inst. Khig. okhr. Tr., Sofia, 
Bulgaria 
Khig. Zdraveupazvane (KRZDAH), 16(1), 02-07; 1973 
CHROHIOH; DRINKING WATER; WATER 
GEOGRAPHICAL DESCRIPTION: Bulgaria 

111 5 
Toxicity of Methyl Mercury for Steelhead Trout 
Spera 
Hclntyre, J.D.; Oregon Cooperative Fishery Onit, 
Oregon state University, corvalis, Oregon 97331 
Bulletin of Environaental Contamination and 
Toxicology 9(2), 98-99; 1973 
STEBLHSAD TROUT; TROUT: SFTHTLSERC05T; CHLORIDE; 
SPERH; FERTILITY; FISH; HERCORT; GENETIC EFFECTS 
TAXONOMY: SALHO GAIBDNEPI 

In a study designed to deteraine the genetic 
effects of aercury toxicity for sMelhead trout 
(SALHO GAIRONERI) It became necessary to 
determine the concentrations of aethylsercorlc 
chloride that would reduce spera viability. The 
percentage of eggs that were not fertilized at 
each concentration of mercury indicated that 
concentrations of 1.0 ppa and greater reduced 
apera viability as coapared to the control. The 
experiaantal design did not perait studies of the 
chronic effects on spera of lower concentrations 
of aethylaercury; however, the extreae 
sensitivity of steelhe«d spore to a level of 
aerenry that often occurs in fish tissue vas 
evident. 

306 
Investigation of Soae Pactorn In the Blochealcal 
Conversion of Rercary Pollutants to Toxic 
Methyl-Mercury Effected b; Ricro-Organlsas in a 
Ratine sedlannt; Research Rupt. Report on B 
Trident Scholar Prolect 
McKlnney, R.; Naval Acadoay, Annapolis, MD 20S600 
Report No. OSRA-TBPR-32; Honltoring Agency Rept Ho. 18, 90 p.; 1972, Ray 19 
MERCURY; RARIRE BIOLOGY; BXCftOOROANISHS; REVIEW; 
SOLUBILITY; TOXICITY: CHEHICAL ANALYSIS: GAS 
CHROMATOGRAPHY; ATOMIC SPECTROSCOPY; 
RICROOGARISMS; ANALYSIS; SPECTROCHEHICAL 
ANALYSIS; TRACB ELEMRRTS; ORGfcROREBCORIALSj 
tlETHtLHERCURY; CHELATION 
The ala of the investigation van to find soae of 
the factors Involved in the conversion ot aercury 
pollutants to toxic aethyl-aercury by 
•IcroorganlsBS In aarine sediaents. Research 
resulted in the definition of the tvo prlaary 
probleas: modeling and analysis. A successful 
•odellng technique vaa then developed, after 
restrictions In design vere found desirable. A 
successful analytical technique, which had not 
be«n a polled as such to biological saaples, vas 
developed and used vith good results. These tvo 
solutions vere then coabined in an investigation 
of the conversion factors: pollutant type and 
level; conversion tlae; eoveaect of vater over 
the sediaent (reaoval of Re-RG produced) ; 
chelation: eutrophication; and oxygen content of 
the water above the sediment. 

307 
Purification of Industrial Solutions and Waste 
waters at the Balkhash flydroaetallurgical Plant 
Hekler, L.I.; Gorodetskii, M.1.; Zinkovskii, 
V.A.; Porubaev, V.P.; Kvyatkovskil, A.R.; USSR 
Tsvet. Ratal. (TVMTAX), 7, 51-50; 1973 
RETALLDRGY; DETOXIFICATION; INDUSTRY; WASTE 
WATERS; REMOVAL 
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Effects of sublethal Amounts of Cadmium and 
Hercury on the Hetabollsm of Zinc AS by 
Freshwater "Ish 
Herllni, H.: Argentesi, P. ; Brazzelll, A.: 
nreqionl, B.s Pozzl, 0. 
Part of PHH-unoo d.f.l.e., International 
symposium, Padloecologv Applied to the Protection 
of Ran and his 3nvlrom«nt, lloae, 1971. 
Proceedings. Held Bona 7-10 septeaber. 1971. 
Luxenburq (Coaalsslon of the Furopman 
Communities) OH 5835 158 1971, (1327-48).; 1972, 
Ray 
CA0HT0H; 7T3H; FRESHWATER; RBRCORT; RBTABOHSN: 
9ADTONOCLIDBS; KINETICS; RESPONSE; ZTHC 65; 
AQOATIC BIOLOGY; RADIOACTIVITY; RADIATION 
EPPBCrS; RADIATION; NOTRIENTS; ZINC; 
HICPON OTRIBWTS: LURES 
TAXONORY: LFPOHIS G I B M S U S 

Tt is known that aqaatic environments which 
receive nuclear reactor effluents contain the 
neutron-induced radionuclide 2ine-65. AS a 
result, aquatic orqanlsas ace exposed to a 
radioactive essential alcronatrlent known to be 
physiologically iaportant. Thus, radiozlnc 
enters into the metabolic pools of these 
organises last as its stable counterpart. Recent 
studies utilizing 65Zn have helped delineate the 
biological pathway of this essential eleaent for 
a better understanding of nlneral aetabollnm and 
the fate of this laportant nuclldo in an edible 
freshwater fish, LEPOHXS GIBBOSUS. I. froa Lake 
Hagsiare (northern Italy). in addition, 
increased Industrial and agricoltroal pollution 
aakes argent studies of the effects of heavy 
aetals on vital physiological processes. Cadmium 
and narcury are two of the heavy aetals 
frequently encountered as pollutants ot Inland 
v»ters and they affect the noraal behavior of 
zinc in freshvater fish. The rosuits of stadles 
conducted on the effects ot sublethal quantities 
of Cd and Rg on the aetabolisa of Zinc-65 in 
LSP0HI5 GIBBOSOS will be presented and discussed. 

3 0 9 
Lead and Cadalaa Dlstribatlon in the Particulate 
Effluent fron a Coal-Fired Boiler 
Hervln, Fredrick 
Dissertation, The Onlv. of Iowa, Order Ho. 
73-699, 17» pages.; 1972 
LEAD; CADHIOH: DISTRIHOTIOH; EPPLOBBTSI POWER 
PLANTS; COAL; VERYLLIUR; BHISSIOHS; PARTICLE 
SIZE; ATORIC ABSORPTION SPECTROPHOTOHETRT; 
RESPIRAHLE FRACTION 
This study was designed to evaluate the total 
eai8sions and the distribution of concentration 
with particle size for cadalaa and lead In the 
particulate effluent froa a coal-fired boiler. 
Particular attention was given to the 
concentration and aaoants of these aaterlals In 
the cespirable size range (less than 5a). 
Additional Information was obtained on the 
distribution of beryllium and other eleaents in 
the particulate effluent. Particulates were 
collected using a saapling train which consisted 
of a los Alamos Scientific Laboratory miniature 
cyclone followed by a six stage Andersen Saaplec 
followed by an inline membrane filter. After 
collection, the various size range** of 
particulates were analyzed quantitatively for 
cadalua aud lead, using atoaic absorption and for 
beryllium using fluorescence emission 
spectroscopy. These analyses showed that Che 
largest amounts of cadalun and leid were in the 
resplrnble size fractions. An increase in 
concentration with decreasing particle size vas 
also shorn for Lead and cadmium. The limited 
nanher of samples analyzed for beryllina 
indicated that there vas not ait increase in 
concentration In the smaller particulate size 
fractions of the samples. 

350 
Some Remarks on Rercary as an Agnatic Pollutant 
and its Xapllcations 
Hiettlnen, J.K.s Departaent of Radiocheaistry, 
University of Helsinki, Helsinki, Finland 
Part of Radiotracer Studies of chemical Residues 
in Pood and Agricultnre. Proceedings of A 
Combined Panel and Research Coordlnntion 
coamlttee. International Atoaic Bnergy Agency, 
Vienna, 61-68; 1974 
HBRCORT; WATER; CORTAHIHATIOR; TRANSFORHATION; 
NBTHYIHBRCORY; PISR; SWORDPISH; TUNA; RDHAWS; 
BLOOD; HAIR; TEHPERATURB; BIOLOGICAL RALP-I.IPE; 
RBTABOLISR; FRESHWATER 
The chemical transformation of aerenry in nature 
and the eventual mechanises of aethylation of 
aercury are discussed. Hercury levels In marine 
fish, especially tuna and swocifinh froa 
different regions and in fresh-Kater fish are 
revieved. The effect of teaperature on the 
biological half-time of methyl mercury in fish is 
described. Recommended concentration limits of 
aercary in fish in the USA, Canada, Japan, Sweden 
and Finland are presented. The correlation 
between aethyl-aercucy coasuaption and Hg-level 
in blood and hair, as well as the differences of 
the aetabolisa of aethyl nercury and inorganic 
aercury in aan are discussed. 
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151 
oynaalcs of Absorption Rates, Endogeneous 
Excretion, Tissue Turnover, and Hoaeostatic 
Control Hechanisas of Zinc, Cadaiua, Manganese, 
and Nickel in Ruainants 
Niller, u.J.; Dep. Dairy Sci., Oniv. Georgia, 
Athens, GA 
Fed. Proc., Fed. Aaer. soc. Exp. Biol. (PBPRA7) 
12 (8), 1915-20; 1973 
REVIFN; TRACE BLEBEBTS; RANGARESB; ZINC; CADBI0B: 
NICKEL; TISSOES; RONINANTS; ABSORPTION: 
EXCRETION; CONTROL RECHTNSXSH; ANTRA IS; RAHHALS; 
CATTLE; BTLK 
After reaching the ruainant duodena, zinc and 
vanganes'" are absorbed quite rapidly, vlth 
transfer froa intestinal aucosa to blood as the 
rcte-liaitinq step. After absorption, aanganese 
turnover rates in nost tissues are auch aore 
rapid than those for zinc, but the rate of each 
decreases with tiae, both totally and a a 
percentage of that, retained, '/his inidcates that 
increasing proportions of zinc and aanganese are 
In ttscnea and coabinatlons that bold then vlth 
high affinity. Although alvays lov, cadaiua 
turnover Is extreaely slov after the first fev 
days. Ahsroptlon change appears to be the aajor 
aeans of zinc hoaeostasls, vlth endogenous 
excretion (ana allk in lactating coast Baking 
soae contribution. In contrast, variable 
endogenous excretion in of aalor and perhaps 
doalnint iaportarce in sanganase hoaeostasls, 
vith differences in absorption probably playing a 
lesser role. Nornolly, a cadalun aetabollc load 
dons not aaterlally affect total absorption or 
endogenous excretion of a radioactive cadaiua 
dose. This absence of hoaeostatic control is in 
share contrast to aanqanesa and zinc. Hovever, 
littls cadaiuB is absorbed; aost of that absorbed 
is retained for a very long tlae. Ranganese and 
nickel absorption noraally appear to be quite 
lov; hovever, vith the nevborn calf, hiqh 
nanqanese absorption values have been obtained. 
Bilk zinc content is sonevhat related to dietary 
intake, but the variability In ailk is far less, 
vlth as such as 18% of dietary zinc going Into 
Bilk of covs fed a lov zinc diet and as little as 
0.8* vlth high zinc intake. Although the data 
are far less adequate, ruainants appear to have 
soae hoaeostatlc control of nickel. Regardless 
of the route or aechainslsa, hoaeostasls of zinc, 
aanganese, and nickel probably is a reflection of 
changes at the tissue level. The patterns of 
change vary greatly aaong tissues for each 
eleaent, snqgesting very different hoaeostatlc 
control aechanlsas. 

352 
Binding of Silver sulfadiazine to the Cellular 
Components of PSEUDOROHAS AERUGINOSA 
Rodak, S.B.; Pox, C.I..; Dep. Surg. Hicroblol., 
Coluabia oniv. coll. phys. Surg., Bev Tork, BT 
Riochan. Pharnacol. (BCPCA6), 22(19), 2391-2400; 
1973 
SILVER; SILVER SULFADIAZINE; PSB5D0B0NAS; DBA; 
BACTERIA; CHEBICAL BONDS 
TA10NONT: PSEODOHORAS AEROGIROSA 

353 
Effect of Tenperature Variations on Grovth, 
Reproduction, Aaino Acid Synthesis, and Pat and 
Sugar Content in OLVA FASCIATA Plants 
Bohsen, A.P.; Base, A.H.; Retvalll, A.H.; 
Alexandria oniversity, Alexandria, Onited Arab 
Republic 
Hydroblologla (HTDBB8), 02(0), 051-060; 1973 
0LVA; GROBTR; TBHPFRATORE EFFECTS: ALGAE; BETA LS; 
A3IN0 ACIDS: LIPIDS; !>0GAR5; REPRODUCTION: 
STBTHBSIS 
TAXONONY: 0LVA PASCIATA 

350 
Differentiation of Cheaical Statea of Toxic 
Species, Especially Cyanide and Copper, in Vater 
flontgoaery, A.C.; stiff, H.j. 
International Syaposloa on identification and 
Hensurenent of Environaental Pollutants, ottava, 
Ontario, Canada, 375-379; 1971, Juna 10-17 
TOXICITY; CHBBISTRY: CYANIDZ: COPPBtl; CARBON 
DIOXIDE: ABBONIA; CHRORIOB; RYDR0GE" CYANIDE; 
ABTNO ACIDS; POLYPEPTIDES; HOBOS; B£TROPOLOGY; 
ANALYSIS 
The toxicity of soae substances ta fish is 
governed by considerations of chealcal 
egulllbirua. Thus it appears that carbon 
dioxide, aoaonla, and hydrogen cyanide are toxic, 
vhereas the iocs vith vhich they art in 
equilibrina are not. A noaograa for the 
calculation of the proportion of free anaonla Is 
presented. Hydrogen cyanide aay be in 
equillbrlua vith aetallocyanlde complexes as veil 
as vlth cyanide ion. The equilibria Involved and 
the aethods of analysis available for free 
hydrogen cyanide are discussed. Rexavelent 
chrouiua is present in vater as chrosate and 
hydrogen chroaate in equllibrlua. Copper focas 
soluble coaplexes vith carbonate, aaino-acids and. 
polypeptides, huaic substances, and cyanide. A 
large fraction of tho copper present is often is 
suspension. Bethod3 of analysis to differentiate 
the soluble states of copper, and the 
laplications of this analysis, are discussed. 

355 
Pluabosolvency of Raters 
Boore, N.R. 
Nature 203, 222-223; 1973 
LEAD; PL0BB0S0LVENC7; DRINKING WATER; PH; 
TBBPBRAT0RB; PIPES; SOLUBILITY 
Lead poisonings in the Glasglov area resultinq 
froa use of lead vater pipes in buildinqs caused .. 
the authors to investiqate the effects of various 
factors on the plunbaaolvsncles of vaters. it 
vas found that pluabosolvency increased 
considerably outside the pH range 6 to 8. 
Pluabosolvency increases exponentially vith 
teaperatue up to a aaxiaua temperature ezaalned 
(60 degrees C) . 
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356 
Gastrointestinal Absorption at Different 
Compounds of radaioo-115H anfl the Effect of 
Different concentrations in the Rat 
noore, W.J.; St am. J.p.; Crocker. W.C.; Rati. 
Srvlrnn. Res. Cent., Environ. Prot. Agency, 
Cincinnati, Ohio 
Environ. Res. (ERVRAL) 6(2), 159-160; 1973 
RATS: ABSORPTION; CADHIOR 115B; CHIOBIC3; 
ACETATE: SULFATES: RCTEHTIOR: DISTRIBUTION; 
CADHIUH: GASTROINTESTINAL ABSORPTJC!!; 
CONTAH1RATTOH 
The absorption and retention of three difforent 
coapounds of (115H)Cadalae and the effects of 
variations in concentration vere stodled in 
female rats. After n single oral dose, the 
chloride, salfate, and acetate fores,of (115E)cd 
did not significantly Influece the absorption, 
retention, or distribution of the (t15H)cd in the 
tissass. The only organs containing significant 
amounts of (115H)Cd vera the liver, kidney, and 
gastrointestinal tract, increases in 
concentration of cadaioa resulted in sore cadaiua 
being absorbed fro* the gastrointestinal tract, 
although the asoont absorbed vas not proportional 
to the increase in concentration. 

357 
cadaiaa Enrichment in Reckar Fish 
Huellar, G.; Foerstner, 0.:: Lob. 
Sedinentsforsch., Dniv. Rellderberg, Heidelberg, 
Geraany 
Riturvissenschaften (RATRA1), 60(5), 258-?.59; 1973 
CADHIOR; FISH; LIVES 
TATOR3RTS IE0CISC0S FOTILIS 
The (006) cadaiua content of the liver and flesh 
of leuclscus rutilis captured In the Reckar River 
near the aouth of the Ens (Geraany) vas ,LEQ.«690 
and .LBQ.260 PPB, Resp., which vas 190- and 
52-Fold, respectively,, higher than in fish 
captured in the sane river near Dilsberg. The 
foraer fish vere not suitable for huaan food. 

353 
Application of Flotation for the Treataent of 
Haste Rater 
Hukai, S.; Fac. Eng., Kyoto Oniv., Kyoto, da pan 
Hyoaeo (HYRNB7), 11(3), 129-100; ig73 
REVIEW; FLOTATION; HASTE RATER; HEAVY HBTALS; 
HATER 

359 
Electron Hicroscope Autoradiography of Kidney 
after Adainistratlon of (210) Pb in nice 

, i 
Hurakaai, H.; Hirosava, K.; Departaent of Public 
Health; Departaent of Anatoay, Faculty of 
Redidne, University of Tokyo, flongo, Tokyo 113 
Return, 205, 153-150; 1973 
ELECTR OHRICROSCOPY: AUTORADIOGRAPHY; 
BIOACCUHOLATIOR; LEAD; LEAD 210; LEAD 218; 
RADIOACTIVITY: RADIOACTIVE EQUILLIBRIUH; 
CYTOPLASH; EPITHELIAL CELLS; RICE; AHIHALS; 

K1DRM; KTVOCHORDRIA 
Electron microscopic autoradiography vas used to 
deoonati:.-/-.-,- the precise localization of (210)Pb 
in son*) organelles in the tubular epithelial 
cells x!<e aouse kidney. Rale alee wore 
la 'lutraperltoneally vith a solution 
contsi^-i (210) pb, (210) Bl, and (218) P<« in 
r««t£>»;!i.i'.i equillblrua. In the epithelial 
cells, tiorv- tlian half of the qralns vere found on 
BltocfcontK-la and about third in the cytoplasn, 
hal£ gt' vere associated vith cytoplasmic 
meobiMKros. Fev grains vera located in the nuclei 
of epHS-r : ial cello, accuaalation in the 

and cytoplasm occurs vithln thirty 
ain. i't Its adalnistration. The cytoplase as 

vi.n mabranes, seen to be invovled In the 
incoi:7Mca>.̂ 'a and transport of lead. 

360 
Adiorptlon-Oesorptloa Equilibria of some 
Radionuclides in Sediment-Fresh-Water and 
sediaent-seavater systeas 
Hurray, C.R-.;- Hurray, t. 
Part of Radioactive Contamination of the Rorlne 
Environment, Proceedings of Symposiua held by the 
Interactional Atomic Energy Agency, Seattle, WA, 
July 10-10, 1972 (105-122) 786p.; 1973 
ADSORPTIOR; DESOBPTXQH; SEDIRERTS; FRESHWATER* 
SEAWA2ER; SALTWATER; RADIOROCLIDES; COBALT; 
COBALT 60R; ZIRC; ZIRC 65; SILVER 11 OH; PH 
Knowledge of the behavior of radionuclides in 
estuarine environments is required in the 
understanding of their regulation in coastal 
areas. The present paper describes axperiaents 
that vere carried out to investigate the uptake 
of certain radionuclides on fresh-water sediments 
in river water (adsorption) and their subsequent 
release froa the sedinents to tha seawoter 
(desorption) . It was found that for the 
radionuclides studied, (60)Co(s), ('5)Zn, 
(IIO)Ag(ml, their lehavioac was very individual. 
Laboratory resaltc suggest that certain factors 
strongly affect the adsorptlon-desorption 
characteristics of the sediaent. The influence 
of inportant factors such as the pH of the river, 
estuary and seavater, the concentration of 
sediment and trace eleaent in tha river vater, 
the speciation of the trace element, the 
mineralogy of sedlnent, the foraation of 
particulate material in the river vater and 
floculatlon of this by sedlnent in tho estuary 
and sea, and salinity effects on desorption, are 
discussed. From a knovledge of these factors, it 
is possible to predict, as a first approximation, 
for a given sedisent the aaount of radionuclide 
that vill be taken up by a given weight of 
fresh-water sediment in a very staple river 
systea under egullibrlUB conditions. When this 
sediaent reaches the marine environment the 
amount of desorbed radionuclide can be 
calculated. An example of a predictive 
calcuatlon for adsorption desorption of Var river 
sedlnent is given for conditions of pH, sediaent 
load and tracer concentration that are typically 
found in this system. 
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151 
Arsenic Oxidation State in the Presence of 
Microorganlsas. Kxaaination by Differential Poise 
Polarography 
Myers, D.J.; Ralabrook, M.E. ; OtCeryoung, J.; 
Morrison, S.M.; Dep. Chea., Colorado State Univ., 
Port Collins, Colorado 
environ. Lett. (FVLTAX) , Ml), 53-61; 1973 
ARSENIC; MICROORGANISMS; OXTSATtOIt; POMROGRAPHY; 
OIYACIDS; SPRAGE; EPPLOF.RTS 
TAXONOMY: PSEODOHONAS PLOORBSCERS 
Differential pnlse polargraphy was nsed to 
monitor changes in the oxidation state of arsenic 
when arsenic oxyaclds wore acted a pun fay 
alcroorqanlsms. Arsenltn is chemically altered 
in raw sewage, activated sludge, and sewage 
effluent u r .Jor acrobic conditions; it was shown 
thai In the presence of oxygen, activated sludge 
oxidizes arsenite to arsenate. Activated sludge 
under anaerobic conditions first reduces arsenate 
to arsenitp. At longer tiaes the arsenlte 
apparently is further reduced. Aerobic cultures 
nf psBonnMONAS PLUORPSCBRS also reduce arsenate 
to arsenltn. 

362 
Reavy Metals in wastewater and Treataent Plant Pf fluents 
Mvtelka, A.T.; czachcr, J.S.; Gugglno, W.B.; 
GOlUb, R. 
Jour. Rater Poll, control Fed., 05, 1859; 1973 
REMOVAL; WASTEWATER; SEWAGE; EPPLRBRTS; ANALYSIS 
The findings of the Interstate Sanitary 
Coaaisssion*s (New York, New Jersey, and 
Connecticut) routine heavy aetals analyses of 
auniclpal wastewater treataent plants Is 
nresented. The resalts show thai" aany plants 
receive and discharge heavy aetals above prudent, 
li ni*s. Tn order to alula!ze the hartful effects 
of these heavy aetals, state-of-the-art 
technlgues aust be lapleaented to achieve as 
close to 100 percent renoval as is possible 
before these setals enter the sever systeas allo* 
vastevater to by-pass treataent plants and 
discharge, untreated, directly into the receiving 
wa terways. 

353 
Analysis of Soae Inorganic Constituents In Well 
waters and Their Sediaents 

Randa, R.S.; Rapoor, Krishna; Fluoride Study 
Onit, Dent. Coll. Rosp., Luchnow-3, Ottar 
Pradesh, India 
Indian J HeC Sec 60(6), 909-952; 1972 
1NAIYSIS; ELENBRZS; ROTRIEHTS; FLUORIDES; 
PHOSPHATE; SaCBESIOB; CALCT0R; CHLORIDE; 
HARDNESS; SEASONAL VARIATIONS; WELL WATERS; 
WATER; SEDIMENTS 
GEOGRAPHICAL DESCRIPTION: India 
writ water savples (100) were analyzed for their 
contents of fluoride, phosphate, Hg, Ca, chloride 
and hardness for each of the 3 ne&snns to 
discover if there were differences in the 
concentration of these constituents in the 
sediaented nnd respective clear saaples. A study 
of seasonal vnriatlon in sediaents and clear 
sasples vas Includod. All these constituents 
vere significantly greater in the sediaents than 
in the clear sanples in the suaaer. Fluoride in 
the aonsoon and fluoride, phosphate and ng In the 
vinter sedlseat samples vere significantly 
higher, Analysis of variance applied to the data 
revealed significant seasonal differences for 
each constituent. The content of these 
constituents vas highest during the suaier season 
in both tha iwdlaent. and clear vater saapleo than 
during the vinter and the aonsoon. 

360 
Toxicity of Load Nitrate in the Carp 
(CYPRIWJCARPIO) . Data on the Modifications of 
the wuclrfoprotein and Carbohydrate Hetabolisa 

Narbonne, J.P.; Ruray, J.C.; Serfaty, A.; Lab. 
Ecophyslol. Onlv. Paul Sabatier, Toulouse, France 

C.a. SOC. Biol. (CRSBAW) 167<3-0) 572-5; 1973 
CARP; PROTEOLYSIS; GLYCOGEN; LEAD; LEAD NITRATE; 
RETAB0LISH; PISH; LITER; N0CLE0PR0TEIR 

TAXOROHY: CYTOHOCARPIO 

"vtabolic aodlfications induced by exposure of 
carps to 3.5 ppa lead nitrate consisted prlaarily 
of glycogen accuaulatlon, proteolysis, and 
decrease In hepatic proteosynthesis. 

365 
occurrence Corns of Cobalt, Hickel, and Copper In 
Sctsurface waters of Hugodzhary 
Nazarova, L.V.; Denent'Ev, v.s.; Davletgalieva, ' 
K.M.; Inst. Gldrogeol. Gldroflz, Alma-Ata, USSR 
Izv. Akad. Nauk Kaz. SSP, Ser. Geol. (IXAGA8), 
30(0), 00-05; 1973 
COPPER; SBBSORPACE WATERS; RICKEL; CODALT; WATER; 
FORROLATIOR 
GEOGRAPHICAL DESCRIPTION: 0SSR, Mugodzhary 
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366 
Biological and Photobiologlcol Action of 
Pollutants on Agnatic Hicrootganisas 
Neely, W.C.: Snlt.h, B.C.; Cody, R.M.; McDuffie, 
J.R.; Lansden, J.A.; Water Resour. Pas. Inst., 
Auburn Univ., Auburn, AL 
PB Report Bo. 220167/1, Hater Resources Research 
Institute, Auburn University; 1973 
MICROORGANISMS; PHOTOBIOLOGY; BBTALS; IONS; 
IN S ECTIC IDES; ABTBES; HICOTOXTN; BACTERIA; 
PARAMECIUM: HATER 
TAXONOMY: PARABECIOB CAODATOfl; ESCHERICHIA COLI 
The various aspects of the biological and 
photobiological action of pollutants on aquatic 
aicroorganlsas have been explored in a series of 
studies covering a vide range of cheaical species 
and tvo classes of aquatic aicroorganisas, 
paraaecla and bacteria. Certain aetal ions, 
insecticides, polycyclic anines, and aycotoxins 
are capable of drastic alteration of the life 
processes in test strains of either bacteria or 
paraaecla or hoth. Tn sone cases concurrent 
exposure to light and the pollutant was 
necessary: in others th* toxic and (or) Mutagenic 
reactions vere independent of light exposure. In 
oartisnlar the uranyl ion, beta-naphthylaaine, 
and aflatoxln B1 vere phototoxlc while the 
insecticide, phygon, vas strongly dark-toxic. All 
agents affected PARAMECIUM CA0DAT0B and all but 
nflatoxin B1 affected ESCHERICHIA COLI. 

367 
Biodegradation of Phenylaercuric Acqtate by 
Rercury—Resistant Bacteria 
nelson, J.D.; Blair, H.; Brlncknan, F.E.; 
Colvell, R.R.; Iverson, H.P.; Rational Bureau of 
Standards, Hashingtor, DC 24080; Dept. of 
Microbiology, University of Haryland, College 
Park, MB; Dent, of nicrobiology, Oniversity of 
Maryland, College Park, W> 
Applied Hlcroblol. 26(1), 321-326; 1973 
ORGARZC COHPOURDS; BIOOETERIORATION; FUNGICIDES; 
PHENTLHERCURIC ACETATE; RSBCGRT; DECOMPOSITION 
PFACTTONS. BENZENE; BACTERIA; VOLATILIZATION: 
HERCURT/ACETATO-PHENYL 
Selected cultures of aercury-reslstant bacteria 
degrade the funglcide-slisicide phenylaercaric 
acetate. Ry aeans of a closed systea 
Incorporating a flaneless atoaic absorption 
spectraphotoaeter and a vapor phase 
chroaatograph. It vas deaonstrated that eleaental 
oercury vapor and benzene vere products of 
pheynlaercurlc acetate degradation. 

36 B 
Behavior and Distribution of Radioactive 
Substances in Coastal and Estuarine Haters 
Hlchivaki, T.; Honda, T.: Riaura, T.; Morishlaa, 
H.; Koga, T.; Riyaguchl, Y.; Kcvai, H. 
Part sf Radioactive contaaination of the Marine 
Environaent, Proceedings of Syaposlua held by the 
International Atvaic Fnergy Aqencv, Seattle, HA, 
July 10-10, 1972 (177-193), 786 p̂  ; 1973 
DISTPIB0TI0R; RADIONUCLIDES; COASTAL HATFRS; 
ESTUARIES: RADIOACTIVITY: SALINITY; PR; 
SEDINENTS: TTTRI0N 91; CERIUM 100 
To understand the probleas of envlronaental 
radioactive contaaination due to continuous 

discharqe of low-level liquid radioactive vaste 
into the seavater, a study aust be aade of the 
behaviour and distribution of various nuclides 
vhlch aay occur in both ionic and colloidal oc 
particulate state in the coastal and estuarlne 
vaters. Hovever, the behaviour and distribution 
of the various radionuclides in the estuarlne 
water are auch sore coaplicated than those in the 
open sea, because cf the coaplex topographical 
and aarino aeteorologicel variations and the 
changes In salinities and pH of the vatcr. Since 
thoriua and rare-earth eleaents had been 
continuously discharged through a saall river 
into the estuarine water at Osaka Bay, a study 
vas aade of the variation of concentration of 
these eleaents under various natural conditions. 
Rxperlaental studies on adsorption af these 
eleaents on soae bottoa sediaents vere also 
carried out in the vater vece different 
salinities and pS. one laportant factor 
influencing tbe concentration of the eleaonts In 
the wator is tidal oscillation. The gross beta 
activities In water at the saao location in the 
estuary v.ldely varied at each tine cf saa^llng. 
The average values fcoa April to Deceaber In 1966 
vere 9.5 plus or ainus 0.9 pci/litre at higher 
tidal level, 80 plus or ainus 68pCi/lltre at 
alddle tidal level and 157 plus or alnus 106 
pCl/litre at lower tidal level respectively. 
Rovever, the concentrations of thoriua and total 
rare-earth elenents in the vater vere not 
observed to change regularly vlth the tidal 
change. The dlspersioo of the eleaents in the 
estuarine vater were not interpreted by siaple 
dilution and dlffusics of the ̂ leaont In water 
aass. The presence of the mv6 flats, as veil as 
the aarine aeteorologlcal conditions, ssea to 
affect aarkedly the distribution of the eleaent 
in the estuarine vater. Tha adsorption of the 
eleaent on the bottoa sedlaent vas influenced not 
only by the coarseness of the sedlaent but also 
by the salinity and pH of the vater. Tbe highest 
distribution coefficients uf T91 and Ceioa in the 
clav sediaent vera obtained at the chlorosity of 
10 g/litre and pB 7.3 of the vatcr. 

369 
Analysing Soil Water and Solute noveaent Under 
Field Conditions: Soil Bolsters and Irrigation 
studles 
Nielson, D.R.; Biggar, J.U.; Dniversity of 
California, Davis, CA 
Proceedings of a Panol organized by the Joint 
FA0/IAEA Division of Atonic Energy in Food and 
Agriculturo, International Atonic Energy Agency, 
Vienna, 1973, p. 111-127: 1973 
WATER MOVEMENT; FLUX; SOIL PROFILE; DIFFUSION 
EQUATIONS; POTENTIAL EQUATIONS; SOIL WATER; 
SOILS: TRANSPORT 
Hethods are revleved for assessing vater content 
distribution and vater flux out of a soil profile 
using potential or diffusion equuntions and data 
obtainable by aeans of a neutron aoistire aeter 
or by tensloaeters. It ia suggeited that the 
neutron guage be used to assess the hydraulic 
conductivity versus soil-water content relations 
of field soils together vlth the reliability of 
these neasureaents taken over land areas of 
sufficient size to be of use in the aanageaent 
and control of soll-vator and solutes for croo 
production. 
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170 
C o n c e n t r a t i o n s and D i s t r i b u t i o n s o f L o n g - l i v e d 
F a l l o u t R a d i o n u c l i d e s I n Open o c e a n S o d l a e n t a 

N o s h k i n , V . E . ; Boven, V . T . 

P a r t o f R a d i o a c t i v e c o n t a a i n a t i o n o f t h e M a r i n e 
E n v i r o n m e n t , P r o c e e d i n g s o f s y e p o s l u a h e j i by t h e 
I n t e r n a t i o n a l A t o a i c Ene rgy A g e n c y , S e a t t l e , RA, 
J u l y 1 0 - 1 0 , 1972 ( 6 7 1 - 6 0 6 1 , 786 p . * 197J 

PALLOOT; RADIONUCLIDES; PLUTONXOH; SEDIMENTS; 
STROWTIOH: STROWTTOP 9 0 ; CESIOR; CESIOH 1 3 7 ; 
ACCOWTLATIOV; SALTWATER; MODELS; AQUATIC 
ECOSYSTEMS 

A n a l y s e s o f deep o p e n - o c e a n s e d i a e n t c o r e s f r o n 
t h e n o r t h and s o n t h A t l a n t i c a n d t h e 
M e d i t e r r a n e a n Sea show t h e p r e s e n c e o f S r 9 0 , Cs 
137 and Pu 1 3 9 , i ? R i n a e a s u r a b l e a n o u n t s 
d i s t r i b u t e d t o d e p t h w i t h i n t h e s e d i a e n t c o l u a n s . 
C o a p a r i s o n o f t h e q u a n t i t i e s o f t h e s e 
r a d i o n u c l i d e s a c c u m u l a t e d I n t h e s e d l a e n t s w i t h 
e i t h e r e c t i n a t - e d i n t e g r a t e d d e l i v e r i e s t o t h e s e a 
s u r f a c e ">r t h e measured i n v e n t o r i e s i n t h e 
o v e r l y i n g v a t e r x a s s e s h a s baea used t o e o t l c a t e 
t h e r a s l d e b e e t l a e s o f t h e r a d i o n u c l i d e s I n t h e 
v a t e r e o l u n n . Fo r S r 90 a n d Co 137 t h e s e c o a p u t e d 
r e s i d e n c e t i a e s a r e o r d e r s o f o a g n t t u d e s h o r t e r 
t h a n t h o s e e s t i a a t e d f o r t h e s t a b l e e l e a e n t s . 
P l u t o n l u a , ve f i n d , i s b e i n g r e a o v e d f n r i t h e 
v a t e r c o l u a n s i g n i f i c a n t l y e o r e r a p i d l y t h a n 
e i t h e r S r 90 o r Cs 137. The r a t i o o f Ca 137 t o 
Sr ° 0 i n t h e s e d i a e n t s i s h i g h e r t h a n t h a t f o u n d 
I n p r e c i p i t a t i o n , s u g g e s t i n g t h a t a l a r g e r 
f r a c t i o n o f ocean v a t e r r s 137 i s a s s o c i a t e d v i t b 
s e d l a e n t l n g p a r t i c l e s t h a n has b e e n p r e v i o u s l y 
n s s i i a t A . A s l v p l e modal a s s u m i n g P l u t o n i u m t o 
a s s o c i a t e v i t h a a l x e d p o p u l a t i o n o f p a r t i c l e s , 
s i n k i n g a t r a t e s o f 392 t o 7 0 a / y r , p r e d i c t s v e r y 
w e l l b o t h t h e r e l a t i o n o f s e d l a e n t i n v e n t o r y o f 
o l n t o n i u a t o d e p t h o f s e d i a e n t , and t h e p l a t o n l u a 
d i s t r i b u t i o n v e r t i c a l l y t n t h o w a t e r c o l u a n . 

371 
O r e c i p i t a t i o n and H y d r o l y s i s o f M t a l l l c T o n s . 
V. M l c k e l f X i ) i n Aqueous s o l u t i o n s 

H o v a k - A d a a t c , P . M . ; r o s o v i c , B . ; B i l i n s k l , H . ; 
B r a n t c a , H . ; T n s t . R u d i e r B o s k o v i c , Z a g r e b , 
Y u g o s l a v i a 

J . I n o r g . H u r t . Chea. (JTNCAO) 3 5 ( 7 ) , 2371 -B2 ; 
1073 

MICHEL; HYDROXIDE; HYDROLYSIS; HETALS; 
ORECIPITATIOV; AQOrODS CHEHISTRY 

The chanqe i n s o l u b i l i t y o f n i c k e l ( I I ) h y d r o x i d e 
as a f u n c t i o n o f pH i s aqueous s o l u t i o n s o f 0 . 5 ! 
M s o d l u a c h l o r t d v and 1 n s o l d l u a p e r c h l o r a t e v a n 
I n v e s t i g a t e d . The p r e c i p i t a t i o n was s t u d i e d o v e r 
a v i d e c o n c e n t r a t i o n r a n g e o f n i c k e l ( l l ) i o n 2 x 
10(-11 M l « s s t h a n N12» l e s s t h a n 5 x 1 0 ( - « ) H and 
pH 2 g r e a t e r t i t a n pH 8 . S e v e r a l d i f f e r e n t a i x l n g 
p r o c e d u r e s f o r t h e p r e p a r a t i o n o f tt-.s s o l u t i o n s 
v e r e e a p l o y e d , and t h e r e s u l t s a r e d i s c u s s e d 
r e g a r d i n g t h e d i f f e r e n c e s I n t h e o b s e r v e d 
p r e c i p i t a t i o n pH r e g i o n . T y n d a l l o a e t r l c a n d 
p o l a r o g r a p h i e a e t h o d s v a r e used t o a n a l y s e t h e 
s y s t e a s (20 h r a f t e r t h e a i x l n g a t 25 d e q r e e s C ) . 
G r a p h i c a l a n a l y s i s o f t h e s o l u b i l i t y c o r v e s 
i n d i c a t e s t h e o r e s e n c a o f s p e c i e s o f c h a r g e 2» a s 
t h e p r e d o a l n a n t one i n aqueous s o l u t i o n s t n 
e q n l l l b r l u a v l t h t h e s o l i d p h a s o . The e x c e p t i o n s 
f ound f o r soae s o l u t i o n s a t c o n c e n t r a t i o n s h i g h e r 
t h a n 5 x 1 0 ( - 2 ) H o f N l ( 2 p l u s ) a r e due t o h i g h 
l o c a l c o n c e n t r a t i o n o f OR- i o n s . Assuming t h e 
n o n h y d r o l y t i c s p e c i e s N l ( 2 p l u s ) i s p r e d o a i n a n t , 
.,,B s o l u b i l i t y p r o d u c t RH0 v a s e v a l u a t e d . 

372 
The I n f l u e n c e o f T e a p e r a t a r e and S a l i n i t y on t h e 
T o x i c i t y o f C a d a l u a t o t h e P i d d l e r c r a b (OCA 
PDGILATQR) 

O ' H a r a , J . 

F i s h e r y B u l l e t i n , 7 1 ( 1 ) , 1 0 9 - 5 3 ; 1973 

CADHT0M; TOXICITY: S A L I N I T Y : TEMPERATURE; 
ELECTROPLATIR6 DISCHARGES: HIRE HASTES; CRAB; 
AC0TE; G I L L S ; BIOACCOHOLATXON; CONCENTRATION 
FACTOR; GREEN GLAND; 0EPAT0PANCREAS; R0SCLES 

TAXONOMY; OCA POGXLATOP 

T h e c o n c e n t r a t i o n s o f c a d a i u a l e t h a l t o t h e 
f i d d l e r c r a b , OCA P0GXLAT0R, v e r e d e t e r a l n e d f o r 
v a r i o u s e n v i r o n a e n t a l r c g l e e s o f t e s p e r a t u r e and 
s a l i n i t y . M o r t a l i t y v a s g r e a t e s t i n h i g h 
t e a p e r a t u r e s and l o v s a l i n i t i e s vben t e s t e d f o r 
200 h r . C o n c e n t r a t i o n s o f c a d a i u a v a r e g r e a t e s t 
I n g r e e n g l a n d f o l l o w e d by g i l l , h e p a t o p a n c r e a s , 
and i t i s c l e . 

373 
c a d s l a s Optake by F i d d l e r C r a b s Exposed t o 
T e a p a r a t u r e and S a l i n i t y S t r e r . s 

O ' H a r a , J . ; B e l l e > . Ba rocb C o a s t a l Res. I n s t . , 
O n l v . S o u t h C a r o l i n a , C o l u a b l a , S . C . 

J . P i s h « e s . Board Can.(JPRBAK) 3 0 ( 6 ) , 8 0 6 - B ; 1973 

CRAB; CADMI0M; METABOLISM; SAL IN ITY; TEHPERAT0RE; 
UPTAKE; H0RTALITX 

TAXONOMY: OCA P0GILAT0R 

R e c e n t e x p e r i m e n t s b y t h e a u t h o r h a v e shovn t h a t 
c a d a i u a a c c u m u l a t i o n s I n t t e g i l l s o f f i d d l e r 
c r a b s e x p o s e d t o d i f f e r e n t c o n c e n t r a t i o n s o f 
c a d a l u a d i d n o t e x c e e d 1 0 0 o g / g ( p ? a ) C d ( 2 p l u s ) v e t 
v e l g h t , and t h a t c r a b s d i e d s h o r t l y a f t e r t h i s 
l e v e l v a s r e a c h e d . I n t h e p r e s e n t e x p e r i m e n t 
ma le c r a b s v e r e p l a c e d i n each a n v i r o n a e n t a l 
c o m b i n a t i o n o f 3 3 , 2 5 , and 10 C a t b o t h 10* and 
30V s a l i n i t y . T e m p e r a t u r e v a n f o u n d t o have 
l i t t l e e f f e c t on t h e a c c u a a l a t l o n o f c a d a l o a i n 
t h e g i l l s a t h i g h s a l i n i t y v h i l a i t had a s t r o n g 
e f f e c t a t l o v s a l i n i t y . c r a b s exposed t o h i g h 
t e m p e r a t u r e and l o v s a l i n i t y had t h e g r e a t e s t 
amount a f cadmium i n t h e h e a p t o p a n c r e a s . The 
body bu rden I n c r e a s e d o v e r t i a e i n a l l 
t e a p e r a t u r e - s a l l n l t y r e g i m e s t e s t e d r e a c h i n g 
1 7 . 0 0 uy mt 13 c , 1 0 » . 

370 

Mechanisms o f Heavy fletal T o x i c i t i e s 

Oehme, * r e d e r l c k , V . 

c l i n i c a l T o x i c o l o g y , 5 ( 2 ) , 1 1 1 - 1 6 7 ; 1972 

HEAVY HBTALS; TOXIC ITY ; MECHANISMS; PHARRACOLOGY 
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375 
»ee>U«n*. of rater containing Concentrated 
Perrocyanides 
agora, p.: Sanei Seiko Co.,, Ltd. 
japan. Kokai (JKinri 73 02966 (13(7)12, 
13(7)1121, 91 C91), 07, 2 pp.J 1971, OctOber 
PERROCVARIPE; CALCXOR; COLOBIUE: ZISCj VATER 1 
PRECIPITATOR AGENT 

376 
E f f e c t o f H e r c o r f o n Y e a s t 

phlaeyer, P.; Pilgerakls, C.: Raehlen, 0.; 
porscbangsstelle Prof, ohlaeyer, Oniv. Tnebingen, 
Taebiagen, Ceraany 
t. Raturforsch., Tell C (ZRPCAP) , 28(9-10), 628; 
1073 

reAST; HERONRY CHLORIDE; CBRETICS; HEHCTJBY 
Mercury chloride (Dgcl2) Increased in 1.5 1 
10E-51 the generation tiae of 31CCRAR0RYCE5 
CEREVISIAB and lndnced genetic charges. 
Rg-treaied calls produced e lower aaoont of dry 
substance as coapared with untreated cells. 
Their R2-C02 ratio in glucose solution was 
increased. Hg-treated cells were able to 
sporulate. 

