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1 from the marine waters of the United States and deposit with

2 the Secretary, or the Secretary’s designee, lost, abandoned.

3 or discarded driftnet or other plastic fishing net material. The

4 Secretary shall make such payments for this purpose as the

5 Secretary determines to be appropriate from the Fishing

6 Vessel and Gear Damage Compensation Fund established

7 under section 10 of the Fishermen's Protective Act of 1967

8 (22 U.S.C. 1980) to the extent and in such amounts as are

9 provided in advance in appropriation Acts.

10 N E T  M A R K I N G ,  REGISTRY, A N D  I D E N T I F I C A T I O N  S Y S T E M

11 Sec. 8. (a) The Secretary shall, in consultation with

12 officials of other Federal agencies and such other persons as

13 may be appropriate, evaluate the feasibility of and develop

14 recommendations for: (1) the establishment of a driftnet

15 marking, registry, and identification system to provide a reli-

16 able mechanism for the determination of the origin by vessel.

17 if possible, of lost, discarded, or abandoned driftnets and frag-

18 ments of driftnets; (2) the establishment of a cooperative

19 driftnet fishing vessel tracking system making use of trail-

20 sponders aboard such vessels and satellites or other equip-

21 ment and techniques to facilitate cooperative efforts to moni-

22 tor the location of driftnet fishing vessels; and (3) the use of
•

23 biodegradable or other materials in a portion or all of the

24 driftnet that would accelerate the decomposition of driftnets

25 left to float at sea and thereby reduce the hazards such drift-

26 nets pose to living marine resources.
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1 (b' The Secretary shall provide to the Congress, not

2 later than six months after the date of enactment of this Act,

3 a report setting forth—

4 (1) the evaluations and recommendations devel-

5 oped under subsection (a) of this section;

6 (2) the most effective and appropriate means of

7 implementing such recommendations;

8 (3) the need, if any, for further research and de-

9 velopment efforts and the estimated cost and time re-

10 quired for completion of such efforts; and

11 (4) the need, if anv, for legislation to provide au-

12 thoritv to carry out such recommendations,

13 S E A B I R D  P R O T E C T I O N  Z O N E

14 S ec . 9. (a) There is established a seabird protection

15 zone surrounding the Aleutian Islands off Alaska within

16 which no driftnet fishing is permitted. The inner boundary of

17 the zone is a line coterminous with the iow water line on the

18 shore of each of the Aleutian Islands and the outer boundarv•

19 of the zone is a line drawn in such a manner that each point

20 on the line is no less than sixtv miles from the inner boundarv* *

21 line, except to the extent that such outer boundary would

22 extend beyond waters or territory subject to the jurisdiction

23 of the United States.

24 (b) The Secretary, in cooperation with the Secretary of

25 the department in which tin* Coast Guard is operatinir. shall

26 enforce the prohibition against driftnet fishing in the <vaoird
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1 protection zone established under subsection (a) of this sec-
•i

2 tion. Any such driftnet fishing within the zone shall consti-

3 tute, be treated as, and be deemed to be a prohibited act

4 under section 307 (x6 U.S.C. 1857) and subject to sections

5 307 through 311 of the Magnuson Fishery conservation and

6 Management Act (16 U.S.C. 1857-1861) relaPng to enforce-

7 ment and penalties for such prohibited acts.

8 (c) The Secretary, after consultation v ith the Secretar-

9 ies of State and the Interior, may modify v regulation the

10 inner and outer boundaries of the seabird p’otection zone es-

11 tablished under subsection (a) of thio section if the Secretary*

12 determines, after notice and an opportunity for comment, that

13 such modification will provide an equal or greater degree of

14 protection for seabirds. The Secretary shall nor modify the

15 outer boundary of the seabird protection zone to extend

16 beyond waters or territories subject to the jurisdiction of the

17 United States.

18 C O N S T R U C T I O N  W I T H  O T H E R  LAWS

19 Sec. 10. Nothing in this Act shall serve • be construed

20 to expand or diminish the sovereign rights of the United

21 States, as stated by Proclamation Numbered 5030, dated

22 March 10, 1983, and reflected in existing law on the date of

23 enactment of this Act.
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To: S e n a t o r  C o g h i l l
C h a i r m a n ,  S e n a t e  R e s o u r c e s  C o m m i t t e e

JOHN SUND, REPRESENTATIVE
2504 2nd Avenue 

,e Ketchikan, A laska 99901 
(907) 225-5552

F r o m :  R e p r e s e n t a t i v e  J o h n  S u n d  

D a t e :  A p r i l  28, 1 9 8 7  (-

S u b j : H J R  23 - R e l a t i n g  t o  T B T

While in Juneau 
P. O. Box V  

Juneau, A laska 99811 
(907) 465-4919

S c h e d u l i n g  R e q u e s t

I w o u l d  a p p r e c i a t e  y o u r  c o n s i d e r a t i o n  i n  s c h e d u l i n g  H o u s e  
Join*- R e s o l u t i o n  23 r e l a t i n g  t o  T B T ,  a h a z a r d o u s  c h e m i c a l  
f o u n d  i n  m a r i n e  p a i n t s .

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

B i l l s  a n d  r e s o l u t i o n s  a d d r e s s i n g  t h i s  p o t e n t i a l  t h r e a t  t o  t h e  
m a r i n e  e n v i r o n m e n t  a n d  f i s h e r i e s  h a v e  b e e n  e n c o u r a g e d  a n d  e v e n  
c o o r d i n a t e d  b y  t h e  P a c i f i c  F i s h e r i e s  L e g i s l a t i v e  T a s k  F o r c e  
m a d e  u p  o f  l e g i s l a t o r s  f r o m  t h e  P a c i f i c  c o a s t a l  s t a t e s .  T h e  
T a s k  F o r c e ' s  s t r a t e g y  is t o  s u p p o r t  l e g i s l a t i o n  b a n n i n g  T B T  i n  

t h e  P a c i f i c  s t a t e s  w h i l e  u r g i n g  C o n g r e s s  t o  t a k e  n a t i o n a l  
a c t i o n .  T h e  A l a s k a n  m e m b e r s  a r e :  S e n a t o r  E l i a s o n ,  S e n a t o r
Z h a r o f f ,  R e p r e s e n t a t i v e  H e r r m a n n  a n d  m y s e l f .

R e s e a r c h  c o n d u c t e d  a t  t h e  N 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  
A u k e  B a y  L a b o r a t o r y  i n  J u n e a u  w a s  l a r g e l y  r e s p o n s i b l e  f o r  
c a l l i n g  a t t e n t i o n  t o  t h e  T B T  t h r e a t  i n  A l a s k a  a n d  t h e  
n a t i o n .  S c i e n t i s t s  t h e r e  d i s c o v e r e d  t h a t  s u f f i c i e n t  
a c c u m u l a t i o n  o f  T B T  c a n  k i l l  s a l m o n ,  e s p e c i a l l y  s m o l t .
O t h e r  s t u d i e s  h a v e  d o c u m e n t e d  t h a t  T B T  c a u s e s  m o r t a l i t y  a n d  
d e f o r m i t i e s  i n  c r a b s ,  o y s t e r s  a n d  o t h e r  m o l l u s k s .

I n  O c t o b e r ,  t h e  P a c i f i c  C o a s t  F e d e r a t i o n  o f  F i s h e r m a n ' s  
A s s o c i a t i o n s  c a l l e d  f o r  a b a n  o n  t h e  u s e  o f  T B T  s t a t i n g  t h e y  
" w e r e  w i l l i n g  t o  s u f f e r  t h e  i n c o n v e n i e n c e  o f  u s i n g  o t h e r  
b o t t o m  p a i n t s  a n d  h a u l i n g - o u t  m o r e  o f t e n  t o  p r e v e n t  t h i s  
s u b s t a n c e  f r o m  e n t e r i n g  t b e  w a t e r  a n d  k i l l i n g  f i s h  a n d  
s h e l l f i s h . "  I n  A l a s k a  t w o  f i s h i n g  o r g a n i z a t i o n s  h a v e  
v o l u n t a r i l y  s t o p p e d  u s i n g  T B T .  T h e  U n i t e d  F i s h e r m e n  o f  A l a s k a  
t e s t i f i e d  i n  s u p p o r t  o f  t h e  H o u s e  B i l l  1 3 8  a n d  S B  131, b a n n i n g  
t h e  u s e  o f  T B T  m a r i n e  p a i n t s  i n  A l a s k a .  T h e  A l a s k a  
M a r i c u l t u r e  A s s o c i a t i o n  s u p p o r t s  b a n n i n g  t h e  u s e  o f  T B T  

t r e a t e d  n e t s .

T h e  U n i t e d  S t a t e s  c u r r e n t l y  l a g s  b e h i n d  o t h e r  n a t i o n s  in 
i m p o s i n g  c o n t r o l s  o n  T B T .  S o  far, t h e  t o x i c  c o m p o u n d  h a s  
b e e n  l i m i t e d  o r  b a n n e d  i n  F r a n c e ,  E n g l a n d ,  J a p a n ,  S w i t z e r l a n d  
a n d  G e r m a n y .



JOHN SUND, REPRESENTATIVE
2504 2nd Avenue 

Ketchikan, Alaska 99901 
(907) 225-5552

W H A T  I S  T B T  A N D  W H A T  I S  I T  U S E D  F O R ?

H O U S E  B I L L  1 3 8  
A N  A C T  B A N N I N G  T H E  U S E  O F  T B T

While in Juneau  
P. O. B ox V  

Juneau, Alaska 99811 
(907) 465-4919

T B T ,  o r  T r i b u t y l t i n ,  i s  a t i n  b a s e d  p e s t i c i d e  a d d e d  t o  p a i n t  
u s e d  o n  v e s s e l  b o t t o m s  a n d  h u l l s  t o  r e p e l  b a r n a c l e s  a n d  
a l g a e  I t  i s  a l s o  u s e d  o n  f i s h  n e t  p e n s  t o  _ e t a r d  m a r i n e  
g r o w t h .  T B T  h a s  b e e n  c a l l e d  o n e  o f  t h e  m o s t  t o x i c  
s u b s t a n c e s  e v e r  d e l i b e r a t e l y  i n t r o d u c e d  i n t o  n a t u r a l  w a t e r s .

A R E  O T H E R  M A R I N E  P A I N T S  A V A I L A B L E ?

Y e s .  C o p p e r - b a s e d  a n t i f o u l i n g  p a i n t s .

I S  A L A S K A  A L O N E  I N  I T S  E F F O R T S  T O  B A N  T B T ?

No. F r a n c e ,  E n g l a n d ,  G e r m a n y  ( f r e s h w a t e r )  a n d  S w i t z e r l a n d  
( f r e s h w a t e r )  h a v e  a l r e a d y  b a n n e d  o r  r e s t r i c t e d  t h e  u s e  o f  
T B T  b a s e d  b o t t o m  p a i n t s .  J a p a n  h a s  r e s t r i c t e d  i t s  u s e  i n  
o t h e r  p r o d u c t s .  I n  t h e  U n i t e d  S t a t e s ,  V i r g i n i a  h a s  r e c e n t l y  
p a s s e d  a l a w  r e s t r i c t i n g  t h e  s a l e  a n d  u s e  o f  T B T  b a s e d  
p a i n t s  a n d  M a r y l a n d  is c o n s i d e r i n g  i d e n t i c a l  l e g i s l a t i o n .  
N o r t h  C a r o l i n a  h a s  i n s t i t u t e d  m a x i m u m  T B T  c o n c e n t r a t i o n  
l i m i t s  i n  t h e i r  w a t e r  q u a l i t y  r e g u l a t i o n s .

O n  t h e  W e s t  C o a s t ,  C a l i f o r n i a ,  O r e g o n  a n d  A l a s k a ,  m e m b e r  
s t a t e s  o f  t h e  P a c i f i c  F i s h e r i e s  L e g i s l a t i v e  T a s k  F o r c e ,  
h a v e  i n t r o d u c e d  b i l l s  t o  b a n  T B T  a f t e r  r e v i e w i n g  t h e  i s s u e  
a t  t h e i r  f a l l  m e e t i n g .  W a s h i n g t o n  a n d  H a w a i i  a r e  a l s o  
t a k i n g  a c t i o n  t o  l i m i t  t h e  u s e  o f  T B T - b a s e d  m a r i n e  p a i n t s .

T B T  M A Y  B E  T O X I C ,  B U T  T H E R E ' S  A  L O T  O F  W A T E R  O U T  T H E R E .  I N  
A L A S K A .  W E  P R O B A B L Y  W I L L  N E V E R  N O T I C E  A N Y  I M P A C T  F R O M  I T S  
U S E .

N o t  t r u e .  R e s e a r c h  r i g h t  h e r e  i n  S o u t h e a s t  A l a s k a  h a s  
i n c r e a s e d  n a t i o n a l  a n d  i n t e r n a t i o n a l  c o n c e r n  a b o u t  t h e  
p o t e n t i a l  e c o n o m i c  a n d  b i o l o g i c a l  i m p a c t  o f  T B T  o n  
f i s h e r i e s .  S c i e n t i s t s  f o r  t h e  A u k e  B a y  L a b  (NMFS) 
d e t e r m i n e d  t h a t  h i g h  d e a t h  r a t e s  o f  j u v e n i l e  C h i n o o k  s a l m o n  
a t  L i t t l e  P o r t  W a l t e r  F i s h  H a t c h e r y  w e r e  t h e  r e s u l t  o f  T B T  
t r e a t e d  n e t  p e n s .  F u r t h e r  r e s e a r c h  s h o w e d  t h a t  s o m e  C h i n o o k  
s a l m o n  d i e d  i n  a l l  d o s e s  o f  T B T  o x i d e  t e s t e d .

F i n a l l y ,  a s u b s e q u e n t  s t u d y  b y  A u k e  B a y  L a b  o n  a d u l t  s a l m o n  
i n  S e a t t l e  a n d  P o r t l a n d  m a r k e t s  f o u n d  t h a t  T B T  h a d  
a c c u m u l a t e d  a n d  p e r s i s t e d  i n  t h e  f l e s h  o f  f i s h  r e a r e d  i n  T B T  
t r e a t e d  p e n s  a n d  c o u l d  n o t  b e  d e s t r o y e d  b y  c o o k i n g .



I J U S T  P U T  T B T  P A I N T  O N  M Y  H U L L .  D O E S  T H I 8  B I L L  M E A N  I H A V E
T O  H A U L  M Y  B O A T  O U T  O F  T H E  W A T E R  A N D  S C R A P E  I T  A L L  O F F ?

No. A b s o l u t e l y  n o t .  H o u s e  B i l l  138 s p e c i f i c a l l y  s t a t e s  t h a t  
T B T  b a s e d  m a r i n e  p a i n t  n e e d  n o t  b e  r e m o v e d .  H o w e v e r ,  a f t e r  
J u l y  1st, 1 9 8 7  y o u  w i l l  n o t  b e  a b l e  t o  a p p l y  n e w  T B T  p a i n t  
o n  y o u r  b o a t .  (Th i s  d a t e  m a y  b e  c h a n g e d  b a c k  t o  D e c e m b e r ,  
1 9 8 7 ) .

I ' V E  B E E N  U S I N G  T B T  M A R I N E  P A I N T  F O R  Y E A R S .  W H A T  H E A L T H  
H A ZA R D 8  H A V E  I B E E N  E X P O S E D  T O  B Y  U S I N G  IT.

A c c o r d i n g  t o  O S H A ,  t h e  m a j o r  h e a l t h  c o n c e r n  is t h e  p o t e n t i a l  
f o r  l i v e r ,  k i d n e y ,  h e a r t  a n d  c e n t r a l  n e r v o u s  s y s t e m  d a m a g e  
a t  l o w  c o n c e n t r a t i o n s .  S k i n  p r o b l e m s ,  e y e  i r r i t a t i o n  a n d  
r e s p i r a t o r y  p r o b l e m s  h a v e  b e e n  a s s o c i a t e d  w i t h  i n h a l a t i o n  o f  
o r  c o n t a c t  w i t h  T B T .  I n c r e a s e d  s e n s i t i v i t y  m a y  o c c u r  w i t h  
r e p e a t e d  u s e .  I n g e s t i o n  o f  T r i b u t y l t i n  C h l o r i d e  h a s  b e e n  
f o u n d  t o  c a u s e  p r o g r e s s i v e  w e a k n e s s ,  t r e m o r s  a n d  b r a i n  
d a m a g e .

H A V E  T H E R E  E V E R  B E E N  A N Y  D O C U M E N T E D  E N V I R O N M E N T A L  I M P A C T S  
F R O M  T H E  U S E  O F  T B T  P A I N T  I N  A L A S K A ?

No. H o w e v e r ,  c o n s i d e r  t h e  l o c a t i o n  o f  D e e r  M o u n t a .’n  H a t c h e r y  
a n d  t h e  r e l e a s e  o f  j u v e n i l e  h a t c h e r y  s a l m o n  i n t o  t h e  T h o m a s  
B a s i n  B o a t  H a r b o r  f o r  r e a r i n g  p u r p o s e s .  G i v e n  t h e  f a c t  t h a t  
j u v e n i l e  s a l m o n  a r e  e x t r e m e l y  s e n s i t i v e  t o  T B T  p o i s o n i n g  a n d  
a r e  m o r e  s u s c e p t i b l e  t o  d e a t h  a n d  d i s e a s e  w h e n  e x p o s e d  t o  
t h e  c h e m i c a l  c o u p l e d  w i t h  e v i d e n c e  t h a t  s h o w s  t h a t  s a l m o n  
r a p i d l y  a c c u m u l a t e  h i g h e r  c o n c e n t r a t i o n s  i n  t h e i r  t i s s u e s ,  
i t  is o b v i o u s  t h a t  p o t e n t i a l  p r o b l e m s  d o  e x i s t .

I O W N  A N  A L U M I N U M  B O A T .  I C A N ' T  U S E  C O P P E R  O X I D E  P A I N T  
B E C A U S E  O F  E L E C T R O L Y S I S .  W H A T  A M  I G O I N G  T O  D O ?

O w n e r s  o f  a l u m i n u m  b o a t s  d o  h a v e  a s p e c i a l  c o n s i d e r a t i o n .
T h e  s p o n s o r s  o f  t h e  l e g i s l a t i o n  r e c o g n i z e  t h i s  a n d  w i l l  t r y  
t o  a d d r e s s  t h i s  p r o b l e m  i n  t h e  c o m m i t t e e  p r o c e s s .  A  
p r o v i s i o n  t o  a l l o w  a l u m i n u m  b o a t  o w n e r s  t o  u s e  s l o w - l e a c h i n g  
T B T  p a i n t  m a y  b e  c o n s i d e r e d .

I U N D E R S T A N D  T H A T  T H E R E  A R E  T W O  K I N D 8  O F  T B T  P A I N T . .  F R E E  
A S S O C I A T I O N  P A I N T S  A N D  C O P O L Y M E R  P A I N T S .  W H A T ' S  T H E  

D I F F E R E N C E ?

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

I F  T B T  IS B A N N E D .  W O N ' T  T H E  P A I N T  M A N U F A C T U R E S  J U S T  B E  A B L E  
T O  S U B S T I T U T E  A N O T H E R  P E S T I C I D E  I N  T H E I R  P R O D U C T S ?

A m e n d m e n t s  a r e  b e i n g  c o n s i d e r e d  t o  t i g h t e n  u p  t h e  d e f i n i t i o n  

t o  p r e v e n t  t h i s  f r o m  o c c u r r i n g .



WHAT'S THE BIG DEAL ABOUT BANNING TBT IN ALASKA?

T h e  p o t e n t i a l  t h r e a t  o f  a T B T  s c a r e  c a n n o t  b e  o v e r  s t a t e d .  
T B T  h a s  b e e n  c a l l e d  t h e  n e w  DDT. W e  h a v e  t h e  a d v a n t a g e  o f  
p r e v e n t i n g  a n  e n v i r o n m e n t a l  p r o b l e m  t o d a y  a n d  a v o i d i n g  a 
c o s t l y  a c t i o n  l a t e r .

M Y  P A I N T  D E A L E R  H A S  A  S T O R E R O O M  F U L L  O F  T B T  P A I N T .  W H A T  IS 
H E  O R  S H E  S U P F O S E D  T O  D O  W I T H  I T ?  D R I N K  IT?

G i v e n  t h e  s e r i o u s  h e a l t h  e f f e c t s ,  a b s o l u t e l y  not!

I n  o r d e r  t o  a l l o w  p a i n t  d e a l e r s  t o  e i t h e r  m o v e  t h e  p a i n t  o f f  
t h e i r  s h e l v e s  a n d / o r  r e t u r n  i t  t o  t h e  d i s t r i b u t o r s  a 
p h a s e - i n  a p p r o a c h  is b e i n g  c o n s i d e r e d  b y  t h e  s p o n s o r s .  T h e  
d a t e  b a n n i n g  t h e  s a l e  o f  T B T - b a s e d  p a i n t s  m a y  b e  c h a n g e d  t o  
D e c e m b e r ,  1 9 8 7  t o  a l l o w  s t o r e s  t o  t a k e  c a r e  o f  t h e i r  
i n v e n t o r i e s  a n d  p l a n  f o r  t h e  f u t u r e .



TRIB U TY LT IN  S /TBT

V&CaQ c -  W c ^ W H O - 6 .
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Tributyltins (TBT) have been called the most toxic compounds ever 

deliberately introduced by societies into natural waters.* A 

growing body of scientific research indicates that TBT may 

seriously affect non-target organisms and have unknown effects on 

humans who eat marine organisms containing TBT or are exposed to 

it in the workplace.

In the United States, many bodies of water have concentrations of 

TBT that have reached levels which may cause lethal and sublethal 

effects in non-target organisms. For example, TBT levels in San 

Diego Bay have been measured at levels which could cause lethal 

effects in fish, mollusks, crustaceans, and algae.

TBT is used in antifouling paints and is primarily applied to 

boat and ship hulls to control the growth of fouling organisms 

such as barnacles, tubeworms, algae, bacteria, and sponges.

These organisms increase hull friction and weight, which in turn 

increases fuel consumption by reducing vessel speed. The 

antifouling paints are also used to control fouling organisms on 

docks, buoys, and other marine structures. TBT has been used in 

antifouling paints for almost 10 years and replaced the 

copper-based antifouling paints. The paints with tributyltins 

last approximately 5-7 years, whereas the copper-based paints 

last approximately two years.

There are two types of antifouling paints containing TBT: 

copolymer paints and free association paints. The copolymer 

antifouling paints contain TBT which is chemically bonded to the 

paint polymer and is released through a chemical bond breaking 

process called hydrolysis. New TBT molecules are exposed and 

released by the gradual erosion of the paint as the vessel moves 

through the water. The release rate is slow except during the 

initial one month "conditioning" period and can be controlled by



altering the paint's w at er  absorption characteristics. The free 

association paints contain TB T which is physic a ll y incorporated 

into the paint matrix; the TBT is released through diffusion as 

surface paint particles dissolve. This type of paint has a short 

time peri od  of p ro te c t i o n  and is characterized by a h i gh  :.nitial 

release.