377 
Application of Isotope Techniques for Studies on 
Rechanisas of land Contaainatlon and Vater 
pollution 
ohaoao, Y.; Suzuki, H.; Saikl, R. 
proc. Jap. Con?. Radiolsotop, Ro. 10, 699-503; 
1972, April 
kCTIVATIOR ANALYSTS; BR0MIRE; DVSP8OSIOH; 
SOROPinR; PLOW RATE; IOLAPO RATBRWAYS; RATEB; 
CBRION 100; CPS10R 137; COKTAHIRATION: DRXRKXRG 
RATER: FALLOOT; LARD POLLUTION; RUCroACTIVR ROME 
DISPOSAL: RBTHBRIOH 106: SEDINKHTS; SOILS; 
STRORTIOR 90: COWS; PISH; I0DIRE 131; RILIC; 
PLANTS; RADIORDCLIDB MIGRATION; OPTAKE! REtCORT; 
neacoRY 2 0 3 ; TRACERS 

373 
Heavy Ratal Lewels of Ottawa and Rldeau Rivec 
SediDeats 
Oliver, B.C.; Inland Raters Dir., Dep. Environ., 
Ottawa, Ont. 
Envlronaental Science and Technology, 7(2), 
135-7- 1973, February 
RIVERS; SBBIHBHTS: LEAD; RERCORY; ZIRC: COPPER: 
HICKEL: COBALT; IROR; HARGRRESE; CHROHIOR; ATONIC 
ABSORPTIOR SPECTROPHOTOMETRY; IRDOSTRIAL BASTES; 
SEVAGB; PISH; TOXICITY: PARTICLE SIZE; 
SLIHICIOES; METHOXYETHYLMERCCRTC ACETATE; 
AOTOROBILE EMISSIONS 
Sodiaent saaples were collected at two-Bile 
intervals along the Ottawa and Rldeau Rivers near 
Ottawa, Canada, in July, 1971. The sediaents ware 
analyzed for lead, aercury, zinc, copper, nickel, 
cobalt, iron, aangnnese, and chroaiua using 
atoaic absorption spectrophotoaetry. The surface 
areas of the sawpies were aeanured and taken into 
consideration when deciding whether or not aetal 

levels wern unusually high. Soae anonalously 
high heavy aetal concentrations found in the 
sedlaents in certain locations appeared to be 
related to pollution of the rivers by aunlcipal 
and Industrial waste water discharges and waste 
disposal practices. 

379 
Ecological Dynanics of Ratersheds 
Olsen, S. 
Bioscience, 22(3), 158-161; 1972, Sarch 
RODELS; ENERGY PLOR; PGNCTIOBS: WATERSHEDS: 
ATMOSPHERE: RAT£3: SOILS; TEMPERATHRE: LIGHT; PH: 
PLABT5; ARIHFTLS; AQOATIC BIOTA; TERRESTRIAL 
ECNSYSTEHSJ &Q0ATIC ECOSYSTEMS: TERRESTRIAL BIOTA 

A graph!? transfer function sodel is developed to 
deaonstr<A?ie In a staple though comprehensive forn 
the pathways for energy, vatar and oleaents 
within a watershed. A watershed is taken as the 
best exoaple of a coaplete ecosystea, containing 
both terrestrial and aquatic ports with their 
populations of producers, consuaers, and 
decomposers. This transfer function aodel 
represents only a first step toward the 
devnlopaent of quantitative, mathematical models 
that can serva to describe the complicated 
interactions between the environaent and the 
biota. Bblle the aodel can be asad for different 
ecosysteas containing agnatic and terrestrial 
parts. It is planned sore specifically for 
treatment of the data accuaalated in the stadias 
on tha Porn Lake vater shed. Those data cover 
both the terrestrial and aquatic environments. 
Some of tha aeasureaentrf have been aade regularly 
fot more than tvelve years and include 
observations on air (temporature, humid', ty, 
pressure, precipitation, solar radiation, alnd 
direction and velocity): vatar (taaparatare, 
oxygen, specific conductance. Halt of visibility 
and light penetration, pH, alkalinity, various 
cheaical eleaents, and dota ara available on 
terrestrial producers (general knovladge of the 
flora, assessment of blomaes, mass of R, K, and 
P)( aguatlc producers (primarv production); 
terrestrial consuaers (general knowledge of the 
saaaals, reptiles, aaphihia, and birds): and 
aquatic consuoers (quantitative data on 
zooplan*cton, bottoa animals, insect eaergenca, 
crayfish, and steolhead trout, including 
aodelllng of the population dynanics of the 
fidh). Experiments have bean performed on the 
aovoaent of eleaents (with the use of 32P, 869b, 
and 05ca) in Douglas fir, by application or 
radioisotopes to the lake (32P, osca, 99Mo, and 
1311), and hy fall or partial alneral 
fertilisations of the lake. 

380 
Optake Pathways of flethylaercuric Chloride and 
Mercuric ChlorlAe by Rainbow Trout (SALRO 
GAIRDRERI) vith Special Reference to 
oitrastructarol changes of the Gill 
Olson, K.R.; Michigan State Oniv., East Lansing, 
Ml 
Qniv. Hlcrofllns, Ann ktbor, MI, order Ro. 73-20, 
386, Diss. Abstr. Int. 8, 30(3), 1238-1209; 1973 
RBEC0RT CHLORIDE; 0PTARP; RAINBOW TROOT; 
RETRYLRERCORY; GILLS; METABOLIC PATHWAYS; PISH; 
RERC0RT 
TAXONOMY; SALNO GAIRDRERI 



8 1 
3 8 1 

381 Uptake of Hethyl nercuric Chloride and nercarlc 
Chloride by Trout. Uptake Pathways Into the Whole 
Aniaal and Uptake by Rrythroeytes in Vitro 
Olson. K.R.j Bergaan, B.l.; Proaa, P.O.; Dep. 
Physiol., Michigan state uniw.. East Lansing, 
Michigan 
.1. Pish. Res. Board Can. (JPRBAR) 39(9), 1293-9; 
1973 
HBTffTL MERCURY; UPTAKE; TROUT; ERfTHBOC PTE 
BTWDING; BTOACCOBULATIOB; PISH; BBRCURY; REBCURT 
203 
^AKOHOMf: SALBO GATRDBBRT 
Esophageal ligation ulS r.=t ;fSc=t ttia est: e? 
uptake of either ?03Rg-labeled aercuric chloride 
or aethylaorcury chloride (275 ng/1., 29 he 
exposure) by nonfeedlng rainbow trout (SALRO 
GATRDRERZ) . Thus Hg2» and B3Hg+ uptake appeared 
to t>« by way of the gills. Cn3Rg» entered tha 
fish faster than Hg2+, and was selectively 
accuaulated in the kidney, auscle, gill, heart, 
and 11 opr. However, Hg2* appeared to cross the 
gill aeabrane and enter the fleh without 
requisite aethylation. Op to 90* of the CH3Rg» 
boond to red cells during *0 aid in vitro 
incubation with whole blood, only 98 of the Rg2> 
bound to red cells In whole Mood; however, «p to 
65V bound to red cells vashed aad suspended in 
Ringer's solution prior to incubation vlth Rg. 

332 
Lake Superior Periphycon in Relation to Vater 
Quality 
nlson, T.A.; Odlaug, T.O. 
Water Pollution Control Research Series, 1BOSO 
DBR 02/72; 1972, February 
RATER QUALITY; PPRIPHVTOW; ALGAE; GROWTH; 
PFODOCTIflR; TEHPERATORE; LIGHT; BOTRIEWTS 
TAIOR3MT: SYBBDRA; ACMflABTHES; BAVICCLA; 
CI MB EL I. A; GOMPHOBEBA 
GEOGRAPHICAL OESCRlPTIORs o . s . . Great lakes, lake 
superior 
laboratory and field studies were conducted to 
evaluite the laportance of periphyton in eastern 
lak« Superior with special reference to the 
aake-up and dlstribatlon ot the perlphyton 
growths and to the overall iaportanee of 
productive capacity of this assemblage of 
organlsas. The taxonoalc protlon of the 
investigation indicated that over 90V of the 
total nuaher of organlaas vera CSatoaa and that 
tha phyla to vhlcti these diatoas belonged were 
the chrysophyta, the rhlorophyta, ana the 
Cyanophyta. P refloat nan t genera were SYREDRl, 
ACHBANTBES, BAVICOLA, CYMBRllA, and GOMPHOWERA. 
In aany respects, the periphyton of Lake superior 
vas slallar to that found In streaas and there 
vas evidence that the interrelated factors that 
affected periphyton growths were tea prat are, 
light intensity, depth of vater, vatar oovewents, 
nutrient levels, and the type of sabstrate. 
Artificially danaded rocks deaonstrated definite 
re-qrovth bat after 06 daya this growth level was 

only 18V of that occurring naturally. The aean 
total counts of organises in the prinary saapling 
area ranged fron 097,000 to 1,970,000 per square 
centlaater of rock surface, studies of tho 
plgaent concentrations shoved tha't the bio aass of 
periphyton along the Rorth Shore o: Latte Superior 
reseable those of other cligotropMc bodies of 
vater and range froa 0.338 to 3.59 ag of total 
pigaent per 100 square ceo tlae tecs of rock 
surface. Plgaent ratios indicated that the Lake 
Superior periphyton vas doalnat«t by the 
Chrysophyta. Asslnllatlon values for Stony Point 
Bay averaged 1.98 grass of carbon fixed par gran 
of chlorophyll in 1967. in Stony foint Bay, the 
total standing crop in tesras ox dry veight vas 
55.5 tons. In ce-grfotb studies, chlorophyll 
levels vere observe!* to increase by an average of 
0.057 graas (57 ags) per sgoflie aeter per day. 
The efficiency ot energy utilization in Stony 
Soint Bsy VBS found to he 0.082V, a typical value 

algal Suiiaunlties. 

3B3 
Resoval of Chroaate froa Cooling Tover Blovdovn 
by Reaction vith Electroehealcally Generated 
Ferrous Hydroxide 
Onstott, B.I.; Gregory, W.S.; Thode, E.P.; 
University of California, Los Alaaos Scientific 
laboratory, Los Alaaos, BH 87599; Rev Mexico 
State Oniversity, Las Cruces, BH 88001 
Pnviron. Sci. Tech. 7(0), 333-337; 1973 
COOLIHG TOWERS; CHR0RI0H; TORS; BLOWDOWK; PEHBOOS 
HYDROXIDE; PRECIPITATOR; REMOVAL 
Treatneat of cooling tower blovdown with 
electrochealcally generated pe(0H)2 
quantitatively reduced Cr(VI) to Cr(XII) and 
concurrently precltitateu it without pH 
adjustaent. Concentrations of Cr(VI) of less than 
0.005 ag/1 were acblaved. Pa(0R)2 treataent also 
precipitated a large fraction of the phosphate 
and other ions(anions) to iaprove product 
efflu«nt fuallty significantly with respect to 
total dissolved solids. Steady-state generation 
of Pe(0R)2 in blowdown was accoapllshed vith high 
Faraday efficiency in a flov cell which utilized 
sacrificial low-carbon steel anodes and stainless 
steel cathodes, colloid.* were foraad under noat 
electrolysis conditions, and spaclal procedures 
were required to cutaln filterable precipitates. 

380 
Sediaent Water Interactions 
oshvald, w.R. 
3. Environ Qual 1 (9), 360-366; 1972 
PISH; FOOD CHAIRS; T0RBIDITY; BUTROPHICATIOR; 
SEDI HERTS; WATER 
Sediaent originating froa soil eroslcn has 
physical, chealcal, and biological effects on 
vater resource use. Sediaent particles pollute 
vater to tbe extent that theic presence reduces 
vater quality for a particular use. The physical 
presence of sedisest produces tacbidity. Tarbid 
water has lapalred water quality for aost uses. 
Seduction in light penetration daa to suspended 
sedltent aay alter oxygen relationships in 
surface water. Production of fish aad other 
aauatic life is reduced by excess turbidity. 
Taste and odor, teaperatura, and abraslvenesa of 
vater aay be altered by the physical proaence cf 
sedlaent. 
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3R5 
Cadaiua Residues In the Invironaent 
Page, A.L.; Pinghaa, P.T.; Dep. Soil Sci. Agric. 
Eng., unlv. California, Riverside, CA 
Residue Rev. (RREVAH), «B, 1-40; 1973 
REVIE»; CADMUH; TOXICITY, FOOD; SOILS; RATER; 
ATMOSPHERE; PLANTS; BUHANS; BACKGROUND LEVELS; 
INDUSTRY; PROOOCTS; CORTANIRATIOR 
A revlev vlth 79 references dealing vlth dealing 
vith tha natural occurence, production, uses, «nd 
residues of cadalua in soil, vater, air, 
vegetation, and foods, and huaan toxicity. 

386 
A Survey of the Lead Content of Pish froa 49 Rev 
York State Raters 
Pakkala, I.S.; Rhlte, R.R.; Burdlck, G.E.; 
Harris, F.J.; Lisk, p.]. 
Pesticides Monitoring Journal, 5(4), 308-35*; 
1472, March 
IF AD; RATER; LAKES; RIVERS; FISH; CORCERTRATIOR; 
TOXICITY; TOITC MECHANISMS; GILLS; SKIR; SEAFOOD; 
SHELLFISH; ENRICHMENT; ENZYHES; SULPHYDBYL 
GROUPS; SPtCYES; SEX; AGE 
GEOGRAPHICAL DESCRIPTION: O.S. (RE), Nev York, 
Caynga Lake, Lake Canudlce, Lake canadiagaa. Lake 
Erie, Lake Realock, Lake Pleasant, Lake Raquette, 
Hudson River, Great Lakes 
An Analytical survey vas «ade of the total lead 
consent of a n fish of vatious species sampled in 
1969 froa 09 Rev York State vaters and a group of 
lake trout sonnies in 1970 fron Cayuga Lake only. 
Hast often, lead concentrations ranged froa 0.3 
to 1.5 ppa, but a fev saaples contained levels up 
to 3 ppa. Fish fron certain vaC-era included 
Lakes Canadlca, canadiagaa, Erie, He alock. 
Pleasant, and Raguette and the naCvon River 
shoved higher laad levals aore consistently than 
»l"h froa other voters, no correlates vas noted 
betveen lead concentration and the size, species, 
or sex of fish, and lead dla not appear to be 
cumulative in the laka trout of knovn age up to 
12 years froa cayaga Lake. 

387 
Release, Fixation and Transport of Rercury 
Parks, G.A.; Dickson, F.R.; Leckie, J.O.; 
MsCarty, P.L.; Berendsen, P.; Pering, K.L. 
?art of Trace pleaents in Rater; Origin, Fate, 
and control: 1. Rercury, Progress Report, 
Stanford university, March 1, >972 to February 1, 
1973 (D. 65-109J 207 p.; 1973 
TRANSFORMATION; NERCORY; OXIDATION; 
VOLATILIZATION; ALKYLATION; CINNABAR; KINETICS; 
ANAEROBIC SYSTEMS; SOLUBILITY; VAPOR PRESSURES 
SEDIMENTS; MBTRYIMERCORY; SLUDGE; AEROBIC 
SYSTENS; SULFIDES; NETHYLATTON; IBACHIBG; 
ANALYSIS; FIXAVION; TRANSPORT; 
Stadias on transforation of aercury from one 
fora to another have concentrated on 
alcroblologically nedlated changes, vlth eaphaals 
on oxidation of sulfides of aercury, 
volatilization of Hg(II), and alkylation. Direct 
evidence for aicroblal aediation of RgS oxidation 
has nat yet been obtained as the choalstry has 
proves to be guite coaplex. Hg(TI) released by 
oxidation of cinnabar (RgS) is tightly adsorbed 
back onto regaining cinnabar, aaklng analysis 

difficult. lapure synthetic aetaclnnabar is 
oxidized auch aore rapidly than cinnabar, 
especially athlgh and lov pH. Thus, fora as veil 
as envlronaental conditions is highly laportant 
In kinetics of oxidation. Tracer studies are 
continuing in order to separate biological and 
chealcal factors, and leaching studies using 
•ercury ores and alne vaste have begun. Hg(XI) 
added to biological systeas vas volatilized, 
probably through conversion of HgO, in varying 
degrees. Greatest volatilization vas observed In 
aerobic systeas, and was brought about by the 
presence of certain biological grovth nedia, and 
by sterilized effluents froa secondary vastevater 
treataent plants. In other cases it vas 
associated directly vith the grovth of 
aicroorganisas. The extent of volatilization vas 
reduced by suspended solids, perhaps through 
foraation of nnreactive complexes of by 
adsorption of the volatllo species. 
Volatilization vas insignificant in anaerobic 
systeas vhere the potential for conplex foraation 
vas high. The ease of redaction (Hg (II) to HgO) 
laplied by volatilization losses, the relatively 
high solubility and vapor pressure of aatalllc 
mercury, and the presence of aetallic aercury in 
sediaents coablne to fora a strong case for the 
significance of aetallic aercury as a source 
aaterial. The aaae case can he aade for RgO (aq) 
and aercury vapor as highly aoblle foras of 
aercury in tha environaent. Hethylaercury vas 
fonnd in dlqested sludge froa a aunlcipul 
tteataunt plant and vas Increased in 
concentration through addition of Hg(II). 
Analysis by extraction techniques also suggest it 
is forned In aerobic systeas using synthetic 
aedia, but eonfiraatlon is required. The 
concentration of aethylaercury formed is a 
function of Hg(II) added, current eaphasis is on 
a survey for evidence of aethylmercury foraation 
in benthic sediaents froa tho study area. 

3B8 
Hethylation of Hercury by Microorganisms.; 
Technical Research Project Termination Rept. ,1 
Sep. 71-30 June 72, 
Parks, Leo fl.; RacDonald, Elizabeth M.S.; Oregon 
State Univ., corvallis. Rater Resources Research 
Inst. 
Ronltaring Agency Rept. No. «72-14921, 
OBRR-A-015-ORE (1) ; Pro1. ORRR-A-015-dre; 23p.; 
1972, Jane 30 
ANALYSIS; 0ITHIZ0RE ANALYSIS; MERCURY; ION 
EXCHANGE; MERCURY COMPOUNDS; CHEMICAL ANALYSIS; 
ION BXCRANGB RESINS; ERRORS; PURIFICATION 
IMPURITIES; COLORTMETRTC ANALYSIS; 
ORGANOMERCORIALS; CHELATION 
Both organic and inorganic foras of mercury are 
analyzed by a modification of the classical 
dithIcons method in the range 0-50 microgram. 
The separation of mercury from tbe bulk of 
Interfering ions such as cn(+2), Pe(»3), B1(»3), 
Mg(*2), Ca (t2), and Na(t) can be accomplished 
slaply by use of chelating resins. No 
satisfactory method of separating inorganic 
mercury compounds from organoaercurial coapounds 
by differential elutlon vas found. Hercury is 
not appreciably volatile in hot oxidising acidic 
solution and the elaborate rafluxing systens of 
the standard dlthizone aethod are unnecessary. 
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3P9 
Theory of Water Movement in Soils. Part 9: The 
Dvnaalcs of Capillary Rise 
Pari an ge,. J.T.; Aylor, D. 
Soil Sci. 110(2), 79-81; 1972 
WATER MOVEMENT; SOILS; HOMERICAL SOLUTION; 
CfPILLARY ACTIOH; MATHEMATICAL HETHODS; MODELS 
A siuple analytical representation fro the 
one-diaensional capillary rise of water in porons 
media is derived in this work, which is valid for 
all tiaes. The present eolation reduces to the 
proper Units both for t 0 and for t 8. Tor the 
case of Tolo clay, the analytical solution and 
pbilip's numerical solution are in coaplete 
agreeient for tiaes up to 10(6) Bee., which is 
the liait of validity tor Philip's tiae series 
expansion. However, Philip's tlae series 
expansion. However, Philip's solution describes 
only the early stages of the capillary rise, 
typically less than 10 per cent of the coa^lete 
rise, while the present technique describes the 
whole phenoaenon. 

390 
Prellalnary Survey of Mercary and Other Metals 
Contained in Anlaals Proa the Eraser River 
Mudflats 
Parsons, T.R.; Bavden, C.A.; Heath, W.A.; Inst, 
oceanogr.. On!v. of British Coluabia, Vancouver, 
B.C. 
3. Pish. Res. Board Can. (JPRBAK), 30(7), 
1010-16; 1973 
HETALS: CRAB; H0LL0SCS; HEBCORT; SILVER; CADHIOH: 
COPPER; SEHAGE OBTPALLS; SEWAGE 
TAXOHOHT: CRASSOSTREA GIGAS; HTA ARENARIA; 
HTTIL0S EDOLOS 
Crabs taken froa the Sturgeon Bank of the Eraser 
River eadflats contained 7-fold the aaount of 
wercury of crabs of coaparable size taken froa 
the Roberts bank, the Cowichan River estuary, or 
Kitiaat Ara. The aean Hg content of aollascs 
froa sturgeon Rank was 0.33 ppn, ccaparod with 
0.12 ppa In those froa other areas, silver, 
cadmium, and copper levels vere also higher in 
aniaals froa Sturgeon Bank, while cobalt, 
aanganese, nickel, lead, and zinc levels showed 
no geographic pattern. The Vancouver city sever 
oatfall, rather than the Eraser River Itself, is 
probably the source of high heavy aetal 
concentrations. 

392 
Occurrence and Cuaalatlon of Mlcroconponents In 
Botton sediaents of Dae Reservoirs of Southern 
pola nd 
Pasternak, K.; Gllnski, J. 
Acta Hydrobiol., 10(3), 225-255; 1972 
ACCUMULATION; SEDIMENTS; LEAD; ZINC; DAMS; 
RESERVOIRS; HATER 
The total aaount of aicrocoapononts in sediaents 
depends above all on their grain conposition. An 
exception here are sediaents of reservoirs 
supplied with strongly polluted water. The 
quantitative differentiation of alcrocoaponents 
within each granaloaetrlc group of sediaents, as 
veil as betveen single Baapies froa various zones 
of the reservoirs, shovs a tendency to a 
relationship with the quantity and quality of 
clayey and organic natter in the sediaent. The 
presence in the sabstratua of the catchment basin 
of tho reservoirs of rock layers containinq Zn 
and Pb ainerals, or dust coning froa the Zn and 
Pb Industries, have soae influence on the 
increase in the aaount of these components in the 
sediaents. The aaln source of alcrocoaponegts in 
the sediaents of pure reservoirs are suspensions 
brought in by the vater of the river, and reaains 
of organises developing in the reservoirs. The 
degree of cuanlation of aicrocoaponents in the 
sediments of daa reservoirs is aucb highe; than ' 
in land soils and the soils of fish-ponds. The 
degree of concentration of soae aicrocoaponents 
in the sediaents of polluted reservoirs 
corresponds in general to the quantity and, 
guality of (pollution. 

391 
Spreading of Heavy Metals In Plowing Hater in the 
Region of Occurrence of Hatural. Deposits and of 
the Zinc and Lead Industry 
Pasternak, R.; Zak. Biol. Rod., Pol. Akad. Hauk, 
Cracov, Poland 
Acta Hydrobiol., 15(2), 105-66; 1973 
HPAVY HETALS; STREAMS; HATER; LEAD; ZIRC; HIMIBG: 
IND0STRT 
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39? 
Rndioacology of Certain nolluscs In Indian 
Coastal Waters • 
Put el. B.; Valaiilu, P.; Hulay, C.; Boloni, B.: 
Potel, s. ' 
Part of Radioactive Contamination of the Marine 
Environment. Vienna-International Atomic Energy 
Agency (pp. 307-330). Proa Syaposloa on the 
Interaction of Radioactive Contaainants with the 
Constituents of the ffarine Environ cent, Seattle, 
Washington, USA, 10 Jul 1972, 10 Jul 1972, see 
STI/PtJB—313-CORF-720708 ; 1973 
AQUATIC ECOSYSTEMS; CALCIUH; CBSIUR 137; ^COASTAL 
HATERS; CESIUM; COBALT; COBALT 58; COBALT 60; 
COPPER; OIPPOSIOI.I KXICF KBLETON; FOOO CBAIRS; 
GASTROINTESTINAL TRACT; SALTWATER| TOOINE 131; 
TRON; LIVER; MAGNESIUM; BANGAHESF; TOTFLWB; SARINS 
DISPOSAL; HETABOLTSH; NOLLOSCS; NICKEL; 
THOSPBOROS; POTASSIUM; RADIOACTIVB WASTE 
DISPOSAL; RADIONDCLIDES; KINETICS; RADIORUCLIDE 
MIGRATION; MIGRATION; RETENTION; STRONTIUM; 
TISSOES; UPTAKE; ZINC; TISSOE DISTRIBRTION 

TAXON3RT: APLISIA nBNEOICTI 
Knowledge of the distribution patterns of stable 
elements in the marine biosphere is an<essential 
prerequisite for understanding the probleas of 
radioactive contamination of aarine biota, 
especially as regards indicator species. This 
paper discusses the distribution of a few major 
and trace elements of metabolic significance in 
the sea-hare APLYSIA BER2DICTI Eliot, which sovee 
shorewtrds in coastal waters during colder 
months. The population was found to accumulate 
trace elements belonging to iron fanlly atonic 
nos. 23-2b) . of the various tissues analysed, 
the hapatopancreas and intestine including the 
gut-content showed higher concentrations of Co, 
Pe and Ri, whereas Pe was deposited in buccal 
mass. The Ho-accuaulation of Sn, Cu, Sr. and Ca 
in whole animal and various tissues is also 
discussed in relation to environment. The 
APLYSIA BEREDTCTI population from Tarapur voters 
which receive radioactive wastes (1-131, Cs-137, 
Cr-51, Co-60, Hn-50, etc.) from a boiling-water 
reactpr, was found to accuaulate co-58 and co-60 
in the soft-tissues. Repatopancreas and 
gut-content contained the highest concentration 
of radiocobalt. Iodlne-131, on the other hand, 
was concentrated in homy Internal shell, 
possibly as a aeans for disposal. The spawn 
chords of this species were also found to 
accuaulate 1-131 froa the environaent. This 
species could therefore be used as an indicator 
of radionuclides of cobalt, although its 
occurence in nearshore waters Is strictly season1. 

390 
Radioecoiogy of Benthlc Fishes off Oregon 
Pearcy, w.G.; Vanderploeg, R. 
Part of Radioactive Contaaination of the Racine 
Environment, Proceedings of Symposium held by the 
Internationol Atomic Energy Agency, Seattle, WA, 
July 10-10, 205-259, 786p.; 1973 
RADI0EC0L0GT; BERTH0S; FISH; ZIHC; ZINC 65; 
COBALT; COBALT 60; NAHGAHBSE; RAHGAN5SB 50; 
CBRION 100; CEHIOH; CESItJH 137; CESIUM; 
POTASSIOH; POTASSIOH 00; COASTAL WATERS; SPECIFIC 
ACTIVITY; RADIONUCLIDES; TRANSPORT; WATER 
TAIOHORT: LYPOSETTA EIILIS; SBBASTOLOBOS 

GEOGRAPHICAL DESCRIPTION: O.S. (RW), Oregon, Coast 
G&uao-eaittlng radionuclides were found in 
bent hie fishes froa doptbs of 50-2800 a off the 
Oregon coast ftoa 1060-1971; Zn-65, Co-60, Rn-50, 
Ce-100, Cs-137 and K-00 were present. Zinc-65, 
originating ma Inly from the nuclear reactors on 
the Columbia River, vas the predoainant 
artifically induced radionuclide. Levels of 
Zn-65 per gram and specific activities of Zn-65 
decreased markedly in several species of fishes 
betveen 19S5 and 1971 because of the shutdown of 
reactors. This decrease vas greater, for small 
than for large LYOPSBTTA EXILIS during 1970-1971, 
Specific activities decreased with increasing 
depth, both for individual species inhabiting 
brood depth ranges and for different species 
inhabiting different depths. Specific activities 
of Zn-65 were inversely related to body size for 
L. EXILIS and SEBASTOLOBOS. other variations of 
Zn-6 5 were related to trophic position. Fishes 
that preyed on low trophic level pelagic anim»ls 
had higher specific activities than fishes that 
preyed oil benthic invertebrates. Such pelagic 
feeders nay play an important role, in 
accelerating'the transport of some radionuclides 
or elements to the sea floor. 

395 
Heavy Metals in Somerset Racine Organisms 
peden, J.D.; crothers, J.K.; Waterfall, c.E.; 
Beasloy, J.: Cty. Anal. Lab., cty. Hall, 
Taunton/Somerset, England 
Hor. Pollut. Bull. (HPHBAZ) 0(1), 7-9; 1973 
CADH10H; HARIHE ORGANISMS; tlliMAH5; HEAVY METALS; 
SALTWATER; KIDNEYS; LIMPETS; ANALYSES; NOLLUSCS 
TAXONOMY: PATELLA V0LATE 
GEOGRAPHICAL DESCRIPTION: England, somerset, 
Devon. Taunton 
Limpets PATELLA VULGATE from 11 cities alonv the 
Somerset coast and V froa Devon had 
concentrations rising to very high levels toward 
Anonmouth. Limpets collected froa near low tide 
aark contain aore Cd than individuals living in a 
higher situation. Analyses of a number of 
apparently normal huaan organs fcoa accident 
victias shoved very high levels of Cd in 87 
kidneys. These levels are approximately 
equivalent to 5.80 ppa of the net vt. There is 
virtually no Cd present in the kidneys of the 
new-born chili. 
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The Rales of Pood and Hater in the Accumulation 
of Radionuclides by Marine Teloost and 
Elasaobranch Fish 
Pontreath, P.J. 
Part ot Radioactive Contaaination of the Harlne 
Environment, Proceedings of Syaposlua held by the 
International Ittoalc Energy Agency, Seattle, WA,li 
July 10-10, 1972 (021-035) 786 p.; 1973 
FOOD ;HAIRS; BIOACCOHOLATIOH; HARIHE TELEOST; 
ELASHOBRAWCH FISH; FISH; CESIOH; CESIOH 137; 
TOXICITY; BIOLOGICAL HAT.F-TIHES; GASTROIHTBSTIHAL 
ABSORPTION 
A theoretical estlaation of the input of aany 
radionuclides into fish, and the relevant roles' 
of food and vater, is foraulated on the basis of 
known concentration factors. The iaportance and 
gethols of estiaation of biological half-tiaes in 
such calculations is also discussed. The 
accuaalation of nany fission product nuclides is 
low doe to poor absorption across the gut wall, 
with the exception of soluble eleaents such as 
caesiu»-137 where both food and water play an 
equal part. For aany neutron activation 
produsts, however, the contribution froa voter 
alone aay he considered to bo very snail. 
Experlaental evidence is given on the 
accuaolation of certain neutron activation 
products froa vater by both teleost and 
iilasasbranch aarine fish in relation to their 
large stable eleaent pools, water flaxes and 
drinking rates, calculations on' the required 
dietary input are equated with known feeding 
rates, and the required retention of such 
eleaents is coapared vlth results obtained both 
froa labelled pellets introduced into the gut and 
froa labelled food species. The results iaply 
that, unlike caeslua-137, which is increased 
alonq the food chain, wany neutron activation 
products (heavy aetals) are decreased in 
concentration at such higher trophic levels. The 
implication of such work for aetal toxicity 
stadias is also discussed. 

397 
Accuaalation froa Hater of Zinc-65, Hangonese-50, 
Cobalt-58, and Iron-59 by the Hassel, HTTILOS 
EDOLIS 
Pentreath, P.J.; Pish. Radiobiol. Lab., Hlnlst. 
Agric. Pish. Food, Lowestoft/Suffolk, England 
J. Har. Biol. Ass. O.K. (JHBAAK) , 53(1), 127-03; 
1973 
MUSSELS; 0PTARB; RADIOHDCLIDBS; IR0H; ZIHC; ZIHC 
6"; IROH *!9; SALTWATER; HAHGARESE; COBALT; 
HANG AN BSE 50; COBALT SB; BIOACCOHOLATIOH MODELS 
TAXONOMY; HYTIL0S ED0L0S 
The ascuanlatlon froa sea vater of Zn-65, Hn-50, 
Fe-59, and CO-S8 by the aussel, HYTILUS EDOLIS, 
has been studied In relation to the stable 
eleaent levels of these Isotopes both in the 3ea 
water an4 in individual tissues. For all four 
radionuclides the greatest accuaalation occurred 
in the stoaach and digestive gland saaples and 
furthsr localization of Zn-65 and and Fe-59 vas 
demonstrated by autoradiography. As the anlaals 
vere starved during the accaaulation period the 
loss of stable eleaents by individual tissues was 
also followed. Again the aost notable effect 
occurred In the digestive gland tissues with the 

exception of a large loss of Iron by the foot. 
Autoradiography showed that after tvo "aeks 
accusal*tlon re-59 occurs in large clusters in < 
the foot, notable In the byssus gland area. 
These clusters disappear after a further two week 
period and aay thus be secreted into nev byssas 
threads. The accuaalation of nuclides was 
exaalned using a single exponential aodel nnd 
values obtained for fins rates, biological half 
tlaes and a sy aptotic values were coapared vith 
the stable eleaent concentration factors.' An 
analysis of paraaeters of exchange of nuclides in 
individual tissues vith the water vas farther 
exaalned using the Kendall coefficient of 
concordance vhich deaonstrated that the highest 
exchange occurs in tha order of stoaach and 
digestive gland is greater than gill is greater 
than foot Is greater than aantlo is greater than 
gonad is greater than addoctor. The application 
of Priedaan test of tvo-vay analysis of variance 
Indicated that the order obtains for all four 
nuclides studied, despite the fact that in the 
aguatia used zinc and cobalt vera largely 
soluble; that aanganese vas partly in the 
particulate fora vlth the radionuclide used; and ' 
that iron vas largely particulate in both stable 
and active forms. There is an indication that as 
veil as accuaulatlng noclides via particulate 
aatter in suspension the aucus itself is capable 
of sequestering thea, even though they are in the 
soluble' fora, and nay even preferentially 
accumulate soluble fores. The actual role of 
vater in the accuaalation of the nuclides studied 
appears to be relatively ainor coapared vlth that 
of' food accuaalation as estimated by difference 
froa the calculated stable eleaent values. 

398 
Physico-Cheaical Characteristics of "Ive 
Rutheniua Salts During Freshvater to Marine 
Transition 
Peperstraete, H.; Vos, J.; Van Payabroeck, S.; 
Vanderborght, O. 
Part of Radioactive Contamination of the flarine 
environment. Proceedings of Syaposlua held by the 
International'Atoaic Energy Ageacy, Seattle, HA, 
Jut? 10-10, 1972 (219-221) 786 p.; 1973 
PHYSICOCHEHISTRY; RUTHBHI0M; R0THERIDH SALTS; 
FRESHWATER; SALTWATER; ELECTROPHORESIS; 
BIOLOGICAL AVAILABILITY 
The changes in physico-chemical characteristics 
such as aobility in high-voltage electrophoresis, 
of different RU-salts in solution are considered 
daring their transition froa fresh vater to 
aarine conditions. The biological availability 
for soae indicator organisas is also assessed 
under the saae controlled laboratory conditions. 
The five tested solutions of.Ru salts shov a 
different electrophoretic separation pattern. 
This pattern changes by aging, probably 
principally by polyaer formation. Dilution has 
no Barked influence on this pattern, neither' 
after dilution vith fresh water nor with seawater. 
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Distribution of Cadalnn, Cobalt. Coppet, Icon, 
Manganese( nickel,, leas and Zinc In .Dissolved and Particulate Solids Iron 2 Streaas in Tennessee 
Parhac, U.K.; Dept. of Geology, Univ. of 
Tennessee, Knoxville, Tenn., U.S.A. 
J. Hyirol. (Hast.), 15(3), 177-186; 1972 
DISTRIBUTION; CADMIUM; COBALT; COPPBR; IRON; 
MANGANESE; RIPKEL; LEAD; ZINC; PARTICULATE 
SOLIDS; STREAMS 

GEOGRAPHICAL DESCRIPTION: B.S. <SS), Tennessee 
(HE) 

in order to study aetal distribution In streans, 
four water saaples vere taken froa tvo streaas in 
northeast Tennessee. One drains an area of 
exposed ainor zinc ainerallzation. Three classes 
of solids vere extracted froa the vater: coarse 
particulates (greater than 1500 A), colloidal 
particulates (less than 1500 A, greater than 100 
A) and dissolved solids. Bach particulate 
fraction vas extracted by continuous flov. 
ultraeentrlfugation. The dissolved solids in the 
reaaining effluent vere recovered by eiaporatlon. 
Of the total solid, the dissolved fraction 
accounts for.over 95*; colloids aake up less than 
1*. The three solid fractions vere totally 
dissolved and analyzed for Cd, Co, Cu, Pe, Rn, 
El, pb and ?n. The dissolved solids alvays 
contain the lovest concentrations of aetal (ppa 
aetal-in solid); the colloids have the highest, 
typically sore than 10 tiaes that of the 
dissolved aaterial. The coarse particulates 
occupy an lntecaediate position. Despite Its lov 
concentration, generally over 90* of each aetal 
occurs In the dissolved state. Less than 10* 
occurs vith the coarse particulates, less than 1% 
as colloids. 

000 
T r a c e R e t a l s i n S o l v a y P l r t h S e d i a e n t s . > 

f 
P e r k i n s , , E . J . ; G i l c h r i s t , J . P . ; A b b o t t , O . J . ; 
H a l s r o v , R . ; R a r . L a b . , U n i v . S t r a t h c l y d s , 
G a r e l o c h h e a d / f t u n b a r t o n a h i r s , S c o t l a n d 

Mar. Pollut. Bull. (flPRBAZ), 0(0), 59-61; 1973 
TRACE RETALS; ESTOABIES; SEDIMENTS 

GEOGRAPHICAL DESCRIPTION: S c o t l a n d , S o l v a y F i r t h 

0 0 1 
Mercury in Tunas. Reviev 
Peterson, C.L.; Klave, H.L.; Sharp, G.D.; Scripps 
Inst. Oceanogr., Inter-Aa. Trop. Tuna Coaa., La 
Jolla, CA 
R0AA Fish. Bull. (PSYBAY), 71(3), 603-613; 1973 
REVIEW; MERCURY; TONA; PISH 

306 
Neutron Activation Analysis of So»e of the 
Biologically active Trace Elenentr In Pish 
Pillay, K.K.S.; Thonas, C.C., Jr.; Hyche, C.fl. 
Part of Reaphill, D.D. (Ed.) , Seventh Annual 
Conference on Trace Substances in Environaental 
Health, Held at Henorial Onion, University of 
Hissourl-Coluabla, Coluabia, MO, June 12-10, 
1973; 1973 
NEUTRON ACTIVATION ANALYSIS; TRACE ELEMENTS; 
PISH; AHALYSIS; COPPER; MERCURY; ZINC; CADMIUM; 
ARSENIC; SELENIUM; CBBOMIUM; CHEMICAL SB2ARATIOrf; 
SAMPLE PREPAR1TION; WALLEYE; YELLOW PFRCd; WHITE 
BASS; CHARREL CATPISH; FRESHWATER DRUM; CABP; 
COHO SALRON; WHITE SUCKER; GIZZARD SHAD; AGE 
VARIATIONS; BIOACCUHULATIOH; BIOCONCENTRATIOH 
High specific neutron activation analysis 
procedures involving post irradiation cheaical 
separations vere developed for the deteraination 
of copper, aercury, zinc, cadalua, arsenic, 
seleniun and chroniun in fish tissues. The 
procedures developed vere used to deternine the 
levels of these biologically active eleaents in 
soae of tha coanercially laportant fish species 
of Lake Erie. The nuclear analytical procedures 
developed generally Involved the irradiation of 
fish tissues folloved by vet-ashing in the 
presence of nonradioactive carriers. Froa the 
honogeneous solution of the tissue digest, the 
eleaents of interest vere cheaically isolated and 
the radioactivities were aeasured by 
scintillation ganss ray spectronetry. Tbe 
results reported included both the determination 
of the precision and accuracies of each of these 
eleaental analyses and a survey of these seven 
eleaents in nine aajor fish species of Lake Brie. 

003 
Rercury Pollution of Lako Brie Ecosphere 
P i l l a y , K . K . S . ; T h o a a s , C . C . , J r . ; S o n d e l , J . A . ; 
R y c h e , C . H . 

Presented at Third northeast Regional Meeting of 
the Aaerlcan Cheaical Socle!y, October 11-10, 
1971, Buffalo, MY, 20 p.; Kivironoental 
Research, 5, 172-181; 1972 
MERCURY; AIR; PARTICULATES; SEDIMENTS; PLAHKTON; 
ALGAB; WATER; BRAIR; BORAHS; REUTRON ACTIVATION 
ARALYSIS; PISH; PISH TISSUES; COAL; WALLEYE; 
YELLOW PERCH; WRITE BASS; CHARNEL CATFISH; 
FRESFUATBR DRUM; CARP: COHO SALMON; WHITE SUCKER; 
GIZZARD SHAD: SMALLRODTH BASS: SMELT 
GEOGRAPHICAL DESCRIPTION: U.S., Great Lakes, Lake 
Erie 
The distribution of aercury in the ecosphere of 
Lake Erie vas aonitored using a highly sensitive 
and r«llable neutron activation analysis 
procelnre. A variety of saaples froa the fauna 
anfi f.lora of the lake as veil as those froa its 
lasediate environaent vere analyzed for their 
aercury content. The results of this snrvey 
indlcato a widespread distribution of aercury in 
air particulates: coal saaples of the region: 
sedlsents, plankton/algae and fish saaples froa 
the lake; and in the brain tissue? of long-tern 
residents of the Lake Erie Basin. Air 
particulates froa 0 stations In Buffaie ranged 
fron 1-30 nanograas per cubic aster, wita vide 
variations due to ataospheric conditions. 
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incomplete Fxchange Reaction Between Radioactive 
Ionic Kitic and stable natural Zinc in Soawater 
Pico, A.; Bernhard, Bran lea, H.; Verzl, H. 
part of Radioactive Contaalnation of the Harlne 
Environment, Proceedings of symposium held by the 
International Atoaic Energy Agency, Seattle, RA, 
July 10-m, 1972 (29-99), 766 p. 5 1973 
AQ08OBS SOL0TIORS; ISOTOPES; ISOTOPIC BXCHIBGB; 
RADION PC1IDES; KINETICS; SALTWATER; SO DIOR 
CHLORIDE; ZINC; ZINC 65; COR PL EI ES 
An apparatus which peralts the simultaneous 
deteralnation of stable and radioactive ionic 
zinc in aqueous solution Is described. Vith this 
apparatus It is possible to investigate the 
pr change reactions between stable ionic and 
c.>mplexed zinc and radioactive ionic zinc in RaCl 
solution and seawater. In WaCl (3IX s ) , in 
presence of a complexlng agent, after about one 
hoar the Zn is distributed betveen the 
non-coaplexed and complezed fractions in the saae 
vay as the stable icotope is not unlfornly 
distributed in all physico-chemical states 
present In the seavater but it dilates only in 
the Ionic and particulates fractions. Eves one 
year after the addition of Zn 65 the radioactive 
zinc has not entered the complexed fraction. The 
consequences of this fractionation for the 
interpretation of tracer experiments and hazard 
evaluation ace discussed. 

90* Heavy Hetals in British Waters 
Preston, A.; Fish. Food Fish. Lab., Hini3t. 
Agric., Lovestoft, Engl. 
watucB (London) (Natuas), 242(5393), 95-7; 1973 
HETALS; SH.TWATEP; SEAWEEDS 
ssavater sampling revealed that certain areas of 
British coastal waters have elevated 
concentrations of soa6 aetals by coaparlson vlth 
tbe general levels prevailing in other areas. 
Analyses of seaweed saaples fron these "polluted" 
areas a decade ago shoved overall no significant 
differences in concentration except for cadalan, 
vhich aay have fallen, on the average. 

406 
British Isles Coastal Vaters the Concentrations 
of Selected Heavy Retals in Sea Water suspended 
Hatter and biological Indicators a Pilot survey 
Preston, A.; Jefferles, 0.F.; Dotton, J.W.R.; 
Harvey, B.F.; Steele, A.K. 
Bnvlroaneatai'Pollatlon, 3# 69-<J2; 1972 
WATER; SALTWATBR; RETALS; SOSPBRDED HATTER; 
BIOLOGICAL INDICATORS; SEA WEEDS; SEDIHBRTS; 
BIOACCONOLATION: SARPLIVG; ZIHC; COPPER; I BOH; 
HARCAHESB; NICKEL; SILVER; CADRIOH; LEAD; ATONIC 
ABSORPTION SPECTROPHOTONWRT; FOCOS; PORPHIRA; 
LIRPETS; CONCBNTB ATIOW FACTOR; TRACE BLBHENTSJ 
PLARTS; ALGAB 
GEOGRAPHICAL DESCRIPTION: Great Britain, Coastal 
Waters 
Data, froa British isles coastal vaters, on the 
concentrations of selected metals in sea water 
and biological indicators, have been obtained by 
analytical techniques baaod on atoaic absorption 
spectrophotometry. The results show that there 
are soaa areas where significant contaaination 
exists, and the east Irish sea appears to have 
the highest concentrations of aost aetals. 
Hovever, data in nost regions indicate that the 
concentrations of the metals examined are not 
significantly higher than .those in tbe open 
Atlantic ocean adlacent to the British Isles. 
The sampling of seaweeds strongly suggest a that 
concentrations,of Bost metals. Including those in 
polluted areas, have changed little aver the ten 
years up to 1970; the concentrations of cadmium 
may well, on average, have fallen over this 
period. In the Irish sea, where the aost 
detailed examination has been Bade, there Is a 
rapid decrease in sea water concentrations froa 
the shoreline to offshore, and in general, the 
proportions of & metal associated tlth suspended 
matter remain fairly constant vith respect to 
variations of total concentrations in either time 
or space. 



225 as 

107 
Heavy Metal Content of surface and Ground Haters 
of the sprlngfield-joplin Ureas, Rtssoorl 
Proctor, P.O.; Kisvarsanylt G.; Garrison, B.; 
W i l l i a m s , A . 

Part at Hesphlll, D.T). (Ed.) , Seventh Annual 
Conference on Trace Substances In Environmental 
Health, Held in Heaorlal Onion, University of 
Missouri-Columbia, Coluabia, RO, jane 12-10, 
1973; 1970 
COPPER; 1BAD; ZINC; CADRI0R; MERCURY; IROH; 
SEASORAl VARIATIONS; WATBfi; GBOORD HATER; SORPACB 
RATERS; HIRING 
GEOGRAPHICAL DESCRIPTION; O.S., Missouri, 
Springfield, Joplin 
Soae 200 vater samples vere collected in fall, 
spring and suaaer froa springs, streaas, lakes 
and selected vater veils vlthIn a radios of six 
•lies froa the. populous centers of Springfield 
and Joplln, Missouri, respectively. , Ssaples were 
analyzed for copper, lead, zinc, cadniua, aercary 
and icon. Joplin is vitbin a foraer very 
productive zinc ainlng district. Springfield 
lies 7 2 wiles to the east. Rater veil saaples 
represent-deep and shallov rock soarces. Heavy 
metal contents in the voters shov local 
concentrations in each area. Heavy aetal highs 
are generally related to knovn mineralization, 
seasonal variations in aetal contents are 
generally restricted to the surface or near 
surface environment and certain aetal3. Locally, 
cadaiaa, lead, zinc, and iron exceed the 
acceptable PBS liolts for public drinking vater. 
The nalority of vater samples, however, have 
heavy metal contents veil below the established 
PHS Halts. Haximua ranges of beavy metal values 
for the two areas are in ppb: Joplin: copper 
(less than 1-330), lead (less than1-18) , zinc 
(less than 10-11,500), mercury (less than'0.1), 
cadmium (less than 1-16) , iron (less than 
1-119,000); Springfield: copper (less than 
1-31), lead (les3 than 1-70), zinc (less than 
1-8,500>, aercary (less than 0.1-0.77), cadalua 
(less than 0.1-11), iron (less than 1-055). High 
zinc values are related to knovn lead-zinc 
nineralization in the Joplln area, and to 
lead-zinc prospects east of Springfield. Average 
cadalua values are slightly higher-in the joplln 
area, copper and lead average values are quite 
similar for both areas. Zinc is higher in deep 
veils in Springfield versus the deep veils of 
Joplin. Average zinc values for shallov wells are 
quite similar. Surface waters in the Joplin area 
have much higher zinc values than those in 
Springfield. Mercury is higher in the Springfield 
area but in very low quantity, iron values are 
higher and more variable in shallov wells in the 
Joplin area and lower in the streaas there. 

225 

Absorption of Nickel and Cobalt (Biogenic forms) 
froa Sea Rater by Natural Iron and Manganese 
Hydroxides 
Pronlna, H.V.; Varentsov, X.R. ; Spektorova, L.V.; 
Spektorov, K.S.; OvsyaDnikova, H.; Geol. Inst., 
Moscow, 0SSR 
Geofchlmlya (BEOKAQ), (6), 876-87; 1973 
RICKEL; ABSORPTION; COBALT; IRON; MANGANESE; 
SALTBAT8R; HYDROXIDB 
TAXONOMY: PLATINOHAS SP 
The absorption of nickel and cobalt was 
expeclaentally studied using deionlzed sea vater 
and vith the addition of biogenic forms of nickel 
and cobalt fron planktonic algae (PLATIHONAS SP.) 
the nickel and cobalt concentrations vere 
estimated polarographically. %he rate of reaoval 
of Ri (20.0-07) and Co (28.0-00 alcrogtan/'U was 
determined and is related to the flov rate of the 
sea vater (in the dynamic variant) and to the 
tine of interaction (in the static variant). Tho 
initial stages of absorption have an ion-exchange 
character., During the later stages, 
nonexchangeable difficulty-absorbable Co and Hi 
coaplexes vece formed. The cheaosorptlon Is 
accompanied by the autocatalytlc oxidation of 
these metals. Under both the dynamic and static 
conditions, the absorption of Co is higher than 
that of RL. 

009 
Optake of Metal Ions by Lichens. Modified 
Ion-Exchange Process 
Packett, K.J.;, Reiboer, B.; Gorzynskl, M.J.; 
Richardson, D.H.; Dep. Biol., Laorentian Univ., 
Sudbury, Ont. 
Rew Phytol. (REPHAV) , 72(21, 329-02; 1973 
RSTALS; IORS;,UPTAKB; UCHERS; EXCHANGE 
PROCESSES; 10R EXCHANGE; COMPIBXES; IRON; 
COPPER; NICKEL; ZIRC; LEAD 
Heavy metal ions vece absorbed by lichens to 
different degrees in laboratory experiments. The 
relative capacities for arcake fcas solutions 
containing a single aetal ion vere Pe, Cu is 
greater than Ni is greater than Pb is greater Co 
is greater than Zn. Competitive uptake studies 
revealed the selectivity sequence Pe is greater 
than Pb is greater than cu is greater than Ri, Zn 
is greater than Co. The sequences ace in accord 
vith a cation uptake aechanlsn involving exchange 
nodi tied by metal-complex formation. 
Correlations betveen laboratory studies and the 
aetal content of lichens growing in the vicinity 
of a saelter are discussed. 
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Radionuclide Transport in an Aquatic nodel Systea 
Purushothaman, K. 
Part of flemphlll, Delbert D. (Ed.), Trace 
Substances in Environnental Health. IT. 
coluabia, NO. - University of tlissonri, 
(170-185) ; J971 
TRANSPORT: AOUATIC ECOSYSTEMS; BODEL ECOSTSTEHs 
CESIUM 137: CLAYS: CONTAMINATION; HCCKOP; PONEB 
REACTORS: RADIOACTIVE RASTES: MIGRATION; 
RADIONUCLIDES; RIVERS; STRORTIOB 85: WASTE 
DISPOSAL: RATER; CESIOH; STRORTIOH 
The radioactive wastes at vary lov concentrations 
as released by the nuclear power facilities into 
an aquatic systea pose coaplex probleas such as 
the transport of the radionuclides for further 
dilution dovnstreas, staple and coaplex cheaical 
chanqes of the radionuclide, and the 
concentration and subsequent release of the 
radioactive aaterials In the aqaatlc biota and 
sediments depending upon the nature and condition 
of the environment. The paper deals vith the 
study conducted to evaluate the effects of 
selected clay suspensions on the transport of 
Sr-85 and Cs-137 in a aodel river. An 
lnstraaented fluae vas used to slaulate a 
slow-aovlng, turbid stress vhich did not recieve 
any extraneous biodeqrabable organic pollutant. 
Modified lonqitudlnal dispersion relationships 
vere used to describe the transport of 
radionuclides in tho turbid strean. Data vere 
obtained froa instantaneous release of Sr-85 and 
rs-137 vith suspended Attapulqite and Kaolin It e 
clays. Results shoved that suspended clays in 
the aodel river systea produced a significant 
reduction In the transport of Cs-137. The 
transport of sr-85 is not affected to a 
considerable degree since aost of the Sr-85 
reaained in solution. 

» 1 i 
olankton populations and Soae Effects of Mine 
Drainaqo on Priaary Productivity of the Coeur 
O'Alene River, Delta and take.; Technical 
Coaplation Rept. 
Babe, P. w.; wlssaer, R.C.; Min tor, R.V.; Idaho 
Oniv., Moscow. Water Resources Research Inst. 
Contract DI-10-01-001-J212; Monitoring Agency 
TTept. Ro. OWRP-A-030-IDA (2) ; Proj. OWRR-A-030-IDA 
28p.; 1973, January 
ANIMALS; PLANTS; EOTROPRICATIOR; RIVERS; LAKES: 
PRODOCTIVITT; ZINC; COPPER: CADMIUM; TOXICITI; 
HETALS; TAILINGS; SILVPR; LEAD; PH; BIOASSAT; 
PHTTOPLANKTON! ZOOPLANKTON; TNDOSTRIAL WASTES; 
ALGAE; SUSPENDED SEDIMENTS; ACIDS; HIRES; 
EXCAVATIONS 
GEOGRAPHICAL DESCRIPTION: OS (HH), Idaho, Coeur 
D'Alene River 
variations in priaary production and 
physiochealcal aeasureaents in the Coeur D'Alene 
River and Lake in Idaho were exaained. These 
bodies of vater have received nine tailings and 
netalllc sulfide ainerals Cor the last 80 years. 
Metal concentrations Ho, Cd, Hg, Ca, Pb, cu, Zn, 
pe, Na and K: vater quality and phytoplankton 
conposition-density veto determined. Additional 
saapllnq included unpolluted portions of Coeur 
D'Alene Lake and the unaffected St. Joe elver, 
Nannoplankton from coeur D'Alene Lake vere 
exposed to knovn concentrations of Ctt |2») , 
Cd (2»| , Zn(2t) and dilations of Coeur D'Alene 

river vater under controlled light and 
teaperature. Inhibitory effects of separate and 
internctinq aetals on carbon-10 uptake by algae 
vere assesed «ith fact oral bioassays and response 
scrfactis. 

012 
Plant Uptake pf Soil and Atmospheric Lead in 
Southern California 
Rabinovitz, H.B.; Inst. Geophys., Oniv. 
California, Los Angeles, Calif. 
Chewosohere (CBSHAP) 1 (0) , 175-80; 1972 
UPTAKE", LEAD: ATMOSPHERE: PLAHTS; OATS; LETTUCE; 
SOILS 
It vas found froa growing lettuce and oats in 
soils vlth stable isotope tracer, that the 
concentration of lead in the diffuse roots vas 
about the saae as In the sail, while in the 
leaves, the concentration of lead froa the soil 
was only 0.5 to 3* as such. Ataospheric leafl in 
tho vater-vashed leaves vas 50 to 20 ppa in the 
aouotalna and 50 to 200 ppn near the freevay. 
Soae of this lead vas translocated dovnward in 
the plant; o to 10 ppa ataospherlc lead was found 
in the tap roots of lettuce qrown near the 
freevay. It: coanercial lettuce aore than 90V of 
the 3 to 25 ppn lead present vas froa the 
ataosphere. Wild oats vere found to be a useful 
Indicator of ataospherlc lead. A survey in 
southern California shovs autoaoblle exhaust lead 
transported 50 to 100 kiloaeters. 

013 ' 
Lead Metabolism in the Noraal Huxan: stable 
Isotope Studies 
Rabinovitz, M.B.; Wetherill, G.W.; Kopple, J.D. 
Science, 182, 725-727; 1973 
LEAD; METABOLISM; BOFLARS; ISOTOPES; DIBTv 
TRACSRS; LEAD 200; ATMOSPHERE; INHALATION; .< 
KIWETICS; BLOOD; SKELETON; SOFT TISSUES; MODELS 

Kinetic and netaboiic balance studies In a 
healthy aan fed a diet .normal in lead content and 
labeled with lead-204 indicated that 
approxiaately two thirds of his assimilated lead 
was dietary in origin; the remainder vas inhaled. 
Kinetic analysis shovs that the icotopic data 
can be interpreted by a three-compartment aodel: 
1. priaary blood (etythrocyte); 2. soft tlssce; 
3. skeleton, no hoieostatlc aechauisas for 
aalntainlnq lead Concentration in the blood were 
seen. 

a i o 
Distribution of Metallic Element Complexes 
Between an Anion Exchanqe Resin and 
Water—Methanol—Hydrochloric Rcld Mixturns 
Rastoix, H.; Commissariat a L'Enerqie Atoaique, 
Saclay Prance. Centre 0'Etudes Nuclealces 
Commissariat A L'Enerqie Atomique, saclay Prance. 
Centre D'Etudes Nuclealres, CBA-R—0050; s57J, 
Jane 
ANIONS; CADMIUM; CADMIUM COMPLEXES; CHLORIDE; 
ETHANOL: HYDROCHLORIC ACID: TON EXCHANGE; 
nBTHANOL; SEPARATION PROCESSES; 0BANIUH; ORANYL 
COMPOUNDS; WATER 
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015 
The Accumulation of Arsenic froa Arsenic Rich 
Natural Haters b7 Aquatic Plants 
Rear, P.P.; Appl. Blochen. Dir., Dep. Sci. Ind. 
Res., Palanrston North, Nev Zealand 
.1. Appl. Rcol. 9(2), 557-565; 1972 
BIOACSURULATIOH; PLANTS; AQUATIC PLANTS; 
TOIICTTT; ARSBNIC; HATER; NATURAL WATBRS 
GEOGRAPHICAL DESCRIPTION; Nev Zealand, valkato 
"lver 
Several aquatic plants vere found to accumulate 
As froa the Haikato River (New Zealand) to levels 
veil above those associated vith tonicity. The 
sneelas examined differed in the concentrations 
to vhich they accumulated (As) and the average 
values ranged fron 30-6^0 ag/kg ot the dry 
velght. Accuaulation vaa influenced by the aaount 
of As in the vater but not by the aaount in the 
river and lake bottoas. The withdrawal of As 
froa the river water by aquatic plants does not 
seea to varkedly affect the discharge of As into 
the sea. 

016 
The Acute Toxicity of Soae Heavy Metals Toward 
Benthic Organisas 
Pehwoldt, R.; Lasko, L.; Shaw, C.; HLrhswski, *.; 
Enviranaental science Prograa, Rarist college, 
Poughkeepsle, NT 
Bull. Environ. Contam. Tox. 10(5), 291-290; 1973 
TOIICITT; METALSj BEHTHOS; MERCURf; IONS: EGGS; 
ADULTS; WAr!R; RXVBRS 
TAXOROHTJ CHIROBOHOUS; GAHHARUS 
GEOGRAPHICAL DESCRIPTION; U.S. (RE), Hew York, 
Hudson River, Poagbkeepsle 
The acute toxicity of soae heavy aetals tovard 
benthlc organisas In the Poughkeepsia reach of 
the Haf,son River vas determined by use of 
standard Tim(20-96hr)» The mercnry ion is the 
most toxic ton studied and Is more toxic tovard 
the banthic organisas in this reach than tossed 
the fish studied in the same area. Vith the 
exception of CHISONOROUS and GAHMARUS, benthlc 
organlsis tend to be more able to withstand heavy 
metal inputs than fish. Also, the aqgn are l«ss 
susceptible to inputs than adults. 

017 
A Hierarchy of Models for the Behavior of Rercnry 
in the Ecosystem 
Relulger, P.; Prlssel, H.J.; Poelstra, P.; Beek, 
R. 
Part of welsh, c.R. (Edited by). International 
Atomic Energy Agency Proceediftga series. Nuclear 
Techniques in Environmental pollution. 
Syaposiam. 810p. Illas. Hapa. on1pub. Inc.; Rev 
York, U.T., U.S.A. 007-010; 1971 
CHROMATOGRAPHY; TRANSPORTS SOILS; RADIOACTIVITY; 
RBRCORT; RODELS; RCOSTSTERS; COHPUTEU SIMULATION 
For locating the koy questions in a particclar 
pollatijn problea, a quantitative inislght into 
the Interrelationship of its various processes la 
necessary. This insight amy fcs obtained by means 
of a aathematical model. The Involved end 
dynamic nature of pollution probletta doaiads 
models of a great, complexity. 

Computer-simulation languages developed recently 
(Continuous system Simulation Languages) may be a 
great help in setting ap and using such uodels. 
They have been employed by the authors to model 
chromatographic transport processes in soil in 
viev of radioactive pollutants and salinity 
problems. In the Netherlands an 
Interdisciplinary working group has been set up 
to study the behaviour-of aercury nnd its 
coapounds in the environaent. The possibilities 
of designing a hierarchy of aodels for the 
quantitative description of this problen is 
Illustrated and discussed. in such a hierarchy, 
each aodel may be developed and tested 
separately, but It ir essential that the oatput 
(results) of a lover model say be ased as Input 
for a higher mcdel. This point, and more general 
aspectt. of the simulation technique, are 
deaonstrated by the example of tva echelons of 
codels deallnq vith the bahaviour of aercary 
coapoands in soil. 

ais 
Transfer of Zinc-65 froa Sedlaftnts by Marine 
Polychaete Boras 
Roofro, B.C.; int. Lab. finr. Badioacti, int. At. 
Energy Agency, Ronaco 
Mar. Biol. (HBIOAJ), 21(0), 305-316) 1973 
POIYCHABSBS; WORMS; ZIHC AS; UPTAKE; 
RADIOISOTOPES; SALTWATER; RELEASE; SEMREHTS 

019 
The Persistence of Heavy Metals in Soils and 
Natural vegetation Pol loving Closure of a Saelter 
Roberts, T.H.; Goodman, T.G.; Department of 
Botany, University College of Svansea, South 
Hales, U.K. 
Presented at the Seventh Annual Conference on 
Trace Substances in Environmental Haalth» 
University of Hissourl-coluabla Colombia, HO 
65201; 1973, Jene 12-10 
PERSISTBKCE; ZINC; LEAD; SHELTERS; CADMIUM: 
COWTANIMATION; PLANTS; LEAVES: BIOACCUMOLATIOH; 
TRACK SUBSTANCES; METALS: SOILS; MOSSES; ROROPP; 
BIRD; EROSION 
TAXOROHT: fiPYNUH COPRESSIPORHB var. PILIP0RMB; 
PESTUCA RUBRA 
Permanent closure of a sine/lead saelter located 
la the Lover svansea Valley, south Hales in Ray 
1971, resulted in a marked decrease of sine, lead 

cafmUa coftt»«lratlon at loaves of PESTUCA 
R0BRA. In the absence of substantial aotal 
fallout In the winter of 1971/72, metal 
accaaalatlon in over-wintering leaves vas mach 
reduced compared with corresponding data for the 
winter of 1970/71. In contrast, quantities of 
aetals in the epiphytic moss, HTPHOfl 
CRPRESSIPONKB var. P I M P O R H B reflected the past 
history of metal fallout, as the amounts ia the 
living tissues decreased only slowly after 
closure ot the omalter. Tha exchangeable la vain 
of heavy natal* in soils of open habitats fell 
after closure of the seoltar an a result of 
runoff «ad wind erosion. Bxtrapr*lat ion of the 
soil data indicates a return to background levels 
within five years. To contrast, the rate of lass 
ot exchangeable heavy metals froa closed 
grassland coaaanitles is each slower which is in 
agreement with publish®* data. 
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Transport and Depletion of Radionuclides in the > 
Colur.bia River i 
Robertson, D.E.; sllker, w.B.; Langford, J.C.; 
Petersen, H.R.; Perkins, R.R. 
Part sf Radioactive Contamination of the Marine 
Environment, Proceedings of Symposium held bj the 
international Atoalc Energy Agency, Seattle, OA. 
jaly 10-10, 1972 (101-155), 786 p.} 1973 
RADIONUCLIDES; TRANSPORT; DEPLETION; RIVERS; 
SEDIMENTS; AQOATIC BIOTA; IB0N; IRON 55; ZINC; 
ZINC 65; ROROPIOH; FOROPIOB 152; EUROPIUM 150; 
COBALT; COBALT 60:HAKGARBS£; BAIIGABESE 50; 
SCANDI0M; SCANDIUM 06; ANTIMONY; ANTIKONT 125; 
CERIUM; CBRTOn 10«; CESIUM; CESIUM 137; 
PLOtONIOH; PL0T0HI0N 239; HAOIOACTIVE DECAY; 
SALTWATEP; SCOORIVG 
GEOGRAPHICAL DBSraiPTISB: O.S. (NW), Washington, 
Rsnfcrd, colanbla River ' 
The radionuclide transport and depletion 
processes in the coluabla River are being 
characterized following the closure of the last 
of the Hanford plutoniaa production reactors in 
January, 1971. Radionuclide concentrations ore 
periodically being neasured in river water, 
sediaents and biota between Hanford and 
nonneville Dan to determine the rates and 
mechanisms of the processes which govern the 
distribution and behaviour of the radionuclides 
in the Colombia River systea. All tbe 
short-lifed radionuclides in tbe river have nov 
decayed, but soae residual long-lived 
radionuclides have reaained, being associated 
vainly vith sedla^ntary deposits in the reservoir 
behind RcHary Daw, The nost abundant 
radioficulidea remaining in the river are Pe 55, 
Zn 65, En 155, Co, 60, Ba 152, fa 150, Rn 50, and 
5c 06. Also present in such lover concentrations 
are sb 125, Cs 137, Co 100, and Pa 239. These 
radionuclides are tightly bound to the sediments 
and enter the river aainly by resuspenslon, 
especially during the bigh river flov In the 
spring and early saaaer. The depth distributions 
of radionuclides in sedlaent cores collected at 
various locations in the reservoirs behind 
ficRary, The Dalles, and Bonneville daas are being 
veasured to nstiaate radionuclide inventories, 
sediment rosaspension and transport, and 
sediasntation rates in tbe river systea. Because 
present concentrations of radionuclides in the 
river water are lov, large voluae water saapling 
(np tD 1000 litres) is regulred and is belig done 
at the tour daa sites downstream Iron Ranford to 
deteralne radionuclide concentrations, 
physisochenlcal foras and transport is the river. 
Over 98* of the Coluabla River radionuclides of 
(tanfocd origin which enter the river froe bottoa 
sedlaants are in particulate forss. The main 
mechanise for rescuing radioactivity froa the 
river systea ottxn: than by radioactive decay, is 
by scouring of surface sediments during high 
river flov, and their subsequent transport into 
the pacific ocean. The dissolution of sedlaent 
attached coluabia River radionuclides upon their 
entry into the aarine environaent Is being 
studied by leaching Colunbia River sediaents vith 
soavater. Since the net sediment deposition rate 
in tha reservoir behind denary Daa has, in the 
past, been greater than tha scouring rate, it 
appears that oventaallr the major radioactive 
soilvent deposits in the RcSary reservoir vlll 
hecoas covered by cew, accontavinated silt 
deposits. 

0 2 1 
Lead Output in Streaaflow froa a Watershed, 
Ecosystem 
Rolfe, G.; Edgington, J.; Dep. For., Oniv. 
Illinois, Orbana, IL 
Water Resour. Ball. (WARBAQ) "(2), 372-5; 1971 
LEAD; WATERSHEDS; AQOATIC ECOSYSTEMS; STREAMS; 
TRARSPORT; MODELS; MATHEMATICAL SOLUTIONS; 
TETPAETRYL LEAD;' AOTOMOBILE EMISSIONS; SEDIMENTS 
Investigations of the novesents and effects of 
lead in an 86 sguare alle waters lied ecosjstea are 
currently in progress by an Interdisciplinnry 
tean of scientists at the University of Illinois 
at Cbampalgn-Urbann. The objectives of this 
study are to understand and aatheaatlcally aodel 
the movements and effects of lead in an 
ecosysten. The priaary lead input into the systea 
(2,300Kg/30 d) is tetraethyl lead froa automobile 
exhaust. The aaln output channel for lead in the 
systea is streaiflow. Including sediaent 
associated lead. Analyses of samples fron four 
streaa gaging stations over a six aontha periods 
shoved that lead output in urban vs. rural areas: 
1. varies considerably in the dissolved / 
sediaent ratio froa 29:1 to 2:1, rural, 5:1 to 
2:1; and 2. output is equal to about 70% input, 
rural 2-3* Input. Both of these differences can 
ba attributed to the relatively iapervlous urban 
surface area. 

0 2 2 
Lead OptoVe by Elected Tree Seedlings 
Rolfe, G.L.; Dep. Forest., Oniv. Illinois, 
Orbana, 111. 
J. Enviroc. Qual., 2(1), 153-157; 1973 
TREES; LEAD: ABSORPTION; SOILS; PKOSPHORCS; 
OPTAKE; H8AVY METALS 
nost of the nuaerons investigations concerning 
lead in the envlronaent havo dealt vitb the lead 
concentrations In various environaental 
coaponents. These investigations have failed to 
describe the movement of lead in the environaent 
and factors influencing this aovenent. Several 
sources including soil, vater, and air give rise 
to leal in plants. Soil as a source of lead is 
the concern of this study. The experlaent was a 
coapletely randoa design In a factorial 
arrangement vith eight tree species, five soil 
lead levels (D to 600 ppa), three soil types, and 
tvo phosphate levels (0 to 336 kg/ha) replicated 
three tiaes. Results indicate statistically . 
significant levels of lead In the leaves, stems, 
and toots q£ all eight tree species vlth all 
treataent combinations except the control. 
Optake vas significantly affected by soil lead 
concentration vith higher uptakes associated 
with higher soli lead levels. Lead uptake by 
plants vas reduced by approximately half when 
high levels of soil P was present. Other soil 
factors had no significant effects on lead uptake 
in the study. 



K2.1 
225 

<12 3 
Modeling Lead Pollution In a watershed—Ecosystem 
Rolfe, G.L.; Choker, A.; Nelln, J.; Evlng, B.B. 
Journal of Environmental Systems, 2(9), 339-399; 1972» December 
LEAD; TRANSPORT; ACCUMULATION; WATERSHEDS; 
AQUATIC ECOSYSTEMS; CROPS; PASTURES; FORESTS; 
CTTIES; AUTOMOBILE EMISSIONS; AIR; WATER; SOILS; 
PLANTS; ANIMALS; SEASONAL VARIATIONS; SPATIAL 
LOCATION: TERRESTRIAL ECOSTSTFMS; HODEL ECOSYSTEM 
An interdisciplinary stady is in progress at the 
University of Illinois at Urbana-chaapaign unfter 
a qrant fro* the National Science Foundation RARN 
Prograa- Oblectlves of the study include 
understanding and aodellng the aoveaennts and 
effects of heavy aetals (initially lead) in the 
environaent. A aodel has been constructed which 
simulates the aoveaents and predicts the 
accuaulation points of lead in a 76-square aile 
watershed-ecosystea In Chaapalgn County, 
Illinois. Thp nodel Includes components of both 
aguatic and terrestrial ecosysteas and represents 
the ecosystea by a network of nodes and branches 
where the nodes represent the coaponents of the 
ecosystea In a general sense and the branches 
indicate possible transport aechanlsns between 
nodes. Results of a two year simulation using a 
network of 36 nodes and 121 branches is presented 
The aodel provides a aethod for the study of 
pollutant, transport and accoaulatlon In 
ecosysteEB. 

U21 
Cheaistry of Phenylaercnry coapounds in the 
Aguatic Environaent 
Rolfe, B.L.; Zepp, R.G.; Cordon, J.A.; Baughaan, G.L. 
Cheaosphere No. 6, 271-278; 1972 
PHENYIHERCUPY: KINETICS; CLEAVAGE; 
DIPHEBTLHERCDRT; DEHERCORATION; WATER; 
PHEMYLNBBCORIC SALTS; PH; TEMPERATURE; AQUATIC 
ENVIRONMENTS; MERCURY 
the kinetics of acid cleavage of dlphenylaercury 
and phenylaercuric salts, mercuric-salt cleavage 
of diphenvlnercury, and deaercuration of 
phenylaercuric salts have been examined In vater. 
Acidolysis of diphenylaercury in aqueous 
solution at 25 degrees C has a half-life of eight 
days at pH ft, tbe lowest pH commonly found In 
natural vaters. Cleavage of phenylmercurlc salts 
by acid is at least two orders of aagnitude 
slover. Reactions of dlphenylaercury with 
aercurlc salts ave strongly pR-dependent and aay 
be iaportant In acid natural vaters. 
Oeaercuration of phenylaercuric salts is 
extremely slow even at 120 degrees C and is 
unimportant, in the envlronaental mercury cycle. 

225 
Radioactivity in Juvenile Columbia River Salnon. 
Model to Distinguish Differences in Movement and 
Feeding Habits 
Romberg, G.P.; Renfro, W.C.; Dep. Oceanogr., 
Oregon State Univ., Corvallis, Oregon 
Trans. Amer. *ish. Soc. (TAFSAI), 102(2), 317-22; 
1973 
SALMON; RIVERS; FALLOUT; RADIOACTIVITY; 
PHOSPHORUS 32; ZINC 65; FISH; PHOSPHORUS; ZINC; 
MODELS; FRESHWATER 
GEOGRAPHICAL DESCRIPTION: U.S. (HW), Washington, 
Columbia River 
The P-32 specific activities and Zn-65 
concentrations vere aeasured in juvenilu salaon 
collected froa the Columbia River during winter 
and sprlnq of 1969. An environmental uptake 
stady involving marked juvenile chinook salmon 
indicated that P-32 specific activity values 
reach a maximum sooner than values for Zn-65 
concentration. The uptake study also suggested a 
short lag period before hatchery fish released to 
the Coluabia River beqan rapid uptake of P-32 and 
Zn-65. A graphical model based on P-32 specific 
activities and Zn-65 concentrations vas 
constructed vhich allows fish to be clnnsified 
and differentiated vith regard to theic past 
feeding of movement behavior. Use of the model 
indicated that some hatchery fish released to 
the river cither had feeding behavior unlike 
other hatchery fish or were not in the roluabia 
River the entire tiae froa release until 
collection. Application of the aodel to a saaple 
of 29 unaarkert juvenile salnon collected froa the 
Coluabia River revealed several different groups 
of fish. 

"26 
Focus on Narine Ecology 
Roaecil, M.G.; Mar. Biol. Lab., Cent. Blectr. 
Generating Board, Favlcy, England 
Chen. Brit. (CHMBAY) 9(3) 103-5; 1973 
CHLORINE: POWER PLANTS; EFFLUENTS; NUTRIENTS; 
METALS: SALTWATER; MARINE ECOLOGY: IRON; COPPER; 
ZINC: CLANS; MOLLUSCS; COCKLES 



93 
« 27 

«27 
netect-lon of Nolybdenum Enrichment in the 
Environment Through comparative study of stream 
Drainages, Central Colorado 
Runnells, D.D. 
paper presented at the 7th Annual conference on 
Traco Substances tn Environmental Health at 
Columbia, HIGHOUHS 1973, June 12-10 
ffOLYBDENOK; ENRICHHEHT; STREAMS; ERE SB WATER; 
PLANTS; SOILS 
GEOGRAPHICAL DESCRIPTIONS U . S . , C o l o r a d o 

A Ha-far molybdenum deposit is being mined at 
rllnax, co. Significant quantities of dissolved 
molybdenum are released into Ten-Nile Creek from 
the deposit, either naturally or through man's 
activities. Ten-Nile Creek drains into Dillon 
Reservoir. Water fron this reservoir is used for 
irrigation and at certain times of the year as 
drinking vater In Denver. The upper Blae River 
flown parallel to Ten-Hile Creek, but drains an 
area which is only poorly mineralized and Is not 
mined. By comparison of the content of 
molybdenum in the natural materials fro* these 
tvo drainages, it is clear that the 
concentrations found in a highly mineralized, 
disturbed area are much higher than those in • 
poorly mineralized, undisturbed area. A third 
study site in tho alpine environment In Colorado 
consists of a mineralized, undisturbed area at 
Ht. Aetna In the southern Savatch ,'«nge, saaples 
from Nt. Aetna demonstrate that the 
concentrations of molybdenum in water and plants 
in the alpine environment can be gnlte low, even 
vhen the soils contain high concentrations of the 
metal. 

128 Geochamistry of Nolybdenuw 
Runnells, n.D.; LeGendre, G.; Llndberg, P.; 
Brown, D.; Smith, E.; Rarthill, n.; Kotz, B. 
Part of Transport and the Biological Effects of 
Holybienam in the Environment, progress Report, 
January 1, 1973 (p. 33-63) 375 p.; 1973, January 1 
NOLYBDEHOR; HIRES; HOLYBDENOH HIRES; ORARIOH 
NINES; DRINKING WATER; INDHSTRIAL EFFL0ENT5: 
SOILS: PLANTS: INDICATOR PLANTS; WILLOW; TREES; 
GEOCHEMISTRY; FILTRATION; DISSOLVED SOLIDS; 
VARTICOIATPS: ABSORPTION; WELLS; GRODND WATER; 
SOLYBDENOSIS: SYMPTOMS; DIARRHEA; HAIR LOSS; 
AIFALFA: S7JDIHENTS: WASTE RATER; HOLYBDENOM 
REMOVAL: TOTAL: LEACHING; GLACIATION; UPTAKE; 
IRRIGATION; AVAILABILITY 
Molybdenum concentration was determined in the 
streams and soils of central Colorado near 
molybdenum mines, uranium mills, and control 
areas, values sufficient to cause nolybdenosls in 
cattle in certain areas vere found. Alfalfa upon 
which cattle graze takes up molybdenum deposited 
from Irrigation water. A considerable difference 
between available and total nolybdenun In soils 
was common, in some areas the aolybdennm say 
have been dispersed fron ore deposits by 
glaciation. In vater the molybdenum occurred 
almost entirely as dissolved solids. Holybdenum 
(up to 98 percent) vas removed from vater by 
adding ferric chloride in solution (up to 101). 

029 
Response of Fresh-Wator Protozoan Artificial 
communities to Netals, when an Artificial 
Fresh-Water Protozoan Community was subjected to 
diffent Concentrations of Zinc, Copper, Chroaiua, 
Phenol, Lead 
Ruthwen, J.A.: Calms, J.J., Jr.; Biol. Dep., 
Virginia Polytech. Inst., Blacksburg, VA 
J. Protozoal, (JPROAR) , 20(1), 127- 35; 1973 
HANGARESE; COBALT; NITRIC ACID; PROTOZOA; 
ALORINBH; ACETIC ACID; COPPER; ZINC; PHENOL; 
LEAD; FRESHWATER; HAHGANESE; COBALT; NITRIC ACID; 
ACETIC ACID; ALOHIHOB; TIN; HYDROCHLORIC ACID 
TAIORONY: PERANEHA TRICH0PH0R0RC; ENGLBNA GRACILIS 
For 3 hr in a test systea through which pond 
water flowed continuously, the percent survival 
of colonizing species fluctuated with the 
concentration of each toxicant. Protozoa 
appeared more resistant to PHOH, K2Cr207 and Cu 
than daphnla; however, soae protozoa were more 
sensitive than daphnla to Zn, Ml03, and HC1. The 
median toleranco limit values for protozoa 
exposed to Cu and Zn for 20 hr vere: 1.6 and 7.0 
ag/1., respectively. Of the substances tested, 
Cu and in vere the most toxic; PBRANEHA 
TRICHOPHORUn and BOGLEHA GRACILIS vere generally 
the most resistant species. 

030 
A Revaluation of the Harine Geochemistry of 
Omnium 
Sackett, R.H.; No, T.; Spalding, R.F.; Inner, H.E. 
Part of Radioactive contamination of the Harine 
Environment proceedings of Symposium held by the 
International Atomic Energy Aqency, Seattle, WA, 
July 10-10, 1972 (757-7691 786p.; 1973 
SALTWATBR; GEOCHEHISTHY; ORANIOM; SEDIHENTS; 
SINKS; CARBONATES; H0HARS; PHOSPHATE; 
FERTILIZERS; SOILS; SILICE00S OOZES 

Approximately 10 exponent 15 ug/yr of dissolved 
uranium r-e being removed from the ocean by each 
of the generally accepted significant sink3 for 
uranium-carbonate deposits and deep anoxic basin 
sediments. Hovever, these sinks account for only 
101 of the estimated present-day input of 
uraniuu. Possible explanations for this 
discrepancy are: (1) contemporary input values 
are too high owing to a significant contribution 
from man's effects, such as uranium input via 
phosphate fertilizers or world-vide cultivation 
leading to pteaatute leaching of uranium from 
soils, or (2) there are other Important uranium 
sinks such as the abandast siliceous oozes or 
continental shelf anoxic sedlnents. 



90 
0 3 1 

031 
Behavior of Trace Eleaents In Seavater end Marine 
Orqanlsas 
Salki, H. 
Proc. jap. Conf. Radiolsotop. Mo. 10, 29B-301; 
1972, April 
ALGAE; AQUATIC ECOSYSTEMS; CERIUM 100; CESIUM 
137; FALLOUT; PISH; HICROAHA LYSIS; HIOBIUH 95; 
QUANTITATIVE CHEMICAL ANALYSIS; RADIONUCLIDES; 
KINETICS; RADIONUCLIDE MIGRATION; RUTHENIUH 106; 
SEDIHBHTS; STRONTTOH 90; TRACE BLEHBHTS; TRACERS; 
7IRC0HTUH 95; RADIOECOLOGY; SALTHATER 

032 
Transport of Radionuclides in Lake and River 
systems Plovlnq Through Areas Characterized by 
Precaabrinn Bedrock and Peat-Bogs 
Salo, A.; Voipio, A. 
Part af Radioactive Contaaination of the Marine 
Envlronaent, Proceedings of Syaposiua held by the 
International Atonic Energy Agency, Seattle, HA, 
July 10-10, 1972 (195-217) 786 p.; 1973 
TRANSPORT; RADIONUCLIDES: LAKES; RIVERS; BEDROCK; 
BEAT BOGS; CONDUCTIVITY; PH; TURBIDITY; 
BICARBONATE: STRONTIUM;. STROHTIUM 90; CESIUM; 
CESIUM 137; PHOSPHORUS; NITRATES; AMMONIUM; 
NITROGEN: SILICATES; SULFATES; CHLORIDE: IROH; 
ALDMIHUH: MANGANESE; COPPER; ZINC; SODIUM; 
POTASSIUM; MAGNESIUM; CALCIUM; LAKES; RIVERS; 
SOILS; IONS; BLBCTROLITBS 
GEOGRAPHICAL DESCRIPTION; Baltic Bay, Bonthnian 
Ba V 
Strontiua-90 and caesiua-137 vere deterained 
together vith the discharge aeter cubed/s and the 
follovina stable cheaical components: 
conductivity, pH, colour, turbidity, HCOS, POO-P, 
total-P, N03-N, HH3-N, total-N, S103-S1. SOO-S, 
chloride, iron, aluainiae, manganese, copper, 
zinc, sodiua, potassiua, aagnesiua and calcine in 
tvo lake and river systeas discharging into the 
Bothnlan Bay (Baltic Sea) in 1965-70. The vater 
saaples vere taken aonthly at one saapllng 
station in the saaller (1330 ka2) and at five 
stations in the larger (10315 ka2) lake and river 
systea. Deposition vas collected at three 
stations. The ratio vas calculated of the 
deposited aaounts to the aaounts that are 
transported concerning the above mentioned 
radionuclides and sone stable coaporents In both 
the catchment areas and the sub-regions of the 
lake and river systeas. A factor analysis vas 
used in an ntteapt to find the aain factors 
affecting the behaviour of the different cheaical 
components, especially that of the radionuclides 
strontina-90 and caoslaa-137. when interpreting 
the results of the factor analysis, the cheaical 
factors, the guality of the ground, hydrologlcal 
features and other possible environaental factors 
vere taken into consideration. The regional 
differences are discussed. Special attention vas 
paid to the annual changes In the factors 
affecting the behaviour of strontiun-90 and 
caesiaa-137. The aost obvious factors 
deteraining the systems are: (1) That deteralning 
t.he behaviour of the aain electrolytes (Hg2+, 
Na», (ft, Ca2t, S103-S1, HC03, C1-). All these 
coaponents have good correlations to the 
discharge (contact tiae vlth the ground?) ; (ii) 

The factor coamon to those variables which shov 
annual variations in their deposition in the 
catchaent areas, e.g. strontlua-90; and (ill) A 
group of factors reflecting the guality of the 
soil, eventually characterized by the organic 
(younger) and inorganic (older) constituents of 
the soil. 

033 
Sorption of Copper on Lake Monona Sediaents. 
Effect of NTA (Hitrllotrlacetlc Acid) on Copper 
Release Proa Sediaents 
Sanchez, I.; Lee, G.F.; Hater Chea. Prograa, 
Dniv. Hlsconsin, Madison, His. 
Hater Res. (HATRAG), 7(0), 587-93; 1973 
COPPER; SORPTION; SEDIHEHT; NITRILOTRIACETIC 
ACID; NTA; LAKES: SULFIDES; ORGANIC COMPOOHDS 
The results of this investigation on the factors 
controlling the binding capacity of copper by 
Lake Monona sediaents have shown that this 
capacity is primarily related to the alkalinity 
(Ca, ng carbonates present in the sediaents) . 
Apparently organlcs and sulfides play a alnor 
role in binding copper to sediaents: in the case 
of sulfides, most probably for reasons of low 
content rather than for reasons of solubility of 
cuprlc sulfides. Over very dilate copper 
solutions, sulfide in the sediment should control 
the binding aechanisa. The sediaents 
investigated show a relatively large binding 
capacity aaounting to approzlaately 26 ag of 
copper being fired per graa of dry sediaents. 
The addition of large aaounts of NTA to Lake 
Monona sedlaents resulted in an increase in the 
aaounts of iron and aanganese leached froa the 
sediaents. However, the copper released froa the 
sediaents decreased vith increasing NTA. 
Extrapolation of the results obtained froa Lake 
Monona sedlaents to other lakes should be done 
vlth caution. Lake Monona is a highly calcareous 
lake vlth large aaounts of caldua carbonate 
present in the sedlaents. Studies would have to 
be conducted on non-calcareous lakes to deteraine 
whether or not siallar behavior would be found 
with respect to the binding of copper to the 
sediments and the effects of NTA on copper 
release. 

030 
Uptake of Seleniua by Aquatic organisas 
Sandhola, H.; oksanen, H.E.: Pesonen, L.; Dep. 
Med., Coll. Vet. Med., Helsinki., Finland 
Hanoi. Oceanogr. (LI0CAH), 18(2), 096-9; 1973 
SELENIUM; UPTAKE; PLANKTON; FISH; ALGAE; DAPHNIA; 
BIOCOHCENTRATION 
TAXONOMY: SCENEDESHUS DIH0RPHDS; DAPHNIA PULEX 
The Se content of aquatic organisas was lowest in 
agnatic plants, varying fro', 0.02 to 0.10 ppa 
(dry wt) . Plankton samples contained froa 1.1 to 
2.0 ppa, fishes cultured ia ponds 0."> to 0.9 ppa, 
and fishes froa natural envlronaents 1.0 to 2.9 
ppa. The phytoplanktec, SCENBDESH1S DIMORPHUS, 
actively concentrated Se-73-selenoaethionine, but 
neither actively nor passively concentrated 
inorganic selenlte. The zooplankton, consisting 
mostly of DAPHNIA PULEX, absorbed Se-75 from 
selenlte. Tn aguarluas fish concentrated only a 
small amount of organic or inorganic Se directly 
froa vater, but did concentrate Se fron food. 
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035 
Adverse Effects of Cadalua on Brook Trout Testis 
nnd on in Vitro Testicular Androgen Synthesis 
Sanqalnn, G.a.; Ohnllora, H.J.; fisheries Bes. Board Canada, Halifax tab, Halifax, Nova Scotia, Canada 
Biol Reprod 9(1), 39*1-03; 1973 
TROUT; CADHIOH; TESTIS; AHDR033H; BIOSYNTHESIS; 
Tonicm: RORHORES; FRESHWATER 

436 
Agnation of Transition Hetal Acetates In Acetic 
Acid ' 
Savada, It.; Tanaka, H.; Fac. Sci., Nagoya Oniv., 
Nagoya, Japan 
J. Inorg. Hue!. «*hea. (JIRCAO), 35(7), 2455-64; 
1973 
TRANSITION; HFTAL ACETATES: AQOATION; HANGANESE; 
HYDRATION; COBALT; KICK EL; 7.TNC; COPPER; 
CR IS OS CO PI 

Solubilities of nanganese(II), cobalt'II), 
nickel(II), and zinc(II) acetates in acetic acid 
vere aeasured at 25 c to investigate the agnation 
of these aetal acetates. The eguilibriua of 
copper (II) acetate is substituted by a vater 
•olecnlo in acetic add: Cu2(OAc) O(HOAc) 2*H20-
Cu2(OAc)4(H?0) (HOAC)*HOAc. The constant for this 
eguillbrlun vas estlaatod to be 0.6 plus or nlnus 
0.3. 