Antif ou li ng  paints containing TBT are registered, in the United

States, for use on aluminum, steel, fiberglass, w o o d  and cer''.t 
3

hulls. These paints are u s e d  on commercial and recreational 

vessels and some m ilitary ships. He., er, the Navy is tne major 

domestic us e r of antifouling paints, fhe Navy is planning to 

replace the copper-based paints it is currently u sing on its 

steelhulled vessels w i t h  antifouling paints containing TBT 

compounds. This Na vy  conversion w o u l d  take approximately 5 years 

and add an additional 90,000 pounds of TBT active ingredients to 

the environment. Economically, if all the Navy ships are 

painted, it w o u l d  annually save the Navy $150 million.^ However, 

this cost does not include the cost to the marine environment.

Currently, there are 340 federally registered antifouling paints 

containing TBT active ingredients. U.S. domestic usage of TBT in 

antifouling paints range from 250,000 to 300,000 pounds.^ In 

addition to antifouling paints, T B T  compounds are registered for 

use as disinfectants, textile biocides, w o o d  preservatives, paper 

and pulp mills, leather processing and as plastics stabilizers, 

etc. In the Un ited States, total usage of TBT pesticides (for 

all uses) ranges from 730,000 to 860,000 pounds of active 

ingredients

In 1981 France banne d the use of TBT paints on all vessels less 

than 80 feet in length because of shellfish deformations, 

particularly in A rcachon Bay.^
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E n g l a n d  researched and then combined their studies wit h France's 

experience and b a nn e d the use of free association paints and 

copolymer formulations w i t h  more than 7.5 percent TBT on
Q

J a n u ar y 1, 1986. G e r m a n y  and Switze rl an d have ba nned TBT  paints

for f re sh  w a t e r  usage. J a p a n  has b an ne d the use of TB T compounds

in h o u s e ho ld  products such as house paints and textiles, but has
g

not restricted its use in ve ssel antifouling paints.

In the U n i t e d  States, Senators Cohen and Trible introduced Senate 

Resolution 272 in December 1985 calling for "public hearings to 

determine if further action is wa rr an te d w i t h  respect to the 

future use of T BT compounds" and "urging EPA  to accelerate its 

investigation into the environmental and health effects of 

or ga notin bearing paints...." The resolution has been referred 

to the Senate C o m m i tt ee  on Environment and Public Works.

On June 11, 1986 Congressman Parris introduced H R  5015, calling 

for a temporary ban on TB T- based paints on the hulls for 

commercial and recreational vessels until, " E PA has completed 

their ongoing studies to determine the safety of such paints and 

their impact on the aquatic environment.

Currently, only N o r t h  C arolina has limited the i.iput of T B T  into 

its waters. North Carol_na instituted regulations on Janua ry  1, 

1985 to limit discharges from industries to 2 ppt for salt water 

and 8 ppt for fresh w a t e r . ^  These regulations were initiated 

because it was determined that hundreds of North Carolina 

companies were us in g  TBT to control odor-causing bacteria in 

textiles or to control slime in piping. Some of the discharges 

from the textile mills w e r e  high enough to kill aquatic 

o r g a n i s m s .

On January 8, 1986, E P A  commenced a special review o' the nine 

most common TBT antifoulant paint formulations. EPA's support



document indicates that EPA is concerned about the acute and 

chronic toxicity potential of tributyltin compounds to nontarget 

aquatic organisms. Water samples have been found to contain TBT 

levels that m a y  have direct effects on aquatic organism 

populations (mollusks). The T BT compounds m a * b ioaccumulate in 

aquatic habitat and m a y  pose a h a za rd  to the io od  chain. 

Absor pt io n of tributyltin compounds to s e d i m e n : may have 

long-term toxicity effects on benthic browsing organisms such as 

crustaceans and snails. C o ntamination of estuarine areas at 

sublethal concentrations can influence the reproduction of 

several aquatic groups from fish to plankton, thus impacting the 

marine environment. The present use of tributyltin in 

a ntifouling paints presents a potential h a z a r d  to nontarget 

aquatic organisms.

T h e  Pacific Fisheries L e g is la ti v e T a s k  Force, w o r ki ng  in 

coordination w i t h  the Pacific Coast Federation of Fishermen's 

Associations, has passed three task force resolutions offered by 

Asse mb ly ma n D an Hauser, the Task Force Vice Chairman, regarding 

TBT. The resolutions:

1. Urged and encouraged the Environmental Protection A g e n c y  to 

take the lead in creating a public information education 

brochure about TBT that could be distributed to every boat 

owner in America. The pamphlet concept is based on a similar 

project done in the Unit ed  K i n g d o m  entitled, Don't Foul 

Things U p . Short of a Congressional ba n  on the use of TBT, a 

nationwide public information awareness p r o gr am  is thought to 

be the next best alternative for controlling the amount of 

T BT introduced into the marine environment. It is thought by 

some scientists that this type of education program could 

reduce the amount of active TBT in the marine environment by



2. Memorializes the Food and Drug Administration, the

Environmental Prote ct io n A g e n c y  and the National Marine

Fisheries Service to impose an immediate ban on all salmon

imported into or p roduced in the United States in pens

treated w i t h  TBT. This is important because T BT levels for

safe human consumption have not been established. TBT was

found in the flesh of salmon that we re  p en - re ar ed  in

T BT -t r e a t e d  pens. Moreover, the study found that cooking
13

does not remove the TBT from the fish.

3. Memorializes Congress to enact an immediate an on the use of 

TB T- based b o t t o m  paints on all military, commercial, and 

recreational vessels until such t_me, and if, methods of *'se 

of T BT -b as ed  b o t t o m  paints or derivatives of organotin paints 

are developed that pose no throat to the marine environment.

In addition to the resolutions passed by the task force, it is 

an ticipated that the participating states ma y introduce state 

legislation to further regulate TBT usages in their states. 

Currently, efforts are und e rw ay  to explore legislation to monitor 

dry docks, set w a t e r  quality standards, ban or restrict the uses 

of TBT, or regulate the amount of TBT used in antifouling paints.
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T R I - N- BU T YL TI N CAUSED MORTA L IT Y OF C H I N O O K  SALMON, ONC OR HY N CH US  >  -i 
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A B ST RA CT

The m e di an  lethal co ncentrations ( L C j o ' s ) of 

t r l - n- bu t yl ti n oxide (TBTO) to Juvenile Chinook 

salmon, Onco rh yn c hu s t s h a w y t s c h a , adapted to 

seawater w e r e  d etermined In a static renewal 

bloassay. LCjo's w er e  56, 20, and 1.5 ug TBT0/1 

a fter e xposures for 6 , 12, and 96 h, respectively. 

LCso's d e cr ea s ed  lcgsrlthmlcally w i t h  time 
for expo s ur es  b e t w e e n  12 and 96 h. Average 

trl- n -b ut yl t in  (TBT) concentrations In liver, 

brain, and mu scle tissues of salmon that died 

duri ng  the b l o as sa y  were 7.0, 3.5, and 0.52 ug 

TBT/g we t w e ig ht  tissue, respectively. TBT

conc e nt ra ti o ns  In liver, brain, and m uscle tissues 

of saloon that survived u n ti l day 6 of the bloassay 

w er e 6,300, 1,300, and 200 times exposure

co n centrations, respectively. Average TBT

conc en t ra ti on s  in liver, brain, and m uscle tissues 

of salmon surviving transfer to a TBT treated 

m ar in e  net pen t it k i l le d 8.5Z of the salmon

t ra nsferred were 9.56, 3.66 and 1.26 pg TBT/g wet

w eight tissue, respectively. Our results indicate 

T B T  exposure w as  the cause of d ea th  of chlnook 

salmon exposed to TBT -t re at e d mari ne  net pens at 

one a qu aculture facility.

INTRODUCTION

T r l - n- bu t yl ti n (TBT) c ompounds ore widel y used In 

the salmon aquaculture Industry to retard fouling 

of net pens by marine organisms. Salmon at 

aquaculture facilities are raised to market size In 

mari ne  net pens for 1 to 3 years, durin g w hich they 

g ai n most o f their body mass. Nets must be 

p e r i od ic a ll y cl eaned or c hemically coated to retard 

fouling by  ma rine organisms; fouling will reduce 

s e a w at er  exchange and result In fish kills. 

Antl fo u la nt s are m u c h store econ om ic a l than manual 

clea ni n g agd are therefore p referred b y the 

lnduntry. Several a n tlfoulant formulations are 

u sed to treat nets, but TB T compounds are a mong the 

moat effec ti v e active Ingredients. T hese compounds 

have low jolublllty In s e a w a t e r *, are exceptionally 

toxic to marine fouling o r g a n i s m s 2 , and can be 

f ormulated for elow release.

O n  several occasions, we  observed h i gh  mortalities 

In gr oups of c hl nook salmon, Oncorhynchus 

t s h a w y t s c h a . after transfer to n ewly TBT-trsated 

marine net pens at sn aquaculture research 

facility. The facility, opera te d  by  the National 

M ari n e Fisheries Service. Is located at Little Port 

V a l t er  (LPW), Alaska, near the southern end of

Baranof Island. Affected fish were exam in ed  for 

d is ease agents, but n on e w e r e  found. Exposure to 

T BT  wa s therefore susp e ct ed  as the cause of the 

mortalities.

To determine wh e t h e r  exposure to T B T  co uld cause 

mort al i ti es  s u ch  as those obser ve d  at LPW, we 

dete rm i ne d the m e d ia n lethal concent ra ti o ns  

( L C j o ' s ) of T B T  to Juve ni le  ch l n o o k  s almon at 

s everal exposure periods, and the T B T  c o n c e n t r a­

tions In liver, brain, and m us c le  tissues of 

Juvenile c h l n o o k  salmon that d ie d d ur in g the 

bloassay. T hese results are compared with those of 

Juvenile ch lnook salmon that had survived transfer 

to a T B T  treated net p en  at L P W  that wa s suspected 

of kill in g some of the transferred fish due to TBT 

poisoning. Comp ar is o ns  Indicate T BT  exposure as 

the cause of the m o rt alities obser v ed  at LPW.

METHODS

Bloassay Animals

C h i no o k salmon used in the bloa ss a y tests were 

raised for 1 y e a r  In fresh w a t er  and a c cl im at e d to 

seawater for 6 m onths before testing. Fish w er e 

transferred to tanks supplied with seawater 

(sal nlty, 28*/.,; temperature, 6 *C; flow rate 

23 1/mln), ana w e r e  fed a diet of 3 a  O r eg on  Moist 

Pellet at a rate of 6* body we ight dally u ntil 

5 days before the bloassay. Average w et  weigh t of 

salmon used In the b l o a ss ay  w as  26.5 g (standard 

devi at i on  ” 16.63 g), and aver a ge  fork length, 

25.1 c m  (atandard d eviation • 12.1 cm).

Bloasasy

The bloasaay w a s  static, i.e., no  w a t e r  was 

replaced durin g the exposure period. Each of six 

550 1 fiberglass tanks coatolned one dose of TBT 

o xide (TBTO) a nd  10 randomly selected Juven il e 

c h l n o o k  salmon. A seventh 550 1 fiberglass tank 

c ontained 10 similar c hl no o k salmon, but no TBTO, 

and served so a control. The average ratio of vet 

weight of tissue to exposure volume was 0 . 0 6 6 5  g / 1 . 
The seawater temperature was 6 1 1*C throughout the 

exposure period. Solutions were aera te d slowly to 

e nsu r e adequate oxygen c oncentrations (above SOX 

s a t u r a t i o n ) .

A  solution of T BT O d issolved In 5.0 ml glacial 

a cet i c acid w a s  mixed w i th  seawater In ehe six 

exposure tanka, and 5.0 ml glacial ac etic acid was 

m ix ed  v * t h  seawater in tha control tank. Salmon
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w e r e  than t r a n s f e r r e d  by dip nec co che tanks. 

D ea d and s cr e s s e d  s a l o o n  w ar e n o t e d  at 6 , 12, 24, 

48, 72, a n d  96 h of ex posure. Fo ll o w i n g  96 h of 

expo su r e,  c le an  s e a w a c e r  w as  flush ed  thro u gh  the 

e xp o s u r e  tanks at a rate of 23 1/nln, and the

s u r v i v o r s  w a r e  ob s e r v e d  for five a d d i t i o n a l  d ay s to 

d e t e r m i n e  any s u b s e q u e n t  mort al i ty . L C j o 's w e r e  

c a l c u l a t e d  u s i n g  the m e t h o d  of S p e a r m a n  and 

K a r b e r 3 .

T he  s o lu ti o ns  of T B T O  in g l a c i a l  a c e t i c  acid w e re  

p r e p a r e d  to give n o m i n a l  T B T O  co n c e n t r a t i o n s  of 2, 

4, 8 , 16, 32, a nd  64 ug T B T O / 1  ex p o s u r e  water.

T he se  d o s es  w e r e  se l e c t e d  o n the b asis of trial

e x p o s u r e s  that d e t e r m i n e d  a p p r o x i m a t e  lethal dosos. 

T B T O  c o n c e n t r a t i o n s  in e x po s ur e w a t e r  w e r e  m e a s u r e d  

w i t h  a t o m i c  a b s o r p c i o n  s p e c t r o p h o t o m e t r y  (AAS) 

i m m e d i a t e l y  b e f o r e  salmo n  w e r e  p l a c e d  in che 

s ol u t i o n s  and, suoiisquencly, once e ve ry  24 h. T B T O  

d oa e  c o n c e n t r a t i o n s  d e c r e a s e d  co a b ou t  63Z of chose 

i ni t i a l l y  m e a s u r e d  a f t e r  48 h of exposure; 

t he refore, T B T O  d i s s o l v e d  in 2 m l g la c ia l a c et i c 

a ci d  w a s  a d d ed  to e a ch  lose to increase che 

c o n c e n t r a t i o n  co the o r i g i n a l  level. The 2 m l  

a l i q u o t  was a dd ed  d ro p v i s e  co Che Intake of a 

s ub me r s i b l e  pump in the e xp os ur e  t a nk  cc m i n i m i s e  

h i g h  l oc a l i z e d  c o n c e n t r a t i o n s  of TBT. The TB T O

d os e  c o n c e n t r a t i o n  w a s  m e a s u r e d  Jusc b e fo r e and 

Just a f t e r  this a d d i t i o n  of TBTO. We u s e d  che 

a v e r a g e  of  a l l  m e a s u r e m e n t s  for each d os e and 

e xp os u re  p e r i o d  to c a l c u l a c e  che tC$o for each 

e xp o s u r e  period.

T BT O c o n c e n t r a t i o n s  w e r e  m e a s u r e d  by  e s t i m a t i n g  the 

tin c o n c e n t r a t i o n  of h e xa n e e x tr ac t s in the 

e xp o s u r e  water. One SO m l  al i q u o t  of s e a wa te r  vas 

t aken f ro m  e a c h  dose a nd  e x t r a c t e d  twice w i t h  two 

s u c c e s s i v e  a li q u o t s  of 23 ml  h ex an e  each. Hexane 

e xt r a c t s  w e r e  c o m b i n e d  a n d e v a p o r a t e d  to d r y n e s s  at 

2 5‘C o u  a rotar y e va p orator. The residue w as  caken 

up in 2 to 10 m l  c o n c e n c r a c a d  n i t r i c  acid and 

a n a l y z e d  o n  a P e r k l n - E l a e r  m o d e l  5000 at omic 

a b s o r p c i o n  s p c c c r o p h o c o m e c e r  e q u i p p e d  w i t h  a Z e e ma n 

b a c k g r o u n d  c orrector. C o n c e n t r a t i o n s  of T B T O  v e r e 

e s t i m a t e d  b y  c o m p a r i s o n  w i t h  st a n d a r d  

c o n c e n t r a t i o n s  of  T B T O  d i s s o l v e d  in h e x a n e  a n d 

p r o c e s s e d  si milarly. V l c h  this m et hod, r ec o v e r y  of 

T B T O  from a T B T O  c o n c e n t r a t i o n  of 3 ug/1 s e a w a c e r  

w e s  d e t e r m i n e d  to b e  93Z.

A n i m a l s  S u r v i v i n g  a S u s p e c t e d  T BT  

P o i s o n i n g  Incident a t  L P W

C h i n o o k  s a l m o n  w e r e  h a t c h e d  in J a nu ar y  1983 and 

reared for 13 m o n t h s  b efore they w e re  m i s t a k e n l y  

t r a n s f e r r e d  to a T BT  c o at ed  nec p en  on 3 M ay  1986. 

F our h u n d r e d  fish w a r e  tran sf e rr ed , h a v i n g  an 

a va r ag o v e l g h c  of 49 g. T he se  an imals had no

k no w n p r i o r  expo s ur e to TBT. W i t h i n  three days of 

t ra ns f er  che fish d is p la ye d poor fe eding response, 

d ar k e n e d  p i g m en ta t io n,  and tende d to hang 

liac l aa al y n e a r  the co r ners o f  the net pen. 

T h i r t y - f o u r  o f  the fish s u b s e q u e n t l y  died. 

P er s o n a l  at L PW  s u s p ec te d T8?  po i s o n i n g  and 

v e r i f i e d  chat che net ma t e r i a l  a c t ua ll y  wa s  tr eated 

w i t h  T I T  b y  t r a ci n g invoice records. On  20 May 

1986 these fish w e r e  t ra n s f e r r e d  to a n  u n c r e a t e d  

n et  pen, e nd  ao f u rt he r  m o r t a l i t i e s  occurad. Six 

of these fish w e r e  killed, f ro z en  w ho le  and sent to

Che Auke Bay La bo r a t o r y  w h e r e  they w e r e  scored 

frozen u n t i l  analysis. Also s e nt  w er e five cohorts 

of che T B T  e x p os e d fish chac h ad  n ev er  b e e n  e x p os ed  

to T B T  created nec pens as controls.

Tissue S a m pl in g  and A n a ly si s

Saloon Chac died d u ri ng  Che b l o a s s a y  w e r a  removed 

a nd  sc ored frozen in g l as s Jars. A f t e r  chawing, 

all of the liver and b r a i n  and a p p r o x i m a t e l y  1 g of

m u s c l e  tissu e w e r e  d i s s e c t e d  for analy s is . Each 

tissue w a s m e c h a n i c a l l y  h o m o g e n i z e d  and then 

e xt ra c te d w i t h  hexane, and che t i n  c o n c e n t r a t i o n  of 

the h e x a n e  e x tr ac t wa s m e as u re  1 by AAS. Results 

are r ep o r t e d  as if a l l  che tin in che h e x a n e  

extr ac t s w e r e  c r l - n- bu t yl cl n,  a lt h o u g h  p o s s i b l y  

some of the tin n ay  be d i-n-butyltin. This m e t h o d  

Is more fully r e po rt ed  in Short and T h r o w e r . u

RESULTS

C h i n o o k  salmo n d i ed  in all d os es  of T B T O  tested,, 

b ut  n o ne  died in the c lean w a t e r  c o n t r o l  tank 

d ur.ng o r  immediately after the bioa ss ay .  Only 

fl'e s a lm on  in the lowest e x p os ur e dose survived 

che bloassay; of these, three died w i t h i n  che nexc 

24 h in c l e a n  seawacer. The l o g ar it hm  of che L C 50 
d ec r e a s e d  linearly w i t h  time b e c v e e n  12 a n d 96 h of 

e xp o su re  (Fig. 1). The n a t u r a l  lo g a r i t h m  of che 

LCjo fits the foll ow in g  e qu a t i o n  for a straight 

line for this e xp os u re  time period, u a l n g  linear 

r eg re s s i o n  analysis:

Ln(LC;g) - - ( 0 . 0 3 1 0 7 8 ) (T) +  3.363289 (1)

w he r e T  is the e x po s ur e time in hours. The 

m e a s u r e d  96-h LC;g w a s  1.5 ug T BT O/ 1 seawacer, 

w h er ea s Che m e a s u r e d  o-h L C j q  w as  34 ug T B T O /1  

seawacer.

Tima (hrs)

Fig. 1. M a t u re l l ogarithm of TB T L C ) 0 to J uv en i le  

c hln o ok  salmon, a d a pt e d co saawacar, ae a  func ti on  

of exposure time. U p p e r  and lower e n ds  of v e r t i c a l  

bare indicate 95Z conf id en c e intervale. The solid 

line is d e r iv e d from the linear re gr e s s i o n  of che 

natural logar it hm  of  tba LCjo w i t h  the axpos u ra  
time.
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All saloon thac died during the bloassay displayed 

the same series of pr og ressive signs: darkened 

pigmentation, apathy, loss of stability, h emorrhage 

of the gills and fin Insertions, defecation, and 

finally death. Salmon In the lowest doses did not 

d i sp la y any symptoms until near the end of the 

b l o a ss ay  period. Death usual ly  occur re d w i th i n 

24 h of the on set of dark en ed  pigmentation. The 

two survivors In the lowest exposure dose had 

d arkened p i g me nt a ti on  at the end of the bloassay, 

but they returned to n o r ma l p i gm e nt at io n  w i t h i n  

24 h a f t er , b e in g  placed In c l ea n seawater and 

a pp arently recovered from T B TO  Intoxication.

C oncentr at io n s of TBTO tended to decrease at all 

dose levels w it h time (Fig. 2). Dose levels 

d ecl i ne d to an average of 802 of the Initially 

m e a s u r e d  levels a fter che first 24 h  of the 

b lo a s s a y  and to an average of 63Z after the first 

48 h. Dose levels resumed their decline after TBTO 

was added co restore the desired concentrations.

Fig. 2. TBT concentr at io n s measu r ed  In bloassay 

d oses as a function of time. T B T me a su rements were 

term in at e d In the higher doses after all the salmon 

In those doses died. The Increase In me a s u r e d  TBT 

concentr at io ns  of che lower doses at 4 8 -h  of 

exposure is due to the addition of T B T to those 

d oses at Chat time.

Average concentrations of TBT In clssuas of salmon 

chat d i e d d u r in g the bloa ss a y were highest In 

liver, Intermediate In brain, and lowest In muscle 

tissues (Table 1). In liver and ouscle tissues, 

tha highest c oncentrations of T BT  w e r a  In salmon 

killed by  exposure to Intermediate doses for 

I ntermediate exposure periods, and w e ra  about twlca 

the concentr at i on s found In salmon exposed to

either high doses for brief periods or l ow  doses 

for longer periods. In contrast, b ra in  tissue 

c on centrations of T B T were highest in salmon killed 

b y  exposure to high doses for brief periods.

We c a lculated apparent bloconce n tr at lo n  factors of 

liver, brain, and m u scle tissues for salmo n  that 

died b et ween 72 and 96 h jf exposure to Che lovesc 

b loassay dose. These factors were 4,300 for liver, 

1,300 for brain, and 200 for muscle tissues,

calculated as the ratio of che T BT  co nc en tration In 

tissue to the average exposure c o n c en tr a ti on  of the 

lowest bloas s ay  dose (1.49 ug TBT/1).

A verage c oncentrations of TBT In tissues of  salmon 

that survived transfer Into the T BT  treated net pen 

at LP W are not significantly d ifferent from

concentrations In corresponding tissues of salmon 

thac died during the bloas sa y  (Table I). In

contrast, m u c h  lower average T B T  concentrations 

were found In tissues of salmon thac w e r e  cohorts 

of the L PW  saloon exposed to the TBT treated net 

pens (Table 1).

D IS CUSSION

Juvenile chlnook salmon arc very sensitive to T BT  

poisoning In seawater. We found the 96-h LCgg of 

1.5 ug T BT/1 co be lower than any reported for fish 

In a recent survey of the literature o n  acute 

toxicity of o r g a n o t l n B . 2 The m os t  significant 

difference betw e en  bloassay c onditions In our 

experiment and those reported In H al l a n d  P i n kn ey2 
was that in ours, water ccnperacure w a s  lower 

(4*C), w h i ch  may be the cause for some of the 

sensitivity observed.

TBT concentrations In salmon thac died during the 

bloassay w e r e  nearly constant for a l l  doses, 

suggesting that T BT  continues co accumulate until a 

threshold concentration. Is reached In critical 

tissues and causes death. This c on clusion Is 

supported by our obse rv at i on  that salmon exposed to 

low doses of TBT d isplayed no Intoxication symptoms 

until late In the bloassay. The lines', 

relationship betveen the l ogarithm of the LCjg .\nd 

the exposure time (cf. Equation 1) Indicates that 

significant mo rtalities m a y  occur In sa lmon exposed 

for longer Chan 96  h to TBT concentra t io ns  lower 

than 1.5 ug/1*

The b l o c on c en tr at l on  factors w e  m e a su re d  are not 

equilibrium factors. Bl o concentratlon factors for 

salmon exposed to sublethal doses of T B T  w ould be 

higher If the a c cu mulation time w as  longer than In 

our study. However, o u r  96-h bl oc oncentratlon 

faccors Indicate that relatively brief exposure to 

TBT results In the accu m ul at io n  of appreciable 

concentrations In salmon tissues.

The similarity of tissue TBT concentrations In 

saloon that died during the bloa ss ay  and salmon 

that survived transfer to tho TBT treated net pen 

at LPW Indicates that the transferred salmon were 

exposed to a n early lethal dose of TBT. These 

results, togethar with che similarity of distress 

signs displayed b y  salmon tested In the bloassay 

and those transferred to the T BT  treated net p e n  at 

LFW, Indicate that TBT poiso n in g was the cause of 

4«ath of tha thirty-five salmon that died after
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b e i n g  trans f er re d co tha T B T  crea te d nec p e n  ac 

LPW. The s a lm on  chat di e d r e pr es en t  che most 

sesi ci ve  I n d iv id ua l s of che t r a n s f e r r e d  g ro u p co 

T B T  poisoning.

T ab le  1. C o m p a r i s o n  of T B T  c o n c a n c r a d o n s  In liver, brain, and m us cl e  tissues of J u v e n i l e  c h l n o o k  salmon, 

adapcei c< seawacer, chac w e r e  k il le d by T B T  e x p os u re  d ur in g che TBT bl o a s s a y ,  w l c h  surv iv or s  of a 

s us pe ct  * T B T  po i s o n i n g  l n c id en c  ac L P W  and w i c h  s a l m o n  from L P W  chac w e r e noc e x p o s e d  co TBT. C o n c e n t r a­

tions are g i v e n  aa ug T B T / g  m u s c l e  tissue (wee wc.), together w l c h  952 c o n f i d e n c e  Intervals. X ■ nu m b e r  

of i n d iv id ua l  salm on  analyzed.

T is su e

T B T  of 

fish k i l l e d  

d u r i n g  b l o a s s a y N

T r a n s­

ferred co T B T  

net p e n  at L P W S

C o n t r o l  

fish ac 

L PW N

L iver 7.64 2 0 . 8 4 54 9.56 2 2.91 6 0 .1 3 2 0 . 24 5

3 r ai n 3.46 t 0 .3 3 53 3.44 t 2.54 6 0 . 1 2  2 0.18 4

M u s c l e 0 . 5 2  2 0.21 49 1.24 2 0.25 6 0 . 0 1 2  2 0 .007 5

T B T  leac hi ng  from crea te d m ar in e net pens may cause 

adverse e f fects chac are more subtle chan 

i n t o x i c a t i o n  sympcoos o r  death. G r o w t h  In salmo n 

c o u l d  be a f f e c t e d  by TBT; C h l i a m o v i c c h  and K u h n 5 
have s u g ge sc ed  chac TBT i n hi b it s m e ta bo l ic  p .chways 

In r a i n bo w trout. SiLao g a l r d n e r l . C h i n o o k  salm on  

e x p os e d for p r ol on ge d  p e ri o ds  co s u b le ch al  d o s e s  of 

T B T  In cr eated m a r i n e  n e c  pens may ther ef o re  gr ow  

m or e slowly than chose in u n t r e a t e d  nec pens d ue  co 

che a d d i t i o n a l  e n er gy  r eq u i r e d  co co m p e n s a t e  for 

such stress. A  s i m il ar  e ffect has b ee n  

d e m o n s t r a t e d  in s a lm o n e x p o s e d  co p ro l o n g e d  

s u b l e c h a l  doses of the w a t e r - s o l u b l e  f r a ct i on  of 

c r u d e  o i l . 5 Low do ses of T B T  c a n  I mp ai r che immune 

s y s t e m  of r a t s , 7 w h i c h  s u g ge st s chac sa lmon rais ed  

in T B T -t r ea te d m ar in e nec pens m a v  be more 

s u s c e p t i b l e  co disease.

In summary, our resul ts  show that J u ve n il e ch l n o o k  

s al mo n  a re  v e ry  sens it i ve  co T BT  p o i s o n i n g  In 

seawacer, chac they ra pidly a c c u m u l a t e  TBT co high 

c o n c e n t r a t i o n s  in tissues, and chac lethal e f f ec t s 

a re  dose and clme depe nd en t.  For these reasons, 

T B T - c r e a c e d  nec pens for s almon aq u ac u l t u r e  

a p p l i c a t i o n s  s h ou ld  be u s e d  w i t h  caution.
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AC C UM U L A T I O N  O F  BUTYLINS IN M U S C L E  T I S S U E  O F  C H I N O O K  SALMON 
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P. 0. Bo 210155, Auke Bay, A la sk a 99821

t o  ~

A B S TR A CT

Muscle tissue of c hl n oo k salmon, Oncorhynchus 

t s h a w y t s c h a , reared for 3 to 9 m o nt hs  in sea pens 

treated w i t h  an a nt ifouling bloclde, trl-n-butyltin 

( T B T ) , contained o r g an ot ln  c oncentrations of 

0 . 2 8 -0 .9 0 ug/g (as TBT). Or ganotlnn are present in 

some p e n -r ea re d  salmon sold In che United States: 

Eleven of 15 salmon a dvertised as  aquaculture 

prod uc ts  and purchased from public markets c on­

tained organ ot ln  concentr at io ns  of 0 . 08 1- 0. 2 0 ug/g. 

Prel im i na ry  anaylses b y G C A A  Indicate that these 

o r g a n o t l n  concentr a ti on s are TBT. Most common 

cook in g practices do not effec t iv el y destroy or 

remove b utyltins from saloon m u sc le  tissue. We 

b el ie v e chls Is che first evidence of entry of 

orga n ot ln s into the human diet in the United 

States.

INTR OD UC T IO N

T r l - n- bu ty l ti n (TBT) compounds are emerg in g as che 

leading compounds lr. the e ffective control of 

m arine loullng of sea pens, a serious p r oblem in 

che salmon farming Industry. Fouling organisms 

reatrl'. w a te r  flow through che sea pens and 

increase the risk of d an gerously low oxygen levels 

o cc u r r i n g  as a result of poor w .f cr  exchange In the 

sea pens. TB T compounds have a low solubility In 

s e a w a t e r 1 , are exc e pt io na l ly  toxic to marine 

fouling o r g a n i s m s 7 , an d can be formulated for slow 

release. The recent increase in the use of T BT

comp ou n ds  could result In a n  e nvironmental hazard 

In m a r i n e  waters. Conti n ue d u nc ontrolled use is 

b ei ng  debated; the U.S. Congress ha s prevented the 

U.S. Navy from Implementing plans to b e g in  using 

T BT  c ompounds as b o t t o m  paint for their fleet in 

1986. Their use Is b an ne d In some co untries and 

states.

Following the industry practice, TBT- tr ea t ed  sea

pens w e r e  used b e gi n ni ng  in 1983 at Little Port

W al te r (LPW), near the southern end of Baranof

Island in Southeast Alaska, w here research on 

Improving fish farming metnods Is carried out by 

tha Naclonal Marine Fisheries Service. At that 

time, the intent was only to mini mi ze  marine 

fouling of the pens and any potential effects of 

TBT on  salmon ware not considered. On eeveral 

occaslone, unusually h i g h mort al it i es  were obeerved 

In popul at i on s of c hl n oo k saloon, Oncorhynchus 

t s h a w y t s c h a , after transfer co n ewly TBT-trested 

sea pens. In one instance, 5555 (over 502 of che

population) y ea r l i n g  c h l n o o k  salmon died w i t h i n  

2 w e ek s  of transfer. These fish w e r e  carefully 

examined for di sease agents, but none were found. 

As part of an e f fo r t co d etermine the cause of 

these mortalities, che survivors were analy z ed  for 

organotlns. Also a n al yz ed  were the fish food and 

local seawacer. O u r iesulcs prompted us to look In 

the mark et pl a ce  for o r g a n o t l n - co n ta ml na t ed  s almon 

and, subsequently, to determine w h e t h e r  no rmal 

co o king proc es s es  d es t r o y e d  these compounds.

In this paper, we prese nt  evide nc e  chst pens 

created w i t h  T B T  may contaminate che flesh of 

s almon w i t h  TBT and its meta bo li te  d i - n- b ut yl ti n  

(DBT). T he  bu tyltins m a y  persist in the flesh to 

the marketplace, and m os t will not be dest ro y ed  by 

cooking.

METHODS

Four groups of ch l n o o k  s almon reared at L PW  were 

exam in e d for o r g a n o d n s  a ft er  m or talities 

a s s o ci at ed  w it h trans fe rs  to T B T -t re a te d sea pens 

w e r e  observed In two of the groups, 1981 and 1982 

b r o o d- ye ar  salmon. L P W  Is a pristine area, 

unaf f ec te d by p ol l u t a n t s  from Industrial or urban 

sources: T he  only p o p ul a ti on  centers w i t h i n  a 75 km 

radius are fishing v i l la ge s  of less than 500 people 

each, and less than 100 000 people live w i t h i n  a 

1000 km radius. T h e  1981, 1982, and 1983

b r o o d- ye ar  fish had diffe re nt  h i s t or ie s of exposure 

to TBT. The fourt h group, cohorts from the 1983 

brood, w a s  a control g r ou o w h i c h  had no  expos ur e to 

TBT.

The 1981-brood fish h a d  b ee n p laced in newly 

TBT- tr e at ed  sea pens In May 1983 and subsequently 

transferred co newly TBT- tr ea t ed  sea pens In 

O ct o be r 1983 and M a y  and August 1984. The 

1982-brood fish had b ee n plac ed  In newly 

T B T- tr ea t ed  sea pens In Oc t ober 1983, and a gain In 

M ay  and August 1984. T he  1983-brood fish hat been 

p la c ed  In used TBT-t re at e d sea pens in Octo be r 

1984. T h e  c o n tr o l group had b e e n  reared In 

ordinary, u nc re ac e d sea pens.

O n 6 November 1984, two salmon were randomly taken 

for organotln analy si s  from each of two sea pens 

c ont a in in g 1981-brood fish (average body wolghc 

1700 g) and from each of four sea pens c on taining

1982-brood fish (average b o d y  w e i g h t  1200 g). 

Seven 1983-brood fish (average body weight 20 g) 

w er e randomly sampled from a single sea p en  on 

28 Janua ry  1985.

U S Government wortc rot protected by U S copyright.
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T welve co n t r o l  fish (average b o d y  w ' l g h c  160 g) 

w er e r e a do n ly  c a k e n  for or g a n o t l n  a na l y s i s  on 

1 N o v e m b e r  1985.

M u s c l e  tissu e sa mples w e r e  a n al yz ed  for o r g a n o d n  

c o m po u nd s.  The s am pled s al mo n w e r e  kill ed , frozen 

whole, and stor ed  ac - 2 0 * C  for up to 2 months. One 

to 5 g of m u s c l e  tissue w a s  d i s s e c t e d  from each, 

and c a re  w a s  t aken not co include a ny  skin, fat 

tissue, o r p o r t i o n s  of che l a te ra l line. The 

d i s s e c t e d  tissue w a s h o m o g e n i z e d  w i t h  a g lass 

h o m o g e n l z e r  ln_ 10 m l  of pH  7.S p h o s p h a t e  b u f f e r  

s o l u t i o n  ([POi, 3 ] - 1,0 mM), a n d the h om o g e n a c e  wa s 

e x t r a c t e d  w i t h  two 25 m l  a l i q uo ts  of hexane. 

H e x a n e  e x t r a c t  w e r e  c o m b i n e d  a n d  c e n t r i f u g e d  ac 

10 000 x g, and s u p e m a c a n t  w a s  e v a p o r a t e d  co 

d r y n es s u n d e r  r e du ce d  p re ss ur e  on a rotary 

e v a p o r a t o r  a c  25*C. The residue was t a ke n up In a 

s o l u c i o n  of 0 . 1  m l  c o n c e n c r a c a d  n i t r i c  a c i d  d il ut e d 

co 5.0 m l w i t h  g l a c i a l  a c e c i c  acid.

Tin c o n c e n t r a t i o n  In the a c a d c  a c i d s o l ut i on  was 

m e a s u r e d  b y  f l am e le ss  a t o mi c  a b s o r p t i o n  (AA) on  a 

P e r k l n - E l m e r  m o d e l  5000 s p e c t r o p h o t o m e t e r  e q u ip pe d 

w i t h  a Z e e m a n  b a c k g r o u n d  c o rr e c t o r  a n d  an e l ec - 

t r o d el es s d i s c h a r g e  tin lamp. The m a n u f a c t u r e ' s  

s u g g e s t e d  c o n d i t i o n s  and instr u me nt  settings were 

d for the m a l y s i s  of tin in the a ce ti c  acid 

so lutions. tor tha p ur po se  of ca l cu l a t i n g  

o r g a n o t l n  co nc e n t r a t i o n s ,  w e  a s s u m e d  chac a l l  tin 

f ound In the h e x a n e  e xt ra ct s  w a s p r e se nt  as TBT.

The m o c h o d  of s c a n d a r d  a d d i t i o n s  w a s  u s e d  co 

e st i m a t e  o r g a n o t l n  co n c e n t r a t i o n s  in m u s c l e  tissue. 

Our m e t h o d  Is s i m i l a r  co chac of M & T  C h e m i c a l s  Ltd. 

for che a n a l y s i s  of b u t y l t i n s  in fish tiss ue s  

(Scandard T e s t  M e t h o d  AA -33, M & T  Chem ic al s , Inc., 

Rahw ay , NJ  07065). The M & ?  m e t h o d  Involves he xane 

e x t r a c t i o n  o f a h y d r o c h l o r i c  ac i d digest, foll o we d 

b y s o lv e nt  r e s o l u t i o n  of i n d i v i d u a l  b u c y l d n s .  The 

M & T  m e t h o d  finds thac only T B T  a nd  D BT  are 

ex t r a c t e d  b y  che hexane. Our m e t h o d  d i f f e r s  in 

chac m e c h a n i c a l  h o m o g e n i z a t i o n  was u s ed  instead of 

a ci d dlge sc lo n , Che pH of our h o m o g e n a c e  was h ig h er  

(7.5), an d w e  d i d  not tmpC co sepa ra te  T B T  from 

DBT. U s e  of m e c h a u . w j l  h o m o g e n i z a t i o n  may 

s i g n i f i c a n t l y  l o v e r  che e x t r a c t i o n  e f f i c i e n c y  of 

T B T  a n d  DBT, c a u s i n g  b u t y l c l n  c o n c e n t r a t i o n s  co be 

u n d e r e s t i m a t e d .  S al m on  m u s c l e  t is sues sp iked with

0 . 6 0  ug T B T / g  a n d w i t h  0 . 5 2  ug D B T /g  have 

r e c o v e r i e s  of 55Z and 37X, res pe ct iv e ly . The limit 

of  d e t e c t i o n  w a s 0 . 0 1 3  ug T B T / g  m u s c l e  tissue.

To d e t e r m i n e  w h e t h e r  o r g a n o t l n s  w e r e  inorg a ni c d n  

c o m p l e t e d  w l c h  ligands, three s al m on  f r o m  the 

c o n c r o l  g r o u p  w e r e  selected, an d a 2 g port i on  of 

m u s c l e  d s s u a  f r o m  each fish w a s  p r oc e s s e d  using 

tha m o d i f i e d  M & T  m e t h o d  ’(ascribed above, except 

chac tha b u f f e r  so l u c i o n  c on t a i n e d  20 >TI)

(as SnCl;), and Che h o m o g e n a c e  was a l lo we d  co rest 

ac room t e m p e r a t u r e  for & h. This p r o c e d u r e  was 

r e p e a t e d  u s i n g  Sn  (IV) (as SnCli,). N o o r g an o tl ns  

w e r e  d e c e c c e d  In e t c h e r  case. T hi s race of 

a d d i t i o n  of inorg an ic  t in  is e q u i v a l e n t  co 10 ug 

S a/g m u s c l e  tissue, w h i c h  is more then 10 times 

h i g h e r  c h a n  tha high es t o r g a n o t l n  c on c e n t r a t i o n s  

found in the m u s c l e  t i s su e of LP W  s al mo n  r e ar e d In 

the T B T - c r e a c e d  sea p ens. It Is t he r ef or e very

u n l i k e l y  chac che o r g a n o t l n s  w e r e  d e r i v e d  f r om  

i no rg a ni c tin.

To v e r i f y  che s o ur c e of che o r g a n o t l n s  in L PW  

s almon, w e a n a l y z e d  Che fish food and che s ea w ac er  

inside Che sea pens. W e  e x t r a c t e d  o n e 1.5 1. 

s ea w a t e r  s a m p le  from each of six T B T - t r e a t e d  sea 

pens w l c h  0 .5  1. m e t h y l e n e  c h l o r i d e  a nd  a n a l y z e d  

Che tin c o n c e n t  of these e x t r ac ts . T h e e x t ra c ts  

were a ll  e v ap o r a t e d  to dryness, a nd  Che resi du e was 

taken up w i t h  5 m l of the a c e t i c  acid solution, 

w h i c h  was an a l y z e d  by  flam el es s  A A  as p r e v i o u s l y  

desc ri b ed . In s e a wa t er  r ec o v e r y  e x p e r i m e n t s ,  15 ag 

TBT/1. g av e an a v e r a g e  re s p o n s e  of 0 .0 09  

a b s o r b a n c e - s e c o n d s  o n  o u r  instrument. We a l so  

a n a l y z e d  three s u r f a c e - s e a w a t e r  sampl es  from 

C h a t h a m  Strait, Alaska, a b o u t  2 k m  east of LP W and, 

u si n g Che m o d i f i e d  M & T  m e th od ,  analy z ed  m u s c l e  

tissue s a mp le s from 10 w i l d  c h l n o o k  s a lm on  c au gh c  

by h o o k  and line n e a r  A uk e  Bay.

To d e t e r m i n e  w h e t h e r  p an  frying, b o il in g , or  u s i n g  

a m i c r o w a v e  o v e n  d e s t r o y s  a c c u m u l a t e d  b ut y l t i n s ,  w e  

co oked a a n gl e 20 to 30 g p o r t i o n  of m u s c l e  tissue 

from i s ingle L P W  1981 b r o o d - y e a r  c h l n o o k  salmon 

chac h ad  b e e n  a n a l y z e d  for o r g an ot l ns , u sing each 

c oo k in g method. M us cl e  tissue w a s  c o o k e d  to an 

internal te m pe r a t u r e  of 100*C. E a c h  c o o k e d  p o r t i o n  

was 3u b s a m p l e d  five ti mes for o rg a n o t l n s  and 

a na l y z e d  by the p r e v i o u s l y  d e s c r i b e d  me t hod.

RE S ULTS AND D I S C U S S I O N

All s am ples from che three g r o u p s  of fish reared in 

T B T - c r e a c e d  sea pens, bu t  n o ne  from che u n c r e a c e d  

sea pen, c o n t a i n e d  r e a di ly  d e t e c t a b l e  

c o n c e n t r a t i o n s  of o r g a n o c i n s  (Table I ) . O r g a n o t l n  

c o n c e n t r a t i o n s  (0.70-1.1 ug/g) in che 1981 and 1982 

b r o o d - y e a r  salmon w e r e  n o t s i g n i f i c a n t l y  d if f e r e n t  

(P • 0.81) as d e t e r m i n e d  b y  a na l y s i s  of v a r i a n c e  

c o mp ar in g  a l l  re sulcs f r o m  Che 1981- and 1982-brood 

fish, su ggesting thac che time s cale for 

a c c u o n i l a d o n  In t he se  fish Is less ch a n a year. 

The a ve r ag e o r g a n o t l n  c o n c e n t r a t i o n  In che

1983-brood fish w a s  0 .2 8 ug/g. T h i s  lower 

c o n c e n t r a t i o n  nay result from che r e l a t i v e l y  b r i e f  

e xp os u re  co che T B T - c r e a c e d  pen, w h i c h  h a d  In fact 

b e e n  s oa k in g in s e a w a c e r  for m o r e  than 6 m o nt hs  
b e f o r e  the 1983-brood fish w e r e  t r a n s f e r r e d  co It. 

In c ontrast, no o r g a n o c i n s  w e r e  d e t e c t e d  In che 

m us cl e tissu e of che c o n c r o l  group.
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T ab le  I. Con ce n tr at io n s of b u t yl ti ns  In the m us c le  

tissue of 1981, 1982, and 1983 b r oo d- y ea r chlno o k 

salmon re ared In TBT-t re a te d and u n tr ea t ed  sea pens 

at Little Port Walter, Alaska. Butyltln c o nc e n t r a­

tions, toge th er  w i t h  9SZ confi de n ce  Intervals, are 

b a s e d  on w e t  tissue weights. Each fish was 

a n a ly z ed  In triplicate. Nr - none detec t ed  

(detection limit Is <0.013 ug T B T / g  m u s cl e tissue).

Brood

year

D ur a t i o n  of 

resi de n ce  In TBT- 

treated sea pens 

(months)

M uscle tissue 

conc en t ra ti on  

of bityltins, 

as TB T  (ug/g)

N um be r  

of salmon 

analyzed

1981 19 0.90 £ 0.10 4

1982 13 0.82 £ 0.05 8
1983 3 0 .28 £ C.04 7

1983 0 Nl) 12

No or ga n o t l n s  w e r e  detect ed  In the fish food 

samples or In any of the 10 w i l d  salmon caught by 

h oo k and line n ea r A u k e  Bay, nor were any 

o rganotlns d e t e ct ed  In the three surface-seawater 

samples from Chat h am  Strait. However, organotlns 

w e r e  d et ec t ed  In a l l  six s e aw at e r extrac t s from che 

sea pens, at concentra t io ns  of 18-63 ng TBT/1.