4 3 7 
HntiraJ 210Pb and 210Po in a narlne Envlronaent 
schell, w.R.; Jokela, T.; Eagle, R. 
Part of Radioactive Contaaination of the narlne 
Environaent, Proceedings ot symposius held by the 
International Atoalc Energy Agency, Seattle, HA, 
July 10-10, 1972 (701-722) 786 p.; 1973 
LEAD; LEAD 210; JOLORIUH; POLORIOR 210; 
SEDTHERTS; SALTWATER; PALV.OOT; EROSION; 
CRUSTACEA; SABLEPISH; HARINE ORGANISES; TRACERS 
TAY0N0HY: ANOPLOPOHA FIRBRIA 
A regional sanpllng prograa has been initiated to 
deteralne the existing levels of Pb 210 and Po 
210 in sediaent, organlsss and vater froa 
different uepths in a salt-vater sound and a 
fresh-vater lake. The collections have been Bade 
vith plankton nets, aldvater travls, sedlaent 
corers, and a large voluae vater saapler 
consisting of 0.3 alcron Hllliporc filters and 
A1203 sorption brds (200 to 2000 litres). The 
efficiency of collecting lead trov fresh and salt 
vator by the A1203 beds has been deteralned. The 
saaple analysis vas aade using Po 208 tracer for 
yield deteralnation and lov background alpha 
spectroscopy vhlch separates the energies of Po 
208 froa Po 210; the lngrovth and decay ot Po 210 
vere used to deteralne pb 210. Coapater pragmas 
have been coapleted for data analysis, sorting, 
and retrieval. One Interpretation of the early 
results of saaple analysis fron the fresh-vater 
and salt-vater environaentn is that the processes 
of erosion and leaching can contribute 
significantly to the concentration of Pb 210 and 
po 210 in the agnatic environaent. Regional 
differences are found vhich depend on the 
geological strata. Both the erosion process and 
the ataospheric fallout process nust be 
considered as sources of these radionuclides in 
the aguatic environaent. An unusually large 
concentration of Po 210 has been found in the 
liver of a sablefish, ANOPLOPOHA PXHBRIA; the 
zooplankton In thft.saae region also had a high Po 
210 concentration. The nektonlc crustacea have 
the highest Po 210/Pb 210 ratio of the organisas 
collected at about 100. A prograa has been 
initiated for aeasuring naturally occurring 
radionuclide in the agnatic environment of the 
Paget sonnd basin, studies of the pathvay ot po 
210 and Pb 210 through the food chain Illustrate 
the distribution of these radionuclides. The 
source of Pb 210 and Po 210 is froa 
precipitation, erosion, and leaching; the 
distribution and concentration are shovn in the 
analysis of the biota. It is apparent that the 
Po 210 Is not supported during grovth of 
organisas sinco the ratio of Po 21.VP0 210 is 
greater than unity. The crustacet are found to 
have the largest ratio of Po 210/Pb 210, about 
100. The high po 210 concentration vas observed 
in larger fishes vhose food Is these crustaceans. 
Part of this Po 210 could be asslailated directly 
froa the vater. Specific activity value for 
Pb210/aicrograa Pb, belov those vhich are 
noraally present, aay be an Indication of 
pollution in certain regions. The study is still 
in the early stages of developnent. A aore 
coaplete data evaluation aust avalt the results 
of saaples collected and analyzed over a longer 
tiae period. 
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436 * 
Pa 11 out (in 5a Accumulated by Bay Scallops 
ARGOPECTEH TRRADIARS (Lamarck) Hear Beaufort, 
north Carolina 
s c h e l s k e , C . I , . 

Part af Radioactive Contamination of the Marine 
Environaent, proceedings of Symposium held by the 
International Atomic Energy Agency,, Seattle, WA, 
July 10-14, 1972 (331-345) 786 p.; 1973 
MANGANESE: MANGANESE 54; BIO ACCUMULATION; 
SCALLOPS; RADIOACTIVITY; MOLLUSCS; ESTDARIES; 
GILLS; naSCLP.S; MANTLE; GORAD; VISCERA; SEAFOOD; 
HtlHAH HEALTH 
TAXONOMY: ARGDPECTBN IRRADIARS 
GEOGRAPHICAL DESCRIPTION: O.S. (SE), Borth 
Carolina, Lanark 
Bay scallops vere collected in estuarine vaters 
near Beaufort, Rorth Carolina, during the period 
of January 1963 to June 1966 and analysed for 
gamma radioactivity originating fron fallout. 
Host of the ganaa radioactivity vas nn 54, vith 
scallops containing 30 tiaes sore nn 54 than 
other lasellibranch molluscs collected at the 
seme time. Concentrations of Hn 54 vere largest 
in December 1963 and oetober 1964 and declined 
after October 1964, vith a half-life of 
approximately 240 d. concentrations of nn 54 in 
the 75 samples collected vere a function of 
collection sites in the estuary, size olT the 
scallops, and tissue type. Anonntn of Hn 54 vere 
determined in seven different tissues. Kidneys 
contained the greatest concentrations, about 100 
tines more than adductor muscle, gills, aantle, 
gonad, visceral mass, and liquid. Raximnit 
concentrations in kidneys vere 100 pCi/g vet 
veight. Kidneys are a saall fraction of the 
total veight, so concentrations in the coabined 
soft parts are about a factor of 100 lover than 
the kidney, stable eleaent content of scallop 
tissues vas deterained also, and kidneys aqain 
contained at least 100 tiaes aore stable 
aanganese than any of the other tissues. 
Variations in specific activities (pCi Rn 
co/aicrog Rn) aaong the different tissues vere 
greater than could be explained by physical decay 
and possible turnover rates in the organisa. 
Hechanisas of Rn 54 and stable aanqanese 
accumulation are postulated froa data on specific 
activity of different tissues, mode of scallop 
feeding, and results of laboratory experiments in 
vhich scallops vere fed phytoplankton laholled 
vith Hn 54. These data are iaportant because 
kidneys of bay scallops concentrate Hti 54 aore 
than any other bioloqical systea knovn. Public 
health implications are minimized because only 
the adductor muscle is sold as seafood. 
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Ecological implications of Fallout Badioactivity 
Accumulated bv Estuarlne Fishes and nollusks 
Schelske, C.L.; Great Lakes Research Div. 
Michigan Oniv., Ann Arbor, HI; Center for 
Fstuacine and Menhaden Research, Rational Marine 
Fisheries Service, Beaufort, NC 
Contribution Mo. 000, Great Lakes Research 
Division, Oniverslty of Michigan, Ann Arbor, HI. 
Atonic Energy Commission (C0O-2003-9) 
CERI0M 144; CESI0H 137; EST0ARIES; FALL00T; FISH; 
MARGARESE 54; MOLLUSCS; MOMITORIRG; RADIOECOLOGY; 
BOTHER IBM 106; TIME DEPENDENCE: "'IRC 65; CERIUM: 
CESIC3: MARGARESE; EI1C; RAOIOIS v?0PES; CLAMS; 
OYSTERS; M0SSELS; SCALLOPS 
TAXONOMY: HERCENARIA HERCERARIA; HODIOLOS 

DEHISS0S; CRASSOSTRBA VIRGIHICA; ARGOPECTBH 
IBRADIAHS 
Fallout radioactivity accumulated by estuarlne 
orqanisas near Beaufort, North Carolina, vas 
measured from October 1963 to October 1966. 
Sixteen species of fish vere analyzed for fallout 
radioactivity. These fish vere separated into 
four groups based on the predominant 
radioisotopes accumulated in the environment. 
One group contained coalua-137, another group 
manganese-54, another group cesium-137 and 
manganese-54, and a fourth group contained 
little or no measurable quantity of either 
radioisotope. Noktonic feeders comprised the 
group that contained cesium-137 and benthic 
feeders contained aanganese-54. The results of 
these aeasurements suggest that the radioactivity 
accumulated by uollusks and fish reflects 
different ecological niches. Seven radionuclides 
vere identified in the soft parts of hard claas, 
nBRCBHARIA HERCENARIA; marsh mussels, HODIOLOS 
DBHISS0S; American oyster, CRASSOSTRBA VIRGINICA; 
and hay scallops, ARGOPKCTBN IRRADIANS. Clams, 
mussels and oysters accumulated relatively large 
amounts of Ce-144 and Ru-106. The radioisotope 
present in greatest concentrations in oysters 
vas zinc-65 and in bay scallops vas aanganese-54. 
Laboratory experiaents on the accumulation of 
zinc-65 and mangnnese-54 confirmed these results. 
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Relation o2 Trace Metals to Huaan Health 
Schroeder, H.A.; narrow, D.K. 
Envlronaental Affairs, 2(1), 222-236; 1972, Spring 
TRACE ELEMENTS; HOMANS; HEALTH; INDUSTRY; 
ANIMALS; SALTWATER; LEAD; CADHIOM', TOXICITY; 
NICKEL; HYPERTENSION: EMPHYSEMA; CARCINOGENESIS; 
ANTIMONY; BERYLLIUM; BEBYLLOSIS; MERCURY; 
HP.THYLHERCURT 
The effects of various trace eleaents on huaan 
health have been revieved in the light of annual 
industrial consumptions, natural abundances (on 
the earth's crust, in sea vater, and in the 
contents of Reference Han) and changes in 
experiaental animals fed low doses for life. 
Fourteen netnls and tvo non-metals are essential 
for life or health of mammals. All but vt/o are 
mined in large amounts, are abundant on the 
earth's crust, and are found in huuan tissues in 
sizeable quantities. Most of these metals are 
non-toxic to mammals in ordinary concentrations. 
Five metals occur in lov abundances, ate consuned 
industrially in sizeable amounts, occur in the 
body of man, and are toxic of themselves, of 
these, lead and cadmium are prevalent In man. 
Nine metals have lov orders of toxicity and occur 
at lov crustal abundances. Eight have little or 
no toxicity, of vhich six are abundant. Metals 
in the environnent of potential hazard to Ban are 
lead, by far the largest pollutant, cadmium, 
which may influence hypertension and emphysema, 
nickel as the carbonyl which is carcinogenic, 
antimony which is toxic, beryllium vhich can 
cause beryllosis, and aethyl aercury which is 
highly toxic. At present levels of exposure, 
lead, caduium, and possibly nickel are 
potentially hazardous to health. Only under 
special circunstances and in special COBpounds 
are a few other eleaents hazardous. 
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001 
Trace Metals In Carbonate and Organic Rich 
Sedlaents 
Segar, D.A.; Pellenbarg, R.E.; Rosenstlel SJh. 
Mar. Ataos. sci., (fniv. Hiaai, Miaul, Fl 
Mar. Pollut. Bull. (HPNBAZ), 0(9), 138-102; 1973 
TP ACE METALS; WATER; SEDIf UTS; ORGANIC C0HP00MDS; CARBONATES 
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Mercnry in seals Proa Eastern Canada 
Sergeant, D.E.; Arnstrong, P.A.; freshwater 
Inst., pish. Res. Board Canada, Winnipeg, Manitoba 
J. Fish. Res. Board Can. (JFRBAK), 30(6), 803-6; 
1973 
SEALS; MERC0RY; DIET; SALTWATER; FOOD CHAINS 
TAXOWMf! HALICHOBROS GRYPOS; PHOCA WITOLINA; 
PHAGOPHILOS CROENLASDienS; CYSTOPHORA CRTSTATA 
Mercury concentrations in seals of 0 species froa 
eastern Canada vere greatest in the liver (less 
than 3 87 ppb, usually 1-100 ppa) , and lovest in 
blobher (0.1 ppn), vith auscle levels of less 
than 0.16-2. 3S pptn. The liver Hg/aascle-Hg 
ratios for the adults vere greater than those for 
2 freshwater fish species and 3 species of 
doaestic aninals exposed to Hg in their diet. Hg 
in the seals increased with age and varied vith 
the position In the aarine food web of the 
organlsas they ate, and vere higher for the grey 
(HALICHOBROS GRTPOS), Harbon (PHOCA VITBLINA), 
and Rood (CTSTOPHOBA CRISTATA) seals vhlch ate 
large pelagic and benthic fish and cephalopods, 
than for Harp seals (PAGOPHILOS GROENLANDICOS) 
which ate saall pelagic fish and crustaceans. 

003 
Transport of Lead in the Environaent 
Servant, J.; Lab. Phyc. Aerosole Echanges Ataos., 
nniv. Paul Sabatler, Toulouse, Pr. 
Part of Proceedings of International Syaposlua on 
Bnvlronaental Health Aspects of Lead, Aasterdaa, 
Netherlands, October 2-6, 1972. Organized 
lolntly by Coanlssion of the European 
Coaounities, nirectorate General Social 
Affairs-Health protection Directorate and 
Environaental Protection Agency, BOB 5000 d-e-f. 
Luxemburg: Coaaission of the European 
Coaaunities, Directorate General for 
Disseaination of Knowledge, Centre for 
Inforaation and Docuaentatlon (26YVAJ) , 155-60; 
1973 
LEAD; TRANSPORT; RAINWATER; LAKES; WATER; SOILS 
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Decline of zn 65 In Harine Hussels Polliving the 
Shutdown of Hanford Reactors 
Seyaour, A.H.; Nelson, V.A. 
Part of Radioactive Contaainotlon of the Marine 
Environaent, Proceedings of Syaposiua held by the 
International Atoaic Energy Agency, Seattle, WA, 
July 10-10, 1972, (277-285), 786 p.; 1973 
ZINC; ZINC 65; HARINF ORGANISMS; SALTWATER; 
PLOTOWIHH; POWER REACTORS; ECOLOGICAL HALF-LIFE; 
M0SSELS; RADIOHOCLIDES 

TAXOBOHY: HTTILOS EDOLIS; MTTILOS CALIFORNIOS 

GEOGRAPHICAL DESCRIPTION: O.S. (NW), Washington, 
Hanford, Coluabia River, Pacific Ocean 
The shutdown of the last of the eight original 
plutonlua production reactors at the Hanford 
Atoaic plant,in February 1971, eliainated the 
source of practically all the radionuclides in 
the Coluabia River and in the pluse of Coluabia 
River water in the Pacific Ocean. Zlnc-65, 
perhaps the aost biologically laportant of the 
Hanford-produced radionuclides In the Marine 
environaent, continues to be present in both the 
biota and the water fifteen nonths after 
shutdown. The aaounts of Zn 65 in aussels at the 
aonth of the coluabia River and along the 
Washington coast have been nonltored since 1961, 
and data froa these observations have been used 
as reference values to aeasarti '..he loss of Zn 65 
related to the shutdown of the reactors. The 
anount of Zn 65 in the soft tissues of HTTILOS 
EDOLIS froB the North Jetty at the south of the 
Coluabia River declined fcoa 00 pCi/g of dry 
tissue in February 1971, to 6 pCl/g, dry, in May 
1972. The effective half-life for Zn 65 was 
calculated to be 130 d and the loss of Zn 65 by 
processes other than physical decay, in terns of 
half-life, was calculated to be 277 d. The 
latter value is called ecological half-life 
rather than biological half-life, since there is 
soae uptake of recycled Zn 65 but at a rata less 
than tha rate of loss of Zn 65 b] oiological 
processes. At North Head, 5 kw north of tho 
Coluabia River, the aaount of Zn 65 and Zn in !!. 
CALIFORNIA NOS and the rate of decline vas leas 
than coaparable values for North Jetty aussels, 
although the specific activity values, aicro cl 
Zn 6r>/g Zn, for aussels froa both locations, 
collected on the saae day, vere slailar. The Zn 
65 effective half-life value for North Head 
Bussels vas 109 d. The aaount of Zn 65 in 
Bussels froa seven locations on the Washington 
Coast and in the strait of Juan de Fuca, to a 
distance of 300 ka froa the Coluabia River, 
declined in a regular Banner in respect both to 
distance fron the Colunbia River and to tiae 
after reactor shutdown. 

005 
Polonlaa-210 and Lead-210 io the Hydrosphere 
Shannon, L.V.; Cherry, R.D.; Dlv, Sea Fish., Sea 
Point, South Africa 
Proc. Syap. Hydrogeochea.istry Biogeochea 1, 
280-92; 1973 
POOD CHAINS; POLONIOM 210; HYDROSPHERE; LEAD; 
FISH; ISOTOPES; POLONIOM; BIOACCOMOLATION; 
SALTWATER; LEAD 210; PHYTOPLAMKTON; ZOOPLANKTON 

Deterainatlons gave average concentrations of Pb 
210 and Po 210, respectively. Sea water(29) 
0.033, 0.020 pCi/1: phytoplankton(0) 27, 
76pCi/kg; zooplankton(13) 31, 380 pCiAg; pelagic 
fish (6) 8, 1260 pCi/kg. The increase in po 210 
up the food chain is notable. Po 210 vas found to 
be preferentially concentrated in fish liver(up 
to 1278 pCi/kg). 
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Stabilities of Soae Heterocyclic ftnine Complexes. 
II 
Sharaa, R.C.; Bhattacharya, P.K.; Fac. Sci., 
Haharaia Sayajirao Oniv. Baroda, Baroda, India 
J. Indian Chen. Soc. (JICSAR), 50(3), 232-3; 1973 
NTCKEL; HETHYLPrRIDIRB; COBPLEX; AQ0E0DS 
SOLOMONS; STABILITY; COLLIDINE; LOTIDIEN; 
PYRIDINE 
In the present work the. reactions between Hi(II) 
and dl- and trl-aathyl pyridines (2:Q-lutldlne, 
2:6-lutldine and 2:0:6 -collidine) have been 
sutdled in nqueou3 solution. The experlnental 
data reveals that the stabilities of the 
coaplexes are in the order of <0 0-lutidine 
coaples less than 2:6-lutldine coanlex less than 
2:o;6 -co] iodine coaplex vhich is in accordance 
vith the basicities of the ligands (2:0-lutidlne 
less than 2:6-lutldlne less than 
<:0:6-collidlne). Exact linear relationship, 
hovever, does not hold good. The extend of H-L 
phi interaction, differs depending on the nuaber 
and position of the -CH3 group introduced in the 
ring. Litldlne coaplexes are aore stable than 
pyridine and picollne coaplexes as expected froa 
higher basicities of the lutidines. with the 
increase In tenperature the basicities of the 
ligands go dovn and there is corresponding 
decrease in the foraation constants. 

007 
Uptake of Hercury by Chlorella and its Effect on 
Potassiua Regulation 
S h l e h , Y . J . ; B a r b e r 

Planta (PERL) 100(1) 00-60; 1973 
MEHBPANE PERHEABILITY; POTASSIOR; REBCORY; 
OPTAKE: SEGOLATION; CCCP; OCCT); CYSTEIRR 

TAXONOMY: CHLORELLA PYREHOIDOSA 

Addition of aercuric chloride at concentrations 
vhich resulted in an overall binding level of 
about 8 anoles Hg/1 packed cells and above caused 
a breakdovn in the peraeabllity of the cell 
aeabrane as Indicated by a net efflux of Internal 
R(+) . Belov this level in region of 2 naoles 
Rg/lpacked cells the rate of K(+) transfer across 
the cell surface vas stlaulated vithout 
affecting the Internal K (•) level. Haintainence 
of the stlaulatlon vas dependent both on tlae and 
dose. Enhanceaent of the rate of K(») turnover 
vas associated vlth a fast coaponent of the 
Inorganic aercury uptake vhich could be reaoved 
by washing vith cysteine. The aercury stlaulated 
K(*)/K(M exchange vas Inhibited by lov 
teaperature, by the unconpler CCCP and the energy 
transfer inhibitor DCCD. Overall binding 
concentrations of inorganic nercury belov 0.5 
aaoles/1 packed cells had no effect on the K(t) 
transport systen. in contrast to aercurlc 
chloride, aethyl aercuric chloride over slailar 
concentration ranges did not seen to Induce a 
breakdovn in the peraeabillty barrier or directly 
interact vlth the K(»)/it(») exchange but aore 
likely Influenced the latter by inhibiting 
intracellular processes. 

UII6 
Icelandic Geotheraal Activity and the Hercury of 
the Greenland Icecap 
Slegel, B.Z.; Slegel, S.H.; Thorarisson, P. 
Nature Vol. 201, p. 526; 197 3, February 23 
GEOTRBRNAL ACTIVITY; ICECAPS; HERCORY; VOLCANOS; 
SEOTBERTS 
In response to the controversey over nercury 
found in Greenland ice cores, inforaation about 
natural sources and nodes of disseainntion of the 
eleaent is needed. Ataospherlc aercury can be 
introducod by degassing of fluid nagaas, and 
release froa fine anh, and long range transport 
of volcanic eiecta eastward fron Iceland Is well 
established. The presence of substantial nercury 
levels in deep Rorth Atlantic sediaents located 
S, sw, and W of Iceland nay also reflect long 
tern transport and fallout of Icelandic aercury 
in nearby waters. Whatever aay be the 
significance of tlae -variable aercury levels, 
they cannot be viewed as evidence for huaan input 
when it is recalled that froa the aid-17th 
century to the present, Iceland has recorded 
nearly 50 volcanic eruptions. 

009 
Metals as Pollutants In Air and Water, An 
Annotated Bibliography 
Sinha, B. 
Ocean Engineering Intonation Series Vol. 6; 1972 
BETALS; ATMOSPHERE; WATER; BIBLIOGRAPHY 
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Lead A c c u m u l a t i o n w i t h i n N u c l e i o f Ross L e a f C e l J j 

s K e a r , H . ; o p h u s , E . ; G u l l v a o , B.R.S D e p a r t m e n t 
of p h y s i c s , D e p a r t a e n t of B o t a n y , The u n i v e r s i t y 
(REHTI , 7000 T r o n d h e i a 

Na tu re 2 0 1 , 2 1 5 - 2 1 6 ; 1973 

BOSSES; NUCLEUS; CELLS; P I OACCDH UL ATXO N; ELECTSON 
MICROSCOPY; CYTOPLASH 

TAXONOMY: RYTIDIADZLPRUS *5QUARROSUS 

I t was p o s t u l a t e d t h a t a s l e a d i s used a s a s t a i n 
in r o u t i n e e l e c t r o n Microscopy t h e p r e s e n c e 
* i t h i n c e l l s o f l e a d d e r i v e d f r o a p o l l u t i o n a i g h t 
bv r e v e a l e d d i r e c t l y f r o a t r a n s m i s s i o n e l e c t r o n 
n i c r o g r a p h s , p r o v i d e d t h a t t h e l o c a l 
c o n c e n t r a t i o n of t h e a e t a l i n t h e c e l l was h i g h 
enough and t h a t no heavy m e t a l s t a i n s v e r e u sed 
d u r i n g i n i t i a l p r e p a r a t i o n . As b r v o p h y t e s a r e 
known t o n c c u a u l a t e heavy a e t a l s I n 
c o n c e n t r a t i o n s which a r e t o x i c f o r o t h e r g r o u p s 
of p l a n t s , t o s s e s were c h o s e n a s t h e e x p e r l a e n t a l 
• a t e r l a l . S p e c l a e n s of RYTIOIADELPHBS SQUARROSUS 
were : u l t i v a t e d i n a g r e e n h o u s e and w a t e r e d o n c e 
a day f o r t h r e e weeks w i t h a s e r i e s o f l e a d 
a c e t a t e s o l u t i o n s , A c o m p a r i s o n o t e l e c t r o n 
a i c r o g r a p h s f r o w u n s t a i n e d p o l l u t e d m a t e r i a l v i t h 
a i c r o g r a p h s f r o a l o a f s a a p l e s f r o a c o n t r o l p l a n t s 
r e v e a l e d e l e c t r o n - d e n s e I n c l u s i o n s i n t h e c e l l s 
f r o a t h e l e a d - t r e a t e d s a a p l e s w h i l e n o s u c h 
i n c l u s i o n s v e r e f o u n d w i t h i n t h e c e l l s of c o n t r o l 
p l a n t s . S i a p l e s of R. s g u a r r o s u s g rowing 250 m 
f r o a a b u s y c i t y r o a d r e v e a l e d e l e c t r o n d e n s e 
p a r t i c l e s v i t h i n c e l l n u c l e i . X - r a y a n a l y s i s of 
t h e e l e c t r o n - d e n s e i n c l u s i o n s c o n f i r m e d t h a t t h e 
p a r t i c l e s c o n t a i n e d l e a d . O t h e r r e a s In t e h 
c y t o p l a s m wh ich shoved e l e c t r o n - d e n s e p r e c i t a t e s 
were a l s o e x a a l n e d b a t e x c e p t f o r one c a s e , no 
l e a d c o u l d be d e a o n s t r a t e d . 

051 
E f f e c t o t Ro lybdenua P h o s p h a t e C l a s s e s c o n t a i n i n g 
T r a c e E l e m e n t s on t h e P r o d u c t i v i t y o f SCENEDESHOS 
ACOTOS 

s k a r e n k o v a , R , ; G a b r o v s k l , K . ; I n s t . G e n e t , p l a n t 
B r e e d , , S c t l a , B u l g a r i a 

D o k l . S e l ' S k o k h o z . A k a d . , S o f t a (DSKAA7), 6 ( 1 ) , 
3 3 - 8 ; 1973 

HOLYBffENUH? ROLYBDENBR PHOSPHATE; IRON; COBALT; 
COPPEB; HARGANISB; ALGAR; BIONASS; GROWTH; PH: 
TRACE ElEHPNTS: NUTRITION 

TAXONOMY: SCBRBDKSRUS ACOTUS 

Growth p r o m p t i n g e f f e c t s ot 5 d i f f e r e n t 
3 - c o a p o n e n t n o p h o s p h a t e g l a s s e s on S . ACUTUS 
v e r e s t u d i e d . The " i n - c o n t a i n i n g (10% fin(2) 0 ( 3 ) ) 
g l a s r a t a c o n c e n t r a t i o n o f 2 5 - 1 5 0 a g / 1 o f medium 
e n h a n s e d t h e g r o w t h and a t h i g h e r l e v e l s 
i n h i b i t e d t h e g r o w t h . Maximum i n c r e a s e of 150* 
in b l o a a s s v a s o b t a i n e d on t h e 5 t h d a y a t 100 
m»/ l l e v e l . l a t h e c a s e o f c o - c o n t a i n i n g (10* 
coO) g l a s s , tip t o 60 n g / l > a l g a e y i e l d 
i n c r e a s e d , v i t h aaxiauB y i e l d a t 15 a q / 1 . The 
c a - c o n t a i n l n g (10* caoi g l a s s e n h a n c e d g r o v t h by 
120-100* a t l e v e l s of 5 - 1 0 mg/1 . Tho 
Z n - c o n t & l n i n g g l a s s a t a c o n c e n t r a t i o n o f 10-20 
a g / 1 I n c r e a s e d g rowth hy 120-130%. A 
c o n c e n t r a t i o n of 30 a g / 1 o f cu was t o x i c . Growth 
v a s i n c r e a s e d by 115-118* by F e - c o n t a l n i n g g l a s s 
(30% P e ( 2 ) 0 ( 3 ) ) a t a c o n c e n t r a t i o n o f 5 - 2 0 a g / 1 . 
In a l l t h e t e s t s , n o s i g n i f i c a n t pR c h a n g e of t h e 
Bediua v a s n o t i c e d . 

052 
P a r t i c u l a t e H e t a l s i n W a t e r s of S o r f j o r d West 
Norvay 

S k e i , J . H . ; P r i c e , H . B . ; C a l v e r t , S . E . 

Amblo, 2 ( 0 ) , 1 2 2 - 1 2 0 ; 1973 

LEAD; BIOACCUHULATION; SALTWATER; LEAVES; PLANTS; 
ELECTRON HICROSCOPY; ROSSES 

TAXONOMY; RYTIDIADBLPHDS SQUARROSUS 

T h e p u r p o s e of t h e p r e s e n t I n v e s t i g a t i o n was t o 
d e t e r a i n e t h e l e v e l s o f s u s p e n d e d p a r t i c u l a t e 
c o p p a r ( C u ) , z i n c (Zn) and l e a d (Pb) i n t h e 
w a t e r s of S o r f j o r d , West Norway, and t o u s e t h i s 
i n f o r m a t i o n t o t r a c e t h e d i s p e r s a l p a t t e r n of 
a e t a l - c o n t a l n i n g i n d u s t r i a l w a s t e v h i c h i s 
d i s c h a r g e d i n t o t h e f j o r d a t i t s s o u t h e r n 
e x t r e a l t y n e a r t h e t o v n o f o d d a . The 
I n v e s t i g a t i o n h a s shown t h a t c o n c e n t r a t i o n s of 
t h e s e m e t a l s i n f j o r d , e s o e c i a l l y Zn and P b , a r e 
u p t o two o r t h r e e t i m e s h i g h e r t h a n i n n a t u r a l 
s e a v a t e r . H e t a l s h a v e been d e t e c t e d i n b o t h 
s u r f a c e and s u b s u r f a c e w a t e r s 00 ka away f r o a t h e 
a r e a of a e t a l d i s c h a r g e . C o n s i d e r i n g t h e 
h y d r o g r a p h y and t h e r e l a t i o n s h i p of Zn and p b i n 
d i f f e r e n t v a t e r s , i t s eems p o s s i b l e t o d raw t h e 
c o n c l u s i o n t h a t t v o d i s t i n c t b o d i e s o f 
c o n t a m i n a t e d v a t e r o u t f l o v f r o n t h e f j o r d . 
H o v e v e r , d u r i n g p e r i o d s of h i g h r i v e r r u n o f f , t h e 
d i s p e r s a l of m e t a l s i n s u b s u r f a c e v a t e r s v l l l b e 
d i f f e r e n t , and a t s u c h t i m e s ve p r e d i c t t h a t 
p o l l u t i o n of t h e i n n e r f j o r d v l l l be g r e a t e s t . 

0 5 3 
C o a p a r i s o n o f t h e L e t h a l i t y of V a r i o u s 
C o a b l n a t l o n s of Heavy H e t a l s and Wate r 
T e a p e r a t u r e t o J u v e n i l e s a i n b o v T r o u t 

s i a t k i n , D.; J o n e s , K . ; G e l a l e r , r.; w o l f . A . ; 
P o o l e r , J . ; K r a n e r , H . : C r o n k i t e , E . ; B a t t e l l e 
P a c i f i c N o r t h w e s t L a b s . , R i c h l a n d , WA 

B a t t e l l e p a c i f i c R o r t h v e s t L a b s . , R i c h l a n d , WA: 
BNWL-SA-0700; CONP-730505-6; P a r t of T h e r a a l 
E c o l o g y s y a p o s l a n . A i k e n , s c . 3 Hay 1973; 1973 

TOXICITY; CHENICAL POLLOTIOR; TEMPERATURE; PISH; 
STHERGISR; ANTAGONISM; ADDITIV1TY) THERMAL 
POLLUTION; NUCLEUS POWER PLANTS; AQUATIC 
ORGANISMS; METABOLIC RATE; BIOASSAY; PROPORTIONAL 
DILV7ER; RAINBOW TROUT; CRAYFISH; DAPHNIA; 
GROWTH', RE PRODUCTION; LETHALITY; RBRCURY; 
CHLORINE; FRESHWATER 

I n t h e l i g h t o f t h e c o a b l n a t l o n of c h e a i c a l and 
t h e r n a l v a t e r p o l l u t i o n p o t e n t i a l of n u c l e a r 
p o v e r p l a n t s , t h i s s t u d y v a s u n d e r t a k e n t o d e f i n e 
t h e t o x i c i t y o f heavy m e t a l s a t v a r i o u s 
t e a p e r a t u r e s i n r a i n b o w t r o u t . Us ing a 96h Tt>50 
s t a n d a r d c o n t i n u o u s f l o v b l o a a s a y , a t v o - o r 
t h r e e - f o l d d i f f e r e n c e i n r e s i s t a n c e t o t h e 
t o x i c a n t v a s s e e n d e p e n d i n g on t h e a m b i e n t 
t e a p e r a t u r e a t v h l c h t h e f i s h had b e e n m a i n t a i n e d . 



050 
1 0 0 

u'jli 
T u - n o v e r a n d V e r t i c a l T r a n s p o r t o f Z i n c by t h e 
B u p h a u s l d HEGANYCTIPHARES HORVBGICA i n t h e 
l i g u r l a n s e a 

S n a i l , I . p . ; F o w l e r , S . H , ; I n t e r n a t . L a b . H a r . 
R a d i o a c t i v i t y , I n t e r n a t . A t o n i c Energy A g e n c y , 
Monaco 

Mar ine B i o l . 1 8 ( 0 ) , 2 8 0 - 2 9 0 ; 1 9 7 3 

TURNOVER; VERTICAL TRAM SPORT; TRANSPORT; 
EUPHAUSID; PARTICIPATORY V0RR0VBR; SALTWATER; ZINC 

TAXOROMY: 8EGANYCTIPPARBS ROM EGIC A 

055 
F l u x o f Z i n c T h r o u g h a H a c r o p l a n k t o n l c C u r s t a c e a n 

S n a i l , L . F . ; F o w l e r , S .W. ; K e c k e s , S . 

P a r t o f R a d i o a c t i v e c o n t a a l n a t l o n of t h e M a r i n e 
E n v i r o n m e n t , p r o c e e d i n g s o f s y a p o s i u a h e l d by t h e 
I n t e r n a t i o n a l A t o a i c P.nerqy Agency , S e a t t l e , HA, 
J u l y 1 0 - 1 0 , 1972 ( 0 3 7 - 0 5 2 ) 786 p . ; 1973 

FL0X; ZINC; PLANKTON; HACROPLANKTON; CRUSTACEA; 
H0DELIHG; SALTWATER; LIMEAR SYSTEMS; IHGESTIOR 

TAX0R0MY; HEGAHYCTIPHAHES RORVEGICA 

A s l a p l e , l i n e a r a o d e l h a s b e e n e n p l o y e d f o r a n 
h e u r i s t i c e x a m i n a t i o n o f t h e f l a x of z i n c t h r o u g h 
t h e e u p h a u s i i d RBGAMTCTIPHAHES NORVBGICA i n t h e 
M e d i t e r r a n e a n S e a . The a o d e l I s g e n e r a t e d f r o a 
t h e b a s i c e q u a t i o n ke « Ha e * Laahda e , w h e r e ke 
i s t h e r a t e of i n g e s t i o n o f p a r t i c u l a t e z i n c b y 
t h e e u p h a u s i i t S , Mu e i s r e t e n t i o n of t h e e l e a e n t 
In newly e l a b o r a t e d body t i s s u e , and Lanbda e i s 
t h e r a t e o f e l i a i n a t l o n o f t h e e l e a e n t . F o r a 
f i r s t a p p r o x i m a t i o n , t h e ke t e r n i s a s s u m e d t o 
a p p l y o n l y t o i n g e s t i o n o f p a r t i c u l a t e z i n c , 
t h o u g h t h e a o d e l c a n a l s o b e n o d e t o i n c o r p o r a t e 
d i r e c t u p t a k e o f z i n c f r o n s o l u t i o n . The k e t e r m 
b r e a k s down i n t o k e » ( Q i P l ) , w h e r e Qi * z i n c 
c o n c e n t r a t i o n i n i n g e s t e d f o o d a n d p i * i n g e s t i o n 
r a t e . The Ma e t e r n IF e q a i v a l e n t t o (OgPg l , 
w h e r e Qg » z i n c c o n c e n t r a t i o n I n new t i s s u e a d d e d 
i n g r o w t h , and Pg • g r o w t h - r a t e . The L a n b d a e 
t e r n , wh ich r e a l l y s e t s t h e f l u x o f z i n c t h r o u g h 
H. RORVEGICA, c a n b e f r a c t i o n a t e d a t Lambda e » 
(QfPf ) • (QnPa) • (QcPc) • (QxPx) • P e , w h e r e Q f , 
Qn, Qc, a n d Ox a r e z i n c c o n c e n t r a t i o n s i n f a e c e s , 
m o u l t s , d e a d c a r c a s s e s , and n o n - v i a b l e e g g s , 
r e s p e c t i v e l y , a n d p f , P n , P c , a n d Px a r e t h e 
r e s p e c t i v e r a t e s o f p r o d u c t i o n . The P e t e r m 
a c c o u n t s f o r e x c r e t i o n o f d i s s o l v e d m e t a b o l i c 
p r o d u c t i o n s , o v e r t h e l i f e s p a n o f ff. NORVBGIC* 
come o f t h e t e r n s a r e d i s c o n t i n u o u s (Px , f o r 
e x a u p l e l , and a l l a t e n o n - l i n e a r . T h e r e f o r e , u e 
h a v e s e l e c t e d " e c o l o g i c a l l y s i g n i f i c a n t " s e g n e n t s 
of t h e l i f e s p a n ( s e g n e n t s r e p r e s e n t i n g n o s t o f 
t h e i n p a c t on z i n c f l u x , f r o a b i o a a s s e s t i a a t e s ) , 
a n d h i v e aaaaed l i n e a r a p p r o x i m a t i o n s of t h e s e 
s e l e c t e d s e g m e n t s . O s l n g a d u l t a n i m a l s f e e d i n g 
and d e f e c a t i n g f o r 12 h e a c h d a y , maximum L a n b d a 
e e s t i m a t e s ( 1 2 6 . 6 1 ug Zn l o s t / g d r y w e i g h t / d a y ) 
p l u s maximum c e s t i m a t e s ( 0 , 3 8 ug Zn r e t a i n e d / g 
d r y w e i g h t / d a y ) Y i e l d e d a maximum e s t i m a t e f o r 

Ke ( 1 3 0 . 9 9 ub Zr i n g e s t e d / g d r y v e l g h t / d a y ) . 
S i m i l a r l y , n e a r - m i n i m u m e s t i m a t e s o f Lambda e and 
MU 3 g a v e a n e a r - a i n i a a u e s t i m a t e o f Ke ( 5 1 . 2 2 ug 
Zn /g d r y w e i g h t / d a y ) . The Zn c o n c e n t r a t i o n i n 
t h e food o f H. HORVBGICA was c a l c u l a t e d t o he 
a p p r o x i m a t e l y 0 0 0 - 5 0 0 ug Z n / g d r y w e i g h t t o 
s a t i s f y t h e e l i m i n a t i o n and g r o w t h t e r m s . 
Measured Zn c o n c e n t r a t i o n i n " n a t u r a l " f o o d s o f 
t h e e u p h a u s l i d a v a e r a g e d 570 ug Zn /g d r y , an 
e s t l a a t e r e a s o n a b l y c l o s e t o t h e c a l c u l a t e d 
c o n c e n t r a t i o n . The Zn b u d g e t i n H. HORVBGICA i s 
t h u s a d e q u a t e l y d e s c r i b e d , a n d i n d i c a t e s t h a t 
f a e c a l p e l l e t d e p o s i t i o n ( Q f P f ) i s t h e mos t 
s i g n i f i c a n t i e r a ( c e o r e s e n t l n g o v e r 90V o f t h e Zn 
f l a x ) . A p p l i c a b i l i t y o f t h e a b o v e a p p r o a c h , and 
t h e most s e n s i t i v e p a r a m e t e r s , a r e d i s c u s s e d 
r e l a t i v e , t o o t h e r e l e m e n t s a n d o t h e r o r g a n i s e s . 

056 
H e r c u r y i n S e d i m e n t s f r o n t h e Thames E s t u a r y 

S m i t h , J . D . ; N i c h o l s o n , R . A . ; Moore , P . J . ; 
G e o c h e n . D i v . , I n s t . G e o l . S e t . , L o n d o n , E n g l . 

E n v i r o n . P o l l u t . (ERVPAP) 1 9 7 3 , 0 ( 2 ) 153 -7 

MERC0RY; SEDIMENTS; ESTOARIES; ATOMIC ABSORPTION 
SPECTROPHOTOMETRY 

O n c o n s o l i d n t e d s u r f a c e s e d i a e n t s f r o a t h e o u t e r 
T h a a e s e s t u a r y v e c e a n a l y s e d f o r m e r c u r y u s i n g a 
f l a a e l e s s a t o m i c a b s o r p t i o n t e c h n i q u e , s e d i m e n t 
s a m p l e s examined c o n p r l s e d f i f t e e n which w e r e 
f r e s h l y c o l l e c t e d a n d t w e n t y p r o v i d e d by t h e 
B r i t i s h Museum ( D e p a r t m e n t o f H l n e r a l o g y ) f r o a a 
c o l l e c t i o n a s s e m b l e d o v e r t h e p a s t f o r t y - f i v e 
y e a r s , c o m p a r i s o n o f r e s u l t s f o r t h e two g r o u p s 
I n d i c a t e s t h a t t h e r e h a s b e e n l i t t l u o v e r a l l 
c h a n g e i n t h i s p e r i o d , b u t l e v e l s i n t h e s e 
r e c e n t s e d i m e n t s a r e g e n e r a l l y h i g h e r t h a n t h o s e 
o b t a i n e d f o r s a m p l e s o f London c l a y d e p o s i t e d i n 
E o c e n e t i n e s ( a p p r o x i m a t e l y 5g m i l l i o n y e a r s 
ago ) . Mercury c o n t e n t s o f t h e s e d i n e n t s r a n g e 
f r o m 0 . 0 1 2 t o 0 . 5 * 0 ppm, w i t h t h e h ioh"»: 
c o n c e n t r a t i o n s u s u a l l y o c c u r r i n g i n s e d i a e n t s 
c o n t a i n i n g a h i g h p r o p o r t i o n of f i n e p a r t i c l e s . 

0 5 7 
A n a l y t i c a l Handbook f o r t h e D e t e r a i n a t i o n of 
A r s e n i c , C a d n l u n , C o b a l t , C o p p e r , I r o n , L e a d , 
H a n g a n e s e , H e r c u r y , N i c k e l , S l i v e r , a n d Z i n c i n 
t h e Mar ine and E s t n a r l n e E n v i r o n m e n t s 

S m i t h , R . G . ; Windon, H . L . 

Unpublished Manuscript: T e c h n i c a l R e p o r t S e r i e s 
No. 7 2 - 6 , 62 p . , G e o g r i a H a r i n e S c i e n c e C e n t e r , 
U n i v e r s i t y s y s t e a o f G e o r g i a , S k l d a v a y I s l a n d , 
G e o g r i a ; 1 9 7 2 , S e p t e a b e r 

ANALYTICAL CHEMISTRY; ARSENIC; CADHIOM; COBALT; 
COPPER; IRON; LEAD; MANGANESE; MERC0RY; NICKEL; 
SALTWATER; ESTOARIES 

0 5 6 
G e o c h e m i s t r y o f S e l e n l u n I n D e p o s i t s i n t h e 
N o r t h w e s t e r n P a r t of t h e p a c i f i c o c e a n 

S o k o l o v a , E . G . ; P i l l p c h u k , H . P . ; S o u t h , S e c t . , 
I n s t . O c e n n o l . , G e l e n d z h l k , OSSR 

G e o k h i a i y a (GBORA0), 10, 1 5 3 7 - 1 5 0 6 ; 1973 

SELENI0M; GEOCHEMISTRY; BENTRONIC SEDIMENTS; 
OCEANS; FIXATION; IRON S0LFIDE; ORGANIC 
COHPOHRDS; SEDIMENTS 



1 0 1 
0 5 9 

U 5 9 
M e t h y l n e r c u r y : A B a c t e r i a l D e g r a d a t i o n i n l a k e 
S e d i g e n t s 

S p a n g l e r , W . J . j S p l g a r e l l i , J . L . ; Rose , J . B . ; 
B i l l e t , R.N. 

S c i e n = e 180, 1 9 2 - 1 9 3 ; 1973 , A p r i l 

METHYLHERCORY; BACTERIAL DEGRADATIOR; SEDIHERTS; 
GAS CHROMATOGRAPHY; HASS SPECTROMETRY; LAKES; 
BACTERIA; MICROORGANISMS; PRESHWATFR 

U60 
N o r t h w e s t F i s h e r y C e n t e r R e s e a r c h on E f f e c t s o f 
E n v i r o n e e n t a l C o n t a a i n a n t s on R a r i n e O r g a n i s e s , ; 
R e p r i n t 

s ^ a n s b y , R . F . ; A l v e r s o n , D . L . ; R a t i o n a l R a r i n e 
F i s h e r i e s S e r v i c e , S e a t t l e , R a s h . H o r t h v e s t 
F i s h e r i e s C e n t e r 

GRA 73(21) C O N - 7 3 - 5 0 6 4 5 - 0 5 - 0 6 - 0 2 ; R e p o r t Ho. 
HRP-PAPER-978; M o n i t o r i n g Agency R e p t Ro. 
HOAA-7 3072305-2 , 9 p . ; 1973 

FISH; AQOATIC ARIHALS; LIFE CTCLES; 
CONTAMINATION; BIOCHEMISTRY; SALTWATER; 
PHYSIOLOGY: ARTHAL DISEASES; RERCORT; PESTICIDES; 
POLLOTIOR EFFECTS 

The a n t h o r s s e t f o r t h t h e p l a n s d e v e l o p e d by t h e 
• e a b e r s of t h e N o r t h w e s t F i s h e r y c e n t e r t o 
c o n d u c t r e s e a r c h on t h e e f f e c t s of e n v l r o n a e n t a l 
c o n t a a i n a n t s on a a r i n e o r g a n i s e s . T h e i r s t u d i e s 
I n v o l v e a t h r e e - p r o n g e d a t t a c h . At a v e r y b a s i c 
r e s e a r c h l e v e l , c h e a i s t s , b l o c h e w l s t s , a n d 
b i o p h y s i c i s t s a r e l o o k i n g i n t o p a t h w a y s w i t h i n 
t h e f i s h o r o t h e r a a r l n e o r g a n l s a s t o l e a r n how 
c o n t a a i n a n t s a o v e a b o u t d u r i n g d i f f e r e n t s t a g e s 
i n t h e l i f e h i s t o r y o f t b e o r g a n i s e s . The n a t u r e 
of b i o c h e a l c a l i n v e s t i g a t i o n s , l a b o r a t o r y 
i n v e s t i g a t i o n s i n p h y s i o l o g y and f i e l d r e s e a r c h 
i s b r i e f l y d e s c r i b e d . 

« 6 1 
Mercury C o n c e n t r a t i o n s i n S e d i a e n t s of t?-> Lake 
E r i e B a s i n , o h l o 

s t i t h , D . A . ; O h i o G e o l . s a r v . , c o l u n b a s , O h i o 

O h i o , D i v . G e o l . s u r v . , I n f o r a a . C l r c . (ODGCA9) 
Ho. HO, 1 - 1 0 ; 1973 

HERC0RT; SEDIRERT; LAKES 

GEOGRAPHICAL DESCRIPTION: 9 . S . , O h i o , Lake E r i e 
B a s i n 

0 6 2 
T r a c e s M e t a l s i n C o r e s f r o n t h e G r e a t H a r s h , 
l e v e s , D e l e v a r e 

S t r o n , R . R . ; B i g g s , R . B . ; D e p a r t a e n t o f G e o l o g y , 
C o l l e g e of n a r i n e S t u d i e s , O n i v e r s i t y of 
D e l a w a r e , Rewark , D e l e w a r e 1S711 

D e p a r t a e n t o f Conactrce G r a n t 2 - 3 5 2 2 3 ; 
DEL-SG-12-72, CHS Vo. 2 GL-105; 1972 , D e c e a b e r 

LEAD; ZIRC; COPPE'C CADHIOH; RATER; CHROHIOH; 
IROPf; CORE SAHPLF5; RARSHES: SEDIMENTS 

Four t w e l v e - f o o t c o r e s and o n e e i g h t e e n - f o o t c o r e 
were t a k e n n e a r Lewes , D e l a w a r e . S a a p l e s w e r e 
t a k e n a'c t w o f o o t i n t e r v a l s down t h e c o r e 
b e g i n n i n g a t t v o f e e t below l a n d s u r f a c e . The 
s a a p l e s v e r e a n a l y z e d f o r z i n c , c o p p e r , c h r o a i u a , 
i r o n , l e a d and c a d a i u a . The l e v e l s o f l e a d and 
c a d a i u n v e r e b e l o v t h e l e v e l of d e t e c t a b l l i t y by 
t h e a e t h o d s u s e d ( i . e . l e s s t h a n 1 ppa i n t h e 
s e d i a e n t n a a p l e ) . Z i n c shoved a s l i g h t i n c r e a s e 
i n a v e r a g e c o n c e n t r a t i o n v i t h i n c r e a s i n g d e p t h . 
C o p p e r and c a d n i u a showed no s i g n i f i c a n t c h a n g e s 
v i t h d e p t h . T h e r e a p p e a r s t o be no s i g n i f i c a n t 
d i f f e r e n c e i n t h e n e t a l c o n c e n t r a t i o n s b e t v e e n 
t h e l e s s t h a n 63 u and g r e a t e r t h a n 63 u 
f r a c t i o n s . 

063 
C h e a l c a l B a s i s f o r Hoa lng o f A t l a n t i c S a l n o n 
(SALHO SALAR) t o a H a t c h e r y 

S u t t e r l l n , A . I I . ; G r a y , R . : F i s h . R e s . Board 
C a n a d a , Dep. E n v i r o n . , S t . A n d r e v s , Rev Brunswick 

J . F i s h . R e s . Board C a n . (JFRBAK) 1 9 7 3 , 30 (7 ) 
9 8 5 - 9 

SALHOR; ROHIRG; COPPER; COPPER S0LFATE; CHEMISTRY 

Based on r e c o v e r i e s f r o a t r a p s s i t u a t e d a t a 
h y d r o e l e c t r i c dan and a h a t c h e r y 1500 a 
d o v n s t r e a a , t h e r e t u r n l o c a t i o n of h a t c h e r y 
r o a r e d a n d v i l d A t l a n t i c s a l n o n i s e x a a i n c d . 
D u r i n g t h e f a l l r u n s o f 1971 and 1 9 7 2 , 9 7 * of 
a s c e n d i n g v i l d s a l a o n r e t u r n e d t o t h e d a a ; o n l y 
3 * v e r e r e c o v e r e d a t t h e h a t c h e r y . D e s p i t e t h e 
f a c t t h a t t h e h a t c h e r y d i s c h a r g e c o n t r i b u t e d o n l y 
1 / 1 0 0 0 t h o f t h e r i v e r ' s f l o v , 6 7 * o f t h e 
h a t c h e r y - r e a r e d f i s h r e t u r n e d t o t h e h a t c h e r y and 
33K t o t h e d a a . Tank t e s t s d e a o n s t r c t e d a 
c l e a r - c u t p r e f e r e n c e by h a t c h e r y a d u l t s f o r 
d i l u t e d h a t c h e r y e f f l u e n t v s . r i v e r v a t e r . w i ld 
f i s h showed n o - p r e f e r e n c e by h a t c h e r y a d u l t s f o r 
d i l u t e d h a t c h e r y e f f l u e n t v s . r i v e r v a t e r . Wild 
f i s h shoved no p r e f e r e n c e t o e i t h e r w a t e r . Well 
v a t e r , a c o a p o n e n t o f h a t c h e r y e f f l u e n t , was 
a v o i d e d by b o t h h a t c h e r y and w i l d f i s h . A d d i t i o n 
o f c a S 0 ( 0 ) t o p r e f e r r e d v o t e r a l t e r e d i t s 
e f f e c t i v e n e s s . 

0 6 0 
E f f e c t o f Copper on U p t a k e o f D i q a a t - i o c by 
HTDR1LLA 

S u t t o n , D . L . ; H a l l e r , W.T . ; S t e w a r d , K .K . ; 
B l a c k b u r n , R .D . 

Weed Sv.i. (WEESA6) , 2 0 ( 6 ) , 5 8 1 - 3 ; 1972 

DIQ0AT; OPTAKE; HYDRILLA; COPPER; HERBICIDES; 
AQOATIC PLARTS; PLANTS; CARBON 10 

TAIOH'JHT: RYDRILLA 



1 0 2 
1 6 " ; 

»65 
D i s t r i b u t i o n a n d B a c k g r o u n d L e v e l s of Mercury i n 
S e d i a e n t C o r e s F r o a s e l e c t e d W i s c o n s i n L a k e s 

s y e r s , J . K . : I s k a n d a r , I . K . ; K«.eney, D . R . ; Dep . 
S o i l S c i . . 0 n 1 v . W i s c o n s i n , H a d l s o n , W i s . 

W a t e r , A i r , S o i l P o l l a t . (WAPIAC), 2 ( 1 ) , 1 0 5 - 1 8 ; 
1973 

HERSURY; LAKES; SEDIMENTS; DISTRIBUTION; 
BACK GR OR KD 

GEOGRAPHICAL DESCRIPTION: O.S. (H), W i s c o n s i n , 
Madison 

The v e r t i c a l d i s t r i b u t i o n of Rg I n s e d l a e n t c o r e s 
f r o n a r a n g e o f h a r d - a n d s o f t - w a t e r l a k e s i n 
W i s c o n s i n was e v a l a a t e d In t e r n s o f p o t e n t i a l 
s o u r c e s of Rg d u r i n g t h e n i n e t e e n t h a n d t w e n t i e t h 
c e n t u r i e s . F o r t h e Mndlson l a k e s , t h e t r e n d s i n 
Hg d i s t r i b u t i o n w e r e r e l a t e d t o v a r i a t i o n s I n 
sewage i n p u t s d u r i n g t h e l a s t 80 y r . I t i s 
u n l i k e l y t h a t e i t h e r i n p u t s o f s e w a g e o r 
e r o s i o n a l p r o d u c t s a r e r e s p o n s i b l e f o r t h e 
o b s e r v e d a c c u m u l a t i o n Hg i n t h e a o s t r e c e n t 
s e d i a e n t s f r o a t h r e e l a k e s i n n o r t h e a s t e r n 
W i s c o n s i n . B a c k g r o u n d l e v e l s ' v a r i e d f r o a 0 . 0 1 t o 
0.2a ppa of Hg ( I n t a c t s e d l a e n t b a s i s ) i n 
p r e c u l t n r a l s e d i a e n t s f r o a t h e W i s c o n s i n l a k e s 
i n v e s t i g a t e d . T h e r e v a s n o c o n s i s t e n t 
r e l a t i o n s h i p b e t w e e n t h e c o n c e n t r a t i o n o f Hg a n d 
o t h e r s e d i a e n t c o n p o n e n t s of p o t e n t i a l i a p o r t a n c e 
In t h e r e t e n t i o n o f Hg. 

066 
A n a l y t i c a l S t u d i e s ; B i o c h e a i c a l S t u d i e s 

T h o a a s , C.C., J r . ; H a s s a r o , E . J . 

P a r t o f I n v e s t i g a t i o n o f Heavy M e t a l l i c 
P o l l u t a n t s i n t h e G r e a t L a k e s E c o s y s t e a , 
Q u a r t e r l y P r o g r e s s R e p o r t f o r t h e p e r i o d e n d i n g 
March 3 , 1972 , 15 p . T o x i c M a t e r i a l s C e n t r a l 
P i l e ; 1972 

MERCURY; CADMIUM; ZIHCj COPPER; ARSERIC; 
CHROMIUM; SELBRI0H; F ISH; WALLEYE; SMELT; SLIRY 
SC0LPTH; RAINBOW TR00T; HETHTLHERCORY; UPTAKE: 
BIOLOGICAL HALF-LIFE; ELOOD; SPLEEN: KIDREYS; 
LIVER; LENS: HOSCLES; RAIN: HERCORY 

Assay? o f f i s h f o r a e r c u r y , c a d a i u a , z i n c , 
c o p p e r , a r s e n i c c h r o a i u a a n d s e l e n i u a were a a d e . 
Studies to i d e n t i f y t h e p r o t e i n s f i n d i n g n e r c u r y 
a r e c o n t i n u i n g and t h e d i s t r i b u t i o n a n d h a l f l i f e 
of a e r c u r y i n v a r i o u s f i s h o r g a n s u e r e s t u d i e d 
f a r t h e r . I n i t i a l l y t h e b l o o d a n d s p l e e n h a v e 
t h e h i g h e s t c o n c e n t r a t i o n s , b u t t h e n e r c u r y i n 
t h e s e o r g a n s c l e a r s g u t c k l y a n d , a t t h e e n d of 
s o a e a o n t h s , a o s t o f t h e a e r c u r y i s i n t h e 
• u s c l e s ( a b o u t h a l f t h e d o s e o r t w o - t h i r d s of 
t h a t r e a a l n l n g i n t h e fish), t l o r c u r y b u i l d s u p 
s l o w l y i n t h e b r a i n b u t i s r e l e a s e d e v e n a o r e 
s l o w l y . The h a l f r e t e n t i o n was a p p r o x l a a t e l y 200 
d a y s , b u t i s v a s b e i n g r e l e a s e d a t a n e v e n s l o w e r 
r a t e a t t h i s t i n e . 

467 
The Distribution of Rercury in the Sediaents of 
Lake Ontario 
T h o a a s , R . L . 

C a n a d i a n j o u r n a l o f E a r t h S c i e n c e s 9 , 6 3 6 - 6 5 1 ; 
1972 

MERCURY; DISTPIBUTION; SBDIHBRTS; LAKES; 
FRESHWATER; BIOCONCEWTRATION 

GEOGRAPHICAL DESCRIPTION: C a n a d a , Lake O n t a r i o 

T o t a l n e r c u r y h a s been a n a l y s e d In t h e s u r f a c e 3 
c a o f n e d l a e n t t a k e n f r o n 287 s i m p l e s t a t i o n s on 
a n 8 ka g r i d on Lake O n t a r i o d u r i n g .1968. The 
n e r c u r y d i s t r i b u t i o n shows w e l l - d e f i n e d t r e n d s 
w h i c h can be r e l a t e d t o s e d l a e n t t y p e ; t h e 
c o n c e n t r a t i o n o f n e r c u r y i n c r e a s i n g f r o n t h e 
s h a l l o w n e a r s h o r e c o a r s e s e d i a e n t s o u t w a r d s . I n t o 
t h e c e n t r a l , d e e p - w a t e r b a s i n s e d i a e n t s c o n p o s e d 
o f f i n e s l l t y c l a y s a n d c l a y s . The a v e r a g e 
c o n c e n t r a t i o n o f n e r c u r y i n t h e n e a r s h o r e 
s e d i a e n t s I s 355 p p b . R e g i o n s o f h i g h a e r c u r y 
c o n c e n t r a t i o n ( i n t h e o r d e r o f 2000 ppb) o c c u r 
a l o n g t h e s o u t h e r n a a r g l n o f t h e a a l n l a k e b a s i n 
a n d In t h e w e s t e r n ( N i a g a r a ) b a s i n o f t h e l a k e . 
T h o d i s p e r s i o n p a t h w a y s o f t h e s e two r e g i o n s 
p o i n t t o t h e N i a g a r a R i v e r a s t h e p r i a e s o u r c e o f 
a e r c u r y I n p u t t o L a k e O n t a r i o . H03t of t h i s 
n e r c u r y I s b e l i e v e d t o b e of I n d u s t r i a l o r i g i n . 
An a d d i t i o n a l a r e a o f h i g h n e r c u r y c o n c e n t r a t i o n 
w i t h v a l u e s u p t o 2 0 , 0 0 0 p p b , o c c u r s a t t h e 
e a s t e r n end of L a k e o n t a r l o ( K i n g s t o n B a s i n ) I n 
t h e r e g i o n o f t h e l a k e r . i o 3 e t o t h e o u t l e t t o t h e 
S t . Lawrence R i v e r . T h e s e h i g h v a l u e s i n 
o r g a n i c - r i c h , f i n e s e d l n e n t s a r e l i k e l y r e l a t e d 
t o p r o c e s s e s of b i o l o g i c a l c o n c e n t r a t i o n . The 
c o n c e n t r a t i o n s o f a e r e n r y o b s e r v e d I n t h e r e c e n t 
s e d i a e n t s of L a k e O n t a r i o c a n be a c c o u n t e d f o r by 
a n a v e r a g e a i n l a u a d a i l y i n p u t o f 125 l b ( 5 6 . 7 
k g ) of a e r c u r y o f v h i c h a n e s t i n a t e d 02 l b ( 1 9 . 0 
kg) i s of n a t u r a l o r i g i n and t h e r e a a i n i n g 83 l b 
( 3 7 . 6 kg) I s f r o a i n d u s t r i a l s o u r c e s . The 

v e r t i c a l d i s t r i b u t i o n of n e r c u r y In a s e l e c t e d 
s e d i a e n t c o r e s u g g e s t s t h a t I n d u s t r i a l a e r c u r y 
i n p u t c o a n e n c e d a b o u t t h e t u r n o f t h e c e n t u r y , 
r o s e r a p i d l y t o CIRCA 1943 a n d , s i n c e t h e n , h a s 
s h o v n a s low b u t c o n t i n u e d r i s e t o t h e t i a e o f 
c o r e r e t r i e v a l i n 1 9 7 0 . 

4 6 8 
T h e D i s t r i b u t i o n o f H e r c u r y I n t h e S u r f i c i a l 
s e d i a e n t s of L a k e Huron 

T h o w a s , R . L . 

C a n . J . E a r t h S c i . , 1 9 ( 2 ) , 1 9 4 - 2 0 4 ; 1973 

DISTRIBOTION; HERCORT; SEDIHERTS; WEATBERING; 
IRD0STRY; CYCLING 

GEOGRAPHICAL DESCRIPTION: O . S . A . , L a k e Huron 

T o t a l a e r c u r y h a s been d e t e r a l n e d i n 163 s a a p l e s 
o f t h e t o p a o s t 3 c a o f s e d i a e n t t a k e n f r o a L a k e 
Huron d u r i n g 1 9 6 9 . T o t a l a e r c u r y v a l u e s r a n g e 
f r o w 50 t o 805 ppb w i t h a a e a n o f 222 ppb a n d a 
s t a n d a r d d e v i a t i o n o f 162 p p b . The m e r c u r y 
d i s t r i b u t i o n i n t h e l a k e s e i l a e n t s shows a t r e n d 
f o r i n c r e a s i n g c o n c e n t r a t i o n f r o n n e a r s h o r e a n d 
a i d - l a k e s h a l l o w w a t e r , c o a r s e s e d i a e n t d e p o s i t s 
o u t w a r d s i n t o t h e f i n e - g r a i n e d s e d i m e n t i n t h e 
d e e p e r w a t e r b a s i n s . The a p p l i c a t i o n of a q u a r t z 
c o r r e c t i o n t o c o m p e n s a t e f o r t h e d i l u t i o n by a n 
i n e r t c o n s t i t u e n t r e v e a l s t w o a a j o r a n o m a l i e s o f 
h i g h e r m e r c u r y c o n c e n t r a t i o n . The SAGINAW 
AROHALY o c c u r s I n t h e s o u t h e r n b a s i n s of t h e l a k e 
a n d i s b e l i e v e d t o b e due t o t h e i n p u t o f 
i n d u s t r i a l a e r c u r y f r o a S a g i n a w Bay; t h e BRUCE 
AROHALY i n t h e n o r t h e a s t e r n p a r t o f M a n l t o u l l n 
b a s i n i s b e l i e v e d t o b e d u e t o t h e w e a t h e r i n g of 
s u l f i d e d e p o s i t s v i t h s u b s e q u e n t c o n c e n t r a t i o n i n 
t h e l a k e s e d i m e n t s b e i n g r e l a t e d t o m a l o r v a t e r 
c i r c u l a t i o n p a t t e r n s I n t h e l a k e . F r o n 
s t a t i s t i c a l a n a l y s i s t h e a e r c u r y i s b e l i e v e d t o 
b e bound i n t h e s e d i a e n t s p r e d o m i n a n t l y a d s o r b e d 
o r c o a p l e x e d by o r g a n i c m a t t e r v i t h s u b s i d i a r y 
a d s o r p t i o n b y t h e s u r f a c e s o f i r o n s u l f i d e s a n d 
h y d r a t e d I r o n o x i d e - i n o r g a n i c p h o s p h o r u s 
c o m p l e x e s . 
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069 
A p p l i c a t i o n of t h e S t a l n t o n S y r i n g e Method t o t h e 
A n a l y s i s o f Mercury i n N a t u r a l W a t e r s 

Thompson. J . A . ; HcComas, F . T . ; F i s h . Mar. S e r v . , 
Pac. E n v i r o n , I n s t . , West Vancouve r , B . C . , 
c a n a d n , Canada 

E n v i r o n , L e t t . (RVLTAI) , 5 ( 3 ) , 189 -97 ; 1973 

HBRCURY; NATURAL WATERS; STATNTOH SYRINGE HETHOD; 
ARAITSIS; WATER 

A r e l a t i v e l y I n e x p e n s i v e , s i a p l e and p r e c i s e 
method f o r t h e a n a l y s i s o f sub-nanogram 
q u a n t i t i e s of a e r c u r y i n n a t u r a l w a t e r s I s 
d e s c r i b e d . Through a c o a b l n a t i o n of a s o l v e n t 
e x t r a c t i o n p r o c e d u r e and a " c o l d - v a p o r " 
t e c h n i q u e , s t a n d a r d d e v i a t i o n s o f p l u s o r a l i r a s 
0 .0019 and p l u s o r minus 0 . 0 1 1 2 were o b t a i n e d a t 
t h e aean c o n c e n t r a t i o n s of 0 . 0 2 3 and 0 . 1 6 6 n g / a l 
r e s p e c t i v e l y . R e c o v e r i e s o f 91* a r e r e p o r t e d . 

U70 
C o n c e n t r a t i o n F a c t o r s of C h e a i c a l E l e a e n t s i n 
E d i b l e A q u a t i c O r g a n i s e s 

Thoapson , S t a n l e y E . ; B u r t o n , c . Ann; Qulnn , 
p o r t h y J . ; Ng, Took c , 

UCRL-50 .11 (Pev. 1) , UCRL-5050 (Rev. 1) , Lawrence 
L a b o r a t o r y , L i v e r a o r e , CA. B i o - B e d l c a l D i v i s i o n , 
TID-0500 , 0C-08 . O c t o b e r 1 0 , 1972 , p . 1 - 7 7 ; 
1<»72, O c t o b e r 10 

CONCENTRATION FACTOR; POODSTOPPS; ELEBENTS; 
AQUATIC BIOLOGY; REVIEW 

071 
E n v i c o n a e n t a l G e o c h e a l s t r y : Soae Recen t S t u d i e s 
in t h e U n i t e d Kingdom 

T h o r n t o n , I . ; Webb, J . 5 . 

p a r t o f D. H e a p h i l l (Ed.) . Seven th Annual 
c o n f e r e n c e on T r a c e S u b s t a n c e s i n E n v i r o n a e n t a l 
H e a l t h , U n i v e r s i t y of N l s s o u r i - C o l u a b i n , 
C o l u s b i a , HO 65301 ; 1973, J u n e 12-10 

GEOCHEMISTRY; AGRICULTURE; ESTUARIES; FISHERIES; 
GEOCHEMICAL RFCOHNAISSANCE; HOLYBDENUH; ZINC; 
WHINS; SHELTERS; SEDIMENTS; OYSTERS; BOTTOM 
FAUNA; SALTWATER 

GEOGRAPHICAL DESCRIPTION: U n i t e d Kingdom; 
Eng land ; Wales 

The p a p e r o u t l i n e s s o a e r e c e n t a p p l i c a t i o n s of 
g e o c h e a i c a l p a r a m e t e r s t o a g r i c u l t u r e , e s t u a r i n e 
f i s h e r i e s and p o l l u t i o n s t u d i e s and d i s c u s s e s t h e 
G r o u p ' s c u r r e n t proqramne i n e n v i r o n m e n t a l 
g e o c h e m i s t r y i n r e l a t i o n t o t h e g e o c h e m l c a l a t l a s 
of England and Wales , Kxaup le s a r e shovn of t h e 
r e s u l t s o f g e o e h e n l c a l r e c o n n a i s s a n c e i n d i c a t i n g 
both e x t e n s i v e molybdenum a n o m a l i e s and 
m u l t i - e l e e e n t ' low* p a t t e r n s i n r e l a t i o n t o 
an imal h e a l t h , and anomalous p a t t e r n s due t o o l d 
mining and s m e l t i n g a c t i v i t i e s which a r e a l s o o f 
p o t e n t i a l a g r i c u l t u r a l s i g n i f i c a n c e , 
c o n t a a i n a t i o n of z i n c i n w a t e r s and s e d i a e n t s h a s 
been r e l a t e d t o t h e f a i l u r e of o y s t e r l a r v a e i n a 
h a t c h e r y I n Nor th Weles and b a s e - l i n e s t u d i e s 
show wide g e o c h e m i c a l v a r i a t i o n i n o t h e r 
e s t u a r i e s used f o r o y s t e r p r o d u c t i o n . The e f f e c t 
of t h e d i s p o s a l of sewage s l u d g e on t r a c e e l e m e n t 
d i s t r i b u t i o n i n w a t e r s and s e d i a e n t s has been 
s t u d i e s i n t h e P l r t h of C l y d e and r e l a t e d t o t h e 
d i s t r i b u t i o n of b o t t o a f a u n a . 

0 7 2 
D i s t r i b u t i o n o f Zn , P e , Nn, and Sr i n Mar ine 
P i s h e s o f D i f f e r e n t F e e d i n g H a b i t s 

T i n g , R . ; P u e r t o R i c o N u c l e a r c e n t e r , Hayague 

P u e r t o R i c o N u c l e a r C e n t e r , Hayague, 
CONP-710510—P2, 7 0 9 - 7 2 0 ; 1971 

BONES: DISTRIBUTION; FISH; INTESTINES; IRON: 
MANGANESE; MUSCLES; SKIN; STRONTIUM; ZINC; TISSUE 
DISTRIBUTION; SALTWATBR 

073 
S u b l e t h a l c y t o t o x i c E f f e c t s o f M e r c u r i c C h l o r i d e 
on t h e r i l i a t e TETRAHYHENA PIRIFORMIS 

T i n g l e , L . E . ; P a v l a t , w .A . ; Cameron, I . L . ; Med 
S c h . , U n i v . T e x a s , San A n t o n i o , Tex . 

J . P r a t o z o o l . (JPRAR), 20(2) 301-0 ; 1973 

MERCURY; TOIICITT; PROTOZOA; MERCURIC CHLORIDE 

TAAONOHT: TBTRAHYMENA PYRIFORMIS 

Mercu r i c c h l o r i d e a t a s u b l e t h a l c o n c e n t r a t i o n of 
0 . 5 0 ma /1 c a u s e d d e l e t e r i o u s c h a n g e s i n T. 
PIRIFORMIS c e l l m o t i l i t y , a c t i v i t y o f t h e w a t e r 
e x p u l s i o n v e s i c l e s , and c e l l s h a p e , w h e r e a s a t a 
l o v e r c o n c e n t r a t i o n ( 0 . 2 5 ng /1) i t was w i t h o u t 
e f f e c t . The h i g h e r s u b l e t h a l HgC12 c o n c e n t r a t i o n 
e l i c i t e d damage o f s e v e r a l c e l l s t r u c t u r e s , and 
t h i s damage p e r s i s t e d and a c c u m u l a t e d v i t h t i n e 
up t o 20 b r . a t t h e l o v e r Hgcl2 c o n c e n t r a t i o n . 
T h e r e were e x t e n s i v e c h a n g e s a f t e r 1 - h r e x p o s u r e 
i n v o l v i n g p r i m a r i l y n i t o c h o n d r i a ; howeve r , a l l 
mo-lot c h a n g e s v e c e r e p a i r e d a f t e r 20 h r of 
c o n s t a n t e x p o s u r e t o R g c l 2 , i n d i c a t i n g 
a d a p t a t i o n t o t h e t o x i c a n t . 



4 7 0 
1 0 4 

07a 
l o s s e s of Z i n c 65 t o I n o r g a n i c S u r f a c e s i n M a r i n e 
A l g a l n u t r i e n t Medium 

T o m l i n s o n , P . D . ; R e n f r o , W.C. ; D e p a r t a e n t o f 
O c e a n o g r a p h y , O r e g o n S t a t e U n i v e r s i t y , C o r v a l l i s , 
O r e . 9 7 3 3 1 

E n v i r . S c i . T e c h n o l . 6 ( 1 2 ) , 1 0 0 1 - 1 0 0 5 ; 1 9 7 2 , 
November 

MARINE BIOTA; ADSORPTION; UPTAKE; INORGANIC 
SURFACES; MARINE PHYTOPLANKTON; ZINC 6 5 ; SALTWATER 

The n a t u r e and a a g n i t u - l e o f Z n - 6 5 l o s s e s f r o a a 
• a r i n e a l g a l n u t r i e n t a e d i u a t h r o u g h a d s o r p t i o n 
t o i n o r g a n i c s u r f a c e s v e r o e x a m i n e d . I n t h e pR 
r a n g e 6 . 3 - 7 . 5 , a p r e c i p i t a t e f o r a e d i n t h e 
medium. T h e s e p a r t i c l e s a c c u a u l a t e d u p t o 7 0 * o f 
t h e ? n - 6 5 i n t h e a e d i u a w i t h i n 20 h r a t pH v a l u e s 
n e a r 7 . 5 Z n - 6 5 u p t a k e a t a r® of 6 . 3 was 
n e g l i g i b l e . The f i l t e r e d s e a v a t e r b a s e o f t h e 
n u t r i e n t n e d i u a v a s u sed t o s t u d y z n - 6 5 l o s s e s t o 
g l a s s w a r e s u r f a c e s . The r e l a t i o n s h i p b e t w e e n t h e 
p e r c e n t a d s o r p t i o n o f Zn-P5 f r o a a c o n t a i n e d 
s e a w a t e r s a m p l e and v e t t e d - g l a s s s u r f a c e 
a r e a / p l p e t t e s a m p l e v o l u m e v a s f o u n d t o b e l i n e a r 
f o r b o r o s l l i c a t e glao3 v o l u m e t r i c p i p e t t e s i n t h e 
s i z e r a n g e t e s t e d ( 1 - 1 5 ml). At pH 8 . 0 , 
g l a s s w a r e v i t h s u r f a c e a r e a / s a a p l e v o l u a e r a t i o s 
a s s m a l l a s t h o s e o f 2 0 - m l v o l u m e t r i c p i p e t t e s 
a d s o r b e d 7 - 1 1 « o f t b e c o n t a i n e d s a m p l e a c t i v i t y . 
Ose of p o l y p r o p y l e n e a p p a r a t u s w a s f o u n d t o 
s i g n i f i c a n t l y r e d u c e z i n c l o s s e s . T t v a s 
c o n c l u d e d t h a t zn-6" i a d s o r p t i o n b y i n o r g a n i c 
s u r f a c e s c o u l d r e s u l t i n s e r i o u s e r r o r s i n 
m e a s u r e m e n t s o f Z n - 6 5 n p t a k e b y m a r i n e 
p h y t o p l a n k t o n . 

175 
R e c o v e r y o f Heavy Me ta l C o a p o u n d s by 
M l c r o o g r a n i s m s . I I . I n c o r p o r a t i o n o f 
P h e n y l m e t c u r l c and M e r c u r i c A c e t a t e I n t o 
M i c r o o r g a n i s m s T o l e r a n t t o Them 

Tomoyeda , H.; H o r i t s u , H. ; , Azuma, T . ; F a c . 
A g r i c . , G i f u U n i v . , G i f u , J a p a n 

Nippon Noge l Kagaku K a i s h i (NNKKAA) , 4 7 ( 1 ) , 5 1 - 5 : 
1973 

MERCURY; BACTERIA; MERCURY COMPOUNDS; 
MICRODGANISMS; HEAVY METALS; ACTIVATED SLODGE 

TAXONOMY: PSEUDO MORAS OVAT.IS 

A m i c r o o r g a n i s m t o l e r a n t t o b o t h p h e n y l m e r c u r i c 
a c e t a t e and m e r c u r i c a c e t a t e v a s f o a n d i n 
a c t i v a t e d s l u d g e . I t w a s i d e n t i f i e d a s 
PSEODONONAS OVALIS. Both compounds w e r e 
I n c o r p o r a t e d i n t o t h e p r e c i p i t a t e and t h e 
s u p e r n a t a n t f r a c t i o n s o b t a i n e d by t h e 
c e n t r i f u g a t i o n o f t h e c e l l h o a o g e n a t e a t 2 6 . 0 0 0 g 
f o r 15 min . 

0 7 6 
Heavy M e t a l s i n F i s h f r o m S c o t t i s h W a t e r s 

T o p p i n g , G . ; Mar . l a b . , Abe rdeen 

A q u a c u l t u r e , 1 ( 4 ) , 3 7 3 - 3 7 7 ; 1973 

HEAVY HBTALS; FISH; FOOD CHAIUS; PLANKTON; FISH; 
COPPER; ZINC; CADMIUM; LEAD 

GEOGRAPHICAL DESCRIPTION: S c o t l a n d ( c o a s t ) 

The c o n c e n t r a t i o n of f o u r h e a v y m e t a l s ( c o p p e r , 
z i n c , c a d a i u m and l e a d ) h a s b e e n a e a s u r e d i n f o u r 
s p u c l e s of c o m m e r c i a l f i s h c o l l e c t e d f r o m 
S c o t t i s h v a t e r s . From t h e U n i t e d n u a b e r s o f 
f i s h and a r e a s e x a m i n e d t h e r e a p p e a r s t o b e 
l i t t l e d i f f e r e n c e i n c o n c e n t r a t i o n o f a n y o n e 
m e t a l b e t w e e n a r e a s f o r t h e same s p e c i e s . I t i s 
s u g g e s t e d however t h a t t h e r e may be a d i f f e r e n c e 
i n t r a c e m e t a l c o n t e n t of p l a n k t o n f e e d i n g f i s h 
a n d b o t t o m f e e d i n g f i s h . 

0 7 7 
M i c r o b i a l U p t a k e o f Lead 

T o r n a b e n e , T . G . ; E d v a r d s , H.w. 

S c i e n c e , 176 ( 4 0 4 1 ) , 1 3 3 4 - 1 3 3 5 ; 1972 

MICROORGANISM; UPTAKE; LEAD; LEAD COMPOUNDS 

TAXONOMY: MICROCOCCUS LUTEUS; AZOTOBACTER SP 

MICROCOCCUS LOTBUS a n d AZOTOBACTER s p . c e l l s 
g r o v n i n b r o t h i n c o n t a c t w i t h a d i a l y s i s 
membrane c o n t a i n i n g l e a d b r o m i d e w e r e f o u n d t o 
I m m o b i l i z e 0 . 9 and 3 . 1 x 1 0 ( 2 ) m i l l i g r a m s of l e a d 
p e r g r a n o f v h o l e c e l l s , o n a d r y v e i g h t b a s i s , 
r e s p e c t i v e l y . C u l t u r e t u r b i d i t y a n d c e l l c o u n t 
a e a s u r e a e n t s on t h e s e and o t h e r c e l l c u l t o r e s 
s h o v t h a t ' l e a d b r o m i d e , l e a d I o d i d e , and l e a d 
b r o m o c h l o r l d e i n c o n c e n t r a t i o n s a p p r o a c h i n g 
s o l u b i l i t y l i m i t s h a v e no d e t e c t a b l e e f f e c t on 
o v e r a l l g r o v t h r a t e a n d c e l l v i a b i l i t y . A n a l y s e s 
o f c e l l u l a r s u b t r a c t i o n s r e v e a l t h a t f r a c t i o n s o f 
c e l l v a i l p l u s m e a b r a n e c o n t a i n 9 9 . 3 and 9 9 . 1 
p e r c e n t o f t h e l e a d f o u n d a s s o c i a t e d v l t h 
MICROCOCCUS LUTEOS a n a AZOTOBACTER S p . , 
r e s p e c t i v e l y . The r o m a l n d e r i s f o u n d a s s o c i a t e d 
v i t h t h e c y t o p l a s m i c f r a c t i o n s . 

0 7 8 
E f f e c t s of L e a d on B a c t e r i a l Membranes 

T o r n a b e n e , T . G . ; E d v a r d s , H.W. 

p a r t of H e m p h i l l , D.D. ( E d . ) , S e v e n t h Annua l 
C o n f e r e n c e on T r a c e S u b s t a n c e s i n E n v i r o n m e n t a l 
H e a l t h , Held a t M e m o r i a l U n i o n , U n i v e r s i t y o f 
M i s s o u r i - C o l u m b i a , C o l u m b i a , HO, J u n e 1 2 - 1 4 , 
1 9 7 3 ; 1973 

MEMBRANES; LEAD; GROWTH RATE; CELL VIABILITY; 
CYTOPLASM: L I P I D S ; CELL MEMBRANES; CELL WALLS; 
CELLS; BACTERIA: MICROORGANISMS 

P r e v i o u s v o r k s h o v s t h a t b a c t e r i a l c e l l s c a n t a k e 
u p s u b s t a n t i a l q u a n t i t i e s o f l e a d f r o m s o l u t i o n 
v l t h o u t a p p a r e n t e f f e c t s o n o v e r a l l g r o v t h r a t e 
a n d c e l l v i a b i l i t y . Lead r e t a i n e d b y t h e s e v h o l e 
c e l l s i s a s s o c i a t e d e s s e n t i a l l y c o m p l e t e l y v l t h 
t h e c e l l v a i l and membrane , and v e r y l i t t l e 
r e a c h e s t h e c y t o p l a s m . T h e p r e s e n t p a p e r d e a l s 
v i t h i n t e r a c t i o n o f l e a d v i t h membrane l i p i d s of 
H. LUTHJS. E f f e c t s of membrane l i p i d s 
c o m p o s i t i o n a n d s t r u c t u r e upon l e a d r e t e n t i o n i s 
d i s c u s s e d . 



1 0 5 
0 7 9 

0 7 9 
c h a r a c t e r i z a t i o n of B o t t o a S e d l a e n t s : C a t i o n 
F.xchanoe c a p a c i t y a n d E x c h a n g e a b l e C a t i o n s t a t a s 

T o t h , S . J . ; o t t , A . N . ; D e p a r t a e n t o f S o i l s and 
C r o p s , C o l j e a e o f A g r i c u l t u r e a n d P n v l r o n a e n t a l 
S c i e n c e s , R u t g e r s U n i v e r s i t y , Hew B r u n s w i c k , N.I 
08903 

E n v i r o n . S c i . 6 T e c h . , 0 ( 1 1 ) , 9 3 5 - 9 3 9 ; 1 9 7 0 , 
Noveaber 

SEDIMENTS; CATIONS; EXCHANGE CAPACITY; 
EXCHANGEABLE CATIOR STAT0S; IBON; MANGANESE; 
RIVERS: EST0ARIBS; FRESHWATER 

Two p i r a a e t e r s , c a t i o n e x c h a n g e c a p a c i t y (CEC) 
and e x c h a n g e a b l e c a t i o n s t a t a s (ECS), were a s e d 
t o c h a r a c t e r i z e b o t t o a s e d l a e n t s c o l l e c t e d f r o a 
r i v e t s , b a y s , and f r e s h w a t e r i a p o u r d a e n t s . I t 
was n e c e s s a r y t o i n v e s t i g a t e t h e e f f e c t of d r y i n g 
on C3Z and e x c h a n g e a b l e Fe and Hn t o a r r i v e a t 
s a t i s f a c t o r y a o d i f l c a t l o n s o f s o i l t e c h n i q u e s 
used f o r t h e s e p a r a a e t e r s . Hide v a r i a t i o n s were 
o b t a i n e d i n CEC and ECS v a l u e s f o r t h e s e d i m e n t s . 
CEC and ECS v a l u e s aoy b e u t i l i z e d f o r 
d e t e r a i n l n g s a l t w a t e r i n t r u s i o n s and p o l l u t i o n 
e f f e c t s . 

080 
H a t e r Q u a l i t y and F i s h L i f e Below s e w a g e O n t f a l l s 

T s a l , Chu-Fa 
T r a n s . A a e r . F i s h . S o c . , 1 0 2 ( 2 ) , 2 8 1 - 2 9 2 ; 1 9 7 3 , 
A p r i l 

HATER QDALITY; PISH; SEHAGE OOTPALIS; CHLORINE; 
T0RBIDITY; SL0DGE; SPECIES DIVERSITY 

GEOGRAPHICAL DESCRIPTIOH; O.S . (E) , V i r g i n i a , 
M a r y l a n d , P e n n s y l v a n i a 

C o n p a r a t i v e s t u d i e s o f w a t e r q u a l i t y and f i s h 
s p e c i e s d i v e r s i t y i n s t r e a a l o c a t i o n s l n n e d i a t e l y 
above a n d be low t h e o u t f a l l s o f 109 s e c o n d a r y 
sewage t . c e a t n e n t p l a n t s w e r e a a d e i n V i r g i n i a , 
M a r y l a n d , and P e n n s y l v a n i a . S e w a g e c h l o r i n e and 
t u r i h l d i t y i n c r e a e n t r e s u l t i n g f r o a s l u d g e w e r e 
f o u n d t o be a a l o r c a u s a t i v e f a c t o r s f o r f i s h 
s p e c i e s d i v e r s i t y r e d u c t i o n b e l o w t h e o n t f a l l s . 

0 8 1 
T r a c e E l e a e n t T r a p p i n g i n P t e r o p o d T e s t s 

T u r e k i a n , K . K . ; K a t z , A . ; C h a n , L . ; Dep. G s o l . 
G e o p h y s . , Y a l e D n i v . , New Haven , Conn . 

H a n o i , O c e a n o g r . (LIOCAH) , 1 8 ( 2 ) , 2 0 0 - 9 ; 1973 

IRON; PTEROPOD; PLANKTON; TRACE ELEMENTS; OCEANS; 
SALTWATER; CERTOM; LANTHAN0M; SAHARI0H; EOROPIOH: 
THORIOM; SCAHDIOd: CHR0MI0H; COBALT; LHTXRONY; 
SELENI0M 

•) 
GEOGRAPHICAL DESCRIPTIOH: J o r d e n , G u l f o f Agaba ; 
O . S . (HE), New Y o r k , Lonq I s l a n d Sound 

P t e r o p o d t e s t s f c o a t h e G u l f o f Aqaba and t h e 
S o u t h A t l a n t i c Ocean and " b u l k " ( s o f t t i s s u e ) 
p l a n k t o n s a a p l e s f r o a Long I s l a n d Sound w e r e 
a n a l y z e d by i n s t r u a e n t a l n e u t r o n a c t i v a t i o n 
a n a l y s i s (INAA) f o r 11 t r a c e a e t a l s ( F e , C e , L a , 
S a , EU , T h , s c , C r , Co , S b , Se) t o s t u d y t h e 
t r a p p i n g a n d t r a n s p o r t a e c h a n l s a s f o r t h e s e 
a e t a l s i n t h e o c e a n s and t h e c a p a b i l i t y o f 
p t e r o p o d s t o a o d i f y t h e c o a p o s l t i o n o f s e a w a t o c 
d a r i n g t h i s p r o c e s s . The i n t e r n a l c o r r e l a t i o n s 
a a o n g t h e s e a e t a l s s t r o n g l y s u g g e s t t h a t a f i n e l y 
p a r t i c u l a t e ( l e s s t h a n 0 . 2 a) a u t h i g e n l c 
i r o n - r i c h p h a s e (hydrafced o x i d e o r p h o s p h a t e ) i s 
t r a p p e d by b o t h t h e s o f t a n d h a r d t i s s u e s , o f 
p l a n k t o n and t h a t t h i s p h a s e i s t h e n a j o r c a r r i e r 
o f s e v e r a l o f t h e t r a c e a e t a l s . A s s u a i n g t h a t 
t h e i r o n - r i c h f l o c - t r a p p i n g M e c h a n i s e i s 
a p p l i c a b l e t o a l l p e l a g i c c a l c a r e o u s t e s t s , t h e n 
t h e downward f l u x of i r o n and a s s o c i a t e d t r a c e 
e l e a e n t s c a r r i e d by t h e s e t e s t s c a n b e a s s e s s e d . 
TO t h e p r e c i s i o n of c u r r e n t knowledge a b o u t t h e 
t r a n s p o r t and d i s s o l u t i o n of 1 c a l c i u a c a r b o n a t e i n 
d e e p w a t e r , t h i s a s s u a p t i o n l e a d s t o t h e 
c o n c l u s i o n t h a t t h e I r o n a n d t h e a s s o c i a t e d t r a c e 
e l e a e n t s h a v e r e s i d e n c e t i n e s i n t h e d e e p v a t a r 
of t h e s a a e o r d e r of a a g n i t u d e a s t h a t o f t h e 
d e e p w a t e r i t s e l f . 

082 
D i s t r i b u t i o n o f Z i r c o n i a a , T i t a n i n a . N i c k e l , 
C o b a l t , L e a d , C o p p e r , and o t h e r E l e a e n t s i n t h e 
S u r f a c e L a y e r o f R e c e n t D e p o s i t s i n Lake B a l k h a s h 

T u r o v s k i i , D . S . ; Lnbc 'nenko, I . Y . ; C h e r k a s o v a , 
E . V . ; G e o l . I n s t . Hoscow, OSSR 

L i t o l . P o l e z . I s k o p ( 1 ) , 0 7 - 5 5 ; 1973 

SEDIMENTS; LAKES; ZIRCOHIOM; TITANIOH; NICKEL; 
COBALT; LEAD: COPPER; DISTRIBOTION; GALLTOH; 
VAHADIDM; CHROBIDH; IRON; MAHGANESE; PHOSPHOROS; 
MOLYBDENOH; CARBON; ORGANIC COHPOONDS; TRACE 
ELEMENTS; ACCOBOLATION 

The M a j o r i t y o f t h e e l e a e n t s s t u d i e d c a a e f r o a 
s u s p e n d e d a a t v e r c a r r i e d i n t o t h e l a k e by t h e H i 
R i v e r . Four g r o u p s o f e l e a e n t s c a n b e 
d i s t i n g u i s h e d , w h i c h , i n t h e o r d e r o f i n c r e a s i n g 
g e o c h e a i c a l a o b i l l t y , a r e (1) Zr and Ga; (2) T i , 
v , a n d c r : (3) F e , Hn, p , c u , P b , C o , and K i ; a n d 
(0) Mo a n d C . D i s t r i b u t i o n o f t h e e l e a n t 3 i s 

g o v e r n e d by t h e h y d r o d y n a a i c s of t h e b a s i n , 
r e s u l t i n g i n e n r i c h a e n t o f t h e f i n e s t s e d i a e n t s 
v l t h e l e a e n t s o f g r o u p (3) . ''.r a c c u m u l a t e s I n 
t h e c o a s t a l s a n d s , w h i l e t h e a a x i a u a 
c o n c e n t r a t i o n o f g r o u p (2) o c c n r s In c o a r s e and 
a l s o i n s a a l l s i z e a l e u r i t e s . 