Our results Indicate thac che source of the 

orga no tl n s In m u s cl e tissue of L P W  salmon was che 

T B T -t r ea te d sea pens. T h e  only na tu r a l l y  occurring 

orga no tl n  co mp o u n d s  are m e t h y l t i n s 3, and their 

c o n c en tr at i on s In unpo ll u te d seawater are probably 

less than 1 n g / l . w If n a tu ra l ly  o cc u r r i n g  or 

an t hr op o g e n i c  o rganotlns from sources remote from 

L PW  we re  significant, we w o ul d have expected co 

de tect them In the concrol group or  in the 10 wild 
c hl no o k salmon. A  local sourc e Is Indicated 

be c ause or ganocins were d e te ct e d In all the m a r in e 

w a t e r  samples from Inside che sea pens, but In none 

of the samples from C h a t h a m  Strait. Ac LPW, 

orga no t ln  co mpounds were o nl y u s ed  to treat the sea 

pens.

The o r g a u o t i n 8 pres e nt  In o u r hexane extracts 

prob ab ly  Include T B T  and DBT. Th e half life of TBT 

In w a t e r  exposed to the en vi ronment Is about 

3 m o n t h s . 1 Juvenile chlno o k salmon rapidly 

accu mu l at e T B T  I mm ediately upon expo su re  co low 

concer.tratlons: We have obse rv ed  that juvenile

ch i n o v k  salm on  exposed to 2 ug TBT/1. secvater for 

72 acc um ul a te d 0. 3 £ 0.1 ug T B T / g  must e tissue 

(wet v t ) . 5 It Is therefore likely thac che salmon 

w er e exposed to only T B T  and not to significant 

c o n c en tr at i on s of any T B T  d eg ra d a t i o n  producrs. 

Once absorbed, TBT may be cata bo ll z cd  to D B T . 6 The 

organotlni In our hexane e x tr a ct s of muscle tissue 

from LPW salmon arc therefore probably T BT  and DBT 

(See fuocnote).

Our results Imply chat TBT is bi oc oncentrated to a 

great extent in Che muscle tissue of chlnook 

salmon. We cannot determine a bl oc oncentratlon 

factor with any precision from our data because LPW 

salmon were probably exposed to T BT  concentrations 

h igher Chan chose found In Che seawater samples. 

The leaching rate of T BT  is highest w h e n tha 

created nets are first placed in seawacer and 

decr ea se s  roughly expo n en ti al l y with t i m e . 7 By the 

time w e  sampled the seawater In the sea pens at 

LPW, the nets had already been In seawater for at 

least 5 months. T h e  1981 and 1982 broo d- y ea r 

groups, on the o ther hand, had been repeatedly 

transferred Into n ewly TBT-treated sea pens. 

However, chlnook salmon probably b loconcentrate T B T 

In their muscle tissue to a greater extent than do 

sheepshead minnows, Cvprlnodon v a r l e g a t u s , w hich 

bloc o nc en tr a te  TBT b y factors ranging from 740 to 

1600.8 Greater bloc on c en cr ac i on  factors for 

chln oo k salmon are expected, because their muscle 

tissue 13 relatively high In l ipids8 and TBT has a 

high o ct an ol-water p a r t it io n c o e ff ic i en t . 1

Market Survey

The readily detectable TBT concentrations found in 

the 1983 brood-year salmon, after a relatively 

brief expos ur e  to a used TBT-treated sea pen, 

caused us co speculate wh ether organocins are 

p re sent In aquacultured salmon in che U.S. 

marketplace. TBT compounds are widel y used as a 

sea p en  ancifoulant In che salmon aquaculture 

industry. Therefore, we thought It likely chat 

salmon reared In commercial aquaculture operations 

using TBT-treated sea pens may be subjected to a 

TBT exposure similar to that of the 19o3-brood 

salmon reacod at LPW.

We purchased eight salmonlds from four markets In 

Seattle, Washington, and seven from one market In 

Portland, Oregon, in February 1985. All the 

Seattle fish, consisting of chlnook salmon; silver 

salmon, Oncorhynchus k i s u t c h ; and Atlantic salmon, 

Salmo s a l a r , were advertised as Imported products 

of aquaculture. The seven fish from Portland w or e 

silver salmon reared in the United States ac a 

facility that used TBT -t re at e d sea pens. Fish were 

anal yz ed  for organ o tl n concentrations In muscle 

tissue, using the pr eviously described method; 

concentrations were 0.07 2- 0. 20  ug/g In four of che 

elp.ht fish from the Seattle markets, and 

059-0.10 ug/g in all seven Portland fish 

(Table 2). Fish from the Seattle markets that did 

not contain organocins were probably not reared In 

TBT-treated sea pens. Although the exact history 

of these market fish is unknown, our results from 

the L P W  fish suggest thac the market fish acquired 

their o rganotln burdens w hile b e in g  reared In 

TBT-treated saa pens iSee footnote)



T ab le  2. C o n c e n t r a t i o n s  of or g a n o t l n s  in sa lnonids 

p u r c h a s e d  fron f is h  m a r k e t s  In Seattle, W as hington, 

a n d  P ortland, O r e g o n  and a d v e r t i z e d  as p ro d uc ts  of 

a qu ac u l t u r e .  O r g a n o t l n  c on ce n tr a t i o n s ,  together 

w i t h  952 co nf i d e n c e  Intervals, are b a s e d  o n  wet 

t is su e w ei gh t s.  Each fish was analy ze d in 

t ri plicate. ND • none d e t e c t e d  (dat ec ti o n limit Is 

< 0. 01 3  ug T BT /g  m u s c l e  tissue).

S pec i es

N u m b e r  of 

fish a n a ly ze d

Musc le  cissue 

c o n c e n t r a t i o n  

of organocins, 

as T B T  (ug/g)

S ea tt le  M ar ke t

S i l v e r  salmo n 1 0.20 i 0.11

S i l v e r  s a l m o n 1 ND

C h i n o o k  s al m on 2 ND

A t l a n t i c  salmon 3 0.081 t 0.031

At l a n t i c  s a l m o n I ND

P or t l a n d  Market

S il ve r salm on 7 0.081 c 0.009

T h r e e  c o m m o n  c o ok i ng  me t h o d s  for s a l m on  d i d not 

e l i m i n a t e  b u t y l t i n s  f r o m  che c ooked portions. 

A v e r a g e  p e r c e n t a g e s  of b u t y l t i n s  r e m ai ni ng  were 

552, 672, an d 762 for the m i cr o w a v e ,  pan frying, 

a n d  b o i l i n g  m et ho ds ,  re sp ec t i v e l y .  These 

p e r c e n t a g e s  are c o r r e c t e d  for che loss of w a t e r  

thac o c c u r r e d  d u r i n g  cooking. R es u lt s indicate 

chac co o k i n g  is i n e f f e c t i v e  in e l i m i n a t i n g  b ut y l t i n  

c o n c e n t r a t i o n s  In food.

SUMM AR Y

R ea ri n g s a lm o n in sea p e n s  c r e at ed  w i t h  a nc l foulanc 

c o n t a i n i n g  T 3 T  c o m po un d s r e s u l t e d  in the 

a c c u m u l a t i o n  of o r g a n o c i n s  in che m u s c l e  tissue of 

salmon. O r g a n o c i n s  w e r e  de t e c t e d  In s ev eral fish 

f r o m  d if f e r e n t  c o un t r i e s  p u r c h a s e d  from cho 

m a r k e t p l a c e  a n d a d v e r t i s e d  as pr o d u c t s  of 

a q u a c u l c u r e .  A d d i ti on a ll y,  c o o k i n g  w a s  found to be 

i n e f f e c t i v e  in d e s t r o y i n g  or r e m o v i n g  accu m ul at ed  

o r g an o ci ns . We b e l i e v e  cbls Is the first evide nq e  

o f e nt ry  of o r g a n o c i n s  into che h u m a n  diet in the 

U n i t e d  States.

f o o t no te

A na l y s i s  of the samp l es  o n  w h i c h  che results 

p r e s e n t e d  In this p a p e r  are ■ b a s e d  h av e  r e c e n d y  

b e e n  re p e a t e d  by  one of us (JVS) u s in g  a gas 

c h r o m a t o g r a p h  i n t e r f a c e d  w i th  a n  a to m ic  a b so r p t i o n  

s p e c t r o p h o t o m e t e r  ( G C A A ) . R es ul ts  of che G C A A  

a n a l y s e s  showed TB'i c o n c e n t r a t i o n s  in chlnook 

s al mo n m u sc l e ti s sues chac w e re  q u a n t i t a t i v e l y  

s i m il a r co the o r g s n o c l n  c o n c e n t r a t i o n s  (expressed 

a s TBT) pr es e n t e d  in cabl es  1 and 2. In 

p ar ti c u l a r ,  D B T ac c o u n t e d  for less than 22 of the 

T B T  f ound by GCAA. A  ma n us c r i p t  r ep o r t i n g  these 

resu lt s  m or e  fully Is in preparation.
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• COOPERATIVE EXTENSION SERVICE
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• *. u n i v e r s i t y  OF A L A S K A  Marine Advisory Programs
F a i r b a n k s  A L A S K A  9 9 7 0 1  • 2651 Providence Avenue

Anchorage. Alaska 99504 
; (907) 263-1890

June 29, 1981

MEMORANDUM

TO: Brian Paust, Agent

FR: John Ball, Safety Specialist

RE: Trioutyl-Tin-Fluoride (TBF)

This is a response to your question about the toxicity and special handling 

of this anti-fouling compound. Since it is not uncommon and is a nasty item,

I am taking the liberty of circulating this information to other friends in 
MAP/CES/Sea Grant.

For more information on this or other compounds there are several places to 

turn to in the future:

( T  Carl Harmon, Environmental Engineer with the State Department o* 

Environmental Conservation in Anchorage (the person who helped me 

with this)— phone: 274-2533.

(?) Environmental Protection Agency (EPA)— phone: 271-5083.

(3) Poison Center at Providence Hospital in Anchorage— phone: 274-6535.

(4) Chemical Transportation Emergency Center (CHEMTREC)

Phones: (800) 424-9300 (supposedly toll free)

(202) 483-7616 (call collect 24 hours a day).

I did not have the occasion to call the Coast Guard on this, but on materials

that are recognized hazardous materials, the Coast Guard does have some references.

'T’..'ell. r'.si.rally ;s a sucstance not unrelated to 2,4-0 and aqent orar.ge.@It 

"operates as an anti-fouling aqent by creaking ccwn tr.e cell walls of living 

tissue. It will do this in people too.<©It can te absorbed through the skin, 

inhaled, ingested, etc. ®If it gets into the eyes and remains there for any 

appreciable period of time, it can affect vision and cause blindness.<5Xising 

this material in a confined space can lead to unconsciousness and presurnaply 

death.©For physical as well as health reasons this material should not oe 

applied in a spray. It should be painted onto the surface to De protected 

(and I would go try to find my worst enemy to do the work).
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uW *!/.*?** *•-. \ v
D r ian  Paust <•*'

Page 2 •/"
J u n e  29 ,  1981

rfjthe material collects in fatty tissue and therefore has a considerable impact 
upon kidneys and livers.

f i ) l f one is going to use it, it is recommended c h a t  t h e  a p p l i c a b l e . -* c e  d e n e  under 
controlled conditions, in open air (so others can share in t h e  c o u n t y ? ) ,  with a 
respirator, protective clothing, gloves, etc. .•»

. ■ - V fe
I did not get the recommended solvent, but at all cost one ought to avoid getting $
this material in contact with the skin and it might be a good idea to be prepared

with the recommended solvents and eye washes.

Basically, the stuff sounds almost too dangerous to use. The only other thing to 

add i s  that several brands have been removed from the market, and one ought to 

check  with the CHEMTREC number above to see if specific brands are even allowed 
in t h e  market anymore. Apparently, many of the earlier editions have been recalled.: 

Keep the stuff in Petersburg, eh? \;::*

Hope this helps.
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SPA Warns Vessel Owners 
of T37 Paint

The Environmental Protection Agency nas b eg jr 
a special review of the use of the pestic de trsfeuty: n 
(TBT) in antifouiant paints to determine whether >i 
should be canned or restricted because of ts toxicity 
to fish and shellfish. Between 250.000 and 200.0C0 
pounds of TBi is used in vessel paints eacn year 
Water samples taken *n several U.S. ports contained 
relatively high concentrations of TBT prompting the 
investigation While no decision has teen m ao? 
EPA is advising all vessel ope*a*crs that: „

•'It wcIFfThe most prudent to use copper-oased 
antifouiant oainfs-containing'no T 3T ” '



HEARING HELD ON TRIBUTYLTIN

T h e  u se  o f t r ib u ty l t in  (T B T ) in a n tifo u ia n t 
m arine p a in ts  w as th e  su b je c t o f a U .S .  H ouse 
o f  R e p re s e n ta t iv e s , M erch an t M arine an d  
F ish e r ie s  S ub-C om m ittee  h e a r in g  on S e p t. 30. 
T h re e  e x p e r t  p a n e ls  from  academ ia, th e  TBT 
a n d  TB T p a in t p ro d u c in g  in d u s t r ie s  a n d  th e  
E nv ironm en ta l P ro te c tio n  A gency  p ro v id e d  
te s tim o n y . T h e  o b je c tiv e  o f th e  h e a r in g  w as 
to  e x p lo re  th e  fa c ts  a b o u t T B T , is s u e s  r e ­
q u ir in g  f u r th e r  s tu d y  a n d  p o ss ib le  ac tio n  to  
b e  ta k e n .

S c ie n tis ts  from Jo h n  H opkins U n iv e rs ity  
a n d  VIMS p re s e n te d  d a ta  in d ic a tin g  th a t  TB T 
lev e ls  in w a te r  sam p les  tak en  from se v e ra l 
s i te s  in in - s h o re  M ary land  a n d  V irg in ia  w a te rs  
w ere  h ig h e r  th a n  th o se  lev e ls  found  to be  toxic 
to  sh e llf ish  la rv a e  in la b o ra to ry  e x p e r im e n ts . 
T h e * /f a r th e r - n o te d  th a t  sh e llf ish  a r e  know n 
to 'b io a c c u m u ia te  -T3T«^ A lth o u g h  ack n o w led g in g  
th e  e x is te n c e  o f  c e r ta in  d a ta  g a p s ,  in c lu d in g  
som e in th e  a re a  o f  p u b lic  h e a lth  im p lica tions, 
th e  r e s e a r c h e r s  recom m ended im m ediate r e ­
s t r ic t io n s  on TB T p a in t u s e .

T estim ony  from in d u s try  r e p re s e n ta t iv e s  
p o in ted  o u t  th a t  no rea l p ro b lem s h a v e  b een  
o b s e rv e d  th a t  ca n  b e  d ire c t ly  a t t r ib u te d  to 
T B T . It was n o te d  th a t  two ty p e s  o f  T B T - 
b a se d  p a in ts  a r e  p ro d u c e d  a n d  m a rk e te d : a 
" c o p o l y m e r "  ty p e , w h ich  h a s -b e e n .o b se rv e d .T o  
le e c h 'T B T  v e ry  slo w ly , a n d  a " f r e e  a s so c ia te d "  
ty p e ,  w hich h a s  a a u ic k e r  r e le a s e . I t  was 
s u g g e s te d  th a t  th e  la t t e r  co u ld  b e  r e s t r ic te d  
o r  b a n n e d , a lle v ia tin g  m uch o f  T B T  re le a se  
in to  w a te r s .

T he EPA re p re s e n ta t iv e  te s tif ie d  th a t  th e  
EPA is c u r r e n t ly  u n d e r ta k in g  a com plete  rev iew  
o f TB T a n tifo u ia n t p a in ts .  While com pletion  of 
th e  e n t i r e  s tu d y  may r e q u ir e  th r e e  to  five 
y e a r s ,  EPA cou ld  ru le  on r e s tr ic t io n s  re g a rd in g  
u s a g e  o f h ig h  re le a s e  p a in ts  b y  s p r in g  1987. 
C o n g re ssm an  William C a rn e y  (NY)  n o te d  th a t  
th e r e  is l i t t le  c h a n c e  th a t  le g is la tiv e  ac tio n  on 
T B T  u se  cou ld  b e  ta k e n  b e fo re  Ju n e  1987, a n d  
re q u e s te d  th a t  th e  EPA official k eep  th e  Com­
m ittee  a d v ise d  on th e  p r o g r e s s  o f its  rev iew .

Source: .'.’osioKoi Fio’uii'iea Inatitu:* "Flcc'tea"
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VIMS Contests Vavv Plan to Uss 137
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by Susan Scbmict

Dr. Frank Perkins, director o f the Virginia Institute of 
Marine Science (VIMS), recommends against the use of 
•^butyltin (TBT) to paint Navy snips until better data on 

vironmental effects arc assembled.
The Navy says that mixing organotin with copper- 

based paint to kill barnacles and retard algal slime could 
save S150 million a year in maintenance and fuel cost:. 
VIMS is concerned that there is insufficient scientific data 
on the environmental impacts of TBT and has started 
testing toxic effects of this chemical on oysters and clams.

VIMS is charged with advising the Commonwealth cn 
protecting estuarine resources, and in particular, species 
for commercial and recreational harvest in die Chesapeake 
Bay. At the same time, VIMS is uniquely qualified to 
study a toxic chemical, because o f the experience of 
chemists at the Institute and their sophisticated testing 
equipment.

Dr. Robert H uggett. head o f the chem ical 
oceanoarupln department at VIMS, says TBT i> one of

"We believe tha: the protection of human he-hi: .m2 ■ 
high ecor.im ic value of recreational and ^. mmcrc:.. 
fishing warrant the postponement o f this p .. .mi until rh. 
risks can be fullv assessed.”

t. ~ W ,L « > r  '■*

. r *

Virg in ia P rotests Naval P lan

In an environmental assessment released in June I‘>35. 
the Navy said that TBT is 7 to 20 times more toxic titan 
the copper-based paint now is use. After consultation 

h VIMS, the Virginia Council on the Environment 
.,apondcd to the Naval proposal in \ugust, requesting 
more research.

Keith Buttleman. administrator o f the Council, said.

Sur f  hroak lng  ovor tho Vlf. lS F e r r y  P i e r  
dur ing tho Novomhor 4th s t o rm  wa shed  
aw a y  so vo r a l  s c i e n t i f i c  o xpo r lm on t s .



In August a Virginia Congressional delegation wrote a 
letter protesting die Naval plan to use TBT. In September 
Sen. Paul Trible set up a meeting with Navy Secretary 
John Lehman, attended also by Sen. John Warner, and 
Reps. Herbert Bateman, William Whitehurst, and Norman 
Sisisky. They asked the Navy to stop its pi’'** to use paint 
con tain ing  TBT until VIM S’ intensive study o f 
environmental effects could be completed. Dr. Perkins 
and Dr. Huggett of VIMS attended the meeting.

Citing VIMS' concerns, in October the U.S. House of 
R epresen tatives A ppropria tions C om m ittee has 
encou raged  the Navy to postpone flee tw ide  
implementation until impacts on estuanne marine lire and 
on human health are determined.

R isks  to Environm ent and Human Health

One v- ’ IMS e 
e.::*ah. .... J  v.-.

r v

r» • i • *•.•  ̂ • a. Cf iVtWi) l> • j***.. » j . .»o n e ».%
facilities and the Newport News Shipbuilding and 
Dry Dock Company are within a tidal cycle of major 
oyster seed beds in the James River and crab spawning 
areas in the mcutn of the Chesapeake Bay. The Navy 
report does not list the effect of TBT on shellfish species 
near Norfolk harbor.

The V irginia Departm ent o f Health says TBT 
accumulates in aquatic organisms. In oysters. TBT can 
be magnified 1000 to toOOO times, and in mussels. 2"C0 
times over water concentrations. Experimental tests on 
rats indicate TBT causes skin sores and severe eye

unconsciousness. Because of the risk to workers, the 
Newport News Shipbuilding and Dry Dock Company 
says it will not use TBT in the future until its effects on 
workers and the environment are known.

no better alternative exists to the co-polymer mixture of tin 
and copper.

Naval Read iness

By increasing fuel efficiency with cleaner hulls, the 
Naval fleet can travel farther and faster. By reducing time 
in drydock, the Navy can respond more q u i c k l y  in ar. 
emergency. Initial Naval tests say that ships may oe abie 
to stay out of drydock for five years. In addition to using 
TBT to kill barnacles and algal slime that retard ship speed 
and increase fuel consumption, the Navy says it needs to 
use TBT on aluminum hulls to avoid corrosion caused by 
copper-based paints.

The Navy started using TBT in the late 1 
discontinued use in the mid-1970s and resume: ,.-e .*
in 1977 So far 19 Naval vessels have been painted • 
r;3T. On a continuing test ba%:s. rite Navy ..•••. to p.
:w '  to five more ships with TBT in the next year.
Navy proposes tiiat all 550 vessels would be •\..:” ea ■ :.t 
TBT marine paint by the 19°Cs.

Recreational and Com m ercial U s: ; ” 7 '

For -bout 10 years TBT has been used <. p.m.. 
commercial boats in the United States, ii s.* :.
France and Great Br.tain its use i- re>:.~er. i 
pleasure craft. France has banned a>e -
with mare than 3 percent o r g a r . e e boats ie. • 
meters about SO feet). Great Bn:_:n forb.a- 7 B . 
small, shallowdraft vessels, and Japan bans 
ho user \ d  textile j and p..in:s.

T B T  is a o»oc:de4 which . aicans »uuer uu 

Besides-marine paints, uie omer uses ot M l '  • 

textiles to kill fungus. iir cooling witter f<v kill cHme* 

p la s tic s  and loam to.control mildew in.\ ,v.. 
preservative* iuad.daunfcetants.

History of Anti-foulants

Three thousand years eg.* Phoenicians used copper jr.

i ; . .  j ;.... a d 5 -• .ry afiwr.U 41’, I me:. r ;
enhanced the activity if c ppcr •.r,:s. environmental 
c r.cerns banned their use.

Fifteen years ago organotins were added to r.a rr.e  
paint, because they were thought to be less taxic man 
mercury and arsenic and mure effective than cot—er. 7":, 
paint is efficient at protecting against fouling because rite 
poison is released slowly over time. In some of the newer 
co-polym cr paints, hulls do r.ot have to scrubbed or 
repainted for years. Furthermore, a layer of paint sloughs 
off when the vessel is underwav. In fact, the S a w  says

Standards and Testing

The Navy sets allowable levels a: 50 pur 
— North Carolina has -ei star.drrds : r 

» ’ n d v "mt in freshwater.
.*• v /er sampie :• m .i

* *•* h *: rnann^N,
(.end  a potentially iungerous level Jf -•  
nr 19C ppt as TBT. similar p re ltim r.r 
Elizabeth River near the N ero lk  
concentrations exceeding the N r  y . p r  p
Ot I O I .

Cver rite next year '. IMS 'Ciem 
intensive study of the impacts *: T3 
rc curces. o  that the assessment to w,.
advis»:Ic for the Navy to paint flee:
based on accurate scientific evidence.