4 8 3 
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"83 
Heavy R a t a l s P o l l u t e N a t u r e , Hay R e d u c e 
P r o d u c t i v i t y 

T y l e r , G. 

Ambio, 1 ( 2 ) , 5 2 - 5 9 : 1 9 7 2 , A p r i l 

z m c j COPPER; CADNTUP; CHROMIUM; NICKEL; 
VANADIUM; FOSSIL; FOILS; LEAD; IROR; MANGANESE; 
ATOMIC ABSORPTION SPECTROPHOTOMETRY; CALCIOH; 
RAGNESIU ' . i POTASSIUM; SODIUM; PHOSPHORUS? 30LP0B; 
ACCUMULATION; ROSSES; ION EXCHANGE; GEOGRAPHIC 
VABIAMORS; HEAVY METALS; COMPLEXES; LXCRERS; 
M T T W ; HUMUS; GRASSES; SEDGES; HERBS; OPTAKK; 
ROOTS; SPRUCE HEEDLBS; RAIN; PEATS; 
CONCENTRATION; CHELATION; DECOMPOSITION PATE; 
MOLYBDENUM; DEFICIENCY; BARKS; TWIGS; LEAVES; 
PLANTS; WATER; TREES 

R o s s e s and l i c h e n s a c c u m u l a t e h e a v y a e t a l s Cron 
t a i n o r d r y d e p o s i t i o n by I o n e x c h a n g e . A t o a l c 
a b s o r p t i o n s p e c t r o p h o t o m e t r y i s a f a s t a n d 
s e n s i t i v e m e t h o d f o r a n a l y z i n g f o r h e a v y a e t a l s . 
o t h e r p l a n t s a c c u m u l a t e h e a v y a e t a l s t h r o u g h t h e 
r c o t s , t r a n s f e r a p a r t t o t h e s h o o t s , and t h e n 
a f t e r v i l t i n g a n d l i t t e r f o r a a t i o n a c c u a u l a t e 
more by i o n e x c h a n g e , s o a e p l a n t s a r e 
s u p e r f i c i a l l y r o o t e d i n t h e . h e a v i l y p o l l u t e d , 
a c i d h u a a s l a y e r a n d h a v e a c o n s i d e r a b l e u p t a k e 
of h e a v y a e t a l s . I n p e a t b o g s t h e a n t h o r h a s 
f o u n d c a d a i u a u p t o 5 . 1 p a r t s p e r a i l l l o n d r y 
v e i g h t and l e a d up t o 1 8 0 . Re s p e c u l a t e s t h a t 
s u c h c o n c e n t r a t i o n s may l e a d t o a r e d u c e d 
d e c o m p o s i t i o n r a t e , w h i c h w i l l l e e d t o I n c r e a s e d 
U t t e r , m i n e r a l s b o u n d i n u n a v a i l a b l e f o r a and 
t h e r e f o r e r e d u c e d p r o d u c t i o n . T h i s a c c u a u l a t i o n 
c o u l d b e n a d e a v a i l a b l e a l l a t o n c e by c l e a r 
c u t t i n g o r by f o r e s t f i r e s o r i t c c a l d be l o s t t o 
t h e g r o u n d w a t e r . T h e r e c o u l d a l s o b e o t h e r 
e f f e c t s , e . g . , an i n c r e a s e i n c o p p e r a n d s i n e n a y 
e n h a n c e p r o d u c t i o n by p r o v i d i n g a i c r o n u t r i e n t s . 

484 
Mercu ry a s a fiydcospheric p o l l u t a n t . 1 . 
A c c u m u l a t i o n a n d E x c r e t i o n i n TAPES DBCUSSATUS L . 

O n l u , H . T . ; R e y r a n d , n . ; K e e k e s , S . 

P a r t o f R a i v o , R . ( E d . ) , Mar ina P o l l u t i o n a n d S e a 
L i f e . Pood and A g r i c u l t u r e O r g a n i z a t i o n o f t h e 
U n i t e d N a t i o n s , C o n f e r e n c e h e l d i n R o a e I t a l y , 
O e c e a b e r 9 - 1 8 , 1 9 7 0 . P i s h i n g Hews (Rookc) L t d . , 
110 F l e e t S t r e e t L o n d o n , EC4A M L E n g l a n d , ( p . 
292-51 6 2 3 o . : 1972 

RADIONUCLIDES; TISSUES; TISSUE DISTRIBUTION; 
HERCURT; HEHCDRT 2 0 3 ; OBRCBRT CHLORIDE; 
BIOACCURULATJON; EXCRETION; TRACERS; BIOLOGICAL 
HALF-LIFE; BIVAIUES 

TAXONOMY: TAPES DECUSSATES 

H e r c u r y - 2 0 3 c h l o r i d e was I n c o r p o r a t e d i n b i v a l v e s 
f t o a s e a w a t e r s o l u t i o n . In f o o d (PHAEODACTYLOR 
c u l t u r e ) and b y i n j e c t i o n i n t o t h e f o o t m u s c l e . 
A c c u m u l a t i o n f r o m s e a w a t e r was q u i t e r a p i d . By 
t h e f i r s t two m e t h o d s t h e b i o l o g i c a l h a l f l i f e 
was 1 - 2 w e e k s , b ' l t i t v a s s u c h l o n g e r f o r t h e 
i n j e c t e d m a t e r i a l ( o f t h e o r d e r o f a y e a r o r 
a o r e ) . The d i s t r i b u t i o n o f t h e m e r c u r y i s g i v e n 
f o r e a c h g r o u p f o r « t i m e p e r i o d o f 62 d a y s . 
Much o f t h e n e r c u r y was i n t h e v i s c e r a l o r g a n s I n 
a l l 3 c a s e s . 

4 8 5 
U p t a k e o f H a r c u r y by Caged Rainbow T r o u t (SALHO 
DAIRDNBRI) i n t h e S o u t h S a s k a t c h e w a n R i v e r . 

U t h e , J . F . ; A t t o n , F . B . ; R o y e r , L . R . ; F r e s h w a t e r 
I n s t . , F i s h . R e s . Board c u n a d a , W i n n i p e g , Man i toba 

J . F i s h . R e a . B o a r d C a n . (JFRBAK), 3 0 ( 5 ) , 6 4 1 - 5 0 ; 
1973 

MERCURY; RETENTION; RAINBOW TROUT; PISH; RIVERS; , 
UPTAKE; RBtHYLMBWCURY 

TAXONOMY: SALRO GAIRDRBRI 

When r a i n b o w t r o u t ( S , GAIRDNERI) VMTO h e l d i n 
c a g e s i n t h e S o a t h S a s k a t c h e w a n R i v e r f o l l o w i n g 
c u r t a l l a e a t o f a e r c a r y d i s c h a r g e s t o t h e r i v e r , 
a r a p i d u p t a k e o f Hg by t h e f i s h o c c u r r e d d u r i n g 
t h e f i r s t warn summer p e r i o d (1970) w i t h a a c h 
l e s s u p t a k e d u r i n g t b e r e s t o t t h e y e a r . A 
s e c o n d summer e x p e r i m e n t ( 1 9 7 1 ) p r o d u c e d n o 
s i g n i f i c a n t l y d i f f e r e n t r e s u l t s s u g g e s t i n g t h a t a 
l o n g - t e r m c o n t a m i n a t i o n e x i s t e d w i t h i n t h i s r i v e r 
s y s t e m . A n a l y s e s showed t h a t t h e h u l k o f Hg 
p r e s e n t In t h e f i s h c a r c a s s e s was p r e s e n t a s 
m e t h y l m e r c u r y . 

4 8 6 
D i s t r i b u t i o n o f C e r t a i n T r a c e E l e a e n t s I n n a r l n e 
S e d i a e n t s s u r r o u n d i n g V u l c a n o i s l a n d ( I t a l y ) 

V a l e t t e , J.N.; C e n t . R e c h . S e d l m e n t o l . M a r . , 
C e n t . U n i v . , P e r p i g n a n , P r a n c e 

O r e s S e d i m e n t s , I n t . S e d i a e n t o l . c o n g r . , 8 t h , , 
3 2 1 - 3 7 ; 1973 

TRACE ELEMENTS; SEDIBESTS; FOMAROLB; SALTWATER; 
DISTRIBUTION; WATER 

GEOGRAPHICAL DESCRIPTION: I t a l y , V u l c a n o i s l a n d 
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UB7 
Accumulation of certain Trace elements In narino 
OrgnnlBms from tho Sea Around the Capo of oood 
Hope 
van As, D . ; F o u r l o , I I . 0 , ; V l e g g a a r , H. 

P a r t o f R a d i o a c t i v e C o n t a m i n a t i o n of t h e R a c i n e 
E n v l r a n m e n t , p r o c e e d i n g s o f symposium h e l d by t h e 
I n t e r n a t i o n a l A t o a l c E n e r g y Agency , S e a t t l e , WA, 
J u l y 1 0 - 1 U , 1972 {615-62? ) 786 p . ; 1979 

ACTIVATION ANALYSIS} ALGAE; ANTIMONY; AQUATIC 
ECOSYSTEMS; CESIUM; CHROMIUM; COASTAL RATERS; 
COBALT; CRUSTACEA; PISH; IROR; MANGANESE; 
METABOLISM: MOLLUSCS; NUCLEAR POWER PLANTS; 
QUANTITATIVE CHEMICAL sirALYSTS; RETENTION; 
SEAFOOD; SAITWATER; STRONTIUM; TISSUES; TRACE 
ELEMENTS; OPTAKB; ZINC 

TAX0H3HY: POPPHYRA C ^ E N S I S ; ECFtONI MAXIMA; 
IILVA S P P . ; SUliRIA VITATTE; HALlOlIS MIOAE; DONAX 
SERRA; NTTJLIS MBRIBIONALIS; JASUS LILAMOII 

GEOGRAPHICAL DESCRIPTION: SOUth Africa, Capo Of 
race Hope, Capetown 

An i n v e s t i g a t i o n o f t h e r e c i p i e n t c a p a c i t y of t h e 
s e a f o r r a d i o a c t i v e e f f l u e n t f r o n a s i t e on t h e 
wes t c o u n t of S o u t h A f r i c a , 25 km n o r t h o f C a p e 
Town, n e c e s s i t a t e d t h e d e t e r m i n a t i o n o f 
c o n c e n t r a t i o n f a c t o r s f o r t h o s e n u c l i d e s v h i c ) 
would p r o b a b l y be p r e s e n t i n t h e e f f l u e n t o f t h e 
p r o p o s e d n u c l e a r i n s t a l l a t i o n s . S t a b l e e l e m e n t 
a n a l y s e s w e r e d o n e f o r t h e s e c o r r o s i o n e l e a e n t s 
wh ich a r e known t o have h i g h a c c u a u l a t i o n f a c t o r s 
and w h i c h h a v e I n d u c e d r a d i o a c t i v e i s o t o p e s o f 
l o n g h a l f - l i v e s , e . g . , C r , P e , Z n , C o , Rn a n d s b , 
a s w e l l a s f o r t h e s t a b l e c o u r t e r p a r t s o f t h e 
f i s s i o n p r o d u c t s s t r n n t l u m - 9 0 a n d c e s i u w - 1 3 7 . 
V a r i o u s m e t h o d s o f s a m p l e p r e p a r a t i o n e . g . , 
f r e e z e d r y i n g , d r y and v e t a s h i n g , a n d o f s a m p l e 
a n a l y s e s , e . g . , a t o m i c a b s o r p t i o n a n d n e u t r o n 
a c t i v a t i o n , w e r e u s o d I n p a r a l l e l a n d t h e r e s u l t s 
c o m p a r e ! . The m a r i n e o r g a n i s m s which a r e e i t h e r 
r e g u l a r l y consumed o r w h i c h may h a v e f u t u r e 
e c o n o m i c i m p o r t a n c e w e r e i n v e s t i g a t e d . T h e s e 
s p e c i e s i n c l u d e d a l g a e (PORYPHYRA CAPENSIS, 
ECKLONIA MAXIMA, ULVA s p p . , SUHRIA VITATTE), 
M o l l u s c s (HALLOTIS HIDAE, DONAX SERRA, BYTILUS 
HERIDIONALTSI a n d C r u s t a c e a (JASCS LALANDII) , a s 
w e l l a s v a r i o u s l i n e and p e l a g i c f i s h e s o f 
Conner l e a l i m p o r t a n c e . A n a l y s e s v e r e n o r m a l l y 
p e r f o r m e d on t h e e d i b l e p a r t s of t h o s p e c i e s 
o n l y , w i t h r e g a r d t o c o a s t a l a n d o f f - s h o r e 
w a t e r s , m e a s u r e m e n t s of t h e s o l u b l e a n d 
p a r t i c u l a t e f r a c t i o n s o f t h e s e e l e m e n t s w e r e made 
and d i f f e r e n t t e c h n i q u e s o f s a m p l e s t o r a g e and 
s a m p l e p r e p a r a t i o n , e . g . , d e e p f r e e z i n g a n d 
E r e e x e - d r y i n g , w e r e c o m p a r e d . 

U88 
R a d i o i s o t o p e T e c h n i q u e s I n D e l i n e a t i o n o f t h e 
E n v i r o n m e n t B e h a v i o r o f Cadmium 

Van H s o k , R . I . , J r . ; B l a y l o c k , B . ; B o n d l e t t i , E . ; 
F r a n c i s , C . ; HucVabee , J . R . ; R e i c h l e , D . ; 
S w e e t o n , F . ; W i t h e r s p o o n , J . : Oak R i d g e N a t i o n a l 
L a b . , TN 

P a r t o f J o i n t lAEA/SHO/FAO sympos ium o n N u c l e a r 
T e c h n i q u e s i n C o m p a r a t i v e s t u d i e s of Food and 
E n v i c o n a e n t n l C o n t a m i n a t i o n , H e l s i n k i , F i n l a n d , 
Augus t 2 7 - 3 1 , 1 9 7 3 ; IAEA/SM-175 /22 ; 
C O N T - 7 3 0 8 1 7 - 2 . : 1973 

CADMIUM; CADMIUH 1 0 9 ; DISTRIBUTION; ECOSTSTEHS; 
FOOD CHAINS; PLANTS; SEDIMENTS; SOILS; TOXICITY; 
TRACERS; TRANSPORT; BIOCONCENTRATION; 
MICROCOSMS; FIFLO STUDIES; ASSIMILATION; 
TURNOVER; WATER 

R a d i o i s o t o p e t e c h n n l q u e s a r e b e i n g d e v e l o p e d a n d 

u t i l i z e d a t oak R i d g e N a t i o n a l L a b o r a t o r y (ORNL) 
f o r e v a l u a t i n g t h e e n v i r o n m e n t a l b e h n v l o r of 
t o x i c e l e m e n t s s u c h uei c a d n i u a I n a q u a t i c and 
t e r r e s t r i a l o c o s y s t o m a . T r a c e r t e c h n i q u e s u s i n g 
C d - 1 0 9 i n m i c r o c o s m , f i e l d p l o t , and s t r e a m 
s y s t e m s a c e p r o v i d i n g I n f o r m a t i o n on 
h l o g e o c h e m i c a l c y c l i n g a n d d i s t r i b u t i o n o f 
c a d a l u a In t h e e n v i r o n a e n t . P a r a m e t e r s b e i n g 
m e a s u r e d i n c l u d e a d s o r p t i o n c a p a c i t y f o r cadmium 
i n m i n e r a l s o i l s and s e d i m e n t s ; u p t a k e r a t e s o f 
cadmium i n v a r i o u s p l a n t s s p e c i e s f r o a b o t h 
s o i l s and n u t r i e n t s o l u t i o n a s a f f e c t e d by p n , 
c o m p e t i n g c a t i o n s , a n d c h e m i c a l fo rm o f c a d a i a a ; 
a n d d i s t r i b u t i o n o f cadmium i n v a r i o u s 
c o a p o n e n t s o f b o t h a q u a t i c and t e r r e s t r i a l 
e c o s y s t e m s f o l l o w i n g a p p l i c a t i o n of C d - 1 0 9 t o 
s o i l , v e g o f o t i c a , o r d i r e c t l y t o s t r e a m s . Food 
c h a i n p a r a m e t e r s b e i n g e s t i m a t e d w i t h C d - 1 0 9 
i n c l u d e u p t a k e , a s s i m i l a t i o n , and t u r n o v e r by 
b o t h a q u a t i c and t e r r e s t r i a l . o r g a n i s m s . 
I n f o r a a t i o n o b t a i n e d i n t h e s e r a d i o t r a c e r s t u d i e s 
i n p r o v i d i n g i n f l i g h t . i n t o t h e b e h a v i o r o f 
c a d n i u a i n a q u a t i c a n d t e r r e s t r i a l , e c o s y s t e m s , 
e s p e c i a l l y t r a n s p o r t r a t e s o f c a d i l u a a n d 
p o t e n t i a l b l o m a g n l f i c a t l o n o r d i l u t i o n In ..ood 
c h a i n s . The f a c t o r s w h i c h i n f l u e n c e t h e 
i n c o r p o r a t i o n o f c a d n l u n i n t o v e g e t a t i v e n a t e r l a l 
a s w e l l a s t h o s e a f f e c t i n g r e s l d u n c e t i m e i n 
e c o s y s t e m s h a v e b i e n i d e n t i f i e d . Use o ^ c d - 1 0 9 
a l s o h a s p e r m i t t e d e v a l u a t i o n of a cadmium 
s p e c i f i c o l e e t r o d e a s a t o o l f o r r n p i d a s s a y o f 
f r e e c a d a l u a i o n s i n s o i l s o l u t i o n s . 

«89 
U p t a k e a n d L o s s o f Z l n c - 6 5 a n d c o b u l t - 6 0 b y t h e 
M u s s e l NYTILUS EDOLIS L. 

Van Weers , A.W. 

P a r t o f R a d i o a c t i v e C o n t a m i n a t i o n of t h e H a r i n e 
Env i ronmen t . , P r o c e e d i n g s o f Symposium h e l d by t h e 
I n t e r n a t i o n a l A t o m i c E n e r g y Agency , S e a t t l e , WA, 
J u l y 1 0 - 1 9 , 1972 (385-A00) 7 8 6 p . ; 1973 

AQUATIC ECOSYSTEMS; AUTORADIOGRAPHY; BIOLOGICAL 
HALP-LIFE; COBALT 6 0 ; COBALT: GASTROINTESTINAL 
TRACT; KIDNEYS; HOLLUSCS; RADIOECOLOGY; 
RADIONUCLIDES; KINETICS: RADIONUCLIDE MIGRATION; 
RETENTION; SALTWATER; TISSUES; nPTAKE; ZINC « 5 ; 
ZINC 

TAXONOMY: MYTILIS EDULIS 

The u p t a k e o f z l n c - 6 5 and c o b a l t - 6 0 , d i r e c t l y 
f r o n s e a v a t o r , b y t h e m u s s e l HYTILUS EDULIS L . 
a n d t h e s u b s e q u e n t l o s s o f t h e r a d i o n u c l i d e s i n 
n o n - r a d i o a c t i v e s e a v a t e r w e r e s t u d i e d w i t h 
a n i m a l s k e p t u n f e d d a r i n g t h e e x p e r i m e n t s . 
C o n c e n t r a t i o n f a c t o r s m e a s u r e d f o r t h e 
r a d i o n u c l i d e s f o r p e r i o d s up t o 60 d a r e much 
l o w e r t h a n t h e v a l u e s f o r t h e s t a b l e e l e a e n t s , 
w h i c h r a n g e f r o a 3000 t o 11000 f o r z l r . c a n d f r o a 
1200 t o 4500 f o r c o b a l t i n t h e s o f t p a r t s . The 
p a t t e r n of l o s s i s d e s c r i b e d by l o s s f r o m two 
r e l a t i v e l y a h o c t - l l v e d c o a p o n e n t s a n d o n e 
l o n g - l i v e d c o m p o n e n t t h e r e l a t i v e I m p o r t a n c e o f 
t h e l a t t e r I n c r e a s i n g v i t h t h e l e n g t h o f t h e 
p r e c e d i n g u p t a k e p e r i o d . The b i o l o g i c a l 
h a l f - l i f e nf t h e l o n q - l i v e d c o m p o n e n t r a n g e s f r o m 
H8 - 60 d f o r z i n c - 6 5 and f r o m 57 - 72 d f o r 
c o b a l t - 6 0 . As s h o v n by a u t o r a d i o g r a p h y , z l n c - 6 5 
I s a c c u m u l a t e d t o a h i g h e x t e n t I n t h e k i d n e y and 
c o b a l t - 6 0 b o t h i n t h e k i d n e y and t h e d i g e s t i v e 
g l a n d . I t i s c o n c l u d e d t h a t , a s f a r a s u p t a k e o f 
z l n c - 6 5 and c o b a l t - 6 0 d i r e c t l y f r o a s e a v a t e r 13 
c o n c e r n e d , b o t h t h e r e l a t i v e l y s l o w a c c u m u l a t i o n 
a n d t h e s u b s e q u e n t l o s s w i l l r e d u c e t h e r i s k of 
c o n t a m i n a t i o n of a u s s e l s f o l l o w i n g I n c i d e n t a l 
r e l e a s e s o f t h e s e r a d i o n u c l i d e s I n c o a s t a l 
w a t e r s . 
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II <10 
PYnaa t c s of / S u p 65/Zn l n B e n t h l c F i s h e s and 
T h o l e P r e y o f f Oregon 

V a n d o t p l o e g , H . ; Oregon S t . a t e O n i v . , c o r v a l l i s . 

oregon s t a t e O n i v . , c o r v a l l l s , RLO- -2227 -T-12 -37 ; 
W * , J u n e 

ANNELIDS; CRUSTACEA J DIFPUSIOR; PISH; GBOGHAPnY; 
MATHEMATICAL SOLUTIONS; MOLLUSCS; RADIOKCOLOGY; 
SALTWATER: RADIONUCLIDES; KINETICS; SEASONAL 
VARIAIIONS 

The I n t r a - and l r t o r s p a c l f l c d i f f e r e n c e s o f 
i l n c - 5 5 s p e c i f i c a c t i v i t y In b e n t h l c f i s h e s on 
t h e c o n t i n e n t a l s h e l f o f f Oregon d u r i n g 1970-1971 
a r e e x a a l n e d . The d v a n a l c s o f z l n c - 6 5 s p e c i f i c 
a c t i v i t y In t h e f i s h e s a r e shovn t o be g o v e r n e d 
by a b a s i c e q u a t i o n v h l c h a p p l i e s g e n e r a l l y t o 
any r a d i o n u c l i d e a c c u m u l a t e d t h r o u g h t h e f o o d 
c h a i n . E v i d e n c e l a p r e s e n t e d t h a t s u g g e s t s t h a t 
z l n c - 6 5 vas In a t o r n a o r e a v a i l a b l e t o t h o f o o d 
c h a i n t h a n s t a b l e z i n c I n n e a v a t e r . Tho d y n a n i c s 
of z l n c - 6 5 SA i n t h e f i a h e s a r e u s e f u l f o r 
u n d e r s t a n d i n g none a s p e c t s o f t h e f i s h e s ' 
e c o l o g y . A t h e o r e t i c a l f r a a e v o t k i s n e t u p t o r 
d e t e r a i n a t i o n of e n e r g y f l o v i n f r e e - l i v i n g 
p o p u l a t i o n * o f f i s h e s and o t h e r a n i a a l s f r o a 
t h e i r s p e c i f i c a c t i v i t y d y n a a i c s . O a o q c a p h i c a l 
p a t t e r n s i n z l n c - 6 6 s p e c i f i c a c t i v i t y in t h e 
b e n t h l c f i s h e s and t h e i r p r e y a r e shown u s e f u l 
f o r d e d u c i n g t h e a l q r a t o r y h a b i t s of t h e f i s h e s . 
H i q r a t i o n o r i t s a b s e n c e i s s u g g e s t e d f o r s n a e 
f i s h e s f o r v h l c h no l i t e r a t u r e i s a v a i l a b l e . 

091 
Rate of B i n e Uptake by Dover S o l e In t h e 
n o r t h e a s t P a c i f i c Ocean - F r e a l n l n a r y n o d e l and 
A n a l y s i s 

V a n d e r p i o e g , H.> o r e g o n S t a t e U n i v . , C o r v a l l ^ s 

oregon s t a t e U n i v . , c o r v a l l l s ; CONP-710501—V2: 
p. 8 0 0 - 8 0 8 ; 1971 

BIOLOGICAL HODELS; PISR; POPULATIONS; RADIOACTIVE 
WASTES; RADIOACTIVITY; RETENTION; UPTAKE! ZINC; 
ZINC 6 5 ; SALTWATER: SOLE 

0 9 2 
i r a e n l c In t h e L i p i d E x t r a c t s of Mar ine 
I n v e r t e b r a t o a 

Vaskovs»y , V . E . ; K o r o t c h e n k o , O.O.; K o n h e l e v a , 
L . P . ! L e v i n , V.S . 

C o a p . B i o c h e a . P h y s i o l . B. c o a p . B i o c h e a . , 0 1 ( 0 ) , 
777 -700 ; 1972 

LIPIDS: ARSENIC; INVERTEBRATES; SALTWATER; 
THIN-LAYER CHROMATOGRAPHY; SAPONIFICATION 

TAXONOMY: ANNELIDA: HOLLOSCA; ASTEROIDZA 

The q u a n t i t a t i v e c o n t e n t s of As i n t h e l i p i d 
e x t r a c t s o f 27 s p e c i e s o f s a r i n s i n v e r t s b r a t e a , 
r e l a t e d t o v a r i o u s s y s t e a a t i c g r o u p s , v e r e 
d e t e r a l n e d . A r s e n i c was f o u n d in t h e l i p i d s of 
t h e r e p r e s e n t a t i v e s of a l l p h y l a . ANNELIDA, 
ROLLUSCA and ASTEROIDEA had t h e h i g h e s t a r s e n i c 
c o n t e n t whereas Spong ln had t h e l o w e s t . The 
H o l d s o f a n l a a l s of t h e s a a e s p e c i e s v i t h 
d i f f e r e n t , h a b i t a t s had a d i f f e r e n t As c o n t e n t . 
T h i n - l a y e r c h r o a a t n g r a p h y v a s used t o c o a p a r e 
A s - c o n t a i n i n g s u b s t a n c e s o b t a i n e d f r o a v a r i o u s 
o r q a n l s a s . Anlr .dln f r o a d i f f e r e n t q r o u p s had 
d i f f e r e n t A s - c o n t a i n i n g c o a p o u n d s . The s a i n 
p o r t i o n s o f A s - c o n t a i n i n g s u b s t a n c e s s a p o n i f y . 

093 
T o x l c o l o g l c a l and P o o d - T a c h o o l o g l c a l p r o b l e a s of 
H e t h y l a e r c u r y In F i s h 

V e r c r u y s s e , A . ; H a s a a r t , D . L . ; Lab . 
P a r a a c o g n o a l e , p y t o c h e a . T o x i c o l . , V r l l o U n i v . 
e r u s s e l , S l n t - G e n e s i u s - P o d e , B e l g i u a 

F a r a . T l j d a c h r . B e l q . (FHTBB2) , 6 0 ( 0 ) , 2 7 2 - 2 9 0 ; 
1973 

REVIEW; RERCORY; PISH; HBTHYLHERCURYj TOXICOLOGY; 
FOOD; CONTAMINATION 

090 
The C r a y f i a h , ORCONECTES TIRILIS , a s an 
I n d i c a t o r o t Mercury c o n t a a i n a t i o n 

v e r a e e r , K. 

Can. F i e l d R a t . , 8 6 ( 2 ) , 123-125; 1972 

CRAYFISH; MERCURY; BIOLOGICAL INDICATORS; 
CONTAMINATION; LAKES; BIOCONCENTRATION 

TAXONOMY: OCONECTES VIRILIS 

The c r a y f i s h , O. VIRILIS , i s a good I n d i c a t o r of 
Bg c o n t a a l n t t l o n i n d i f f e r e n t v a t e r b o d i e s . 
C r a y f i s h a u s c l e c o n t a i n e d 3 t i n e s a s a a c h flg a s 
t h e r e a a i n l n g b o d y . Mercury l e v e l s d i d n o t 
d i f f w r s i g n i f i c a n t l y I n s a a p l e a c o l l e c t e d f r o a 
v a r i o u s p n r t s o f t h e s h o r e o f a h i g h l y 
c o n t a a l a a t e d l a k e . 



1 0 9 
1 9 5 

(195 
Nnrcur r In A q u a t i c Blr f l s a t c l a y Lake , H d s t e r n 
O n t a r i o 

V e r e e e r , K . ; A r a s t r o n g , P . A . ; H a t c h , D . f t . ; c a n . 
Hi I d . S e r v . , E d a o n t o n , A l b e r t a 

J . H i l d l . Manage. (,)WMAA9) , 3 7 ( 1 ) , 5 9 - 6 1 ; 1973 

M5HCOBT; MOSCLBS; BIRDS; CRAYFISP* DOCKS; ODLLS; 
(iOLDWETES; MERGANSERS; BIOCONCEWTRATTOH; TEALS) 
AQOATIC BIRDS 

TAXOHOHT! LAROS ARGENTATOS; ANAS PLATTHHIHCHOS; 
AHAS DISCORS; BOCEPBALA CLAHGOLA; MERGOS 
MERGANSER; I.OPHODTTES COCOLLATOS; ORCOHBCTES 
VIRILIS 

GEOGRAPHICAL DESCRIPTIOH! C a n a d a , O n t a r i o , C l a y 
Lake 

T o t a l a e r c o r y l e v e l s r a n g i n g f r o a 2 t o 16 ppa i n 
etjgs d i d no t a p p e a r t o a f f e c t t h e h a t c h i n g and 
f l e d g i n g of h e r r i n g g u l l s (LAROS ARGEHTATOS). 
Rprcury l e v e l s i n b r e a s t a u s c l e s o f 5 A a e r l c a n 
p l d g e o n s (HARECA AHRRICAHA), 16 a a l l a r d s (AHAS 
PLATIRHTNCHOS) , 17 b l u e - v l n g e d t e a l s (AHAS 
DISCORS) , 21 eoaaon g o l d e n e y e s (BOCEPHALA 
CLAHGOLA), 17 coaaon a e r g a n s e r s (HERGOS 
MERGANSER), and 7 hooded a e r g a n s e r s (LOPHODyTES 
COCOLLATOS) a v e r a g e d 0 . 5 , 6 . 1 , 6 . 5 , 7 . 8 , 6 . 8 , and 
12 .3 ppa r e s p e c t i v e l y a t C l a y Lake 0 - 6 weeks 
p r i o r t o t h e h u n t i n g s e a s o n i n 1971. H e t h y l 
v e r c u r y in f i v e ducks r a n g e d f r o a 69 t o 99 
p e r c e n t of t o t a l a e r c u r y . C r a y f i s h (ORCORECTES 
TIRILIS) a u s c l e c o n t a i n e d t h e h i g h e s t a e r c u r y 
l e v e l s o f f o o d i t e a s f o u n d i n e s o p h a g i and 
R t o a a s h s of d u c k s ; t h e h i g h v a l u e s i n b r e a s t 
H i s c l e s of hooded a e r g a n s e r s a r e l i k e l y r e l a t e d 
t o t h e i r f e e d i n g on c r a y f i s h . 

496 
T e a p e r a t u r e - S a l l n l t y S t r e s s and n e r c u r y Dptake I n 
t h e F i d d l e r C r n b 

V e r n b e r g , H . B . ; O 'Ha ra , J . ; B e l l e H. Baruch 
C o a s t a l Res . I n s t . , U n i v . o f Sou th C a r o l i n a , 
r o l u a b i a , S . C . 

3. P i s h . Res . Board Can. (JPRBAK), 2 9 ( 1 0 ) , 
1091-H; 1972 

HERCORY; OPTAKE; CRAB; STRESS; TEHPERATOPE; 
SALIRITT; HERCORT 203; TOXICITY 

Optake o f Hg-203 v i s d e t e r a l n e d i n g i l l a n d 
h e p a t o p a n c r o a s t i s s u e f r o a f i d d l e r c r a b s (OCA 
POGILATOR) a a l n t a i n e d u n d e r s i x 
t e a p e r a t u r e - s a l i n i t y r e g l a e s . A l t h o u g h t h e t o t a l 
a e r c s r y v a s r e l a t i v e l y c o n s t a n t u n d e r a l l 
e x p e r t a e n t a l c o n d i t i o n s , t h e p e r c e n t o f a e r c u r y 
ip e a c h of t h e t i s s u e s v a s a a r k e d l y d i f f e r e n t . 
At h i g h e r t e a p e r a t u r e s t h e c r a b s s e e a a b l e t o 
t r a n s p o r t a e r c u r y f r o a g i l l t i s s u e t o t h e 
h e p a t a p a n c r e a s e s o r e e f f e c t i v e l y t h a n a t l o v e r 
t e a p e r a t u r e s . T h i s c o u l d be a f a c t o r in t h e 
t o x i c i t y of a e r c u r y t o f i d d l e r c r a b s a t l o v 
t e a p e r a t u r e . 

097 
The S y n e r g i s t i c E f f e c t s of T e a p e r a t u r e , S a l i n i t y , 
and Hsrcury on s u r v i v a l and H e t & b o l i s a of t h e 
Adult P l d d l e r C r a b , OCA POGILATOR 

V e r n b e r g , H . B . ; V e r p b e r g , J . 

P i s h e r y B u l l e t i n , 7 0 ( 2 ) , 0 1 5 ; 1 9 7 2 , A p r i l 

PIDDLER CRAB; SYNERGISM; TEHPERATHRE EFFECTS; 

SALIHITT EPFECTS; HERCCRY; S0RVIYAL: HETABOLISH; 
GILLS; HBPATOPARCREAS; GREER GLAND; CRAB 

TAXOHOHY S OCA P0BILATOR 

I n a s t u d y u n d e r t a k e n t o d e t e r a i n e t h e e f f e c t of 
a s u b l e t h a l c o n c e n t r a t i o n of a e r c u r y on t h e 
a e t a b o l i s a o f a d u l t f i d d l e r c r a b s , g i l l t i s s u e s 
v e r o found t o be t h e a a j o ; s i t e of Hg 
c o n c e n t r a t i o n . L e s s e r a a o u n t s a c c a a a l a t o d i n t h e 
h e p a t o p a n c r e a s and g r e e n g l a n d . H e t a b o l l c r a t e s 
v e r e a f f e c t e d by p r o l o n g e d Hg e x p o s u r e b o t h u n d e r 
o p t i m a e n v i r o n a e n t a l c o n d i t i o n s and u n d e r 
t e a p a r a t u r e and s a l i n i t y s t r e s s . 

09b 
D e t e r a i n a t l o n of t h e node of D e p o s i t i o n of 
E l e a e n t s i n N a t u r a l S o l u t i o n 

V o l k o v , G . A . ; S h a k h b a i o v o , L .N. 

I z v . Vyssh . Ocheb. S a v e d . , G e o l . Razved . 1 6 ( 5 ) , 
1 1 1 - 1 7 ; 1973 

COPPER; HATER; DEPOSITION; NATORAL HATERS; 
ARSENIC COMPOUNDS; ARSENIC; RERCOPY; CARBON 
DIOXIDE; IGSS; CHLORINE; SOLFATES; SODIOR; 
PDTASSTOH; CALCIOR; RAGRESIOH; PLOORINB; 
BICARBONATE; THERRODYHAHICS 

T h e r a o d y n a a l c d a t a a r e p r e s e n t e d t o s t u d y t h e 
a o d e s of a i g r a t l o n and d e p o s i t i o n of Cu, As , and 
Hg i n t h e C 0 2 - r i c h v a t e v s of D z h l l l - S u i n t h e 
n o r t h e r n C a u c a s u s . The c o n c e n t r a t i o n of C 1 - , SO 
0 ( - 2 ) , CH03(-) , Ha p l u s • K p l u s , Ca 2 p l u s , Rg 2 
p l u s , P ( - ) , Cu, As, and Hg i n t h e v a t e r s v a s 
d e t e r a i n e d . Cu 13 d e p o s i t e d a s e a s i l y 
d i s s o c i a t e d c a r b o n a t e a o l e c u l e s and o n l y a s i x t h 
o f t o t a l Cu i s d e p o s i t e d a s Cu (2 p l u s ) c a t i o n s . 
Hg i s d e p o s i t e d a s Hg(2 p l u s ) and a s HgCIO (2- ) 
The As i s p r e s e n t a s A s 0 0 ( 3 - ) , HAsOO ( 2 - ) , 
H2ASC0-, and H3ASOO. 

099 
A C o n t i n u o u s C u l t u r e o f D e s u l f o v i b r l o on a Medioa 
c o n t a i n i n g H e r c u r y and C o p p e r I o n s 

V o s j a n , J . H . ; Van Der Hoek, G . J . 

N e t h . J . Sea R e s . , 5 ( 0 ) , 0 0 0 - 0 0 0 ; 1972 

CONTINOOOS COLTORE; HERCORY; COPPER; 

MICROORGANISMS; TOXICITY; GROBTR 

TAXONOMY; DESOLFOVIBRIO 
The e f f e c t s of t h e t o x i c a e t a l s Rg and Co on t h e 
g r o v t h o f DESOLPOVIBRIO i n a c o n t i n u o u s c u l t u r e 
v a s s t u d i e d . I t a p p e a r e d t h a t i n s u c h a c u l t u r e 
t h e a e t a l s o r e c o n t i n u a l l y r e n d e r e d h a r a l e s s by 
t h e p r e c i p i t a t i o n o f a e t a l s u p h i d e s , v h i l e i n 
b a t c h c u l t u r e s I n t h e s a a e a e d i u a no g r o v t h 
t a k e s p l a c e . The o v e r f l o w of th<a c o n t i n u o u s 
c u l t u r e no Longer c o n t a i n s any t o x i c a e t a l , a s i s 
p r o v e d by a i c r o b i a l g r o v t h o c c u r r i n g a f t e r 
a d d i t i o n o f s o a e s u b s t r a t u a . M i c r o b i o l o g i c a l 
p r o c e s s e s c o u l d b e u s e d t o r e n d e r t o x i c a e t a l s 
i n n o c u o a s , t o r e a o v e t h e a f r o a p o l l u t e d v a t e r , 
and t o f i x t h e a a s s u l p h i d e s . 



521 

116 

100 
The o s e of F i s h Hoveaent P a t t e r n s t o M o n i t o r Z i n c 
In H a t e r 

W a l l e r , W.T. ; C a l m s , J . , J r . 

Water R e s e a r c h , New York , 6 ( 3 ) , 257-269 : 1972, 
March 

EIRC; FTSH; HOVEHBHT; STRESS; DETECTION; 
TORPIDITY; WATER 

The f m a s i b i l i t y of u s i n g f i s h a o v e a e n t p a t t e r n s 
measured by l i g h t bean I n t e r r u p t i o n f o r 
c o n t i n u o u s m o n i t o r i n g o f r e s p o n s e t o s i n e was 
i n v e s t i g a t e d . The a p p a r a t u s d o e s n o t i n t e r f e r e 
w i th f i s h n o v e a e n t and d e t e c t s p r e a o r t a l 
a b e r r a t i o n s In aoTeaen t c a u s e d by z i n c . D e t e c t i o n 
of s t r e s s o c c u r s i n r a f f l c l e n t t i n e t o p e r a l t 
s u r v i v a l o f t e s t f*--h i f s t r e s s c o n d i t i o n s a r e 
r e v e r s e d a t t i n e o i d e t e c t i o n . The l o w e s t 
c o n c e n t r a t i o n o f z i n c d e t e c t e d d u r i n g a 9 6 - h 
e x p o s u r e was b e t w e e n 3 . 6 1 and 2 . 9 4 ag pe r l i t e r 
z i n c (2 p l u s ) . The s y s t e m ' s r a n g e o f e f f e c t i v e 
n e a s a r e a e n t a s r e l a t e d t o t u r b i d i t y i s d i s c u s s e d . 

501 
R e r c u r y in F i s h , S e d i a e n t s , and w a t e r i n Lake 
Oahe, s o u t h Dakota 

W a l t e r , C . R . ; E n v i r o n m e n t a l P r o t e c t 

J . w a t e r P o l l u t i o n c o n t r o l F e d e r a t i o n , 4 5 ( 1 0 ) , 
2203; 1973, O c t o b e r 

FISR; SEDIRERTS; WATER; HEBCORT; PIKE; WALLETE; 
LARES 

GEOGPAIRICAL DESCRIPTION? O . S . , Sou th D a k o t a , 
Lake 0>,he 

A n a l y s e s of t o t a l a e r c u r y c o n t e n t were n a d e f o r 
f i s h , s e d l a e n t , and w a t e r s a a p l e s c o l l e c t e d In 
s e v e r a l l o c a t i o n s i n Lake o a h e , S . D . , and i t s 
t a l l w i t e r s . M e r c u r y c o n c e n t r a t i o n s e g n a l t o o r 
e x c e e d i n g 0 . 5 a g A g o c c u r r e d In 30 o f 225 f i s h 
s a a p l e s t e s t e d , n l g h e r c o n c e n t r a t i o n s were f o u n d 
mos t l y i n p r e d a t o r y game f i s h e s , p r i a a r l l y 
n o r t h e r n p i k e and w a l l e y e , f r o a t h e Cheyenne 
R i v e r a r e . 

5 2 3 
L e v e l s o f Molybdenua i n R l l k and I t s R e l a t i o n o 
L e v e l s i n C a t t l e F e e d s and I r r i g a t i o n Water 

Ward, G.H. 

P a r t of T r a n s p o r t and t h e B i o l o g i c a l E f f e c t s o f 
Rolybdanun I n t h e E n v i r o n a e n t , P r o g r e s s R e p o r t , 
J a n u a r y 1, 1973 ( p . 176-186) 375 p . : 1973, 
J a n u a r y 1 

ROLTBDBWOM; MILK; FEEDS; IRRIGATION WATER; 
DRIRKIRG WATER; SAHPLIRG; HAY; SILAGE; SOILS; 
DAISIES; FOOD CHAINS 

D e s c r i p t i o n o f t h e f o o d - c h a i n r e l a t i o n s h i p s o f 
a o l y h d e n u a w i t h e m p h a s i s on a l l k h a v e been a o r e 
d i f f i c u l t t h a n a n t i c i p a t e d . The o r i g i n a l 
p o s t o l a t e was t h a t a g r i c u l t u r a l a r e a s u t i l i z i n g 
i r r i g a t i o n w a t e r v l t h h i g h e r l e v e l s of a o l y b d e n u n 
would p r o d u c e f e e d w i t h h i g h e r l e v e l s and i n t u r n 
a l l k v l t h h i g h e r l e v e l s . The c o n c e p t i s 
p r o b a b l y c o r r e c t b u t c o n c l u s i v e e v i d e n c e f o r t h i s 
r e l a t i o n s h i p have n o t been o b t a i n e d r e a d i l y . I t 
v a n t h o u g h t t h a t t h e a l l k t a n k t r u c k s v h i c h 
c o l l e c t a i l k f r o a s p e c i f i c a r e a s v o u l d r e a d i l y 
s p o t t h e f a r a i n g a r e a s v l t h t h e h i g h e s t 
c o n c e n t r a t i o n . Hovnver , a c l o s e r l o o k a t t h e 
a l l k p i c k - u p o p e r a t i o n and d a i r y f a r a a a n a g e a e n t 
s y s t e m s soon d e s t r o y s t h i s i l l u s i o n . The r e a s o n s 
a r e t h a t (1) mi lk I s p i c k e d up f r o a a o s t f a r a s on 
a l t e r n a t e d a y s , a s a r e s u l t s a c h t r u c k i n e s s e n c e 
h a s t v o r o u t e s ; (2) f a r a s a r e added and d r o p p e d 
f r o a p a r t i c u l a r r o u t e s f r e q u e n t l y f o r a v a r i e t y 
o f r e a s o n s ; (3) t h e v a r i a t i o n i s h e r d s i z e I s 
g r e a t ( 3 0 - 4 0 0 c o v s ) a e a n l n g t h a t one o r t v o f a r m 3 
nay have a g r o s s l y d i s p r o p o r t i o n a t e e f f e c t on 
t h u nean l e v e l f o u n d f o r t h e t r u c k . Added t o 
t h e s e v a r i a b l e s a r e t h o s e a s s o c i a t e d w i t h f e e d i n g 
s y s t e a s . SOmo d a i r i e s , u s u a l l y t h e l a r g e s t o n u s , 
p r o d u c e v e r y l i t t l e o r none o f t h e f e e d f o r t h e i r 
h e r d s . For t h e s e r e a s o n s t a n k t r a c k s a m p l e s a a y 
b e u sed t o l o c a t e f a r a s t h a t nay h a v e h i g h l e v e l s 
o f a o l y b d e n n a In t h e a l l k b u t f o r e n v i r o n a e n t a l 
s t u d i e s of a o l y b d e n a a movement t h e e n p h a s i s v i l l 
have t o be o n i n d i v i d u a l f a r n s . The t a n k t r u c k 
s u r v e y s , of c o a r s e , p r o v i d e a r a p i d e s t i s a t e o f 
t h e ao lybdenun i n t a k e t h r o u g h s i l k by a 
m e t r o p o l i t a n p o p u l a t i o n . 