. J . - ' ,

O'*: •



Government studying 
TBT-paint hazards

The U S  Environmental Protec­
tion Aqencv has begun . 1  review o: 
>ome tributvlfip (TBT! pesticide 
c o m p o u n d s  after  0 'term uung thev 
n r ,  endanger v j w l - .  clam> 
ir. ' ler*  a n a  fish. There i> no evi- 
ii-n. t* tb.T r i U .  harm human* v\li<» 

ea t  m a ro o n  >pf«!n:i'i , . ! ’ f re*.- 
,i*.** .uni EPA r  • o ; b a n n e r  

the.r toe
T",T< t> (V-.? '.'O'-i! u -ed  rcr d't 

. - ■ -» *' '.  • ■ ” . 1 : ■ ■ ■;. t . re -' ; n . ■ 
r. .. app! : if an.
Oi>..i a.i'i* to inhib.l • growth < 
: - , t r rac 'es, rube\cct::i* and other 
• r .v  ne • ire ccnsiuervb n.srnnul to 

**>eis Smali «|ua*v.t:e* ot TBT 
oam ts  aiso are ii-e.j • 1 . i;;:j»ter po t-  
i ' d  b u c \ s  

i " e  EPA > re*. ••••.•- , fon’pre:i 
' a  laocrarorv vti.ri: •« *. ;,\i.-._ tha* 
TBT at o v n u t r  I.--. • ’’•gh'v ro \u
an d  potentiailx '• !• *o '.irsne
nnci freshwater >r_... -m. Da;.
t .e a i j r in g  i t»r sn ....... cam*.
iiu: • oastal  water* . ■ u  • . at 

. -nt. eotratior.*  
tv e *  .ibt.r.tlr#:*, i v —...*

. •; • tho FPA e>... ».*gafiotl r  
>. » V( <
“ ^ncb jSir.gu ^saiUtt‘-t>*.>'! dn-i- 
‘ * . . .... pauii* . u o n i o n f  B 1

r. ::;<au^h, c o p p e r a a m ' i  pamt. 
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TBT bottom paints face EPA action
L a w m a k e rs  in  th e  U .S . H o u s e  o f  R e p ­

r e se n ta tiv e s  h av e  a g re e d  t o  c o n s id e r  im ­
p o s in g  r e s tr ic t io n s  o n  th e  u se  o f  p o p u la r  
t in -b a s e d  b o t to m  p a in ts  th a t  c o n ta in  
t r ib u ty l t in s ,  o r  T D T . S u c h  a n ti- fo u lin g  
c o a t in g s  a r c  be liev ed  to  p o s e  s e r io u s  e n ­
v i r o n m e n ta l  t h r e a t s ,  p a r t i c u l a r ly  to  
sh e llf ish .

In  a  h e a r in g  S e p t .  30 H o u s e  m e m b e rs  
a g re e d  to  a sk  th e  E n v iro n m e n ta l  P ro te c ­
t io n  A g e n c y  ( E P A )  to  d e c id e  i f  T B T  
p a in ts  sh o u ld  b e  re s tr ic te d  o r  b a n n e d  
f ro m  u se  w h ile  f u r th e r  s c ie n tif ic  s tu d ie s  
i r e  p e r fo rm e d .

T w o  sc ie n tis ts  f ro m  th e  V irg in ia  I n ­
s t i tu te  o f  M a rin e  S c ien ce  (V IM S ) a n d  
J o h n s  H o p k in s  U n iv e rs ity  to ld  a  H o u s e  
M e rc h a n t  M a rin e  a n d  F ish e r ie s  s u b c o m ­
m it te e  t h a t  e a rly  sc ie n tif ic  a n a ly s is  sh o w e d  
t h a t  h ig h ly  to x ic  T B T  re s id u e s  f ro m  th e  
b o a t  p a in ts  a rc  in c re a s in g ly  b e in g  f o u n d  in 
th e  se d im e n t a n d  w a te r  c o lu m n  o f  p r o d u c ­
t iv e  e s tu a r :  .-s lik e  C h e s a p e a k e  B ay . T h e se  
sc ie n tis ts ,  w h o se  te s tim o n y  w as  d is p u te d  
b y  re p re se n ta tiv e s  o f  tw o  m a r in e  p a in t  
c o m p a n ie s ,  r e c o m m e n d e d  im m e d ia te  r e ­
s tr ic t io n s  o n  th e  u se  o f  T B T  p a in ts .

S in c e  th e  1970s, T B T  p a in ts  h a v e  
b e c o m e  v e ry  p o p u la r ,  w ith  e s t im a te s  
s h o w in g  th a t  u p w a rd s  o f  TO^a o f  a il 
r e c r e a t io n a l  vessels a n d  m o r e  th a n  3 0 r « o f  
a l l  c o m m e rc ia l  v esse ls n o w  u se  th e  p r o d ­
u c t .

In  th e  p a s t  six  y e a r s ,  h o w e v e r , s c ie n tif ic  
s tu d ie s  h a v e  sh o w n  th a t  t h e  T B T  p a in ts  
a r e  le a c h in g  in to  th e  e n v i r o n m e n t ,  p a r ­

t ic u la r ly  in  a r e a s  o*' h e a v y  b o a t  t r a f f ic .  In  
E u ro p e ,  w h e re  th e  p e s tic id e  is u se d  to  
w a rd  o f f  a q u a t ic  g ro w th  o n  b o a t  h u lls , it 
h a s  b e e n  fo u n d  t o  im p e d e  th e  g ro w th  o f  
sh e llf ish , p a r t ic u la r ly  o y s te rs .

In  th is  c o u n t r y ,  E P A  o p e n e d  a  m a ss iv e  
n a t io n a l  s tu d y  in to  T B T 's  e f fe c ts  ju s t  las t 
J a n u a r y  (see  N F  M a rc h  ’36 . p . 10). T h e  
in v e s tig a tio n  is e x p e c te d  to  c o n t in u e  
th r o u g h  th e  e n d  o f  th e  d e c a d e .

B ut T h o m a s  J .  G ib b o n s ,  d i r e c to r  o f  
m a r in e  m a rk e t in g  fo r  I n te r n a t io n a l  P a in t  
C o . in  U n io n ,  N . J . ,  s a id  s ig n if ic a n t  q u e s ­
tio n s  a b o u t  th e  a l le g e d ly  h a r m fu l  e f fe c ts  
o f  T B T  u se  m u s t  b e  a n s w e re d  b e f o re  a n y  
re s t r ic t io n s  a r e  im p o se d .

H e  n o te d  th a t  tw o  fo rm s  o f  T B T  p a in ts  
a re  c u r re n tly  b e in g  u se d :  o n e  is a  “ frce -  
a s s o c ia t io n ”  m ix , w h ich  h a s  a  h ig h e r  r a te  
o f  r e le a s e  in to  t h e  w a te r ,  a n d  th e  se c o n d  is 
a  c o p o ly m e r , w h ic h  le a c h e s  v e ry  l i t t le  in to  
th e  e n v i r o n m e n t .

" A  b a n  o n  a il  T B T -b a s e d  p a in ts  in  U .S . 
w a te rs  w o u ld  c r e a te  e c o n o m ic  h a v o c  a s  
well a s  g re a t  e n fo rc e m e n t  p r o b le m s ,”  sa id  
G ib b o n s ,  “ s in c e  s o m e  7 0 ? »  o f  a ll  
o c e a n g o in g  v e sse ls  a rc  c o a te d  w ith  T B T  
c o p o ly m e r  a n t i - fo u l in g  p a i n t s . "

J o h n  A . M o o r e ,  a s s is ta n t  a d m in i s t r a to r  
fo r  p e s tic id e s  a n d  to x ic  su b s ta n c e s  a t  
E P A , s a id  th e  a g e n c y  m ig h t t a k e  in te r im  
s te p s  —  su c h  a s  im p o s in g  lim ite d  r e s tr ic ­
t io n s  o n  T B T  u se  —  b e f o re  i t s  le n g th y  
fe d e ra l  s tu d ie s  a r e  c o m p le te d .

—  C hristopher Sim pson



Toxic 
cfiemicai 
detected 
in farm 
salmon

A spokesman for B.C.'s minis­
try  of the environm ent con- 

1 firmed Nov. 7 that there are no 
| controls in this province on the 

use of a toxic anti-fouling agent 
1 that has been detected in farmed 
I salmon.

The substance is called tribu- 
1 tyltin. or TBT, and is one of the 
j most toxic substances known to 
; man. Popular as an anti-fouling 
I paint for boat bottoms, it has 
I been banned in a number of 

European countries because of 
the damage it inflicts on the 
environment.

Now TBT has been detected in 
pen-reared salmon sold in U.S. 
seafood markets. According to 
F r i d a y ,  the publication of tho 
Pacific Coast Federation of Fish­
ermen's Associations, aquacul­
ture products from Puget Sound 
and Norway purchased in public 
m arkets contained concentra- 

j tions of .28 to .9 micrograms per 
i gram of TBT.
I TBT. sometimes used to -cat 

netting used in salmon pens, can 
be toxic in levels as low as five 
parts per trillion. Two scientists 
working for the National Marine 
Fisheries Service found the sub­
stance in b a b y  coho sold in pub­
lic markets.

"We have no controls on the 
use of anti-fouling agents," B.C. 
environm ent m inistry spokes­
m an Michael Coon 'told T h e  

F i s h e r m a n  Nov. 7. "We’re in 
the process of collecting sam­
ples. We're trying to assess the 
problem. I t ’s something we don’t 
know very much about."

Evidently the pan-sized fish 
are not exposed to the TBT for 
long enough to die from its 
effects. The chemical concen­
trates over time in certain parts 
of the body.

Coon said the toxic effects of 
anti-fouling agents are a con­
cern. "It's  in everyone’s interest 
to make sure fish aren't contami­
nated."

UFAWU secrctarv-treasurer 
Bill^Procopation said the threat 
of TBTs is another example of 
the chaos surrounding the B.C. 
fish-farmin'’ issue. "Well need 
more than a 20-day review to 
establish regulation’s to prevent 
this kind of damage." he said.

The two American researchers 
also studied the effect of low 
concentrations of TBT on juve­
nile salm on, concluding th a t 
exposure m jom n lwwy m ay'fn- 
crease susceptibility to disease.



•  UFAVVU secretary-treasurer Bill Procopation, (left) and Gibsons trollrr Gary Russell (right) \.ere among 
fisherman who appeared at hearings of the B.C. Rnflsh Aquaculture Inquiry chaired by David Gillespie, 
a Kamloops lawyer.

Province, DFO to probe TBT 
contamination from fish farms

Both the federal and provin­
cial governments have under­
taken studies of the impact of 
tribu ty ltin  anti-fouling paints 
on farmed salmon in the wake of 
a UFAVVU call for a ban on the 
use of the chemical.

In a supplementary brief to the 
B.C. Finfish Inquiry, UFAVVU re­
searcher Geoff Meggs reported 
th a t tribu ty ltin . or TBT, was in 
widespread use in the salmon 
farming industry under the brand 
name Flexguard.

TBT is extremely toxic, espe­
cially to marine organisms like 
molluscs. I t has been detected in 
farmed fish on sale in the United 
States.

In a telegram to Fisheries Min­
ister Tbm Siddon. the union colled

for an immediate investigation 
to ensure no TBT-contaminated 
salmon is for sale in Canada.

The union also called for a 
freeze on the shipm ent of any 
salmon from farms using TBT- 
treatod pens and permanent in­
spection and labelling regu­
lations to ensure that farmed fish 
is marked as such a t  the retail 
level.

In an interview Dec. 9, provin­
cial fisheries branch director 
Gordon H a ls e y  said "wove ad­
v is e d  a n d  a s k e d  individuol farm 
s i t e s  w h e r e  w e  think there is an 
im p a c t  o n  s h e l lf i s h  to stop using" 
TBT.

Meanwhile, tho province has 
a t last committed funds complete 
a study on TBT that was begun

during the summer. Halsey said 
the province has "general con­
cerns about TBT" although “no 
one has said for certain TBT is a 
problem."

TB T is banned in Franco for 
use on m ost vessels and under 
stric t controls in several other 
countries.

Rudy Chang, of the federal fish­
eries inspection branch, said Dec. 
9 his departm ent is developing 
studies to allow regular inspec­
tion of farmed fish for TBT.

He said there are no plans to 
require the labelling of farmed 
fish. Siodon told tne UFAVVU 
earlier this venr the departm ent 
does not believe such regulations 
are necessary.
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Anti-foulina paint
A SHOCK report by British Ministry of Agriculture, 
Fisheries and Food scientists that certain anti-foullng 
paints can be deadly to many types of fish and shellfish 
is causing growing concern to shellfish growers and 
inshore fishermen in England.

Ministry scientists have established a fatal link between 
anti*fouling paints containing toxic TBT (tributyl tin) com­
pounds and the death or deformity of thousands of estuarine 
fish or shellfish.

South Devon fishing communities are worried that this 
new source of pollution is causing poor growth of oysters in 
the River Dart and at Salcombe — areas now used for 
mooring yachts.

The claim is now being 
made that the livelihoods of 
local fishermen are being 
threatened.

One shellfish farmer at 
Salcombe estimates (hat he 
has lost stock worth more 
than £25,000 and Captain 
Philip Gibbon of OfTshore 
Farms. Totnes. has been 
moving thousands of 
threatened oysters to unpol­
luted rivers.

Local men also claim that 
the disappearance of wink­
les, cockles, mussels and 
shrimps from certain Devon 
estuaries may have been 
caused by the chemicals 
from anti-fouling paints.

Ministry experts have 
been quick to point out that, 
while small concentrations 
can prove fatal to marine 
life, it is harmless to humans 
when it is so diluted. But 
they have no doubt that it is 
toxic to fish and shellfish. 
Dr. Mike Waldock of the 
MAFF Fisheries Labora­
tory. Bumham-on-Crouch, 
confirmed that even 0.1 mil­
ligrams of TBT in one litre 
of water can be deadly to 
many kinds of marine life.

Oyster samples taken from 
the Dart showed a high level 
of TBT and this might 
explain (he poor growth 
rates experienced in recent 
years. Pacific oysters are 
particularly sensitive to this 
chemical which causes shell 
thickening and slows down 
growth, and the local oyster 
industry — once expanding 
— seems to be affected by

scare in
England

this toxic paint.
The Shellfish Association 

of Great Britain was hard at 
work lest month lobbying 
government departments and 
certain MPs to ban the use 
of paints containing TBT. 
Protest letters have been sent 
to Westminster from river 
users, conservationists and 
anglers.

Devon Euro-MP Lord

O'Hagan is being asked to 
back the case for banning 
TBT and to investigate the 
case made by the French 
who banned its use in 1982.

British government
departments concerned with 
fishing, pollution and the 
environment arc holding 
joint talks about whether 
changes in (he legislation are 
necessary



WATCH 1
ON TIN

T H E  fisheries departm ents 
in Britain recognise tha t j 
there is evidence to  show 
tha t tribu tyl tin  in anti- 
fouling pain ts can inhibit the 
cultivation o f  shellfish.

Asked in the H ouse o f  
C om m ons w hat steps will be 
taken to  ban tribu tyl tin 
com pound  in anti-fouling 
paints, the m inister respons­
ible fo r fisheries, Jo h n  M ac­
G regor. said tha t the M inis­
try o f  A griculture. Fisheries 
and Food was considering 
with o th er governm ent 
departm ents w hat action 
m ight be app ropria te .
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With Dr. Eric Edwards, Director, Shellfish Association of Qreat Britain
FROM January 13, boalowncrs in Britain are 
not able to buy certain types of antifouling 
paints which contain high levels of organo-tin 
compounds, including tributyl tin (TBT).

S c ie n tis ts  n o w  a g re e  th a t  T U T  — the  uctive  in g re ­
d ie n t  o f  m a n y  y a c h t p a in ts  -  is o n e  o f  th e  m o s t tox ic  
su b s ta n c e s  d e lib e ra te ly  discharged by  m a n  in to  the  
m a r in e  e n v iro n m e n t.

T he British governm ent 
through its D epartm ent o f 
the Environm ent, aw are o f 
these dangers, has in tro ­
duced som e curbs on the use 
o f  T B T  under the C ontro l o f 
Pollution (A nti-fouling 
Paints) R egulations 1985.

It is now a  crim inal 
offence to  use the worst 
o ffenders am ong  the 
organo-tin  pain ts including 
those copolym er pain ts con ­
taining m ore than  7.6 per 
cent tin.

''F re e  associa tion" paints 
•n which the tin  is not 
bound to  resin have also 
been w ithdraw n.

levels 4>l i UT in an  estuary 
can cause shell thickening 
and  m alform ation in Pacific 
oystcis to  such an extent 
tha t they become unsuitable 
for sale

Bui ilicrc is growing 
evidence that T B T  pollution 
has wider effects. Research­
ers at the University College 
o f  N orth  W ales have found 
tha t the grow th o f  phyto- 
p lankton  is severely retarded 
and barnacle larvae can only 
survive a very shorl tim e in 
m inulc traces o f  TBT. (I 
inicrogram  o f  T B T  per litre 

|  o f  seawater).

r "  U ntil recently the case 
against TB T pain ts centred 
on  llicir stun ting  effect on 
the grow th o f  Pacific oysters 
iCrassostrca gig.)s), which 
today form  the basis o f  com ­
mercial oyster fisheries in 
Britain.

Scientists from  the 
Fisheries L aboratory , tun  by 
the M inistry o f  Agriculture, 
Fisheries and  Food at 
B urnham -on-C rouch, Essex, 
carried out field and labo ra­
tory  trials from  1982 to
1984.

T heir work lias shown 
conclusively that even low

E n o u g h
Some m arine larvae were 

affected a t one ten th  o f  this 
concentration  and  a  level o f  
0 5 m icrogram s o f  TB T per 
litre —  a  concentration 
found in estuaries with 
plenty o f  pleasure craft — 
was enough to  reduce the 
population  o f  the com m on 
mussel and  to kill shrimps.

Environm ent M inister 
William W aldcgravc,
explaining the problem  to  
yachtsm en, said: "Less than 
one teaspoonful o f  TBT in a 
million gallons of water is

_________________ i_■«- - ■ - ■ __
C o n cre te  cag es  fo r  rearing  o rm ers o ff G uernsoy.

sufficient to  stop  the grow th 
o f  phy top lankton  —  the 
m arine equivalent o f  grass."

The Shellfish Association 
cam paigned hard  to  press 
for con tro ls on  the use o f 
T B T  in anti-fouling paints. 
T he French, greater connois­
seurs o f  shellfish Ilian the 
British, banned the use o f 
T B T  on  boats that are  less 
than  25 m etres long in 1982. 
Biologists there bad found 
tha t oyster shells were 
deform ed, reproduction  rules 
were icduccd, and larvae 
stood less chance o f  surviv­
ing close to  m arinas and 
boat m oorings.

Despite F rance 's three- 
year-old ban , Britain has 
decided to m ove slowly. But 
the in troduction  o f  contro ls 
under (he new unti-fouling 
rules is a start. Mi W aldc- 
gravc has prom ised putliu- 
incut tha t these levels "will 
be reviewed in lime for the 
1987 yacht painting season" 
and  a  G overnm ent seawater 
m onitoring  program m e is 
underway.

W hat has disappointed me 
is the general lack o f  interest 
in protecting the m arine 
environm ent shown by the 
yachting fraternity. Their 
m ain concern was to  ensure 
tha t their fuvouritc b rand  o f 
paint would be on sale in 
their chandlery. W hy should 
they bother if  their boats kill 
the phytoplunklon o r reduce 
(he life expectancy in mussel 
larvae?

S e a  d u m p

As I wrote last m onth, the 
sea is too  often used as u 
dum ping  ground for toxic 
wastes. At least the UK has 
m ade som e a ttem pt to  begin 
controlling lethal organo-tins 
now proven to  affect the 
m arine environm ent.

In tropical and warm  
clinics gastropods such as 
conchs o r ubaloncs a te  a 
favourite seafood. The 
northern  European cousin o f  
the C alifornian abalonc and

the  Japanese aw abi is the 
o rm cr (Haliolis lubercula(a) 
found a ro un d  the C hannel 
Islands and  parts  o f  the 
north  B rittany coast. In 
G uernsey and  Jersey the 
o rm cr is a favourite  seafood 
but unfortunately , since the 
late sixties, this large grey 
sca-snail has been m ysteri­
ously disappearing  from  
their beaches.

O verfishing is blam ed. 
The shore-gathercrs accuse 
the divers o f  robbing island­
ers o f  their b irthright by 
scooping up  large hauls o f  
the shellfish which arc  sold 
for high prices in France. In 
(urn , the divers claim ed tha t 
unrestricted shore-gathering 
had hit the shore population  
but there were plenty left in 
deep w ater.

In 1981 G uernsey 's parlia ­
m ent decided to  put a 
Ihrcc-ycar ban on orm cring 
and the island 's Sea 
Fisheries C om m ittee brought 
over a  Japanese expert, Ikuo 
llayaslii, to  study  the b io l­
ogy and life cycle o f  this e lu ­
sive gastiopod.

Diving fo r o rm ers is now 
banned and  G uernsey only 
allows them  to  be caught on 
24 d c . in the year. But,
despite ucsc contro ls, llalio- 
lis continues to  gel scarcer 
and  som e experts believe 
that a tem perature d ro p  in 
the English C hannel over the 
past 20 years is causing orrn- 
crs to  re treat sou th  to  
warm er ureas.

C hannel Islanders m ust 
have their orm ers and  fo rtu ­
nately Dr. John  M ercer, o f  
G alw ay University’s Shell­
fish Research L aboratory  at 
C arn a, Ireland, is now rear­
ing them  in a pilot scafe h a t­
chery. He has supplied over 
ten thousand  juveniles for 
the C hannel Islands' farm ing 
trials.

N u r s e r i e s

O n G uernsey, Sea 
Fisheries O fficer John  Linlell 
has set up o rm cr nurseries at 
five sites and one o f  his ro u ­
tine jo b s  is to  ensure these 
vegetarians have plenty o f  
tender seaweeds to  graze 
upon.

As far as I know , the 
G uernsey o rm cr trial has 
been successful and  the su r­
vival rate, to  edible size, is 
between 80 and  90 per cent. 
T he aim  now is to encourage 
a  private investor lo  start 
farm ing orm ers com m er­
cially No doubt some o f  the 
farm ed anim als will be used 
lo restock the island's n a tu ­
ral population but others 
will be exported to France 
where they fetch prices o f  
£12-14 a  dozen.

’’ bis is ano ther exam ple o f 
how m arine farm ing • 
under controlled env iron­
m ental conditions can 
help boost natu ra l slocks. 
Well done (o the C arna 
Shellfish L aboratory  and  the 
G uernsey Sea Fisheries 
C om m ittee for this initiative!

/* / • //'



- 9 -
*

G
TRIBUTYL TIN ANTI-FOULING AND OYSTERS 

or

"There's tin on them thar hulls" 
k k k k k k k k k k k k k k

i Recent work in Europe and the United States has indicated that recently 

developed tin based anti-fouling paints may have deleterious effects on 

oyster larvae development and shell growth. These new paints use 

bis-tributyltin oxide (flourida, sulphide) as the active ingredient. These 

substances are highly toxic, with a half-life in seawater of 2-3 weeks.

Alzieu et al (1982), stated that "anomalies of calcification, show an 

obvious correlation between the extent of malformation and the vicinity of 

boat concentrations". Experimental work by Waldock and Train (1983) showed 

C. qiqas spat grew less well and exhibited pronounced thickening of the upper 

.valve compared to controls. As well, at low concentration levels, (0.15 

ug/1) bioaccumulation factors of 10000 times were recorded.

Earlier work by Waldock showed that, generally, concentrations of TBT in 

the water column were related to the intensity of use by boat traffic levels 

of organotin which resulted in growth irregularities (0.15 ug/1) were found 

to occur commonly while levels as high as 2.25 ug/1 were recorded. Waldock 

suggests that levels of TBT which would have no effect on C. qiqas would be 

, below 0.08 ug/1.

Currently TBT anti-fouling paints are banned on ve sels <25m in France 

and are also restricted in California.

In recent years, spatfall in Pendrell Sound has become less reliable 

than in the past and post-settlement mortalities appear to be increasing. 

While no accurate records are kept, Pendrell Sound is a popular stopover 

point for recreational boaters. During peak periods, 50-60 boats anchor at 

the head alone.

In light of the problems occurring in Europe and Pendrell Sound, Marine 

Resources carried out a small survey of anti-fouling paint use on boats 

anchored at the head of Pendrell. The following results were obtained:

Type of Bottom Paint:

Copper based 30

Tin based 7

Antimony based 2

Unknown 11

None used 2
37

Ratio of use
by percent (n»39): 77 (copper): 18 (tin): 5 (antimony).

Mean length of stay for boats with tin based anti-fouling: 1.5 days. 

Water line (wetted length) for boats with tin paint: x 30 feet.

J . .. .... ----- pr



It seems unlikely that the relatively low percentage of vessels 

utilizing tin based paint are alone sufficient to have major deleterious 

effect on spatfall success in Pendrell Sound. Whether tin based paints are 

one of a number of interactive factors affecting spatfall is a question 

outside the scope of current financial and staff availability.

Robert K. Cox 

Shellfish Unit 

Marine Resources Section



Oysters in 
danger 
from paint

RECENT research at the 
, MAFF Fisheries Laboratory 
| in Burnham-on-Crouch,
. England, has shown that tri- 
: botyl tin (TBT) compounds 

unused in anti-fouling paints 
can cause excessive shell 
thickening in Pacific oysters.

Native oysters ( O . e d u l i s )  

d o  not appear to be affected 
in this way but toxicity tests 
indicate that the lanral stages 
of oysters and Crustacea can 
be killed with low concentra­
tions of TBT.

Reporting this in its latest 
newsletter, tbc Shellfish Asso­
ciation of Great Britain, says 
that the work has established 
that TBT lereii in some estu­
aries, used for mooring 
pleasure craft, are at a level 
wWeh can cause problems to 
certain ahrfiftth.
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Britain may move 
on killer paints

TOUGHER controls on certain antifouling paints con­
taining tribntyl tin (TBT) compounds, which can kill or 
retard the growth of estuarine fish and shellfish, are 
being considered in Britain.

Consultation is now tak- 
irtg place between govern­
ment departments, the Shell­
fish Association and envi­
ronmental groups. The plan 
is to include all antifouling 
paints in new pesticide regu­
lations, and to bring in tigh­
ter screening procedures.

M anufactu rers o f  an tifoul­

ing paints would have to 
have them tested to ensure 
limited toxicity to the envi­
ronment, putting them on 
the same footing as pesti­
cides used by farmers.

The shellfish industry has 
already suffered badly from 
this antifouling pollution 
with many growers facing

financial losses due to poor 
shell growth in oysters and 
mussels.

Research has also proved 
that toxic an'ifoulants can 
cause a wide range of envi­
ronmental problems, espe­
cially in shallow enclosed 
estuaries where even minute 
traces of TBT are known to 
kill the young larvae of most 
estuarine fish or shellfish. 
Tests have also shown that 
phytoplankton — the ’grass

of the sea' — is destroved by 
TBT.

Regulations, which came 
into force in January, make 
the retail sale of most yacht 
antifouling paints, which 
contain high levels of TBT. 
illegal. But because of the 
complexity of finding accept­
able antifouling replace­
ments, it seems likely that 
there will be a long lead-in 
time before the new regula­
tions come into operation.__

n j x  2 sG &  iy



Paint curb welcome
THE British Department 
of the Environment’s new 
regulations to limit the use 
of antifouling paints con­
taining tributyl tin (TBT) 
have been wcU received by 
the shellfish industry.

Tbe industry has suffered 
badly because dangerous 
levels of TBT in antifouling 
paints is accumulated by oys­
ters and can cause shell 
thickening to such an extent 
as to- make oystexm nsale- 
able. q H W W ^ y p y s te rs  

adversely 
a ff if liia ^ o ro e  estuaries.

P la n s  to  e x p a n d  th e  U K

production of Pacific oysters, 
and the struggle to maintain 
beds of native oysters, have 
been seriously affected by 
TBT contamination. At least 
one specialised oyster and 
clam nursary in a rec­
reational area has bad to 
dose and employment in tbe 
industry has suffered.

Tbe Shellfish Association 
of Great Britain has urged 
botb the Ministry of Agricul­
ture, Fisheries and Food and 
the Department of the Envi­
ronment to b r ' tbe use of 
TBT in antifouling paints 
sold in tbe UK. Tbe French 
government took action in 
1982 when it prohibited its 
use in boats less (ban 25 
metres in length and reports 
confirm that their shellfish 
industry has already benefit- 
ted from this control.

F F T



Wavy studies
paint risks
TW O- PA CK and ‘coal tar’ epoxy paints, which arc 
widely used aboard ships, have recently attracted some 
suspicion about their possible effects on users’ health. 
These effects may not be permanent, but they are very 
unpleasant and It is best to adhere strictly to the paint 

manufacturers' instructions.
• The latest issue of the Journal of the Royal Naval Medial Service discusses a 
study of work-related symp­
toms and lung function in a 
group of painters working in 
a British naval dockyard. 
They were exposed to 
organic solvents and epoxy- 
resin-containing paints used 
during refitting work.

The study was triggered 
by complaints of asthma in 
another dockyard, and it 
was suggested that the 
organic solvents and epoxy 
resins could be a health 
hazard.

There are several possibili­
ties involved. For example, 
the epoxy resins can cause 
dermatitis, and the curing 
agents, such as ethylene 
amines. aliphatic poly­
amines. f thalic anhydride 
and trimellitic acid anhyd­
ride, have been associated 
with occupational asthma. 
Also, chronic low exposure 
is thought to have produced 
harmful neuropsyhiatric 
effects.

These possibilities are 
made more ominous by 
reports that almost three 
quarters of the men involved 
at some time had to stop 
work and get into fresh air. 
It was not surprising that 
smokers did not come out of 
the tests too well and were 
found to suffer more from 
shortness of breath, phlegm 
and cough. But a large 
proportion of almost 100 
men involved said that they 
regularly sutTercd from irri­
tations, coughing and sto­
mach trouble while painting.

Figures show that 65 per 
cent sulTered from eye irrita­
tion. 70 per cent lighthead- 
edncss, 50 per cent throat 
irritation and 40 per cent 
nausia. Also 71 per cent 
complained of a taste of sol­
vents in their mouths, and 
many suffered from a com­
bination of these unpleasant 
effects.

The critical symptoms 
affecting the men who were 
forced to stop work were

lightheadedness and sore or 
runny eyes.

It was very likely that the 
levels of solvents were quite 
high in the confined quarters 
where the paint was being 
applied. Most paint makers 
do advise that there is 
proper ventilation and that 
breathing apparatus is used 
when necessary.

Many of the painters dis­
liked the full-face air-fed 
masks which were supplied, 
saying they were too heavy 
and bulky for comfort. 
When they used half-lace 
masks they suffered prob­
lems with irritants getting 
into their eyes.

The survey concluded that 
several approaches could be 
made to the problem. These 
included making the painters 
aware of the risks involved ’ 
in not using the face-masks. 
using paints with less volat­
ile solvents, and improving 
ventilation.

One leading paint maker 
said that it would be diffi­
cult to make paints with less 
solvents, and the only way 
to cut down on curing 
agents would Le to use heat 
to cure the paint. This 
would be unsatisfactory in a 
confined space.

Obviously there has not 
been strict enough control of 
painting practices in the par­
ticular dockyard concerned, 
and although things arc now 
being tightened up there it is 
clear that other painters will 
also suffer unless they are 
very careful.

Similar problems have 
been found in the past with 
welders in dockyards. They 
have suffered from metal 
fume fever, and a study by 
the Institute of Naval Medi­
cine showed that this was 
largely due to their reluc­
tance to wear suitable 
protective masks.

According to the officer 
who conducted the paint 
survey, it is likely that the 
effects are only temporary, 
but this is not guaranteed.



Boat paints are killing 
estuaries and fisheries

by Andrea Granahan

S
cientists are warning 

fishermen and pleasure 

boaters that the 

bottom paints they are using 

on their boats is highly toxic 

and is killing off life in 

marinas, and estuaries.

“This is not environmental 

red flag waving. This is 

serious. The compounds we 

are looking at are much 

worse than DD T and may be 

the environmental problem of 

the 1980s and 1990s," said 

Paul Siri, manager of the 

Bodega Marine Laboratory in 

California.

' The culprit is tin. Anti­

fouling boat paints have 

sv. itched from a copper base 

to tin in’-recent years. Now 

there is evidence that the tin 

based paints are responsible 

for the death of a major 

oyster fishery in Europe.

Britain and France have 

already severely curtailed the 

use of the paints.

A  report funded by the 

California Department of 

Water Resources and the 

Environmental Protection 

AGency has been issued by 

Scripps Institute of 

Oceanography. Dr.- E. 

Goldberg, a leading marine 

chemist, studied a number of 

American marinas and 

determined tin compounds, 

tributyltin and bibutyltin, are 

turning estuaries into “sterile 

deserts."

A  general alert has gone 

out to those who use the 

paints. Some marine suppliers 

have appealed to paint 

companies to come up with a 

substitute. The E P A  is 

reviewing Goldberg’s 

alarming, report. Marine 

sdentistsi are calling for a ban 

of the product.

f&i.
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Antifouiant
search
takes 
a new

ATTEMPTS to find an 
alternative to tbe toxic 
organotins used in anti­
fouling paints have taken a 
new turn, reports ROBIN 
BURTON. Scientists in 
the USA and Britain are 
beginning to concentrate 
on formulae which deter 
foulants from settling, 
rather than poisoning them 
and the surrounding water.

A British research team 
from the oil company Shell 
last year announced the 
development of silicone rub­
ber coating' impregnated 
with ordinary mineral oil. It 
is about 5 mm thick, and 
marine life is unable to get a 
grip on it and goes away.

It is open to question 
whether bacteria will develop 
to beat the repellant, but 
after six years of testing 
there has been no sign of the 
necessary genetic mutations.

The US Naval Research 
Laboratory has developed 
an experimental coating of 
powdered poly-
tctralluoroethylene, more 
widely known as Teflon, dis­
persed in fluorinated poly­
mers. It is meant to have the 
same efTect as a non-stick 
frying pan.

A sam ple coating was 
applied to the hull o f  a tug 
'even  ■ e a r ' ago. and reports 
•a> tha t \or> lew sea squirts 
••r barnacles have been able 
is* take a  grip.

This paint is said to have 
several advantages. Apart 
from being non-poisonous 
and long-lasting it can be

easily cleaned off underwater 
with a power brush.

Further research at the 
University of Delaware has 
s’udied the rate at which 
bacteria attach to various 
plastic, glass and metal sur­
faces, and how foulants 
protect themselves from each 
other. It has been found that 
sessile organisms, such as

sponge, which cannot move, 
protect themselves by pro­
ducing secondary metaboli- 
ties.

Several natural marine 
products have also been 
found to contain halogen 
elements, such as bromine, 
chlorine and iodine. These 
halogens are known as poi­
sons, but are proving effec­

tive as antifoulants at low 
concentrations which have a 
minimal affect on the marine 
environment.

Overall, scientists are hop­
ing that their efforts at 
'stealing' chemical systems 
from the natural world will 
result in better ways of con­
trolling fouling on ships' 
hulls.



ADDITIVE 
MAKES 
PAINT SAFER
T H E  S ta r  Brite Corpora­
tion claims to hare dere-  
Ioped an aailXPffW HMhe

satisfy tbe demands of 
skippers and environmen­
talists. Compound X 
increases the life of anti­
fouling paints without giv­
ing off tbe toxic materials 
which can be harmful to 
marine life and to humans.

Despite being a very 
costly operation, bottom 
painting is important to fish­
ing vessels as it provides a 
safeguard against fouling, 
which ultimately increases 
drag and fuel consumption, 
and reduces profits. But a 
constant problem with anti- 
foulants is that their toxic 
materials are not biodegrad­
able and continue to create a 
menace.

Dr. Ralph Grams of the 
Department of Pathology at 
the University of Florida has 
been working on these prob­
lems for several years. He 
selected a series of com­
pounds thought to be active 
underwater and added them 
to existing paint formulae. 
One of these compounds 
proved to be highly active, 
adding six or seven months 
to the lifespan of most anti- 
fculants in the tidal flow 
areas off Florida.

Further tests on the com­
pound showed that what 
toxicity it possessed self- 
destructed in 12 to 24 hours, 
and although it does not 
work indefinitely it has been 
proved to double the life of 
most antifouling painis.



Tin from paint is found in salmon flesh
/CONCERN is rising both in the US and 
w  in Britain over the environmental 
c fleets or tin-based antifouling paint. These 
paints cany an active component called tri- 
n-butyl tin (TBT) and are applied to 
marine vessels and structures to prevent 
incrustation by shellfish.

The paints disrupt marine ecosystems, 
and are particularly harmful to oysters. 
Other effects are less visible. Now, there are 
indications that ”1BT can enter the human 
food chain.

Scientists in the US have warned that 
salmon reared in sea-pens by fish fanners 
can be contaminant with poisonous 
organotin compounds.

Researchers from the US’s National 
Marine Fisheries Service in Alaska found 
that chinook salmon can absorb the 
compounds from antifouling paint on the 
pens where the fish are reared.

Pens at an Alaskan research station run 
by the service were coated in 1983 to 
prevent them becoming clogged with 
marine crustaceans. This improves circu­
lation of water and oxygen in the pen. 
TBT was thought lo be barely soluble in 
sea water, so the researchers saw no risk to 
the fish in the pen. Yet the researchers, 
Jeffrey Short and Frank Thrower, soon 
found young fish dying for no apparent 
reason. Further investigations confirmed 
that TBT dissolving in the water was 
responsible.

TBT residues in the muscular tissue of 
the fish reached concentrations of 0-9 
micrograms per gram of tissue.

In the US, it is standard practice for

salmon farmers to coat pens with paints 
containing TBT. So Short and Thrower 
bought fish sold on markets in Seattle and 
Portland to check for TBT contamination. 
They found concentrations of organic tin, 
including TBT, up to 0-2 micros rams per 
gram of salmon tissue. Only four of the IS 
salmon examined contained no TBT.

The researchers warn that cooking does 
not destroy or remove the compounds 
from tbe fish.

Meanwhile in Britain, the government 
has threatened to ban the use of tin-based 
antifoulants altogether. A partial ban is in 
efTect at the moment

William Waldegrave, Britain's environ­
ment minister, announced recently that 
restrictions on TBT use would come into 
immediate efTect in the Norfolk Broads. 
Here, the levels of waterborne TBT exceed 
"considerably" the government's target 
concentration of 20 nanograms per litre.

Quoting preliminary results from last 
years TBT monitoring programme, he

Eointed out that TBT levels exceed the 
mit in six of the nine estuaries studied. 

Tbe worst-affected area is the Norfolk 
Broads, which are congested with pleasure 
boats. The organotin compounds leach 
from paint used to coat the hulls of the 
vessels. This year's Broads monitoring 
programme will be expanded, he added.

Waldegrave delivered a sharp rebuke to 
Britain's Paintmakers' Association (PMA). 
"I have'warned them that unless there is a 
marked improvement in the ffibhlioring 
results in the first half of the year—which I 
am advised seems unlikdy—the • govern­

ment will have to consider further 
measures. . .  which might include a ban on 
the use of some or all organotin 
compounds in antifouling paints intended 
for small boats," Waldegrave said.

The minister has asked the PMA to 
restrict immediately the sale of TBT-based 
paints in the Broads area.

In the US, TBT is causing trouble along 
the Pacific coast. Legislators are moving in 
several states to investigate its use and envi­
ronmental impact. Some have already 
demanded a ban. Marine scientists in Cali­
fornia say it is wiping out marine life in 
marinas from California to Alaska.

Tests by scientists at the Scripps Institu­
tion of Oceanography in La Jolla found 
traces of the substance in 60 Californian 
marinas. Some of tbe harbours were devoid 
of plant and animal life. "It’s a potential 
DDT of the waterways," Edward Goldberg, 
a chemist at Scripps, said last week. a

Peril from dog faeces m London parks
A PARASITE that ' tair 

blind children if it infects 
them has been found in high 
levels in the soil of London 
parks.

Keith Snow and colleagues 
from the North East London 
Polytechnic examined S03 
simples of soil from London 
parks. They found that 332 
contained eggs of the round­
worm. Toxocara, the highest 
levels ever found by a survey in 
Britain.

The worm is a parasite of 
cats and dogs. It does not 
reproduce in humans but 
causes a condition known as 
visceral larva migrant. If swal­
lowed. the eggs hatch in the gut and migrate 
into the blood and lymph systems. They 
form cysts in a variety of organs, including 
the eye, the lungs, the liver and even the 
brain.

Children aged between eighteen months 
and three years are most at risk. They can 
be infected if they play in soil contaminated 
with animal faeces, or if they play with 
infected pets.

Snow and colleagues reported in the Veterinary' Record last week that all five 
parks surveyed in the East End carried high 
enough soil levels of living eggs in soils to 
pose a "significant risk of acquiring 
toxocariasis". They add that the eggs can 
survive for long periods in the soil.

Scoop! Scooters on patrol in Paris
Encouragingly, they found fewer eggs in 

fenced areas for children where it is forbid­
den to exercise dogs. Even here though, 
they noted an average of 4-6 eggs in each 
26-gram sample of earth, compared with 12 
in unfenced areas.

The findings increase pressure on the 
government to introduce “poop scoop" 
regulations. It is considering whether or not 
to introduce a model by-law for adoption 
by local authorities following a successful 
pilot scheme in four districts.

A simpler solution is for pet owners to 
treat their animals with worming pre­
parations that kill the organism. But few 
arc aware of the problem and even fewer 
owners bother. □

Cattle deaths warning
A GOVERNMENT report on the death 

of dozens of cattle that grazed near a 
Scottish waste incinerator has been 
attacked by : ime of Scotland’s leading 
epidemiologists. They call for a new 
investigation.

Most of tbe cattle-that died belonged to 
one fanner, John Taylor, who blamed the 
50 deaths in his herd-between 1978 and 
1980 on pollution from a waste incinerator 
at nearby Bonny bridge; which dosed amid 
public uproar in 1985. j 

- ‘ The government study, chaired by John 
Lenihan, a former professor of clinical 
physics at Glasgow University, concluded 

'in  February 1985: “In our view, from the 
evidence available it was ragwort poison­
ing." And be dismissed suggestions that the 
deaths might be linked with congenital 
abnormalitie* :.. babies boro locally.

Now.'  ^am from the Wolfson Institute 
of Occu Mtional Health in Dundee, led by 
Owen Li 'yd, casts doubt on these findings. 
Writing i t  this month's Chemistry in Britain, L)< vd and his colleagues also point 
out that tb ' deaths are continuing. One 
fanner lost 87 animals during 1986. And be 
quotes a vettinary report which exdudes 
the possibility that many of Taylor’s cattle 
died of ragwo t poisoning.

Lloyd also .Titidses a report by G. H. 
Eduljee of • .c ( Item's environmental unit, 
pubh'!:w«j ast April. Eduljee blamed the 
deaths on ragwort, a poisonous plant that 
he said the cattle had eaten. Eduljee daims 
to have found a ragwort leaf bcrning teeth 
marks, and cites this as evidence that they 
were chewed by cattle. Lloyd dismisses the 
claims. "To use the leaf of one plant in 
the context of massive morbidity and 
mortality is an extreme case of arguing 
from the very tenuous particular to the 
general." they say.