502 
Mercury C o n c e n t r a t i o n I n S u r f a c e S e d i a e n t s a s 
R e l a t e d t o w a t e r Masses i n Wes t e rn Lake E r i e 

W a l t e r s , L . J . ; R e r d e n d o r f , C . E . ; D e p t . G e o l . , 
Bowling Green S t a t e o n i v . , R l o v l i n g G r e e n , Ohio 

Compass S i g n a Gamma E p s i l o n , 5 0 ( 4 ) , 5 - 1 0 ; 1973 

HERCORY; SEDIMERTS; LAKES; FRESHWATER 
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•ion 
Molybdenum C o n c e n t r a t i o n s In T i s s u e s o f R a i n b o v 
T c o u t i n SALWo GAIRDNERI a n d Kokanea S a l a o r e 
ONCORHYRcaos NERKA f r o a W a t e r s D i f f e r i n g R i d l e y 
I n Molybdenum C o n t e n t 

w a r d , J . V . 

J . F i s h . R e s . Board C a n . , 3 0 ( 6 ) , 8 9 1 - 8 9 2 . ; 1 9 7 3 , 
J u n e 

TBACE ELEMENTS; DETECTION LIBIT ; X-RAY 
FLOORESCEWCB ANALYSIS; (10SCLES; BORES: AI.OAE; 
WITROGEN FIXATION; TOXICITY; LITER; KIDRETS; 
SKTN; F I s R ; ANALYSIS; ROLYBDEROR; ACCORtlLATIOW 
FACTORS: WATER; BIOACCDnOLATIOW 

TAXONOMY: SALRO GAIRDNHRT; ORCORRYRCROS RERKA 

SALNO GAIRDNERI and ONCORRYHCROS NERKA v e r e 
p r o c u r e d f r o a t h r e e v a t e r s . D i l l o n R e s e r v o i r had 
a p p r o x i m a t e l y 300 ppb molybdenum In I t s v a t e r s ; 
E l e v e n R i l e R e s e r v o i r h a d a p p r o z l w a t e l f 6 p p b ; 
C l l n e ' s F i s h R a t c h e r y v a t e r s v e r e b e l o v t h e 
H a l t s of d e t e c t i o n , w a t e r s a a p l e s v e r e a e a s u r e d 
s p e c t r o p h o t o n e t r i c a l l y . V a r i o u s f i s h o r g a n s v e r e 
r e a o v e d , a s h e d , and a n a l y z e d f o r n o l y b d e n u a u s i n g 
x - r a y f l u o r e s c e n c e t o d e t e r m i n e a c c u a u l a t l o n 
f a c t o r s ( c o n c e n t r a t i o n i n v e t o r g a n / c o n c e n t r a t i o n 
i n v a t e r ) . F i s h o r g a n s f r o a t h e h i g h (300 ppb) 
molybdenum w a t e r h a d a e a n a c c u a u l a t i o n f a c t o r s 
of l o s s t h a n 1 . 0 v l t h t h e e x c e p t i o n o f 5 . 
GAIRDNERI s t o m a c h s ( 1 . 1 ) a n d O . HERKA bone ( 1 . 1 ) . 
F i s h o r g a n s f r o a t h e l o v (6 ppb) a o l y b d e n u a 
v a t e r had wean a c c u a u l a t i o n f a c t o r s r a n g i n g f r o a 
1 . 7 i n a u s c l e t o 2 t t .u i n b o n e . F i s h o r g a n s f r o n 
t h e v a t e r v l t h t r a c e a a o u n t s o f a o l y b d e n u a had 
a b s o l u t e c o n c e n t r a t i o n s r a n g i n g f r o a 5 - 1 1 8 p p b . 
n n s c l e v a s c o n s i s t e n t l y t h e l o v e s t i n a o l y b d e n u a ; 
bone v a s g e n e r a l l y t h e h i g h e s t . The o r g a n s o f O. 
NFRKA g e n e r a l l y e x h i b i t e d l o v e r a o l y b d e n u a 
c o n c e n t r a t i o n s t h a n t h e o r g a n s o f S . GAIRDRERI. 
A l l f i s h o r g a n s a n a l y z e d e x h i b i t e d an i n v e r s e 
r e l a t i o n s h i p b e t v e e n t h e a a b i e n t c o n c e n t r a t i o n 
a n d t h e a c c u a u l a t l o n f a c t o r ; t h u s i t a p p e a r s a s 
i f t h e a c c u a u l a t i o n f a c t o r s f o r a o l y b d e n u a i n 
s a l a o n i d s a r e b i o l o g i c a l l y d e t e r a l n a n t . T h e r e 
v a s no s i g n i f i c a n t c o r r e l a t i o n o f a o l y b d e n u a 
c o n c e n t r a t i o n v l t h a q e ; t h i s a g r e e s w i t h r e s e a r c h 
on t e r r e s t r i a l a n l a a l s . 

6 0 * 
c y c l i n g of R a d i o n u c l i d e s i n C o l u a b i a R i v e r B i o t a 

Watson, N.G.; cashing, C.F.; contant, C.C.; 
Teapleton, w.l. 
c a n . 3 . T o o l . 5 1 ( 2 ) 1 9 3 - 1 5 0 ; 1973 

CYCLING; RADIONtlCLTDES; CHRONIOR *51; 
CONTAMINATION; P I S H ; FLOW SATE; ISOTOPE BATIO; 
TEHPERATORE: PROSPHOROS 3 2 ; PLANKTON; REACTORS; 
COOLING SYSTEMS; ZINC K5; SEASONAL VARIATIONS; 
CHROHIOH; PHOSPHOROS; RIVERS; VATER 

GEOGRAPHICAL DESCRIPTOR: o.s. (NW), W a s h i n g t o n , 
C o l u a b i a R i v e r 

A s t u d y of t h e c y c l i n g o f s i x r a d i o n u c l i d e s i n 
C o l u a b i a R i v e r b i o t a v a s I n i t i a t e d I n F e b r u a r y 
1966 t o d e f i n e t h e I n t e r s p e c i e s and s e a s o n a l 
v a r i a t i o n s I n c o n c e n t r a t i o n s . T h e s e d a t a v e r e 
r o l a t e d t o m a j o r e c o l o g i c a l f a c t o r s s u c h a s 
l i g h t , t e a p e r a t u r e , f l o v , and s t a b l e e l e a e n t 
c o n c e n t r a t i o n s . C o n c e n t r a t i o n s of r a d i o n u c l i d e s 
i n C o l u a b i a R i v e r v a t e r a r e g e n e r a l l y i n v e r s e l y 
p r o p o r t i o n a l t o f l o v l e v e l s , v l t h h i g h e s t v a l u e s 
In w i n t e r a n d l o v e s t i n s n a a e r . T h i s I s r e l a t e d 
t o d i l a t i o n by s e a s o n a l r u n o f f . 3 2 P , 6 5 z r , a n d 

51Cr were t h e e l e a e n t s p r e s e n t i n h i g h e s t 
c o n c e n t r a t i o n s i n t h e b i o t a . L e v e l s f o l l o w e d a 
p a t t e r n of h i g h l e v e l s I n v l n t e r a n d l o v v a l u e s 
i n n u a a e r . T h i s r e l a t i o n s h i p v a s p a r t i c u l a r l y 
a p p a r e n t I n t h o s e o r g a n l s a s v i t h h i g h s u r f a c e t o 
v o l u a e r a t i o s whose d o m i n a n t n o d e o f u p t a k e I s 
a d s o r p t i o n . The i n f l u e n c e o f t h e s e a s o n a l 
r u n - o f f o v c r v h e l a e d t h e b e n e f i c i a l e f f e c t s o f 
s e a s o n a l c h a n g e s i n l i g h t a n d t e a p e r a t u r e i n 
s p r i n g . The a a g n l t u d e of s e a s o n a l c h a n g e s 
d e c r e a s e d In t h e h i g h e r t r o p h i c l e v e l s . 
C o n c e n t r a t i o n f a c t o r s (CF) v e r e h i g h e s t of t h e 
b i o l o g i c a l l y i m p o r t a n t r a d i o n u c l i d e s 32P and 65Zn 
a n d v e r e h i g h e s t i n t h e p r i a a r y p r o d u c e r s . C P s 
d e c r e a s e d In h i g h e r t r o p i c a l l e v e l s . 

506 
D i s t r i b u t i o n and T i s s u e R e t e n t i o n o f H e r c u r y - 2 0 3 
i n t h e G o l d f i s h (CARASSIOS AQBATOS) 

w e l s b a r t , M. ; Dep. B i o l . , Wayne S t a t e O n i v . , 
D o t r o l t , H l c h . 

C a n . J . Z o o l . , 5 1 ( 2 ) , 1 9 3 - 1 5 0 ; 1973 

TISS0ES; HERC9RY; METABOLISM; GOLDFISH; MERCtlRY 
2 0 1 ; DISTRIBOTION; RETENTION; BIOLOGICAL HALF-LIFE 

TAXONOMY: CARASSIOS A0RAT0S 

G o l d f i s h i n l e c t e d I n t r a p e r i t o n e a l ^ v i t h 
Hg-203(NO(3) (2) l o s t m e r c u r y a t an a p p a r e n t 
c o n s t a n t r a t e r e s u l t i n g i n a b i o l o g i c a l 
h a l f - l i f e of 568 h . C o r r e l a t e d v l t h t h i s l o s s 
v a s a l i n e a r I n c r e a s e in t h e amount of m e r c u r y i n 
t h e v a t e r . The m e r c n r y - 2 0 3 c o n t e n t i n t h e 
t i s s u e s d i s p l a y e d f o u r d i f f e r e n t r e s p o n s e s . (1) 
G a l l b l a d d e r , g o n a d , a n d s p l e e n t i s s u e s s h o v e d n o 
s i g n i f i c a n t r e g r e s s i o n s . (2) Eye , k i d n e y , a n d 
i n t e s t i n a l t i s s u e m a n i f e s t e d s i g n i f i c a n t l o s s e s 
o f m e r c u r y , b u t t h e r a t e o f l o s s was n o t 
s i g n i f i c a n t l y d i f f e r e n t f r o a t h a t o f t h e b o d y a s 
a v h o l e . (3) G i l l , h e a r t , s k i n , a n d swim 
b l a d d e r t i s s u e s l o s t m e r c u r y a t r a t e s f a s t e r t h a n 
t h e body a s a v h o l e . (9) B r a i n , l i v e r , m u s c l e , 
a n d head k i d n e y t i s s u e s s h o v e d n o s i g n i f i c a n t 
l o s s e s o f m e r c u r y . 

507 
G e o t h e r m a l M e r c u r y P o l l u t i o n i n Nev Z e a l a n d 

W e l s s b e r g , B . C . ; Z o b e l , N . G . R . ; C h e m i s t r y 
D i v i s i o n , D . S . I . R . , L o v e r R u t t 

B a l l . E n v i r o n . C o n t a n . T o x . # 9 ( 3 ) , 1 9 P - 1 5 5 ; 1973 

GEOTHtRHAL DISCHARGES: TR00T: SEDIMENTS; 
ADSORPTION; CORE SAMPLES; ATOMIC ABSORPTION 
SPECTROPHOTOMETRY; MERC0RY: FRESHWATER; WATER 

GEOGRAPHICAL DESCRIPTTON: New Z e a l a n d , N o r t h 
I s l a n d , W a l k a t o R i v e r 

Rainbow a n d brown t r o u t a n d s e d i m e n t s f r o m 
W a l k a t o R i v e r l a k e s a n d some of t h e R o t o r u a 
l a k e s In New Z e a l a n d ' s N o r t h I s l a n d w e r e s a m p l e d 
a n d a n a l y z e d b y f l a m e l e s s a t o a i c a b s o r p t i o n 
t e c h n l g u e . T h e s e w a t e r s d r a i n f r o a t h e r a a l 
a r e a s n o t a s s o c i a t e d w i t h a e r c u r y o r e d e p o s i t s . 
S e d l a e n t c o r e s a a p l e s , o b t a i n e d f r o a w a t e r d e p t h s 
o f u p t o 33a w e r e a l s o s a a p l e d and a n a l y z e d . The 
r e s u l t s i n d i c a t e a u c h h i g h e r c o n c e n t r a t i o n s of 
a e r c u r y i n t r o u t l i v i n g i n v a t e r s r e c e i v i n g 
c o n s i d e r a b l e g e o t h e r m a l d i s c h a r g e s t h a n i n t r o u t 
l i v i n g i n s i m i l a r w a t e r s r e c e i v i n g l i t t l e o r n o 
g e o t h e r m a l d i s c h a r g e s . T h e c o n c e n t r a t i o n s o f 
m e r c u r y I n s e d i m e n t s s h o v e d n o a p p a r e n t v a r i a t i o n 
v l t h I n c r e a s i n g d e p t h ( i . e . , a g e ) o f s e d i m e n t s . 
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5 0 8 
B e h a v i o r o r c e s i u a - 1 3 0 , S t r o n t l u a - R v , «nd z i n c - 6 5 
R a d i o n u c l i d e s R e l e a s e d t o H a t e r B i o l n o . S t u d y on 
an E x p e r i n e n t a l L a b o r a t o r y H o d e l . 

W e l s s b u c h , H . ; C l a l n , L . ; B o t e z o t u , E . ; P r e u n d , 
s . ; A v a r a v a r e i , I . s p u b l i c H e a l t h R e d . B e a . 
I n s t . , I R S I , Roao 

P a r t o f H e a l t h P h y s . p r o b l . I n t e r n , C o n t a a . , 
P r o c . YRPA ( i n t . Hadiat. R o t . A s s . ) E u r . C o n g r . 
R a d i a t . P r o t . , 2nd (27FKAY)» 0 2 1 - 0 3 0 , B u j d o s o , J . 
( E d . ) , Akad . K l a d o , Budapest, H u n g a r y ; 1973 

RADIONUCLIDES; ACCUHOLATION; HATER; SEDIMENTS; 
CESIUN 130 ; MODELS; RELEASE; STRONTIOH 8 1 ; ZIHC 
6 5 ; LABORATORY HOOEL 

The a c c n a n l a t l o n of Cs 1 3 0 , S r 8 * , and Zn 65 i n 
bed s B d i a e n t s of t h e Danube a n d s i r e t b a s i n s and 
i n t h e B i c a z R e s e r v o i r was s t u d i e d u s i n g e x p t l . 
l o b . a o d e l s . Hos t o f t h e Zn 6 5 a n d Cs 130 and 
80* of s r 85 a r e r e t a i n e d by t h e Danube s e d i a e n t . 
A c i d i f i c a t i o n d e c r e a s e s t h e a c c u a u l a t l o n o f a l l 
o f t h e r a d i o n u c l i d e s i n t h e s e d l a e n t . A l k y , 
p r o a o t e s t h e a c c u a u l a t l o n of s r 8 5 , w i t h n o 
e f f e c t on 7n 6 * . 

509 
H e t h y l a e r c a r y a s p e r c e n t a g e o f T o t a l H e r c u r y I n 
F l e s h a n d v i s c e r a o f s a l a o n and s e a T r o u t o f 
v a r i o u s Ages 

w e s t o o , <!.; Food L a b . , R a t i . Sweden Food A d a . , 
S t o c k h o l a , Sweden 

S c i e n c e (SCIEAS) , 1 8 1 ( 0 0 9 9 ) , 5 6 7 - 8 ; 1973 

HETHYLREPCORY; HERCHPY; FISH; SEA TROOT; SALHOR; 
SALTWATER; AGE 

TAX0H0HY: SALHO SALAR; SALRO OCLA 

T o t a l a e r c u r y i n t h e f l e s h o f s a l a o n (SALRO 
SALAR) ( 1 - t o 7 - y e a r o l d ) and s e a t r o u t (SALHO 
OCLA) ( 1 - a n d 2 - y e a r - o l d ) I n c r e a s e d w i t h a g e a a d 
a v e r a g e d 9 3 * a e t h y l a e r c u r y i r r e s p e c t i v e of a g e . 
In t h e v i s c e r a o f 1 - and 2 - y e a r o l d s a l a o n and 
s e a t r o u t a e t h y l a e r c u r y c o n a t l t u t e d o n l y 2 6 - 6 7 * 
of t h e t o t a l Hg, a l s o I r r e s p e c t i v e of a g e . T h u s , 
t h e p r o p o r t i o n o f a e t h y l a e r c u r y t o t o t a l Rg d i d 
n o t i n c r e a s e i n s a l a o n o r s e a t r o u t ( a u s c l e p l u s 
v i s c e r a ) w i t h a g e . 

510 
o c c u r r e n c e and T r a n s p o r t o f A r s e n i c i n t h e Opper 
S u g a r Creek H a t e r s h e d , C h a r l o t t e , w o r t h C a r o l i n a 

w i l d e r , R . B . ; U . S . G e o l . S u r v . , R a l e i g h , H.<;. 

n . s . , G e o l . s u r v . . P r o f . P a p . (ZIPPAR) , (Ho. 
800 -0 ) , 2 0 5 - 1 0 ; 1972 

ARSEHIC; TRANSPORT; STREAH FLOH; SATERSHEDS; 
SEWAGE TREATMENT 

GEOGRAPHICAL DESCRIPTION: O . S . ( S E ) , N o r t h 
C a r o l i n a , C h a r l o t t e , F o r t H i l l , Opper s u g a r C r e e k 
w a t e r s h e d 

D a r i n g t h e a o n t h s o f J a n e a n d J u l y 1 9 7 1 , t h e U . S . 
G e o l o g i c a l S u r v e y Bade a s p e c i a l s t u d y o f t h e 
o c c u r r e n c e and t r a n s p o r t o f a r s e n i c i n t h e S u g a r 
c r e e k , s . c . , d r a i n a g e a r e a . I t v a s f o u n d , d u r i n g 
t h e v a e k o f j a n e 2 9 - J a l y 5 , t h a t d e s p i t e t h e f a c t 
t h a t n o knovn d i s p o s a l o f a r s e n i c v a s t e s h a d 
t a k e n p l a c e i n o v e r 3 a o n t h s , t o t a l a r s e n i c 
c o n c e n t r a t i o n s r a n g i n g f r o a 115 t o 260 a g / 1 v e r e 
s t i l l e n t e r i n g t h e t r i b u t a r y I r v l n C r e a k t h r o u g h 

a s a v a g e t r e a t a e n t p l a n t , dovn f r o a 1 , 1 0 0 a g / 1 i n 
O c t o b e r 1970 . The a o s t c o n t a a i n a t e d p h a s e o f t h e 
a g a e o a s s y s t e a v a s s u s p e n d e d s o l i d a a t e r l a l I n 
t h e t r e a t e d s a v a g e , v h i c h c o n t a i n o d a r s e n i c i n 
a a o u n t s of 2 0 , 0 0 0 t o 5 0 0 , 0 0 0 a g / k g by v e i g h t . 
A r s e n i c v a s f o u n d t o be c o n c e n t r a t i n g i n t h e 
s t r e a a b e d a a t e r i a l s , w h i c h , on J u n o 2 8 , c o n t a i n e d 
c o n c e n t r a t i o n s of f r o s 7 , 0 0 0 t o 1 5 , 0 0 0 a g / k g . on 
J u l y 2 9 - 3 1 , 1971 , s a a p l o s v e r e t a k e n a t s u g a r 
C r e e k n e a r F o r t H i l l , s . c . , d a r i n g a a i n o r f l o o d . 
T h e s e s a a p l e s s h o v e d t h a t d u r i n g t h e f l o o d a o s t 
o f t h e a r s e n i c v a s b e i n g t r a n s p o r t e d i n t h e 
s u s p e n d e d - s e d l a e n t p h a s e and t h a t a r s e n i c 
d i s c h a r g e c l o s e l y p a r a l l e l e d t o t a l 
s u s p a n d e d - s e d l a e n t d i s c h a r g e . On F e b r u a r y 2 5 , 
1 9 7 2 , d r i e d s l u d g e f r o a s t o r a g e b e d s a t t h e 
t r e a t a e n t p l a n t c o n t a i n e d a s each a s 1 , 7 0 0 , 0 0 0 
a g / k g / s 8 7 0 . 0 0 0 a g / k g / s b and 1 2 0 , 0 0 0 Bg/kg C r . 

5 1 1 
M e r c u r y in t h e M a r i n e E n v i r o n a e n t . C o n c e n t r a t i o n 
i n S e a Wate r a n d I n a P e l a g i c Food Cha in 

H i l l l a B s , P . H . ; W e i s s , H . V . ; I n s t . R a r . R e s o u r . , 
u n l v . C a l i f o r n i a , La J o l l a , c a l i f . 

J . P i s h . R e s . B o a r d C a n . (JFRBAK), 3 0 ( 2 ) 2 9 3 - 5 ; 
1973 

HERCORY; ZOOPLANKTON; SALTWATER; FOOD CHAINS; 
SEDIMENTS 

GEOGRAPHICAL DESCRIPTION: U . S . (W| , C a l i f o r n i a , 
Son D i e g o 

H e r c u r y i n s e a v a t e r , i n a p e l a g i c f o o d c h a i n , and 
i n b o t t o a s e d i a e n t v a s d e t e r a l n a d a t a s i n g l e 
s t a t i o n 030 ka s o u t h e a s t o f San D i e g o , 
C a l i f o r n i a . The c o n c e n t r a t i o n o t a e r c a r y In 
z o o p l a n k t o n s l i g h t l y I n c r e a s e d v l t h d e p t h o f 
c o l l e c t i o n . The a e r c u r y c o n t e n t i n a l a o s t a l l o f 
t h e h i g h e r t r o p h i c l e v e l s o f o r g a n i s e s c o l l e c t e d 
a t g r e a t e r d e p t h s v a s i n d i s t i n g u i s h a b l e f r o a t h e 
c o n c e n t r a t i o n o f n e r c u r y i n z o o p l a n k t o n a t t h e s e 
d e p t h s . M e r c u r y c o n c e n t r a t i o n i n t h e s e a v a t e r 
c o l n a n v a s e s s e n t i a l l y c o n s t a n t b e l o v 100 a a n d 
s i g n i f i c a n t l y h i g h e r a t t h e s u r f a c e . T h i s 
v e r t i c a l p r o f i l e o f a e r c a r y c o n t e n t i s n o t 
a s c r o b a b l e t o b i o l o g i c a l a c t i v i t y . 
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T r a n s p o r t o f T r a c e H e t a l s t o t h e A t l a n t i c Ocean 
b y T h r e e S o u t h e a s t e r n R i v e r s 

Window, R . L . ; B e c k , K . C . ; S a i t h , R . 

S o u t h e a s t e r n G e o l o g y , 12, 169 ; 1971 

RIVERS; SALTWATER: FRESHWATER: TRARSPORT: TRACE 
nRTALS; IROR; RANGAHBSE; RONOFF: SEDIMENTS; 
ACCUMULATION; ESTUARIES 

C o a p o s l t l o n of t r a c e a e t a l s I n s o l u t i o n i n 
e s t u a r i e s o f t h r e e s o u t h e a s t e r n r i v e r s a r e 
s i a i l a r . D i s s o l v e d i r o n a n d p o s s i b l y a a n g a n e s e 
d e c r e a s e i n c o n c e n t r a t i o n g o i n g f r o a f r e s h t o 
s a l i n e v a t e r s o v i n g t o p r e c i p i t a t i o n . The 
c o a p o s l t l o n of t r a c e a e t a l s i n s u s p e n d e d 
s e d i a o n t f r o a t h e e s t u a r i e s o f t h e t h r e e r i v e r s 
d i f f e r s , s u g g e s t i n g a r e l a t i o n s h i p t o t h e 
c o a p o s i t i o n of t h e r e s p e c t i v e d r a i n a g e b a s i n . 
The t o t a l a a o u n t of t r a c e a e t a l s t r a n s p o r t e d t o 
t h e A t l a n t i c i n b o t h s o l u t i o n and s u s p e n s i o n by 
t h e s e r i v e r s a p p e a r s t o b e I n s u f f i c i e n t , t o s u p p l y 
a o r e t h a n a b o u t 100 Ka2 o f a v e n g e A t l a n t i c d e e p 
s e a s e d i a e n t . R i v e r r u n o f f a p p e a r s t o b e 
i n a d e q u a t e t o e x p l a i n t h e t r a c e a e t a l 
a c c a a u l a t i o n o f N o r t h A t l a n t i c d e e p - s e a s e d i a e n t s . 
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Molybdenum C o n c e n t r a t i o n s In T i s s u e s o f Rainbow 
T r o u t in SALMO GAIRDNERI and Kokaaea s a l a o r e 
ONCORHYNCIIUS NERKA f r o a H a t e r s D i f f e r i n g W i l i e r 
I n Molybdenua C o n t e n t 

Ward, J . V . 

.1. r l s h . Ren. Board C a n . , 3 0 ( 6 ) , 8 U 1 - 3 0 2 . : 1973, 
June 

TRACE ELEMENTS; DETECTION LIHIT; X-RAY 
PLODRESCENCE ANALYSIS; ROSCLES; BORES; ALGAE; 
NITROGEN FIXATION; i-OXICITT; LIVER; KIDREYS; 
SKIN; PISH; ANALYSIS: MOLYBDENUM; ACCUOTLATION 
"ACTORS: WATER; BIOArCOHOLATION 

TAXONOMY! SALHO GAIRDNEAT; ONCORRYVCRDS HERKA 

SALHO GAIRDNERI and ONCORRYNCHUS r/ERKA v e r e 
p r o c u r e d f r o a t h r e e w a t e r s . D i l l o n R e s e r v o i r had 
a p p r o x l a a t e l y 300 ppb a o l r b d e n u a In I t s v a t e r s ; 
e l e v e n R i l e R e s e r v o i r had a p p r o x l a a t e l y 6 ppb; 
C l l n e ' s P i s h H a t c h e r y v a t e r s v e r e b e l o v t h e 
H a l t s of d e t e c t i o n . Water s a a p l e s were a e a s u r e d 
s p e c t r o p h o t o m e t r l c a l l y . V a r i o u s f i s h o r g a n s w e r e 
removed, a s h e d , and a n a l y z e d f o r a o l y b d e n u a u s i n g 
x - r a y f l u o r e s c e n c e t n d e t e r a l n e a c c u a a l a t l o n 
f a c t o r s ( c o n c e n t r a t i o n i n v e t o r g a n / c o n c e n t r a t i o n 
i n w a t e r ) . P i s h o r g a n s f r o a t h e h i g h (300 ppb) 
a o l y b d e n u a v a t e r had aean a c c u a u l a t l o n f a c t o r s 
of l e s s t h a n 1 . 0 v l t h t h e e x c e p t i o n of S. 
GAIRDNERI s t o m a c h s ( ' . I I and O. NP.RKA bone ( 1 . 1 ) . 
F i sh o r g a n s f r o a t h e low (6 ppb) a o l y b d e n u a 
v a t e r had aean a c c u m u l a t i o n f a c t o r s r a n g i n g f r o a 
1 . 7 I n n u s c l e t o 20 .u In b o n e . F i sh o r g a n s f r o n 
t h e w a t e r v l t h t r a c e a a o u n t s of ao lybdenua had 
a b s o l u t e c o n c e n t r a t i o n s r a n g i n g f r o a 5 - 1 1 8 ppb . 
n n s c l e was c o n s i s t e n t l y t h e l o w e s t i n a o l y b d e a u a ; 
bone was g e n e r a l l y t h e h i g h e s t . The o r g a n s of O. 
NFRKA g e n e r a l l y e x h i b i t e d l o v e r oo lybdenua 
c o n c e n t r a t i o n s than t h e o r g a n s o f S . GAIRDRERI. 
Al l f i s h o r g a n s a n a l y z e d e x h i b i t e d an i n v e r s e 
r e l a t i o n s h i p be tween t h e a a b l e n t c o n c e n t r a t i o n 
and t h e a c c u a u l a t l o n f a c t o r ; t h u s i t a p p e a r s a s 
I f t h e a c c u a u l a t l o n f a c t o r s f o r a o l y b d e n u a i n 
s a l a o n i d s a r e b i o l o g i c a l l y d e t e r a i n a n t . T h e r e 
v a s no s i g n i f i c a n t c o r r e l a t i o n of a o l y b d n n u a 
c o n c e n t r a t i o n v l t h age ; t h i s a g r e e s v l t h . - e s e a r c h 
on t e r r e s t r i a l a n i a a l s . 

5 0 * 
C y c l i n g of R a d i o n u c l i d e s i n C o l u a b i a R i v e r B i o t a 

Watson, D.G. ; C u s h i n g , C . F . ; C o u t a n t , C . C . ; 
T e a p l e t o n , W.L. 

Can. J . Z o o l . 51(2) 1U3-150; 1973 

CYCLING; RADIONT1CLIDES; CRRORIOR 51; 
CONTAMINATION: FISR; FLOW RATE; ISOTOPE RATIO; 
'TEMPERATORE; PHOSPHORUS 3 2 ; PLARKTON; REACTORS; 
COOLING SYSTEMS; ZINC 65; SEASONAL VARIATIONS; 
CHROMIUM; PHOSPHORUS; RIVERS; WATER 

GEOGRAPHICAL DESCRIPTION: D.S . (HW), W a s h i n g t o n , 
C o l u a b l a R i v e r 

A s t u d y of t h e c y c l i n g o f s i x r a d i o n u c l i d e s in 
C o l u a b i a R i v e r b i o t a v a s i n i t i a t e d i n F e b r u a r y 
1966 t o d e f i n e t h e i n t e r s p e c i e s and s e a s o n a l 
v a r i a t i o n s In c o n c e n t r a t i o n s . T h e s e d a t a v e r e 
r e l a t e d t o n a j o r e c o l o g i c a l f a c t o r s s u c h a s 
l i g h t , t e a p e r a t u r e , f l o v , and s t a b l e e l e a e n t 
c o n c e n t r a t i o n s . C o n c e n t r a t i o n s of r a d i o n u c l i d e s 
i n Coluwbia R i v e r v a t e r a r e g e n e r a l l y i n v e r s e l y 
p r o p o r t i o n a l t o f l o v l e v e l s , v l t h h i g h e s t v a l u e s 
i n v i n t e r and l o v e s t i n s u n n e r . T h i s i s r e l a t e d 
t o d i l u t i o n by s e a s o n a l r u n o f f . 32P, 6 5 z n , and 

5 i c r v x r e t h e e l e n e n t a p r e s e n t In h i g h e s t 
c o n c e n t r a t i o n s i n t h e b i o t a . L e v e l s f o l l o v e d a 
p a t t e r n o f h i g h l e v e l s In v i n t e r and l o v v a l u e s 
I n summer. T h i n r e l a t i o n s h i p vaa p a r t i c u l a r l y 
a p p a r e n t I n t h o s e o r g a n i s a s v l t h h i g h s u r f a c e t o 
v o l u a e r a t i o s v h o s e dominant node o f u p t a k e l a 
a d s o r p t i o n . The i n f l a e n c e of t h e s e a s o n a l 
r u n - o f f o v n r v h e l a e d t h e b e n e f i c i a l a f f e c t s o f 
s e a s o n a l c h a n g e s In l i g h t and t e a p e r a t u r e i n 
s p r i n g . The a a g a i t u d e of s e a s o n a l c h a n g e s 
d e c r e a s e d in t h e h i g h e r t r o p h i c l e v e l s . 
C o n c e n t r a t i o n f a c t o r s (CP) were h i g h e s t of t h e 
b i o l o g i c a l l y l a p o r t a n t r a d i o n u c l i d e s 32P and 65Zn 
and v e r e h i g h e s t i n t h e p r i a a r y p r o d u c e r s . CPs 
d e c r e a s e d in h i g h e r t r o p i c a l l e v e l s . 
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D i s t r i b u t i o n and T i s s u e R e t e n t i o n of H e r c u r y - 2 0 3 
i n t h e G o l d f i s h (CARASSIOS AURAT0S) 

w e l s b a r t , H. ; Dep. B i o l . , Wayne S t a t e U n i v . , 
D e t r o i t , Mich. 

Can. J . Z o o l . , 5 1 ( 2 ) , 1H3-150; 1973 

TISSUES; HERCURY; METABOLISM; GOLDFISH; MERCURY 
203 ; DISTRIBUTION} RETERTIOW; BIOLOGICAL HALP-LTFE 

TAXONOMY: CARASSIUS AURATUS 

G o l d f i s h i n j e c t e d i n t r a p e r i t o n e a l ^ v l t h 
Rg-203(NO<3) (2) l o s t a e r c u r y a t an a p p a r e n t 
c o n s t a n t r a t e r e s u l t i n g I n a b i o l o g i c a l 
h a l f - l i f e o f 568 h . C o r r e l a t e d w i t h t h i s l o s s 
wan a l i n e a r I n c r e a s e in t h e a a o u n t of a e r c a r y i n 
t h e w a t e r . The a e r c n r y - 2 0 3 c o n t e n t i n t h e 
t i s s u e s d i s p l a y e d f o u r d i f f e r e n t r e s p o n s e s . (1) 
G a l l b l a d d e r , g o n a d , and s p l e e n t i s s u e s showed no 
s i g n i f i c a n t r e g r e s s i o n s . (2) Eye, k i d n e y , and 
i n t e s t i n a l t i s s u e a s n l f e s t e d s i g n i f i c a n t l o s s e s 
of a e r c u r y , b u t t h e r a t e of l o s s was n o t 
s i g n i f i c a n t l y d i f f e r e n t f r o a t h a t o f t h e body a s 
a whole . (3) G i l l , h e a r t , s k i n , and s w i a 
b l a d d e r t i s s u e s l o s t a e r c u r y a t r a t e s f a s t e r t h a n 
t h e body a s a w h o l e . (1) B r a i n , l i v e r , n u s c l e , 
and head k i d n e y t i s s u e s showed no s i g n i f i c a n t 
l o s s e s o f a e r c u r y . 
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G e o t h e r a a l Mercury P o l l u t i o n i n Rev Z e a l a n d 

W e l s s b e r g , B . G . ; Z o b e l , H . G . R . ; C h e m i s t r y 
D i v i s i o n , D . S . I . R . , Lover Hu t t 

B u l l . E n v i r o n . C o n t a a . T o x . , 9 ( 3 ) , 19P-155 ; 1973 

GEOTHERMAL DISCHARGES; TROUT; SEDIMENTS; 
ADSORPTION; CORE SAMPLES; ATOMIC ABSORPTION 
SPECTROPHOTOMETRY; MERCURY; FRESHWATER; WATER 

GEOGRAPHICAL DESCRIPTION: Rev Z e a l a n d , R o r t h 
I s l a n d , Walka to R i v e r 

Rainbow and brown t r o u t and s e d i a e n t s f r o a 
Walka to R i v e r l a k e s and some of t h e P o t o r u a 
l a k e s In New Z e a l a n d ' s Nor th I n l a n d were sampled 
and a n a l y z e d by f l a a e l e s s a t o m i c a b s o r p t i o n 
t e c h n i q u e . These w a t e r s d r a i n from t h e r a a l 
a r e a s n o t a s s o c i a t e d w i t h a e r c u r y o r e d e p o s i t s . 
S e d l a e n t c o r e s a a p l e s , o b t a i n e d f r o a w a t e r d e p t h s 
o f up t o 3 3a w e r e a l s o s a a p l e d and a n a l y z e d . Tbe 
r e s u l t s i n d i c a t e auch h i g h e r c o n c e n t r a t i o n s of 
a e r c u r y i n t r o u t l i v i n g i n w a t e r s r e c e i v i n g 
c o n s i d e r a b l e g e o t h e r a a l d i s c h a r g e s t h a n i n t r o u t 
l i v i n g In s l a l l a r w a t e r s r e c e i v i n g l i t t l e o r no 
g e o t h e r a a l d i s c h a r g e s . The c o n c e n t r a t i o n s o f 
a e r c u r y i n s e d i a e n t s showed no a p p a r e n t v a r i a t i o n 
v i t h i n c r e a s i n g d e p t h ( i . e . , age) o f s e d i a e n t s . 
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B e h a v i o r o f c e a l u u - 1 3 1 , S t r o n t l a a - R 5 , and Z i n c - 6 5 
R a d i o n u c l i d e s R e l e a s e d t o Water B a s i n s . s t u d y on 
an E x p e r i m e n t a l l a b o r a t o r y t l o d a l . 

R e l s s b u c h , H.; C l a l n , L . ; B o t e x a t u , B. j F r e u n d , 
S . ; A v a r a v a r e l , I . ; P u b l i c H e a l t h Had. R e s . 
I n « t . , IAST, Roae 

P a r t o f R a a l t h P h y s . p r o b l . i n t e r n , c o n t a a . , 
P r o c . IRPA ( I n t . R a d l a t . R o t . A s s . ) s a c . c o n g r . 
R a d l a t . p r o t . , 2nd (27PRAT), «21 -»30 , B u j d o s o , E . 
( E d . ) , Akad. R l a d o , Gad a p e s t , Hungary; 1973 

RADIOR0CLIDES; ACC0H01ATT0N; HATER; SBDIRERTS; 
CE3IIIR 13«; flOBEtS; P5LBASR; STRONTIOR g « ; ZINC 
65 ; LABOPATOnr HOOEL 

The a c c u a u l a t l o n of Ca 1 3 * , s r 8 * . and zn 6* i n 
bed s e d l a e n t s o f t h e Danube and S l e e t b a s l n a and 
i n t h e B icaz R e s e r v o i r was s t u d i e d u s i n g e x p t l . 
l a b . a o d e l s . Host o f t h e Zn 65 and Cs 13V and 
801 of S r 85 a r e r e t a i n e d by t h a Danabe s e d i a e n t . 
A c i d i f i c a t i o n d e c r e a s e s t h e a c c u a u l a t l o n o f a l l 
of t h e r a d i o n u c l i d e s in t h e s e d i m e n t . A lky , 
p r o a o t e s t h e a c c n a a l a t l o n of S r 0 5 , w i t h no 
e f f e c t on *n 6 5 . 
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R e t h y l a e r e a r y a s P e r c e n t a g e o f T o t a l N c r c u r y i n 
F l e s h and V i s c e r a o f S a l a o n and Sea T r o u t o f 
v a r i o u s Agea 

o e s t o o , fl.; Food L a b . , R a t i . Sweden Pood A d a . , 
S t o c k h o l m , Sweden 

S c i e n c e (SCIEAS), 1 8 1 ( A 0 9 9 ) , 567-Pl; 1973 

RETHVLHBPCOPI; HESCUPTJ FISH; SEA TROOT; SAlHOR; 
SALTRATER; AGE 

TAXORORYS SALRO SALAR; 5ALR0 OCLA 
T o t a l a e r c u r y In t h a f l e s h o f s a l a o a (SALRO 
SALAP) ( i - t o 7 - y e a r o l d ) and s e a t r o u t (SALHO 
ncLA) ( 1 - and 2 - y m a r - o l d ) I n c r e a s e d w i th a g e and 
a v e r a g e d 93* a e t h y l a e r c u r y i r r e s p s c t l v e o f a g e . 
In t h e v i s c e r a of 1 - and 2 - y e a r o l d s a l a o n and 
s ea t r o u t a e t h y l a e r c u r y c o n s t i t u t e d o n l y 2 6 - 6 7 * 
of t h a t o t a l Rg, a l s o i r r e s p e c t i v e o f a g e . T h u s , 
t h e p r o p o r t i o n of a e t h y l a e r c u r y t o t o t a l Hg d i d 
n o t i n c r e a s e i n s a l a o n o r s e a t r o u t ( a u s c l e p l u s 
v i s c e r a ) w i t h age . 
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o c c u r r e n c e and T r a n s p o r t of A r s e n i c i n t h e o p p e r 
s u g a r c r e e k w a t e r s h e d , c h a r l o t t e , n o r t h C a r o l i n a 

w i l d e r , t l . B . ; o . S . G e o l . s u r v . , R a l e i g h , " . C . 

o . s . , G e o l . s a r v . . P r o f . P a p . (XIPPAR), (Ho. 
800-0) , 2 0 5 - 1 0 ; 1972 

ARSERIC; TRANSPORT; SIREAN PL0B; RATER SHEDS; 
SEVA6E TRSATRPRT 

GEOGRAPHICAL DESCRIPTOR; O . S . (SB), R o r t h 
C a r o l i n a , C h a r l o t t e , p n r t H i l l , Opper s u g a r Creek 
Wate rshed 

Dur ing t h e a o n t h s o f J u n e a n d J u l y 1971, t h e O . S . 
G e o l o g i c a l S u r v e y a a d e a s p e c i a l s t u d y o f t h e 
o c c u r r e n c e and t r a n s p o r t of a r s e n i c i n t h e s u g a r 
c r e e k , S . c . , d r a i n a g e a r e a . I t was f o u n d , d u r i n g 
t h e week o f j a n e 2 9 - j o l y 5 , t h a t d e s p i t e t h e f a c t 
t h a t a o known d i s p o s a l of a r a e n l c w a s t e s had 
t a k e n pla<"-e i n o v e r 3 a o n t h s , t o t a l a r s e n i c 
c o n c e n t r a t i o n s r a n g i n g f r o a 115 t o 260 a g / 1 were 
s t i l l e n t e r i n g t h e t r i b u t a r y i r v l n c r e e k t h r o u g h 

a sewage t r e a t a e n t p l a n t , down f r o a 1 ,100 a g / 1 I n 
O c t o b e r 1970. The n o s t c o n t a a i n a t e d p h a s e o f t h e 
a g u e o u a s y s t e a was s u s p e n d e d s o l i d a a t e r l a l In 
t h e t r e a t e d s awage , which c o n t a i n e d a r s e n i c i n 
a a o u n t a of 2ft,aOO t o 5 0 0 , 0 0 0 a g / k g by w e i g h t . 
A r o a n t c was f o u n d t o b e c o n c e n t r a t i n g i n t h e 
s t r o a a b o d a a t a r i a l s , w h i c h , on j u n o 2 8 , c o n t a i n e d 
c o n c a n t r a t i o n a of f r o a 7 , 0 0 0 t o 1 5 , 0 0 0 a g / k g . on 
J u l y 2 9 - 3 1 , 1971, a a a p l e s w e r e t a k e n a t s u g a r 
C r e e k n s a r P o r t H i l l , S . c . , d u r i n g a n i n o r f l o o d . 
T h e s e s a a p l e s showed t h a t d a r i n g t h e f l o o d a o s t 
o f t h a a r s e n i c was b e i n g t r a n s p o r t e d i n t h o 
s u s p e n d e d - a a d l a e n t p h a s e and t h a t a r s e n i c 
d i s c h a r g e c l o s e l y p a c a l l a l a d t o t a l 
s u s p e n d e d - s a d l a a n t d i s c h a r g e , on F e b r u a r y 2 5 , 
1972 , d r i e d s l u d g e f r o a s t o r a g e b e d s a t t h e 
t r e a t a e n t p l a n t c o n t a i n e d a s much a s 1 , 7 0 0 , 0 0 0 
a g / k g / a 8 7 0 . 0 0 0 a g / k g / s b and 1 2 0 , 0 0 0 act/kg C r . 

511 
R e r c a r y i n t h a ftarina E n v l r o n a e & t . c o n c e n t r a t i o n 
i n Sea w a t e r and I n a P e l a g i c Pood Chain 

R l M t a n s , P . H . ; R a i s e , H . V . ; I n s t . R a r . R e s o u r . , 
Onto . C a l i f o r n i a , La J o l l a , C a l i f . 

J . P i s h . R e s . Board Can . (JPR9AR), 3 0 ( 2 ) 2 9 3 - 5 ; 
1971 

RERCRRT; ZOO PLANKTON; SALTWATER; POOD CHAIRS; 
SB0I RENTS 

GEOGRAPHICAL DESCRIPTION! O . S . (W) , C a l i f o r n i a , 
3an Diego 

N e r c u r y i n s e a w a t e r , i n a p e l a g i c f o o d c h a i n , and 
I n b o t t o a o e d i a a n t was d a t a r a l n a d a t a s i n g l e 
s t a t i o n *30 ka s o u t h e a s t of San D i e g o , 
C a l i f o r n i a . The c o n c e n t r a t i o n of a e r c u r y i n 
z o o p l a n k t o n s l i g h t l y I n c r e a s e d w i t h d e p t h o f 
c o l l a c t i o n , t h a a a r c a r y c o n t e n t i n a l a o a t a l l o f 
t h a h i g h e r t r o p h i c l e v e l s o f o t g a n l a a s c o l l e c t e d 
a t g r a a t a r d e p t h s was i n d l a l i n g a l a h a b l a f r o a t h e 
c o n c e n t r a t i o n o f a a r c a r y i n c o o p l a n k t o n a t t h a s a 
d e p t h s . R a r c u r y c o n c e n t r a t i o n i n t h a s a a w a t a r 
c o l t t a n was e s s e n t i a l l y c o n s t a n t be low 100 a and 
s i g n i f i c a n t l y h i g h e r a t s u r f a c e . T h i s 
v e r t i c a l p r o f i l a o f a e r c a r y c o n t e n t i s n o t 
a s c r o b a b l e t o b i o l o g i c a l a c t i v i t y . 