Nor does the ragwort theory explain why 
the cattle died only between 1977 and 
1980. If ragwort has always grown in the 
field, then why have herds not been 
poisoned in the past, asks Lloyd. Also, 
he points out that fields on neighbouring 
farms—away from the incinerator— 
support extensive patches of ragwort, yet 
tbe cattle grazing on them air healthy. □



ANTI-FOULING PAINTS FOR VESSEL BOTTOMS AND HULLS
CONTAINING TBT FLUORIDE S

Carboline Company 
A0600 Albrae Street 
Fremont, C A  94538

*

Carboline Super Tropical anti-fouling red 12A0-18 
Carboline Super Tropical anti-fouling black 12A0-1B 
Carboline Super Tropical anti-fouling 12A0-31

DeSoto, Inc
1700 S. Mt. Prospect Road 
Des Plaines, IL 60017

Sears.
Sears
Sears
Sears
Sears
Sears

Best anti 
Best anti 
Best anti 
Best anit. 
Best anti 
Best anti

•fouling
•fouling
•fouling
•fouling
•fouling
•fouling

bottom
bottom
•bottom
bottom
bottom
bottom

paint - gold bronze 
paint - red 
paint - copper bronze 
paint - white 
paint - green 
paint - blue

D a V o e  M a r i n e  .Coatings Co,
AO00 D u p o n t  Circle 
Louisville, K Y  A0207

Navicote anti-fouling vinyl anti-fouling white MD-3095
Navicote anti-fouling vinyl anti-fouling gray MD-3883
Navicote anti-.fouling vinyl anti-fouling black MD-3761

G i bson Paint Co.
1199 East 12th Street 
Oakland, C A  9A606

Gibson Paints Copper Bottom Paint

Hempel's-Maxine Paints, Inc.
Foot o £  Currie Avenue 
Wellington, NJ 07057

Hempel's antifouling oceanic 0733 
Hempel's antifouling oceanic 0733-5140 red 
Hempel's antifouling oceanic 0733-3084 blue 
Hempel's antifouling nautic 7680-1999 black 
Hempel's antifouling nautic 7685-1999 black 
Hempel's antifouling nautic 7695-6464 biown



International Paint Co. (California) Inc.
220 S. Linden Avenue
South San Francisco, CA 94030

International red hand wide spectrum antifouling red 
M ar k II 3210

Interantioanl wide spectrum antifouling gray Mark I 3201 
International red hand wide spectrum antifouling 
Tri-Lux Vinyl-Base paint antifouling paint 64 wide spectrum 

red (TBIF) Mark I 
Tri-Lux Vinyl-Base paint antifouling paint 65 wide spectrum 

dark green (TBIF) Mark I 
Tri-Lux Vinyl-Base paint antifouling paint 66 wide spectrum 

dark blue (TBTF) Ma rk  I 
Tri-Lux Vinyl-Base paint antifouling paint 67 wide spectrum 

black (TBTF) Ma rk  I 
Tri-Lux Vinyl Base paint antifouling paint 68 wiide spectrum 

white (TBTF) Ma r k I 
Interlux outboard/outdrive antifouling paint 263 white 
Interlux outboard/outdrive antifouling paint 267 black 
Tri-lux vinyl base paint antifouling paint 63 wide spectrum 

light green mar k I (TBTF)
Tri-lux vinyl base paint antifouling paint GI wide spectrum

light blue Mar k I (TBTF)
• . . • ' ♦

Koppers Company, Inc 
1201 Kippers Building 
Pittsburgh, P A  15219

Broiite.Z-spar colortox bottom paint antifouling B-43 green 
Broiite 2-spar colortox hard.vinyl type antifouling paint 

B-43 green
Broiite Z-spar colortox bottom paint antifouling B-42 blue 
Broiite 2-spar colortox hard vinyl type antifouling paint B-42 blue 
•.Broiite Z-spar colortox bottom paint B-41 red
Broiite 2-spar colortox hard vinyl type antifouling paint b-41 red 
Broiite z-spar colortox bottom paint antifouling B-40 white 
Broiite 2-spar colortox hard vinyl type antifouling paint B-40 white 
Broiite z-spar colortox bottom paint antifouling B-44 black 
Broiite 2-spar colortox hard vinyl type antifouling paint B-44 black 
Broiite Z-spar B-70 supertox red antifouling paint
Broiite Z-spar B-71 supertox blue antifouling paint
Broiite Z-spar supertox hard type antifouling paint 3-71 blue
Broiite Z-spar B-90 antifouling paint semi-hard type 
Broiite Z-spar the protector hard type antifouling paint B-90 red 
Broiite Z-spar B-60 racing bronze antifouling paint 
Broiite Z-spar B-60 racing bronze hard racing type antifouling paint 
Broiite Z-spar colortox bottom paint antifouling B-45 international orangt 
Broiite 2-soar colortox hard vinyl type antifouli.ig 

paint B-45 international orange 
Broiite Z-spar supertox hard type antifouling paint B-73 brown
Broiite Z-spar the protector 3-901 blue antifouling paint semi-hard type



Broiite Z-spar the protector hard type antifouling paint B-91 blue 
Broiite Z-spar supertox hard type antifouling paint B-74 black

i

Porter Coatings Division of Porter Paint Co 
400 South 13th Street 
Louisville, K Y  40201

#
Chlorinated rubber antifouling paint 1195 red 
Chlorinated rubber antifouling paint 11958K black

Pro-Line Paint Manufacturing Co 
2446 M a i n  Street 
San Diego, CA 92113

1077 Vinyl Antifouling paint 
1088 Ki-speed antifouling paint

Sears Roebuck and Co.
Attn. L.D. Hurse 
Sears. To we r Dept. 766 
Chicago, IL 60634

Sears Marine anti-fouling bott om  paint- gold bronze 
Sears Marine antifouling bottom paint red

- Sears- Marine, antifouling. bottom- paintr copper bronze
Sears Marine antifouling bottom paint white
Sears Marine, antifouling bottom paint green
Sears Marine antifouling bottom paint blue

. The Valspar. Corporation 
Attn. B.C. Heath,
Technical Manager 
1101 T hi rd  Street South 
Minneapolis,' M N  55415

Valspar Vinyl antifouling bottom paint 3548 bright red
Valspar vinyl antifouling bottom paint 3537 coho blue
Valspar vinyl antifouling bottom paint 3505 white

.-W o o l s e y  Karine Industries Inc.
183 Lorraine Street 
Brooklyn, N.Y. 11231

. Woolsey Lumalast antifouling finish 678 white 
Woolsey super vinelast 723 permanent red 
Woolsey lumilast antifouling finish 679 black 
Woolsey super vinelast 724 permanent blue



ANTI-FOULING PAINTS FOR VESSEL BOTTOMS AND HULLS ~ ^  -
CONTAINING TBT OXIDE

Carboline Company 
40600 Albrae Street
Fremont, C A  94538r •

Carboline Super Tropical anti-fouling red 1240-18 
Carboline Super Tropical anti-fouling black 1240-1

Devoe Marine Coatings Jo.
4000 Dupont Circle 
Louisville, KY 40207

Devoe Marine Super Tropical anti-fouling ship bottom paint MD-2771 
Triple "C" Cape Cod Copper Compound MD-8024 
Devoe Marine Tropical anti-fouling ship bottom paint MD-1754 
Devoe Marine Devran 216 permanent red anti-fouling paint MD-3873 
Devoe Marine Forumula 218 Devran permanent red anit-fouling paint 

MD-3888
Devoe Marine ABC anti-fouling coating formula 8 MD-4755
Devoe Marine, ABC Anti-fouling coating formula 2 red MD 4754
Devoe .Marine ABC. anti-^ouling coating formula 8 black MD-5027

; Devoe Marine Devchlor Tt. red anti-fouling paint MD-5188 
Devoe Marine Devran 222 Allseas permanent red anit-fouling paint 

MD-4312
Devoe Marine Devchlor anti-fouling paint red MD-4366 
Devoe Marine ABC Anti-fouling coating formula 2 red MD-4754 
Devoe Marine Devran 222 Allseas light blue Anti-fouling paint 

MD-5023
Devoe Marine ABC anti-fouling coating formula 2 black MD-4883
Devoe Marine ABC anti-fouling coating formula 2 light blue

MD-5100

Dupont De Nemours, E.I. Co. Inc.
Agricultural Products Department 
Attn: Billie Ly nn  Rach 
B a r le y Mil l Plaza 
Wilmington, DE 19898

Du Pont Chlorinated Rubber anti-fouling red 360-Y-782 
Du Pont Chlorinated Rubber anti-fouling red 360-78-2 
Du Pont Extended Life anti-fouling red 360-Y-785 
Du Pont Extended Life anti-fouling red 360-785



Glidden Coatings and Resins 
Div. of SCM Corporation 
Attn: James Woebkenberg
16651 Sprague Road 
Strongsvill, OH 44136

178-R-401 red vinyl-cote no-cop anti-fouling coating 
Vinyl-Cote no-cop anti-fouling coating 7082 red (178-R-401) 
178-B-404 Black Vinyl Cote no-cop anti-fouling coating 
Vinyl-cote no-cop anti-fouling coating 7081 black (178-B-404) 
178-R-401B Red vinyl-cote no-cop anti-fouling coating 
Vinyl-cote no-cop anti-fouling coating 7083 (DGL 3 191) 
178-W-401 White vinyl-cote no-cop anti-fouling coating 
Vinyl-cote no-cop anti-fouling coating 7080 white (178-W-401)

Hempel's Marine Faints, Inc.
Foot of Currie Ave 
Wellington, HJ 07057

Hempel's antifouling nautic 7690-5030 red 
Hempel's antifouling nautic 7690-5111 red 
Hempel's antifouling nautic 7680-1221 gray 
Hempel's antifouling nautic 7687-4222 green 
Hempel's antifouling nautic 7685-1000 white 
H e m p e l’s antifouling nautic .7680-1999 black 
Hempel's antifouling nautic 7685-1999 black 
Hempel's antifouling nautic 7695-5030 red 
Hempel's antifouling nautic 7695-5111 red 
Hempel's antifouling nautic 7695-1999 black 
Hempel's antifouling sleek 765U Brown 6464 
Hempel's antifouling nautic 7695-6464 brown 
Hempel's antifouling nautic 7697-5030 red 
hempel's antifouling nautic HI 7695-5030 red

International Paint Co. (California) Inc.
220 S Linden Avenue
South S an Francisco, C A  94080

Copper-lux antifouling paint 80 red 
Latenac high ouilo antifouling red extra 3022/3021 
Copper-lux antifouling paint 82 blue 
International tropex antifouling paint 1600 
Interlux antifouling 62T bottom paint red 
Interlux antifouling 62T bottom paint blue
Intersmccr.ii self polishing copolymer antifouling blue BFA042 
Intersmooth aiC self p c ! Tig copolymer antifouling green BFA043 
Intersmooth SPC self polishing copolymer antifouling pink BFA206 
Intersmooth SPC self polishing copolymer antifouling plum BFA 204

Interspeed special copolymer antifouling brown BHA 018 
Interspeed special copolymer antifouling red BEA017



Intersmooth spc self polishing copolymer antifouling pink BFA096 
Intersmooth spc self polishing copolymer antifouling plum BFA094 
Micron 22 organo-metallic polymer anti-fouling paint 450 blue
M icron 22 organo-metallic polymer anti-fouling paint 451 green
M i c ro n 22 organo-metallic polymer anti-fouling paint 452 red
M icro n 22 organo-metallic polymer anti-fouling paint 453 black
M i c ro n 22 organo-metallic polymer anti-fouling paint 454 white
Micron 33 an organo-metallic polymer anti-fouling paint for 

brush or roller application 460 blue 
Micr on  33 an organo-metallic polymer anti-fouling paint for 

brush or roller application 461 green 
Micron 33 an organo-metallic polymer anti-fouling paint for 

brush or roller application 462 red 
Micron 33 an organo-metallic polymer anti-fouling paint for 

brush or roller application 463 black 
M icro n 33 an organo-metallic polymer anti-fouling paint for 

brush or roller application 464 white

Pettit Paint Company, Inc.
36 Pine Street 
R o c k a w a y , N J  07866

Pettit marine paint anti-fouling 1970 starline bronze 
Pettit' marine paint unepoxy anti-fouling 1626 red inland formula
Pettit marine paint unepoxy anti-fouling 1326 green inland formula
Pettit marine paint, unepoxy a.iti-fouling 1226 blue inland formula
Pettit marine paint unepoxy inti-fouling 1920 bronze tropic formula
Pettit marine paint unepoxy anti-fouling 1926 bronze inland formula
Pettit marine paint unepoxy anti-fouling 1924 bronze pacific formula 
Pettit marine paint unepoxy anti-fouling 1324 green pacific formula
Pettit marine paint unepoxy anti-fouling 1320 green tropic formula
Pettit marine paint unepoxy anti-fouling 1224 blue pacific formula
Pettit marine paint unepoxy anti-fouling 1624 red pacific formula
Pettit marine paint unepoxy anti-fouling 1220 blue tropic formula
Pettit marine paint unepoxy anti-fouling 1620 red tropic formula
Pettit marine paint unepoxy anti-fouling 1126 white inland formula
Pettit marine paint anti-fouling 1130 alumacide white
Pettit marine paint anti-fouling 1805 alumacide black
Pettit marine paint anti-fouling 12G5 alumacide blue
Pettit marine paint anti-fouling 1649 alumacide red
Pettit marine paint unepoxy 1124 anti-fouling white pacific

Pro-Line Paint Manufacturing Company 
2646 Ma in  Street - 
San Diego, CA 92113

1077 vinyl anti-fouling paint
1025-03-E red seven seas copperbottom anti-fouling paint

U.S. Paint Division/Grow Group, Inc.
831 South 21st Street 
St. Louis, MO 63103



Awlgrip awlstar anti-fouling blue label 73134 red 
Awlgrip awlstar anti-fouling blue label 73132 black 
Awlgrip awlstar anti-fouling blue label 73133 It. blue

Woolsey Marine Industries, Inc.
183 Lorraine Street
Brooklyn, H Y  11231 

•

Woolsey neptune anti-fouling 710 royal red 
Woolsey self-spraying anti-fouling for outboard lower units 

321 white
Woolsey maxit ox  fiber-glass anti-fouling 775 blue 
Woolsey maxitox fiber-glass anti-fouling 774 green 
Woolsey maxi to x fiber-glass anti-fouling 773 red 
Woolsey blue streak vinelast 20u sr blue



AL L T BT RESINAT2

Woolsey Marine Industries Inc.
183 Lorraine Street 
Brooklyn, NY 11231

9

Woolsey antifouling hard racing finish T  758 blue
Woolsey antifouling hard racing finish T 754 white
Woolsey antifouling hard racing finish T 755 red
Woolsey antifouling hard racing finish T 759 green
Woolsey antifoulin hard racing finish T  756 black



ANTI-FOULING PAINTS FOR VESSEL BOTTOMS AND HULLS
CONTAINING TBT METHACRYLATE

Carboline Company
40600 Albrae Street
Fremont, C A  94538 ;

Carboline Super Tropical anti-fouling red 1240-31 
Carboline Super Tropical anti-fouling black 1240-30

Hempel's Marine Paints, Inc. 
Foot of Currie Ave 
Wellington, NJ 07057

Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel 
Hempel

s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling- 
s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling 
s antifouling

nautic 7690-5030 red 
nautic 7690-5111 red 
nautic 7680-1221 gray 
nautic 7687-4222 green 
nautic 7685-1000 white 
nautic 7680-1999 black 
nautic 7685-1999 black 
nautic 7695-5030 red 
nautic 7695-5111 red 
nautic 7695-1999 black 
sleek 7650 Brown 6464 
nautic 7695-6464 Brown 
nautic 7697-5030 Red 
nautic Hi 7695-5030 Red

P e t ti t Paint Company, Inc.
36 Pine Street 
Rockaway, N J  07866

Pettit marine paint offshore antifouling Red 1680
Pettit marine paint offshore antifouling Black 1880
Pettit marine, paint offshore.antifouling Brown 1580
Pettit marine paint offshore antifouling Blue 1280
Pettit marine paint offshore antifouling Green 1380
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T h e  U.S. Army Corps of Engi­
neers permit program regulates the 
development and protection of wa­
ters and wetlands so they will be 
used in the best interests of the 
public. Congress has delegated this 
responsibility to the Corps to en­
sure the continued wise use, sur­
vival and health of these waters 
through the public interest review 
process.

The Corps has jurisdiction over 
placing dredged or fill m aterial in 
wetlands and waterways, construc­
tion of any structure in or over 
navigable and tidally influenced 
waters, excavation of m aterial from 
these waters, or any obstruction or 
alteration in such waters.

Section 10 ofthe R iver a n d  H a r­
b o r  Act o f  1899 requires Corps 
perm its for any construction or

Ve^-c.i

S ievo t o™ *
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' ‘*/e Lund
nctivity tha t alters the navigability 
of the waterways. This includes the 
ocean, rivers, streams, lakes and 
adjacent waterways.

Section 404 of the C lean  W ater 
Act of 1977 requires Corps perm its 
for placing dredged or fill m aterial 
in all waters, including wetlands.

These laws apply to all projects 
affecting these waters, from the 
smallest recreational dock to the 
largest commercial undertaking, 
including site development and 
road fills, artificial islands, bank
i.

protection and utility line cross­
ings.

Structures requiring permits in­
clude bu lkheads w ith  backfill, 
piers, pilings, ramps, breakwaters, 
jetties, groins, stone revetments, 
boathouses and buoys or mooring 
devices.

O ther work requiring perm its 
includes dredging and fill associ­
ated with utility lines, pads to sup­
port structures, dikes and dams, 
stream crossings, stream  channeli­
zation, and riprap for shoreline pro­
tection.

r

4



The Im portance o f Wetlands

Wetlands provide direct econom­
ic, social and environmental bene­
fits to the public. They serve as 
buffer areas, protecting the shore­
line from erosion by waves and mod­
erate storm  surges. They act as 
natural barriers between develop­

ment. and waterways and as storage 
areas during floods and storms by 
retaining and gradually releasing 
high waters after subsidence. Wet­
lands often serve as groundwater 
recharge a reas  by rep len ish ing  
sources of drinking water. They also 
filter and remove pollutants from 
water.

'. i.'. W.ird
LawyRtfotf#

Wetlands are valuable resource 
a re a s . They in c lu d e  sw am ps, 
marshes, bogs, wet tundra, tidal 
waters, lakes, and stream  and river 
systems. They are breeding, spawn­
ing, feeding and nursery areas for 
fish such as salmon and char. Wet­
lands are im portant nesting, feed­
ing and wintering areas for water­
fowl and shorebirds. They are a 
source of food and cover for moose, 
bears, and im portant furbearers 
like beavers and  o tte rs . Some 
aqua tic  a reas  may be th e  last 
stronchold  for th re a te n e d  and 
end. .gered species such as the 
Eskimo Curlew, Aleutian Canada 
Goose and Arctic Peregrine Falcon.



Waters Regulate 
Corps of Enginei

Terms and 
Definitions
D redged M aterial: M aterial ex­
cavated or dredged from water.
Fill M ateria l: Used for the primary 
purpose of replacing an aquatic 
area with dry land or of changing 
the bottom elevation of any body of 
water.

D ischarge  o f D redged  o r Fill 
M ateria l: Addition of material 
into water, including the addi­
tion of m aterial to a specified 
discharge site and the runoff or 
overflow from a contained land 
or water disposal area.

H eadw aters: The point on a non- 
tidal stream  above which the aver­
age annual flow is less than  five 
cubic feet per second.
N avigable W aters: Waters subject 
to the ebb and flow of the tide 
shoreward to the mean high water 
m ark and/or presently  used, or 
have been used in the past, or may 
be susceptible to use for transporta­
tion of interstate commerce.

O rd in ary  H igh W ater: The line on the shore established by the fluctua­
tions of water indicated by physical characteristics such as a clear, natural 
line impressed on the bank; shelving; changes in the character of the soil; 
destruction of terrestrial vegetation; the presence of litter and debris; or 
other appropriate means th a t con: ider the characteristics of the surround­
ing area.

I)



Adjacent

by the
RS

W etlands: Areas that are inundated or saturated by surface or ground 
water a t a frequency and duration sufficient to support vegetation typical­
ly adapted for life in saturated soil conditions.

A djacent W etlands: Bordering or contiguous to water. Wetlands sepa­
rated from other water by such things as constructed dikes or barriers, 
natural river berms or beach dunes are  also "adjacent wetlands."



Obtaining a Permit
Any individual, company, corpo­

ration or government body plan­
ning construction or fill in waters of 
the United States, including wet­
lands, must obtain a permit from 
the Corps before starting  the work. 
These permits are required on pri­
vate land as well as on public land.

To determine whether a permit is 
required, contact the Corps. This 
service is provided by the Corps’ 
Regulatory Branch at no charge.

If the proposed project requires a 
permit, a formal application must 
be submitted. A public notice is 
issued and a review is made by 
other federal, state and local agen­
cies and the public. If the project is 
controversial a public hearing may 
be held.

Corps specialists analyze the im­
pacts of the proposed activity, con-



sidering several important factors, 
including economics, emironmen- 
tal concerns, water quality, naviga­
tion, flood storage, cu ltu ra l re ­
sources, aesthetics, recreation, wa­
ter supply, energy needs, safety,

food production and the needs and 
welfare of the applicant.

As a result of this review, an appli­
cant may be required to modify 
potentially detrim ental aspects of 
the proposed project to comply with



the intent of the laws. Permits are 
issued by the Corps' district engi­
neer when the project is found to be 
in the public interest. An applicant 
must obtain other federal, state and 
local perm its for the project in addi­
tion to the Corps permit.

Considerable tim e and expense 
may be saved by contacting the

Corps for a permit before beginning 
work in waterways or wetlands. 
Penalties for non-compliance with 
the laws are high. Violators are 
subject to fines up to $25,000 per 
day or imprisonment for up to one 
year, or both.

For permit application informa­
tion and jurisdictional determ ina­
tions, contact:

Regulatory Branch 
Alaska District 
U.S. Army Corps of Engineers 
PO. Box 898
Anchorage, Alaska 99506-0898 

phone:
(907)753-2712
toll free (800)-478-2712

Sensitivity to our nation’s impor­
tant natural resources, including 
waterways and wetlands, is in the 
public's best interest -  now and in 
the future. With cooperation, the 
need for developing our nation’s re­
sources can be successfully bal­
anced with the  values th a t are 
important to all of us.

10



Alaska District 
U.S. Army Corps of Engineers
Regulatory Branch

(907) 753-2712
or toll free

(800) 478-2712
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MR CHAIRMAN, MEMBERS OF .THE COMMITTEE, HOUSE JOINT RESOLUTION 27 IS
BEFORE THE RESOURCES COMMITTEE TODAY FOR CONSIDERATION, TH IS
LEGISLATION IS  THE RESULTe OF ESCALATING PROBLEMS IN MY DISTRICT
STEMMING FROM THE UNITED STATES ARMY CORPS OF ENGINEERS AON PERMITTING

0

PROGRAM,

SECTION AOA OF TOE FEDERAL" CLEAN WATER ACT DIRECTS THE CORPS OF 
ENGINERS TO REGULATE THEfpISCHARGE OF DREDGED OR F IL L  MATERIAL INTO 
TOE WATERS OF TOE UNITED'STATES INCLUDING WETLANDS, TOE PROBLEM WITH 
THIS  BASICALLY ADMIRABLE'INTENT BEGINS WHEN FEDERAL REGULATIONS, WHICH 
I BELIEVE ARE DIRECTED PRIMARILY AT PROTECTING MARSHES, BOGS, SWAMPS 
AND BAYOUS IN TOE CONTIGUOUS UNITED STATES, ARE APPLIED TO ALASKA 
LANDS WITH NO CONSIDERATION OF OUR UNIQUE CLIMATE OR SOIL CONDITIONS.

IN ORDER TO OBTAIN A ZERO, FISCAL NOTE ON THIS  RESOLUTION, MY STAFF 
WORKED WITH DEC, DNR AND FEG IN DRAFTING TOE HOUSE RESOURCE COMMITTEE 
SUBSTITUTE WHICH WAS ADOPTED BY TOE HOUSE.

BONAFIDE WETLANDS ARE A R^OURCE THAT SHOULD BE AFFORDED A DEGREE OF 
PROTECTION, THESE AREAS CAN PROVIDE A NUMBER OF BENEFITS TO OUR 
ECOLOGY SUCH AS A HABITAT fOR REARING OF FISH  AND S H R L  F IS H , WATER 
PURIFICATION, GROUNDWATER RECHARGE OR FLOOD WATER ABSORPTION AND 
RELEASE. HOWEVER, ALASKA JS COVERED WITH PERMAFROST WETLANDS THAT
PROVIDE NONE OF THESE BENEFITS.
•

HJP 27 REQUESTS THAT GOVERNOR COWPER WORK WITH OUR CONGRESSIONAL 
DELEGATION TO OBTAIN REGULATORY RECOGNITION OF ALASKA'S UNIQUE 
PERMAFROST WETLANDS. THIS IS NOT AN IMPOSSIBLE TASK SINCE CONGRESS



HAS ALREADY RECOGNIZED UUR PERMAFROST WETLANDS CHARACTERISTICS THROUGH 
THE EXEMPTION OF "PERMAFROST SOILS IN ALASKA WITH A HIGH POTENTIAL FOR 
AGRICULTURAL DEVELOPMENT" FROM THE "SWAMPBUSTER" PROVISIONS OF THE 
FOOD SECURITY ACT OF 1985.