512 
T r a n s p o r t of T r a c e R a t a l s t o t h a A t l a n t i c Ocean 
by T h r e e S o u t h e a s t e r n R i v e r s 

R l n d a a , R . L . ; Back, R . C . ; S a l t h , R. 

s o u t h e a s t e r n G e o l o g y , 12, 169; 1971 

RIVERS; SALTRATER; FRESHWATER; TRAHSPORT; TRACE 
HETALS; IRON; HANOARESE; RONOFFt SBDIHENTS; 
ACCORnLATION; ESTOARIES 

C o n p o s l t l o n of t r a c a a e t a l s i n s o l u t i o n i n 
e s t u a r i e s of t h r e e s o u t h e a s t e r n r i v e r s a r a 
s i a i l a r . D i s s o l v e d i r o n and p o s s i b l y a a n g a n e s e 
d e c r e a s e i n c o n c e n t r a t i o n g o i n g f r o a f r e s h t o 
s a l i n e w a t e r s owing t o p r e c i p i t a t i o n . The 
c o s p o s i t i o n of t r a c a a e t a l s i n s a s p e n d a d 
s a d l a a n t f r a a t h e a s t a a r i e s o f t h a t h r a o r i v e r s 
d i f f e r s , s u g g e s t i n g a r e l a t i o n s h i p t o t h e 
c o a p o s i t l o n o f t h e r e s p e c t i v e d r a i n a g e b a s i n . 
The t o t a l a a o u n t of t r a c e m e t a l s t r a n s p o r t e d t o 
t h e A t l a n t i c i n bo th a o l a t l o n and s u s p e n s i o n by 
t h e s e r i v e t s a p p e a r s t o b e i n s u f f i c i e n t t o s u p p l y 
a o r e t h a n a b o u t 100 Km 2 o f a v e r a g e A t l a n t i c d e e p 
s e a n e d i a e n t . R i v e r r u n o f f a p p e a r s t o be 
i n a d e q u a t e t o e x p l a i n t h e t r a c e a e t a l 
a c c u a u l a t i o a of Nor th A t l a n t i c d e e p - s e a s c d l a e n t s . 
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523 
A r s e n i c , c a d o i u B , c o p p e r , Mercury , am) Z i n c i n 
Soae spec ie )* o f Nor th A t l a n t i c P i n f i s h 

• U n i o n , II.s S t l c * n e y „ » . ; S n l t h , P . ; W h i t e , D . ; 
T a y l o r , P. 

.1 P i s h Hen Board C a n . , 3 0 | 2 ) , 275-279; 1973 

LIVER; KUSCIE5; ARSENIC; COPPER; HERCURI: 
CADMIUM: ZTRC; PIRPISR; SAT.TRATEP 

TAJROROHT: CHORORICRTBTS; OSTBICRIRTS 

A r s e n i c , c a r t a ! n a , c o p p e r , a a r c u r y , end s i n e 
a n a l y s e s of 91 i n d i v i d u a l s r e p r e s e n t i n g 35 
s n e c l e n of Worth A t l a n t i c f l n f i s h (CRONDRICHTHYS 
and OSTBICRTRTS) i n d i c a t e t h a t t h e s e a e t a l s o c c a r 
a t s l a l l a r l e v e l s l a b o t h i n ah o r e and o f f s h o r e 
n p e c l o s . CHONDRTCRTHTS and OSTBICRTRTS h a v e 
a i a l l a r c o n c e n t r a t i o n s o f a l l t h e a e t a l s , 
e x c e p t i n g n r s e n i c v h l c h i s h i g h e r i n 
CHORDSICHTRTS. A n a l y s e s o f v a r i o a s t i s s n e s i n 
CIIONDRICPTHTS r e v e a l h i g h e r a a t a l c o n c e n t r a t i o n s 
In t h e l i v e r e x c e p t f o r a e r c a r y which was h i g h e r 
in a u s c l e s . 

5 i a 
E v a l u a t i o n s of s t r e a a P o l l u t i o n and T r a c e 
S u b s t a n c e i n t h e Wew Lead B e l t o f M l a s o a r l 

w i x s o n , B . C . : B o l t e r , R . ; The U n i v e r s i t y of 
M l s s o u r l - R o l l a , R o l l a , n o 

P a r t o f D.D. H e a p h l l l ( E d . ) . P l f t h Annual 
S y a p o s l u a on T r a c e s u b s t a n c e s I n B n v l r o n a a n t a l 
H e a l t h , U n i v e r s i t y o f R i s s o u r l - C o l u a b l a 
( 1 0 3 - 1 5 7 ) ; 1972 

STREAMS; LEAD; HINIRG; TRACE SUBSTANCES; MILLS: 
BfPLOBWTS; WATER; QUALITY; COPPER; STRC; ALGAE: 
UtOAL PL OOPS: C ARBOR DIOtTDB: PHOSPHATE: 
NITROGEN; BERTROS; BACTERIA: MICROORGANISMS 

GEOGRAPPICAL DESCRIPTION: O . S . , M i s s o u r i ( S E ) , 
wew l e a d B e l t , v l b u r n n a T r e n d 

S t r e a a p o l l u t i o n s t u d i e s h a v e been c a r r i e d o a t i n 
t h e Vlburnua Trend o r "Rev l e a : B e l t " of S . E . 
M i s s o u r i t o e v a l u a t e t h e e f f e c t s o f t r a c e 
s u b s t a n c e s I n w a s t e s f r o a l e a d - z i n c a i n i n g 
o p e r a t i o n s . D a t a v e r e c o l l e c t e d t o e v a l u a t e t h e 
c h a r a c t e r o f i n d i v i d u a l w a s t e s and t o s t a d y t h e 
e f f e c t i v e n e s s o f s t a b i l i z a t i o n l a g o o n s I n 
t r e a t i n g Billing e f f l u e n t d i s c h a r g e s i n t o a r e a 
s t r e a a s . Mine d i s c h a r g e w a t e r , w i l l i n g 

o p e r a t i o n s , c o n b l n e d a l n e - a i l l e f f l u e n t and 
l agoon s y a t e a e f f l u e n t , we re s a a p l e d . Water 
q u a l i t y s a a p l e s v e r e a l s o t a k e n In a t r e a a s b o l o v 
t h e n i n e l a g o o n s and v e r e c o a p a r e d v i t h t h o s e 
f r o a c o n t r o l s i t e s l o c a t e d on u n p o l l u t e d 
s t r « a a a . B i o l o g i c a l , c h e a i c a l and p h y s i c a l 
p a r a a e t e r s v e r e e v a l u a t e d , a l o n g v l t h t r a c e a e t a l 
d e t e r a l n a t l o n s of l e a d , z i n c and c o p p e r . 
P o t e n t i a l p o l l u t i o n a l c h a r a c t e r i s t i c s v e r e 
d o t e r a l n e d a t a l l s a a p l i n g a l t e s , v l t h s p e c i a l 
e a p h o a i s on t h o c o n c e n t r a t i o n of t r a c e s u b s t a n c e s 
by e x c e s s i v e a l g a l g r o v t h s . S t u d i e s of n i n e 
e f f l u e n t e n t e r i n g s t r e a a s h a v e i n d i c a t e d t h a t 
a i n i n g v a s t e v a t o r s c o n t a i n c a r b o n d i o x i d e and 
s u f f i c i e n t phs=|)horU8 t o c o a h l n a v l t h n i t r o g e n 
p r e s e n t i n t h e s t r e a a w a t e r and c a u s e u n d e s i r a b l e 
b e n t h l c g r o v t h s In b a c t e r i a l - a l g a l a a t s . 
Background c o n c e n t r a t i o n s of l e a d , z i n c and 
c o p p e r r a r e l y e x c e e d e d 20 ppb ( p a r t s p e r b i l l i o n ) 
i n s i r e n s ; h o v e v e r , c o n c e n t r a t i o n s a p t o 1 , 0 0 0 
p p b have b e e n d e t a r a i n e d i n s e t t l i n g p o n d s . 
R e c o n a e n d a t l o n s a r e p r e s e n t e d f o r t h e e f f e c t i v e 
c o n t r o l of t r a c e s u b s t a n c e s a s s o c i a t e d v l t h 
w a s t e w a t e r f r o a t h e l e a d - z i n c a i n i n g i n d u s t r y in 
s o u t h e a s t M i s s o u r i . 
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An I n v e s t i g a t i o n o f B n v l r o n a e n t a l P o l l u t i o n by 
Load and o t h e r Heavy M e t a l s f r o a I n d u s t r i a l 
D e v e l o p a e n t i n s o u t h e a s t e r n M i s s o u r i 

w l x n o n , B . C . ; T r a n t e r , w . t l . 

P r o g r e s s R e p o r t , D e p t . o f c i v i l E n g i n e e r i n g , 
E n v i r o n a e n t a l R e s e a r c h C e n t e r , RSP-RARW Rev Lead 
B e l t P r o j e c t , U n i v e r s i t y o f n l a s o a r l - R o l l a , 13pp . 

LEAD; COPPER; ZIRC; ATMOSPHERE; SOILS; INdOSTRY; 
fllRTWG; Mills: BEHOTB SENSING; EPPLUENTS 

GEOGRAPHICAL DESCRIPTION: U . S . , M i s s o u r i ( S P ) , 
New l o a d B e l t 

An I n t e r d i s c i p l i n a r y i n v e s t i g a t i o n o f 
e n v l r o n a e n t a l p o l l u t i o n I s u n d e r v a y i n t h e Nev 
Lead R e l t a r e a of s o u t h e a s t e r n M i s s o u r i t o 
d e t e r a l n e t h e e f f e c t o f l a n d , z i n c , c o p p e r , 
cadaluB and o t h e r h e a v y a e t a l n . The p r e l i a l n a r y 
r e s u l t s f o r t h e a i r , s o i l and v a t e r 
i n v e a t l g o t l o n a a r e p r e s e n t e d aad t h e p l a n n e d 
f a t u r e i n v e s t i g a t i o n s a r e d i s c u s s e d w i t h e a p h a s l s 
on a p p l i c a t i o n s of r e a o t e s e n s i n g t o a o n i t o r t h e 
e n v l r o n a e n t . 
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516 
t h e P l u x of Hn, r e , and zn I n an E s t u u r l n e 
B c o s y s t e a 

W o l f e , D . A . ; c r o s s , p . A . ; J e n n i n g s , C .o . 

P a r t 3£ R a d l o a c t l i e c o n t a a i n a t i o n o t t h e M a r i n e 
E n v l r o n a e n t , P r o c e e d i n g s o f S y a p o s i o a h e l d by t h e 
i n t e r n t a t l o n a l Atomic Energy Agency, S e a t t l e , HA , 
J o l y 1 0 - 1 0 , 1972 (159-1751 786 p . ; 1973 

MANGANESE; IRON; ZIRC; RADIONUCLIDES: ESTUARIES; 
PISH; CROSTACEA; PLANKTON; SEDIMEHTS : i n r k O R A : 
HACROIHVBRTEBRMES; BPIBENTHOS; TEMPERATURE; 
SALINITY; PH; ROHOPP; HARIHB BIOTA; WATER 

GEOGRAPHICAL DESCRIPTION: O.S . (SE) , Nor th 
C a r o l i n a , N e v p o r t R i v e r 

c y c l i n g of r a d i o n u c l i d e s In e s t a a r i n e e c o s y s t e a s 
i n v o l v e s a complex ne twork o f i n t e r a c t i o n s aaong 
s e d i m a n t s , d i s s o l v e d c o a p o n o n t s , b i o t a , a n d 
f l u c t n a t i n g e n v i r o n a e n t a l v a r i a b l e s , e . g . 
t e m p e r a t u r e , s a l i n i t y , and PH . A c c n r a t e 
o r e d i c t i o n of t h e d i s t r i b u t i o n o f r a d i o n u c l i d e s 
in t h e v a r i o u s c o a p o n e n t s r e q u i r e s a t h o r o u g h 
u n d e r s t a n d i n g o f t h e f l e x of s t a b l e e l e a e n t s 
t h r o u g h t h e s y s t e a . E f f o r t s t o a o d e l t h e f l u x e s 
of Hn, Pe and zn t h r o u g h and v i t h i n c o a s t a l p l a i n 
e s t u a r i e s o f s o u t h e a s t e r n Do i t ed S t a t e s o f 
A a e r i c a a r e d e s c r i b e d . Data h a v e been d e r i v e d 
a a l n l y f r o a e x t e n s i v e s t u d y o f t h e Newport R i v e r 
e s t o a r y , a Hor th C a r o l i n a e a b a y a e n t o f a b o u t 3 1 
ka2 r e c e i v i n g r u n - o f f f r o a a t o t a l v a t e r s h e d a r e a 
of a b o u t 300 k e 2 . T r a c e a e t a l s have been 
a n a l y s e d on a s e a s o n a l b a s i s i n w a t e r , s e d i a e n t s , 
and d o a i n e n t o r g a n i s e s f r o a s e v e r a l l o c a t i o n s i n 
t h i s e c o s y s t e a . E c o l o g i c a l s t u d i e s by c o l l e a g a e s 
a t t h e C e n t e r have p r o d u c e d e s t i m a t e s of s e a s o n a l 
v a r i a b i l i t y and b l o a a s s f o r t h e m a j o r p r i m a r y 
p r o d u c e r s , z o o p l a n k t o n , and t h e d o a i n a n t s p e c i e s 
of a a c r o l n v e r t e b r a t e s ( i n f a u n a and e p i b e n t h o s ) 
and f i s h . S i n c e t h e e s t u a r y i s s h a l l o w ( l e s s 
t h a n 1 a a t a e a n low t i d e ) , f l u s h i n g i s d o a l n a t e l 
by t h e s e m i d i u r n a l t i d e ( 0 . 8 a a m p l i t u d e ) , a n d 
e x c e p t d u r i n g p e r i o d s o f v e r y heavy r a i n , r u n - o f f 
h a s l i t t l e e f f e c t . Major i a p o r t s of Hn, P e end 
Zn t o t h e e s t u a r y c o n s i s t of s u s p e n d e d and 
d i s s o l v e d s p e c i e s i n t h e r o n - o f f , s e d i a e n t 
b e d - l o a d , t i d a l l a p u t s , and t h e l a t e 
v l n t e r - s p r l n g i a a l g r a t i o n of f i s h and 
c r u s t a c e a n s , n a l o r e x p o r t s a r e t i d a l f l u s h i n g of 
d i s s o l v e d and suspended t r a c e a e t a l s ( I n c l u d i n g 
p l a n k t o n ) , t h e a u t a a n e m i g r a t i o n of f i s h and 
c r u s t a c e a n s , and c o m m e r c i a l h a r v e s t o f f i s h and 
s h e l l f i s h . D e s p i t e t h e h igh p r o d u c t i v i t y and l o v 
r u n - o f f i n t h e Havpor t R i v e r e s t c a r y , p h y s i c a l 
p r o c e s s e s d o a l n a t e t h e t o t a l a n n u a l b u d g e t s o f 
t h e s e a e t a l s . B i o l o g i c a l t r a n s p o r t p r o c e s s e s 
were a o s t i a p o r t a n t i n t h e c a s e of Z n , f o r v h i c h 
c o a a e r c i a l h a r v e s t and e a l g r a t i o n aay a c c o u n t f o r 
a o r e t h a n 10* of t h e a n n u a l I n p u t f r o a t h e 
v a t e r s h e d . The c o n p l e x i t i e s of p r o g r e s s i n g f r o a 
t h i s s t a t i c " a n n u a l budge t c o n c e p t " t o a dynamic 
a o d e l of t r a c e n e t a l s f l o v t h r o u g h t h e t r o p h i c 
s t r u c t u r e o f Rev p o r t R i v e r e s t u a r y I s d i s c u s s e d . 
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C y c l i n g of E l e m e n t s i n E s t u a r i e u 

W o l f e , O .A . ; R i c e , T . R . ; R a t i o n a l R a r i n e 
P i s h e r i e s S e r v i c e , B e a u f o r t , H .C . , A t l a n t i c 
E s t u a r l n e P i s h e r i e s C e n t e r 

F i s h e r y B u l l e t i n , 7 0 ( 3 ) , 9 5 9 - 7 2 ; 1972 

EST0ARIES; RADIONUCLIDES: CYCLING; SEWAGE; 
ACCDHOLATIOH; SALT WATER; TRACB ELEMENTS; 
ESSENTIAL TRACE ELEMENTS: CALCI0H; MAGNESIUM; 
POTASSTOfl; S0DI01: COBALT; COPPER; IRON; 
flMGAHESE: ZINC; ALOniHUM; MOLYBDENUM; SILICON; 
PANADIOR; CESIUM; CHROHIOH: HICK EL; R0BIDI0H; 
STKORTIOR; TIN; ARTIH0NY; ARSENIC; BARIHR; 
BERYLLI0H; BISMUTH; CADHIOH; LEAD; MERCURY; 
SELENIUM; SILVER; TRORIUR; SEDIMENTS; DISSOLVED 
ORGANIC COMPLEXES; SUSPBRDBD PARTICULATES; 
POLYCHABTBS; CHELATES; EDTA; COMPLEXES; 
COBALAHIR; BI0RASS; ADSORPTION; ION EXCHANGE; 
ZINC 65; RAIN; RUNOFF; TIDAL FLOSHIRG; SEASONAL 
VARIATIONS; PHOSPHORUS; NITROGEN; PH; SALINITY; 
NUTRIENTS; CESIUM 137; RUTRBHIUH 106; OYSTERS; 
FISH; CONCEHTRATIOH FACTOR; ASSIHILATION; UPTAKE; 
MODELS 

H e a n l n g f u l e v a l u a t i o n of t h e e c o l o g i c a l s t r e s s e s 
imposed by m a n ' s r e l e a s e o f heavy n e t a l s o r 
r a d i o i s o t o p e s I n t o e s t u a r i e s r e q u i r e s an i a p r o v e d 
u n d e r s t a n d i n g o f t h e i n t e r a c t i o n s b e t v e e n t h e 
v a s t e a a t e r l a l s and t h e f u n c t i o n a l c o a p o n e n t s of 
t h e o c o s y s t e a . The t y p e s of i n f o r a a t i o n r e q u i r e d 
f o r t h e d e v e l o p a e n t o f u s e f u l a o d e l s f o r t h e 
c y c l i n g of c o n t a m i n a n t n e t a l s (bo th r a d i o a c t i v e 
and s t a b l e ) i n e r t u a r i n e e c o s y s t e m s a r e r e v i e v e d . 
w i t h p a r t i c u l a r r e f e r e n c e t o t h e c o a s t a l p l a i n 
e s t u a r i e s o f t h e s o u t h e a s t e r n Onl ted s t a t e s , t h e 
m a j o r r e s e r v o i r s o f t h o s e a e t a l s , t h e a e c h a n i s a s 
and pa thways of e l e a e n t a l t r a n s f o r m a t i o n and 
r a t e s of e l e a e n t a l t u r n o v e r aaong r e s e r v o i r s , and 
t h e r e s p o n s e s o f t h e s e p r o c e s s e s and r e s e r v o i r s 
t o e n v l r o n a e n t a l c h a n g e a r e d i s c u s s e d . A 
c o n c e p t u a l s y s t e a s a o d e l i s p r e s e n t e d a s t h e 
p r e l i m i n a r y p h a s e i n t h e d e v e l o p a e n t of d y n a a l c 
m a t h e m a t i c a l a o d e l s of e l e a e n t a l c y c l i n g . 
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A P r o g r e s s Repor t on Hercury 

Wood, J . H . 

Envi ronment , 1 0 ( 1 ) , 33-19; 1972, J a n u a r y 

MERCURY; APSEKIC; SEWAGE; FUNGICIDES; 
HFTHTLHERCURY: DISCHARGE; RETHYLATIOH; PISH; 
HErHTlNERCURY: HALP-MPR; ANALYTICAL METHODS; 
ATOHI: ABSORPTIOR SPECPROPHOTORETRT; REOTROR 
ACTIVATIOK ANALYSIS; GAS CRRORATOGRAPHY; SERAGE 
TREATMENT; FERTILIZERS; RUNOFFS DREDGING; RATER 
QUALITY; LEGAL ASPECTS: HICROORGARISffS 

The n s r c n r y p r o b l e n I s now w e l l d e f i n e d : T h e r e 
a r e huge a n o a n t s of I n o r g a n i c s e r c n r y r e n a i n l n g 
in s e d l n e n t s , which I s s l o w l y b e i n g c o n v e r t e d t o 
aethyl. a e r c n r y , even a f t e r t h e d i s c h a r g e o f 
ne rcury has been g r e a t l y r e d u c e d . P u r t h e r , 
methyl a e r c u r y coapounds a r e s t i l l u sed a s 
f u n g i c i d e s In t h e U . S . , b a t n o t *n Sweden. The 
companies I n v o l v e d and t h e l o c a t i o n s o f t h e a o r e 
s e r i o u s p o l l u t i o n a r e g i v e n . The a u t h o r 
c a l c u l a t e s t h a t l e s s t h a n 0 . 2 p e r c e n t of t h e 
a e r c a r y in s e d l a e n t s has beon c o n v e r t e d and t h a t 
a p p r o x i m a t e l y 500 y e a r s would be r e q u i r e d t o 
c l e a n t h e s y s t e n by b i o l o g i c a l Bet.hods. He 
went I o n s o t h e r p o s s i b i l i t i e s , such a s d r e d g i n g 
(which h e s a y s r e d i s t r i b u t e s t h e c o n t a a i n a t i o n 
and did not h e l p at. R l n a a a t a ) , c o v e r i n g t h e 
s e d i a e n t s and improving w a t e r q u a l i t y s o t h e 
n i c r o b l a l p o p u l a t i o n s d e c r e a s e . The a u t h o r and 
h i s s t n d i e n t s s t u d i e d t h e a e t h y l a t i o n p r o c e s s , 
c a r b o n , n i t r o g e n , p h o s p h a t e s and t r a c e a e t a l s 
p rov ide food f o r t h e a l c r o o r g a n i s n s and t h i s 
d e t e r m i n e s t h e i r p o p u l a t i o n l e v e l . The r a t e o f 
m e t h y l a t i o n depends on t h e c o n c e n t r a t i o n of 
i n o r g a n i c a e r c u r y and t h e p o p u l a t i o n l e v e l of 
a l c r o a r g a n i s n s . poor sewage t r e a t n e n t . and r u n o f f 
f r o a o v e r f e r t i l i g a t i o n h a v e Bade t h e s i t u a t i o n 
vo'jrse. F i s h t a k e up t he a e t h y l a e r c a r y i u food 
and f r o a t h e v a t e r . R e t h y l a e r c u r y h a s a 
h a l f - l i f e i n f i s h of uoo-iooo d a y s i n f i s h 
( f l o u n d e r , p e r c h , y i k e , e e l s ) . Thus , t h e 
a c c u a u l a t i o n can I n c r e a s e s i g n i f i c a n t l y even a t a 
r a t h e r low i n t a k e . The a u t h o r i s c r i t i c a l of 
soae of t h e a n a l y t i c a l work and d e c i s i o n s . 
F l a a e l e s s a t o n i c a b s o r p t i o n i s cheap b a t g i v e s 
lower v a l u e s . The a u t h o r p r e f e r s n e u t r o n 
a c t i v a t i o n a s be ing f a r s o r e a c c u r a t e . F u r t h e r , 
t h e a u t h o r p r e f e r s a d i r e c t a n a l y s i s f o r a-a thyl 
• e r c u r y , e . g . by g a s ch romatography r a t h e r t h a n 
t o t a l a e r c u r y , s i n c e t h i s i s t h e c r i t i c a l 
coapound. w h i l e t h e r e i s s o a e a e r e n r y of n a t u r a l 
o r i g i n b e i n g m e t h y l a t e d , i n d u s t r i a l p o l l u t i o n h a s 
q r e a t l y m a g n i f i e d t h e p r o b l e a i n r e c e n t y e a r s . 
The a u t h o r d i s c u s s e s l e g a l a s p e c t s i n t h e U.S. 
and Canada. 

5 2 0 
P e r s i s t e n c e and R e a c t i o n s of Carbon i n - c a c o d y l l c 
Acid in S o i l s 

Root son, E .A . ; Kearney , P . c . 

Env i ronmen ta l s c i e n c e and Techno logy , 7 ( 1 ) , 
07-5 0; 1973, J a n u a r y 

ARSENIC; CACODYLIC ACID; SOILS; PERSISTENCE; 
CARBON 10; CARBON; AVAILABILITY; ARSIHE; ALKYL 
ARSINB; DEGRADATION; BXTRACTANTS; SOLUBILITY; 
BIOD EGRA DABILITY 

C a r b o n - 1 0 - l a b e l e d c a c o d y l i c a c i l 
( h y d r o x y d l a e t h y l a r s i n e o x i d e ) va s p r e p a r e d by 
r e a c t i n g i s c a r b o n - m e t h y l i o d i d e v i t h n e t h y l 
d l c h l o r o a r s l n e . C o n c e n t r a t i o n s of 1 , 10 , and 100 
p a r t s p e r m i l l i o n of c a c o d y l i c a c i d v e r e 
e s t a b l i s h e d in t h r e e s o i l s o f v a r y i n g i r o n and 
a l u a l n u a c o n t e n t . At 2 , 0 , 8 , 16, 2 0 , and 32 
v e e k s , s o i l s v e r e a n a l y z e d f o r 10Carbon and t o t a l 
a r s e n i c in t h e v i t e r - s o l o b l e (ws) , c n l d u n (Ca ) , 
I r o n (Pe ) , and a l u n l n u n (Al) f r a c t i o n s . 
I n i t i a l l y , c a c o d v l i c a c i d was d i s t r i b u t e d In t h e 
f o l l o w i n g f r a c t i o n s : ws i s g r e a t e r t han > A .'I i s 
g r e a t e r than Fe i s ^ j r o a t e r t h a n Ca. A f t e r 32 
weeks , t h e d i s t r i b u t i o n was ws i s g r e a t e r t h a n 
Al I s g r e a t e r t h a n Fe i s g r e a t e r t h a n Ca. I n 
c o n t r a s t . I n o r g a n i c a r s e n a t e (5») was l a r g e l y 
p r e s e n t in t h e Fe and Al f r a c t i o n s . Caco f ly l l c 
a c i d p e r s i s t e n c e was a f u n c t i o n of s o i l t y o e and 
a f t e r 32 weeks t h e f o l l o w i n g amounts of 10e«rbon 
v e r e r ecove red i n each s o i l t y p e by combost ; lon: 
C h r i s t i a n a (23* ) , Hagerstown (53«S, Lakeland 
(62V). A d e c r e a s e In bo th t o t a l 1 ' c a r b o n and 
t o t a l a r s e n i c o c c u r r e d i n a l l s o i l s w i th t i n e . A 
pungent g a r l i c o d o r was d e t e c t e d In s o i l s 
r e c e i v i n g 100 p a r t s p e r Billion, s u g g e s t i n g t h e 
p r o d u c t i o n of a v o l a t i l e a l k y l a r s i n e . The l o s s 
of a r s e n i c s u g g e s t s t h a t one r o u t e o f c a c o d y l i c 
a c i d l o s s froa a e r o b i c and anero 'o lc s o i l s i s by 
a l k v l a r s i n e v o l a t i l i t y . D e g r a d a t i o n unf.er 
a e r o b i c c o n d i t i o n s a l s o occur te^i by c leav t ige of 
t h e carbon—As bond , p r e s u s a b l y y i n l d i n g C02 and 
AsOO (3-) . Th i s d e g r a d a t i o n i s presumably flue t o 
a l c r o b l o l o g l c a l a c t i o n . 
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Mechanisms f o r H e t h y l a t l o n o f Hercury in t h e 
Environment 

Wood, J . R . ; P e n l e y , R.W.; DeSlaones , R.E. 

P a r t of T e c h n i c a l Report No. 137, Hercury 
Con tamina t ion I n Han and h i s Env i ronmen t , 
I n t e r n a t i o n a l A t o a l c Energy Agency, V i e n n a , 
A u s t r i a (p . 0 9 - 6 6 ) , 101 p . ; 1972, J u l y 

NERCURY; CONTAMINATION; HETHTIATIOH; COENZYMES; 
NUTRIENTS; "PTHYICORPINOIDS; METRYLCOBALAHIN; 
ENZYHBS; HERCURY COMPOUNDS 

A c o e p l e x p a p e r on t h e a e t h y l a t i o n o f mercury . 
H e t h y i a t i o n can proceed u n d e r b o t h a e r o b i c and 
a n a e r o b i c c o n d i t i o n s and t h e r a t e i s g r e a t e r 
where p o l l u t i o n and n u t r i e n t s l e a d t o an a b a n d a n t 
p o p u l a t i o n of t h e s u i t a b l e b a c t e r i a . 
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m i s s e l s ana B a r n a c l e s a s I n d i c a t o r s o f t h e 
v a r i a t i o n of ,Mn 59, Co 6 0 , and Zn 65 i n t h e 
Marine Env i ronmen t 

Toung, D . R . ; P o i s o n , T . P . 

P a r t of R a d i o a c t i v e C o n t a a i n a t i o n of t h e M a r i n e 
E n v i r o n m e n t , P r o c e e d i n g s of Symposium he ld by t h e 
I n t e r n a t i o n a l A t o a i c Energy Agency, S e a t t l e , HA, 
J u l y 1 0 - 1 9 , 1972 (633-6U9| 786 p . J 1973 

HtlSSELS; BARNACLES; BIOLOGICAL INDICATORS; 
MANGANESE; MANGANESE 59 ; COBALT; COBALT 6 0 ; 
SALTWATER; THERMONUCLEAR TESTING; FALLOUT: 
COASTAL VATERS 

TAXONOMY; HYTILOS CALIPORNIAROS; HYTILUS EDOLIS 

The i n t e r t i d a l b y s s a l m u s s e l HITILUS 
CALTFORNIANOS and t h e o c e a n i c gooseneck b a r n a c l e 
LEPAS AN ATT PER A a re e f f i c i e n t i n d i c a t o r s o f 
s p a t i a l and t e a p o r a l c h a n g e s In l e v e l s of t h r e e 
r a d l o m e t a l s i n t h e n a r i n e e n v l r o n a e n t . LEPAS 
s p e c i m e n s c o l l e c t e d f r o a t h e n o r t h e a s t e r n p a c i f i c 
d u r i n g t h e f i r s t h a l f o f 196U d e m o n s t r a t e d 
o c e a n i c - t o - c o a s t a l r a t i o s o f Nn 59 , Co 6 0 , and z n 
65 f a l l o u t f r o a t h e 1961-1962 t h e r m o n u c l e a r t e s t s 
of a p p r o x l a a t e l y 3 : 1 , 9 : 1 , and 2 : 1 , r e s p e c t i v e l y . 
C a e s i u u - 1 3 7 i n t h e s u r f a c e l a y e r s of t h e t v o 
s e c t o r s (vhose c e n t r e s l i e a b o u t 1500 and 300 ka 
v e s t of San Dieqo) a l s o shoved a 3:1 
o c e a n l c - t o - c o a s t a l enhancement o f f a l l o u t f rom 
t h i s s o u r c e . MYTILOS s p e c i m e n s c o l l e c t e d d u r i n g 
1963-69 a l o n g t h e n o r t h e a s t e r n P a c i f i c C o a s t 
shoved a f a i r l y un i fo rm d i s t r i b u t i o n o f Hn 59 and 
Co 60 b e t v e e n l a t i t u d e s 96 and 2 9 n o r t h , b u t 
d r a m a t l c a l l v r e f l e c t e d t h e p o i n t s o u r c e o f 
H a n f o r d - p r o d u c e d Zn 65 e m a n a t i n g f r o a t h e mouth 
of t h e Columbia R i v e r . R e l a t i v e l y h i g h z i n c - 6 5 
c o n c e n t r a t i o n s , p o s s i b l y r e l a t e d t o t h i n s o u r c e , 
v e r e d e t e c t e d i n MYTILOS f r o a n o r t h e r n Ba-Ia 
C a l i f o r n i a MYTILOS, the e c o l o g i c a l h a l f - t i m e s of 
t h e t h r e e n u c l i d e s o b s e r v e d i n t h e I n v e r t e b r a t e s 
b e t v e e n mid-1963 and l a t e 1969 a t s p e c i f i c 
i n t e r t i d a l , c o a s t a l , nnd o c e a n i c p l a t f o r m s v e r e 
c o n s i s t e n t v l t h r a d i o a c t i v e d e c a y r a t e s . T h i s 
s u g g e s t s an a p p r o x i m a t e e q u i l i b r i u m be tween i n p u t 
and r e a o v a l of t h e s e r a d i o a e t a l s in t h e n i x e d 
l a y e r . Mussel and b a r n a c l e t i s s u e - t o - s e a v a t e r 
e n r i c h m e n t f a c t o r s f o r t h e t h r e e n u c l i d e s exceed 
1000. In HYTILOS 0 t o 6 cm i n l e n g t h , s i z e 
v a r i a t i o n s had no s i g n i f i c a n t e f f e c t on n u c l i d e 
c o n c e n t r a t i o n , but 70* o f t h e Co 60 and Zn 65 
s o f t - t i s s u e r a d i o a c t i v i t y v a s l o c a t e d in t h e 
k i d n e y s and d i g e s t i v e g l a n d s of t h i s o r g a n i s a . 
Bay m u s s e l s (H. EPULIS) t a k e n f rom t b e c o a s t a l 
s u r f z o n e s h o v e d c o n c e n t r a t i o n s s i a i l a r t o t h o s e 
In M. CALIFORNIANUS, b u t H. EPULIS i n t v o n e a r b y 
bays had l o v e r v a l u e s . I n t e r t i d a l c o a s t a l 
m u s s e l s and qooseneck b a r n a c l e s r e c e n t l y 
c o l l e c t e d f r o n lit C a l i f o r n i a s t a t i o n s i n d i c a t e 
a v e r a g e 1971 " b a s e l i n e c o n c e n t r a t i o n s " of Mn 5 9 , 
Co 60 , and Zn 65 of 0 - 5 , n - u , and 0 - 1 1 p e l / v e t 
k g , r e s p e c t i v e l y . 
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E f f e c t o f Copper and S i l v e r I o n s on Algae 

Young, R . G . ; L l s k , D . J . 

J . H a t e r P o l l u t C o n t r o l F e d . »«(8) , 1972 1693-1697 

PISH; TOXICITY; ALGICIDE; GROHTH; INHIBITION! 
ALGAB; COPPER; SILVER; SYNERGISM 

TAXONOMY: EUDOBINA PE0IABTRUM ' 

T h i s s t u d y e x p l o r e s t h e p o s s i b i l i t y o f s y n e r g i s m 
b e t v e e n Cu and Aq In t h e c o n t r o l o f a l g a l b looms 
on t h e t h e o r y t h a t i f such a c t i o n d o e s o c c u r , 
t o t a l I o n s v i t h r e c o g n i z e d t o x i c i t y t o f i s h and 
o t h e r v l l d l l f e would e f f e c t c o n t r o l of some a l g a l 
s p e c i e s . In t h i s work 0 . 3 m g / 1 c o p p e r o r 
c o p p e r - s i l v e r m i x t u r e v a s l e t h a l t o a l l 
b l u e - g r e e n a l g a e t e s t e d . The g r e e n a l g a e v e r e 
more r e s i s t a n t , h o v e v e r . The c o p p e r s i l v e r 
c o m b i n a t i o n v a s s l i g h t l y a o r e e f f e c t i v e t h a n 
c o p p e r a l o n e u n d e r t h e c o n d i t i o n s u s e d , b u t v i l l 
be o f q u e s t i o n a b l e u t i l i t y i n t h e f i e l d vhen 
i n c r e a s e d r i s k t o d e s i r a b l e f i s h and t h e e c o n o a i c 
f a c t o r o f t h e c o s t of s i l v e r s a l t s a r e 
c o n s i d e r e d . 
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P r e d i c t i o n of I n c i p i e n t L e t h a l L e v e l s of Copper 
t o J u v e n i l e A t l a n t i c S a l a o n In t h e P r e s e n c e of 
H u a l c Acid by C u p r l c E l e c t r o d e 

Z l t k o , P . ; F i s h e r i e s R e s e a r c h Board o f Canada 

B u l l . Bnv. Contam. T o x . , 1 0 ( 5 ) , 265; 1973, 
November 

LETHALITY: SURVIVAL; COPPER; AGE: SALMON; HUHIC 
ACIDS; LIGNOSULFONATES; PULP MILLS; EFPLUENTS; 
COMPLEXES; INDUSTRY; ORGANIC COMPOUNDS; CURPIC 
TONS; SALTHATER 

The t o x i c i t y o f c o p p e r t o j u v e n i l e A t l a n t i c 
sa lmon I n t h e p r e s e n c e o f humic a c i d i s 
d e s c r i b e d . The i n c i p i e n t l e t h a l l e v e l s of c o p p e t 
a r e p r e d i c t e d f rom t h e p o t e n t i a l o f a c u p r i c i on 
s e l e c t i v e e l e c t r o d e . T h i s t e c h n i q u e a l q h t be 
e x t e n d e d t o o t h o r c o p p e r - c o m p l e x i n g s u b s t a n c e s 
such a s l l g n o s u l f o n a t e s , p u l p a i l l e f f l u e n t s I n 
g e n e r a l , and v a r i o u s o r g a n i c compounds . 

522 
Mercury C o n c e n t r a t i o n s i n Da ted Varved R a r i n e 
S e d i m e n t s C o l l e c t e d Off S o u t h e r n C a l i f o r n i a 

Young, D . P . ; J o h n s o n , J . N . ; S o u t a r , A . ; I s s a c s , 
J . D . ; S o u t h . C a l i f o r n i a c o a s t a l H a t e r Res . P r o j . , 
E l s e q u n d o , c a l i f . 

Na tu re (London) (NATUAS), 299 ( 5 » 1 9 ) , 2 7 3 - 5 ; 1973 

MERCURY; SEDIMENTS; SALTWATER 

GEOGRAPHICAL DESCRIPTION: U . S . , C a l i f o r n i a (S. 
Coas t ) 
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R e l e a s e of Heavy H e t a l s f r o a S e d i a e n t by 
H i t r i l o t r l a c e t i c He ld NTA 

Z l t k o , V . ; C a r s o n , W.V.; B i o l . S t n . , S t . A n d r e w s , 
Hev B r u n n v t c k 

C h e i o s p h e r d 1 ( 3 ) , 1 1 3 - 1 1 8 ; 1<»72 

HEAVY HPTAL RELEASE; SEDIMENTS; HITRYLCTRIACETIC 
ACID; HTA; COPPER! IRON; ZIHC; CADHIOH; MERCURY; 
TON EXCHANGE; FISH; RIVERS; HINIHG 

( ' u p r i c , z i n c a n d f e r r i c i o n s a r e r e l e a s e d f r o a 
a q u a t i c s e d l a e n t s b y n i t r l l o t r i a c e t i c a c i d («TA) . 
Modi l e x p e r i m e n t s i n d i c a t e t h a t c a d a i u a a n d 
a e r c u r i c i o n s b e h a v e s i a i l a r l y . C o n c e n t r a t i o n o f 
NTA an low a s 1.0 a g 1 ( - 1 ) p r o d u c e s i n s o a e c a s e s 
a e a s u r a b l e r e l e a s e o f t h e s e I o n s . The r e l e a s e o f 
h e a v y - a e + a l I o n s i s s o a e v h a t d e p r e s s e d by 
i n c r e a s e d v a t e r h a r d n e s s . I n a o d e l e x p e r i a e n t s 
v i t h I o n e x c h a n g e r e s i n s RTA a f f e c t s o n l y i o n s 
bound t o c a r b o x y l s and h a s n o e f f e c t on i o n s 
bound t o s u l f o g r o u p s . w i d e s p r e a d u s e of NTA 
would r e s u l t . I n NTA c o n c e n t r a t i o n s i n t h e o r d e r 
of 10-20 a g l ( - l ) i n s u r f a c e w a t e r s , s i n c e e v e n 
low c o n c e n t r a t i o n s o f NTA r e l e a s e heavy-Beta! 
i o n s f r o a s e d l a e n t s , d i r e c t d i s c h a r g e of NTA i n t o 
s u r f a c e w a t e r s s h o u l d b e H a l t e d a s auch a s 
p o s s i b l e . 'Foe t h e s a a e r e a s o n , t h e u s e o f NTA a n 
a f i s h - p r o t e c t i n g a g e n t i n r i v e r s a f f e c t e d by 
b a s e - B e t a ? , a i n i n g p o l l u t i o n i s n o t r e c o a s e n d e d . 
T h e s e s t u d i e s were c o n d u c t e d c n t h e s e d i a e n t s i n 
t h e N o r t h w e s t H i r a a i c h i R i v e r a n d i t s t r i b u t a r y , 
t h e T o a o g o n o p s R i v e r , New B r u n s w i c k , C a n a d a , 
which d r a i n a h a s e - w e t a l a i n i n g a r e a . 

5 2 7 
A c t i v e P h a s o o f A s s l a l l a t l o n o f P l u t o n l u a 239 by 
t h e H a r i n o A l g a e ASCOPHYLLOM NODOSOH , 

Z l o b l n , V . S . ; Z l o b i n , V. 
P o l y n r . H a u c h . - I s o l e d . P r o e k t , I n s t . HorBk . Byb . 
K h o z . O k e a n o g r . , Ho. 2 9 , 1 6 9 - 1 7 5 ( 1 9 7 1 ) . ; 1973 

ALGAE; AHHONIOH COHPOONDS; BIOLOGICAL EFFECTS; 
CADHIOH COHPOONDS; CHLORIDES; CYANIDES; 
INHIBITION; PLOTONTOH 2 3 9 ; RADIONUCLIDES; 
KINETICS; RESPIHATION; UPTAKE 

A s t u d y v a s a a d e o f t h e p r o b l e a of a c c u a u l a t i o n 
of Pu 239 by t h e b r o v n a l g a A s c o p h y l l u a n o d o s u n 
d u r i n g s u p p r e s s i o n o f c e l l r e s p i r a t i o n . As t h o 
i n h i b i t o r s t h e a u t h o r u s e d s o d l u a c y a n i d e i n n 
c o n c e n t r a t i o n of 1 10E-0 H , a a a o n l u a c h l o r i d e 10 
aH a n d 100 AH and c a d a l u a c h l o r i d e 2 a n . I t v a s 
e s t a b l i s h e d t h a t t h e y c a u s e a I n c r e a s e i n t h e Pu 
239 a c c u a u l a t i o n f a c t o r s i n d e p e n d e n c e on t h e 
s u b s t r a t e on v h i c h t h e a c t . A s t u d y v a s a a d e of 
t h e a e c h a n i s n of h i s p h e n o a e n o n and i t v a s 
p o s s i b l e t o e s t a b l i s h t h e d e p e n d e n c e o f t h e 
i n t e n s i t y o t c e l l r e s p i r a t i o n and t h e 
a c c u n u l a t l o n f a c t o r . The a r t i c l e g i v e s 
h y p o t h e s e s o n t h e a e a n s a n d a e t h o d s by v h i c h Pu 
239 i n a c o l l o i d a l s t a t e p e n e t r a t e s t h r o u g h t h e 
c e l l s e a b r a n e . 

526 
He thy l a e r c u r y I n F r e s h w a t e r a n d M a r i n e F i s h e s i.n 
Hev B r u n s w i c k , i n t h e Bay o f Fundy a n d on t h e 
Nova S c o t i a R a n k s 

Z i t k o , V . ; P l n l a y s o n , B . J . ; H i l d i s h , D . J . ; 
A n d e r s o n , J . n . ; K o h l e r , A.C. 

Fish Res Board Can 2 8 ( 9 ) , 1 2 8 5 - 1 2 9 1 ; 1972 

FISH; SALTWATER; INDUSTRY; ATMOSPHERE; 
FPESHWATER; HEHCPRY: HBTHYLHERCORY; EELS; 
PICKEREL; HHITE PERCH; YELLOH PERCH; BROOK TROOT; 
ATLANTIC SALMON 

I n o n l y two c a s e s v a s t h e l e v e l o f a e t h y l a e r c u r y 
i n a a r i n e f i s h a b o v e 0 . 1 3 p a r t s p e r B i l l i o n . 
F r e s h w a t e r f i s h r a n g e d f r o a a p p r o x i a a t e l y 0 . 1 
t o 1 o r 2 p a r t s p e r Billion. S o a e o f t h e 
f r e s h v a t e r s a a p l i n g l o c a t i o n s v e r e n e a r 
I n d u s t r i a l a c t i v i t y ; o t h e r s s u g g e s t e d p o l l u t i o n 
by a i r b o r n e a e r e n r y . M e t h y l a e r c o r y i n e e l s f r o a 
o n e New B r u n s v l c k l a k e h a s n o t c h a n g e d o v e r 06 
y e n r s , s o s o a e o f t h e e l e v a t e d l e v e l s s a y be 
n a t u r a l . 
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