IN ADDITION, THE CS FOR HJR 27 ALSO REQUESTS THAT THE GOVERNOR 
REEVALUATE A 1983 REPORT REGARDING STATE ASSUMPTION OF THE AON 
WETLANDS PERMITTING PROCESS AW REPORT HIS FINDINGS TO THE SECOND 
SESSION OF THE FIFTEENTH ALASKA STATE LEGISLATURE. SINCE THE TIME 
THIS REPORT WAS COMPLETED, THE STATE OF MICHIGAN HAS IMPLEMENTED AND 
OPERATED ITS OWN AOA PERMIT PROGRAM FOR ROUGHLY THREE YEARS, WHILE 
OFFICIALS OF THE MICHIGAN DEPARTMENT OF NATURAL RESOURCES ADMIT THEY 
ARE STILL WORKING OUT SMALL PROBLEMS WITH THE PROGRAM, THEY ARE 
PLEASED WITH D IE  OVERALL RESULTS,
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/'•' ' STATE OF ALASKA 1937 LEGISLATIVE SESSION
FISCAL NOTE

^  Bill Version: C S H JR 27(R es)
RFQUF..ST:________________________________________________ Polish Date: H O U S E  A / 28/87

Revision Date: A/27/87______________________  A cer.cv Affected: Natural Resources
Title : U . S .C .O .E . p e r m i t t i n g _____________  B Ry~ L a n dT ' t f a t5 r  Hanagemen t

Sponsor: J I M J e r  & F r a n k   ̂ ~  Cfcstecneas
Rcc-jcstor: House Resources Committee •____________ _______

F.XPF.NDITUP.F.S/RF.VENUES: CThcuiands of Doilan)
OPERATING FY 87 i FY 83 | FY 39 ! FY SO 1 FY91 ! FYS2

PERSONAL SERVICES 1 1 1 1 1
TRAVEL 1 1 1 1 I
CONTRACTUAL 1 1 1 1 1
SUPPLIES 1 1 1 I 1
EQUIPMENT 1 1 1 1 1
L IN D  J i STRUCTURES i I l I I
CRANTS. CLAIMS l 1 I I i
MISCELLANEOUS 1 1 1 1 1
TOTAL CPSRAT7NG 1 - o -  1 - 0 - j - u - 1 1 -0 -

C.\?ITAJL I I I I I

REVENUE

FUNDING: Thousands of Collars)

GENERAL FUND 
FEDERAL FUNCS 
OTHER
TTTTAL___________

POSITIONS:

FULL-TIME
PART-TIME
TEMPORARY

A N A LY SIS: (Attach a separate page if necessary)
E x i s t i n g  s t a f f  w o t ’ d be ab le  to rev iew the 1983 DEC report  and make recommendations 
concerning s t a t e  assumption o f wet lands perm i t t ing  a u th o r i t y .  However, shoul 

tile s t a t e  dec ide  to  assume a d d i t i o n a l  p erm i t t ing  r e s p o n s i b i l i t i e s ,  a s i g n i f i c a n t  
arjount o f  increased funding would be necessary .

P rep ared  b y : C aro l_HU -i2H__________________________________ — Phone : —^65t.2/iO.Q_______
Division:  TrvnmUs i nn»»r1 s O f f i c e  Date: A /27 / 8 7.----------------

n
Approved oy Commissioner: C'fJJ t'J   ̂ r̂v> €_____________  Date: ,
Agency: Natural Resourced ______— -----------------------------------

Disinbution (by preparer):
Legislative Finance 
I'-illative Sponsor 
Rcquci'' (
Office of.St. 'ement and Budget 1
Impacted Agv ties) F3Se — —  of
Senate Secretary
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REQUEST:

STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOtE

Bill Venion: CSHJR 27 (Res)
     Publish Date: HOUSE 4/28/87

'No. *2

RevisionDaic--------------  -------- ----------- ^encvAffected:..Environmental Conservation
Title: Relating to the U.S. Army Corps of RRu .  Environmental Quality 

Engineers' Permits tor dredging and ti11ing wetlands 

Sponsor: j j i j i g .H i  U ,£H
Requestor: House Resources

Components:__n,a-

EXPENDITURES/REVENUES: (Thousands of Dollars)
OPERATING FY 87 FY 88 FY 89 FY 90 FY 91 FY 92

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND A STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS
TOTAL OPERATING - 0- - 0- - 0- - 0 - J L .

CAPITAL 1 t : - 0 - - 0 - - 0 - - 0 - - 0 -

REVENUE - 0 - - 0 - - 0 - - 0 - -0 - - 0 -

FUNDING: (Thousands of Dollars)

POSITIONS:

KrUL-TlME
PART-TIME
TEMPORARY

- 0 - - 0 - - 0 - - 0 - - 0 - ■ - 0 -
- -7 T ■ -IT- - 0 - -u - -u -

- 0 - - 0 - - 0 - - 0 - - 0 - - 0 -

ANALYSIS : (Attach a separate ptge if necessary)

Prepared by: ^m./ ^ • KY1 ?
Division: Commissioner's Office

Phone: 465-26QQ 
Date: _1ZZZ4S2—

Approved by Commissioner: »
agency: Enyi ronrnenm-CQnservationAgency

Distribution (by preparer): 
Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget 
Impacted Agency(ies)
Senate Secretary

Date: "7,A z .

page. of
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1>E I*ARTMENT OF NATURAL RESOURCES /
/

OFFICE OF THE COMMISSIONER I

A p r i l  2 2 ,  1 9 8 7

STEVE COWPER, GOVERNOR

400 W ILLOUGHBY AVE. 
JUNEAU, ALASKA  99801-1796 
PHONE: (907) 465-2400

T h e  H o n o r a b l e  M i k e  M i l l e r  

A l a s k a  S t a t e  L e g i s l a t u r e  

P . O .  B o x  V 

J u n e a u ,  A K  9 9 8 0 1

D e a r  R e p r e s e n t a t i v e  M i l l e r :

T h e  C o w p e r  A d m i n i s t r a t i o n  h a s  n o  o b j e c t i o n  t o  r e v i e w i n g  t h e  

1 9 8 3  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  r e p o r t  

r e g a r d i n g  s t a t e  a s s u m p t i o n  o f  t h e  U n i t e d  S t a t e s  C o r p s  o f  

E n g i n e e r s  S e c t i o n  4 0 4  w e t l a n d s  p e r m i t t i n g  p r o c e s s ,  a s  

d e s c r i b e d  i n  H J R  2 7 .  H o w e v e r ,  w e  s u g g e s t  t h e  f o l l o w i n g  

a m e n d m e n t  t o  p r o v i d e  G o v e r n o r  C o w p e r  w i t h  a d d i t i o n a l  

f l e x i b i l i t y  f o r  r e v i e w i n g  t h e  r e p o r t .  I f  t h i s  a m e n d m e n t  is 

a d o p t e d  H J R  2 7  w o u l d  h a v e  m i n i m a l  f i s c a l  i m p a c t  o n  o u r  

a g e n c i e s .  —  -

O n  p a g e  t h r e e ,  r e p l a c e  l i n e s  1 1 - 1 6  w i t h  t h e  f o l l o w i n g :

F u r t h e r  r e s o l v e d  t h a t  t h e  G o v e r n o r  i s  r e s p e c t f u l l y  

r e q u e s t e d  t o  r e v i e w  t h e  1 9 8 3  D e p a r t m e n t  o f  

E n v i r o n m e n t a l  C o n s e r v a t i o n  r e p o r t  r e g a r d i n g  s t a t e  

a s s u m p t i o n  a n d  m a k e  r e c o m m e n d a t i o n s  r e g a r d i n g  s t a t e  

a s s u m p t i o n  o f  t h e  U n i t e d  S t a t e s  A r m y  C o r p s  o f  E n g i n e e r s  

S e c t i o n  4 0 4  w e t l a n d s  p e r m i t t i n g  p r o c e s s .

S i n e l y ,

ud^ith M. B r a d y ,  C o m m  

e p a r t m e n t  o f  N a t u r a l

i s  d l - o n e r  

s o u r c e s

in L o  11 i n s w o r  t h  ,D o n  i o f T l n s w o r t h ,  C o m m i s s i o n e r  

D e p a r t m e n t  o f  F i s h  a n d  G a m e

c c :  G e o r g e  S u l l i v a n

R o d  S w o p e  

R e p .  S t e v e  F r a n k

10-J91H



PERMAFROST 
IN ALASKA

■
 Generally underlain by 

continuous permafrost

RTSI Underlain by discontinuous 
E g g  permafrost

I I Underlain by isolated
I I masses of permafrost

I 1 Generally free from
I-----1 permafrost
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201 E. 9th Ave., Suite 300 

Anchorage, AK 99501-3687 

Telephone (907) 261-2424

February 13, 1986

* * * * * *

Tho following material is a letter developed, at the request of Alaska Soil 

and Water Conservation Districts, to Senator Frank H. Murkowski, relative to 

the "Swampbuster" provision of the 1905 Farm Bill. The Conservation 

Districts surfaced the concern because of the impact on permafrost soils 

with agricultural potential. This Information is being used to issue the 

concern raised by the Conservation Districts.

* * * * * * * * * *  * * *

The following is provided in response to your request concerning the impacts 

on Alaska, of what has commonly become known as the "Swampbuster" and 

"Sodbu-jter" provisions of the 1905 Farm Bill.

The "Swampbuster" and "Sodbuster" provisions are designed to encourage 

landowners to stop the development of wetlands, and the plowing out of 

potential highly erodible lands for cropland use. The 1985 Farm Bill 

provides the stipulation that landowners in violation of either or both of 

these provisions will not be eligible for Federal assistance such as cost 

share, price support, or loans.

The Soil and Water Conservation Districts in Alaska are concerned with the 

limitations that these provisions will have on the use of Alaska's soils and 

have, as we discussed, raised some specific questions about Alaska soils 

that are somewhat wet in their natural state but when developed have high 

agricultural potential.

The State of Alaska has developed and probably will continue to develop 

lands that have a high level of agricultural potential The native peoples 

of Alaska also may, at some future date, develop some of their lands for 

agriculture; they have shown quite a bit of interest in agricultural 

development. We estimate that there is in the neighborhood of 5 million 

acres in State and Native ownership that have agricultural possibilities. 

Many acres of this potential ag land with high to moderately high 

agriculture value, could be impacted by the 'Swampbuster* provision. These 

lands, through strict Interpretation, could be classified as wetlands and if 

developed as mentioned, would be eligible for future federal assistance. 

The problem for lands the districts are concerned about results because of 

the presence of permafrost (permanently fro2on layer of soil).



Soils with permafrost due to their environment, thaw down each year during 

the summer growing season. This thawed zone (active layer) varies In depth 

from less than 1 Inch to several feet, depending on factors such as shade 

from trees, thickness of an organic Insulation layer on the surface of the 

seil, latitude, exposure, snowcover, etc. When this active layer 1s 

shallow, normal precipitation enters the soil, accumulates and perches on 

the Impermeable permafrost, thus maintaining a saturated soil condition, 

resulting In an environment that 1s favorable for growth of a hydrophytlc 

plant community (wetland). However, In many Alaskan soils when the shading 

effect of trees and/or the Insulation effect of the organic surface layer Is 

removed through natural fire or mechanical clearing, the soil warms, the 

permafrost lowers or completely disappears, and natural drainage of the soil 

occurs. The soil becomes well or moderately well drained, and will no 

longer support hydrophytlc vegetation.

Over a period of many years In a natural state, trees and shrubs become 

reestablished and provide shade. The insulating organic surface layer will 

redevelop from plant leaves and residues, soil temperatures decline, and tho 

Impermeable permafrost level rises or returns. Precipitation accumulates 

and perches on the permafrost and the saturated soil condition is 

recreated. Hydrophytlc vegetation can result, and (he cycle 1s complete 

until the next major disturbance, allowing the soil to thaw. If those soils 

are managed to produce cultivated crops or hay, the soil will remain well or 

moderately well drained permanently.

Although most permafrost soils fall under the definition of wetlands as 

described 1n the Department of Interior publication: "Classification of

Wetlands and Deepwater Habitats of the United States," December 1979, most 

permafrost soils do not contain the beneficial characteristics of 

traditional wetlands that past legislation has been designed to protect. 

Permafrost soils In Black Spruce forests, for example, (a very cordon 

vegetation cover type on permafrost soils 1n Interior Alaska) do not provide 

valuable waterfowl breeding, nesting and feeding habitat, and do not act as 

a natural cleansing system by filtering out nutrients anti capturing toxic 

materials. These soils also do not reduce flood hazard1; by temporarily 

storing moisture and they do not recharge groundwater aqui ;ers when In the 

frozen state. These benefits of filtration, flood prevention and 

groundwater recharge, normally received from wetlands, are better realized 

from Alaska permafrost soils after they have been thawed.

The Alaska Soil Conservation Districts fully endorse atd support the 

protection of true wetlands that -provide these benefits. The Soil 

Conservation Service (SCS) and Districts from across the ntlon routinely 

provide assistance to landowners for the protection and enhancement of 

wetlands for wildlife benefits as part of our overall progran and we In SCS 

carry out an information and education prugram designed t< promote this 

management ethic. Wildlife habitat and true wetlands are natural resources 

of great concern to Conservation Districts In Alaska--bul ar yon can see, 

lands classified as wetlands because of thclr permafrost condition do not 

all fit Into this category.



The apparent solution to this problem of classification and management of 

permafrost soils In Alaska, 1s to provide a special provision In the 

Swampbuster regulations for those permafrost soils that will thaw and 

naturally dry when cleared. This special provision should allow the State 

Conservationist of the Soil Conservation Service In Alaska to determine 

eligibility for Federal assistance for the development of lands that have 

agricultural potential and are a part of the State of Alaska and potentially 

Native peoples Agricultural Development Programs. Such a provision would 

allow the State Conservationist with his technical staff of Soil Scientists, 

Biologists, and Conservationists to make the eligibility determination after 

consultation with other agencies.

In summary:

Alaska lands which have been or will be classified as wetlands, using tho 

definitions contained In the 1905 Farm Bill, occur in, or are adjacent to 

many of the areas that have a potential for agriculture development or have 

already been developed. The presence and Impact of permafrost on plant 

communities 1n Alaska make the Intelligent Identification and classification 

of wetlands very difficult. In the absence of permafrost, these soils do 

not exhibit hydrlc conditions. Under the "Swampbuster" provision of tho 

1985 Farm Bill, Alaska landowners developing "permafrost soil wetlands" will 

be Ineligible for Federal assistance which include price support or payments 

made available under tho Agricultural Act of 1949, the Commodity Credit 

Corporation Act, or any other act, farm storage facility loans made under 

Section 4(h) of the Commodity Credit Corporation Charter Act, crop Insurance 

under the Federal Crop Insurance Ar.t, disaster payments, loans made insured 

or granted under the Consolidated Farm and Rural Development Act, or any 

other provision of the law administered by the Farmers Home Administration.

The Issue of "permafrost soil wetlands" 1s one that I am sure can be 

properly addressed by way of a special provision 1n the Farm Bill 

regulations, through the cooperation of the local Soil- and Water 

Conservation Districts and other agencies Involved In wetland management. 

My staff and I will gladly vork with you to help develop this concept.

I hope this will give you a better understanding of the concern over wetland 

classification In Alaska. Please remember the Information provided 1n this 

letter Is general 1n nature. Because we are dealing with a natural system, 

there are a variety of conditions that affect the wetland characteristics of 

our Alasken soils. For more specific information concerning this- or other 

issues, please contact my office at any time.

UUKIUii L. H I M -U1UJ 
State Conservationist



CAN NATIONAL WETLAND/MITIGATION LEGISLATION 

APPLY TO ALASKA? IF NOT, WHY NOT?

BY

ALAN C. EPPS, PROFESSOR OF NATURAL RESOURCES 

UNIVERSITY OF ALASKA-FAIPBANKS

Alaska, a state one fifth the size of the contiguous states lying between 

52° North latitude and 72° North Latitude. Alaska, a state with two thirds of 

this nations coast line and one third of the nations fresh water stream flow. 

Alaska, a state with less than five’hundred thousand people and over one half 

of those living in the Anchorage area. A state with only three thousand miles 

of roads and daily jet traffic to villages of two to three thousand people. 

Alaska, a state with millions upon millions of waterfowl, shore birds, and 

large ungulets during three to four months of the year, and relatively devoid 

of wildlife the other eight to nine months. Alaska, a state with nearly halfl 

of this nations total wetlands^.

Lets examine this latter fact, so that we can more fully understand the 

significance of wetlands in Alaska and their inherent role in the state. 

According to Dr. Robert Brooks of Pennsylvania State University, wetlands 

occupy 5 to 10 percent of the contiguous states. This equates to an area of 

95 to 190 million acres of wetlands in the contiguous states. Based upon the 

U.S. Department of Agriculture's Soil Conservation Service, "Hydric Soils



of the State of Alaska, 1985 and SCS "Exploratory Soil Survey of Alaska,!}

1979, Alaska has some 164 million acres of wetlands,: For perspective, this is

an area larger than California and Oregon combined (Public Lands Law Review 

Commission, 1970). For midwesterner's, this an area larger than Illinois, 

Indiana, Ohio, Michigan and Iowa combined (Public Lands Law Review Commission, 

1970). For southeasteners, this is an area larger than Florida, Georgia, 

Alabama, North and South Carolina combined (Public Lands Law Review 

Commission, 1970). Or one could say it is an area nearly the size of the 

state of Texas (Public Lands Law Review Commission, 1970).

Percentage wise, 164 million acres in Alaska is 45% of Alaska's land 

mass. If one looks at specific areas such as the area north of the Brooks 

range, 43 millions acres in area, or nearly the size of Oklahoma (Public Lands 

Law Review Commission, 1970), 72% of this area is classified wetlands. These 

vast wetlands create major problems for regulatory agencies and user groups 

when applying laws and regulations designed to protect five to ten percent of 

the contiguous states land area. In contrast, Pennsylvania's largest 

freshwater tidal wetland is Tinicum March, a 340 acre National Wildlife Refuge 

near Philadelphia.

Let's now look at some of the unique characteristics of the Alaskan 

environment ar.d the associated impacts wetlands and user group activities have 

on one another. Soils with permafrost due to their environment, thaw down 

each year during the summer growing season. This thawed zone (active layer) 

varies in depth from less than 1 inch to several feet, depending on factors 

such as shade from trees, thickness of an organic insulation layer on the 

surface of the soil, latitude, exposure, snowcover, etc.. When this active 

layer is shallow, normal precipitation enters the soil, accumulates and



perches on the impermeable permafrost, thus maintaining a saturated soil 

condition, resulting in an environment that is favorable for growth of a 

hydrophyllic plant community (wetland). However, in many Alaskan soils when

the shading effect of trees and/or the insulation effect of the organic

surface layer is removed through natural fire or mechanical clearing, the soil 

warms, the permafrost lowers or completely disappears, and natural drainage of 

the soil occurs. The soil becomes well or moderately well drained, and will 

no longer support hydrophyllic vegetation (Clifford, 1986).

Over a period of many years in a natural state, trees and shrubs become 

reestablished and provide shade. The insulating organic surface layer will 

redevelop from plant leaves and residues, soil temperatures decline, and the 

impermeable permafrost level rises or returns. Precipitation accumulates and 

perches on the permafrost and the saturated soil condition is recreated. 

Hydrophillic vegetation can result, and the cycle is complete until the next

major disturbance, allowing the soil to thaw. If the soils are managed to

produce cultivated crops-- (or prevent reestablishment of natural vegetative 

cover) the soil will remain well or moderately well drained permanently 

(Clifford, 1986). Alaska is the only state where permafrost occurs in 

association with agricultural soils (Drew, 1986).

The majority of permafrost soils fit the definition of wetlands as 

described in "Classification of Wetlands and Deepwater Habitats of the United 

States, 1979 (U.S. Department of Interior)." Wetlands must have one or more 

of the following attributes: 1) at least periodically, the land supports 

predominantly hydrophytes; 2) the substrate is predominantly undrained hydric 

soil; and 3) the substrate is non-soil and is saturated with water or covered 

by shallow water at sometime during the growing season of each year. As the



previous discussion shows, Alaska's permafrost soils fit the national 

criteria. The result is that since the majority of Alaska is underlain with 

permafrost or discontinuous permafrost, soil temperature, a transitory 

condition and non-applicable from a contiguous state's perspective, creates 

nearly half of this nations wetlands.

Although the majority of permafrost soils fall under the definitions of 

wetlands, many "permafrost soils do not contain the beneficial 

characteristics" (Clifford, 1986) of traditional wetlands that past 

legislation has been designed to protect (ie. fish, shellfish, and waterfowl 

habitat; water quality maintenance pollution filter, sediment removal; flood 

control; groundwater recharge and water supply) (Drew, 1986).

Let's briefly address each of these beneficial characteristics as appli­

cable to Alaska. The vast majority of Alaska's wetlands contain only perched 

water and freeze solid for half of each year or longer which eliminates their 

value from a fish and shellfish standpoint. As for waterfowl habitat, 

flooded tundra (Moss-Lichen Wetland) which, "may make up as much as 5035 of the 

total surface area of all wetlands on the Arctic Coastal Plain -- seemed to be 

the least important to all water birds despite their tremendous surface area 

(Derkesen, 1981)." Alaska's other major wetland type, Forested Wetland,

"Black Spruce Forests of Interior Alaska do not provide valuable waterfowl 

breeding, nesting and feeding habitat (Clifford, 1986)."

In regard to water quality maintenance and ground water recharge the 

majority of Alaska's wetlands have perched water tables above permafrost and 

primarily subject to evaporation during the thaw period and are non-functional 

during spring run-off because they are frozen.

With regard to flood control the majority of Alaska's wetlands are above



flood plains and because they are either frozen or saturated down to the 

permafrost level in fact may compound flooding.

From a drinking water standpoint, the majority of Alaska's drinking water 

comes from ground water (see above) and all major drainage basins are 

headwatered in glacial influenced streams and therefore carry silt loads of 

glacial flour unacceptable for drinking purposes.

Coupled to the lack of "real benefits" from the majority of Alaska's 

permafrost created wetlands are applications of regulations and court ruling 

from non-permafrost areas which create hardship for both regulator and user.

A case in point is the United States Court of Appeals, fifth circuit court 

decision of September 26, 1983 in Avoqelles Sportsman's Leaoue Vs. Marsh which 

held that certain agricultural land clearing activities previously held exempt 

from Section 404 permit requirements were subject to regulation by the Army 

Corp of Engineers under Section 404 of the Clean Water Act (Edgar, 1985).

The soils being developed for agriculture in Alaska are the Forested 

Wetlands Black Spruce, which as pointed out earlier, have few values and 

following either natural or mechanical disturbance thaw and no longer have the 

characteristics of wetlands. In fact the "benefits of filtration, flood 

prevention, groundwater recharge and waterfowl habitats (when grain crops ere 

grown) normally received from wetlands, are better realized from Alaska's 

permafrost soils after they have been thawed (Clifford, 1985).

The above came to an enlightened conclusion this past spring when, 

according to the Congressional Record, Alaska's Senator Stevens introduced an 

amendment to the "swampbuster" provisions of the 1987 Farm Bill - "For 

purposes of this act, and any other Act, this term shall not include 1ar.cs in 

Alaska identified as having high potential for agricultural development which



have a predominance of permafrost soils." The senate concurred.

CONCLUSIONS

What does this all mean for wetland regulators and users in Alaska, as 

well as for national policy?

The key is to recognize that permafrost soils are something which do not 

fit nicely into the existing national classification system and certainly most 

"Alaska permafrost wetlands" do not provide the beneficial characteristics 

envisioned by formulators of previous laws and regulations.

Secondly, there is a crying need to identify those permafrost wetland 

ecosystems which do provide beneficial wetland attributes and declassify those 

transitory wetlands, so that both regulators as well as users may recognize 

and protect real wetland values.
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