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F r a c t i o n s  a n d  M u l t ip l e s
fraction prefix symbol

io- 1 doei d
io-* conti c
io-* milli m
io-« micro P
io- 9 nano n
10-12 pico P
10-15 fem to f
io- 19 atto a

multiple prefix symbol
10 dektt da*
IO2 hoc to h*
IO3 kilo k
10« m ega M
10« gigo­ G
IO1* tera T

physical
quantity
length

E x a m p l e s  o f  U n i t s  C o n t r a r y  t o  S I ,  
w i t h  t h e i r  E q u i v a l e n t s

•To be restricted as much as possible.

C o m p o u n d  p r e f ix e s  s h o u l d  n o t  b e  u se d .  T h u s  IO- ' m e t r e  
is  r e p r e s e n t e d  b y  1 n m ,  n o t  1 m p m .  T h e  a t t a c h i n g  o f  a
p r e f ix  t o  a  u n i t  in  e f f e c t  c o n s t i t u t e s  a  n e w  u n i t ,  s o  t h a t

1 k m 2 =  1 ( k m ) 2 =  lO'm*
n o t  1 k ( m 2) =  lîTFm5

W h e r e  p o s s ib le  a n y  n u m e r i c a l  p r e f i x  s h o u ld  atipe r in  t h e  
n u m e r a t o r  o f  a n  e x p r e s s i o n .

v o lu m e

m ass

d en s i ty

force

pressure

unit
angstrom
inch
foot
yard
mile
nautical  mile  
square inch 
square foot  
square yard  
square mile  
cubic inch  
cubic  foot  
U .K .  gallon  
pound  
s lug
pound/cubic  inch
pound/cub ic  foot
d y n e
poundal
pound-forco
kilogrnmme-force
atmosphere
torr
p ound  (f) /sq.in.

equivalent  
IO-1" m  
0 0251 m  
0-3048 m
0-9144 m
1-609 34 k m
1-853 18 k m  
645-16 mm*
0-092 903 m*
0-836 127 m*
2-589 99 km*
1-638 71 X 10-‘ m 3 
0-028 316 8 m 3 
0-004 546 092  m 3 
0-453 592 37 kg  
14-593 9 kg
2-767 9 9 X 10* kg  m - 3 
16-0185 k g  m - 3 
IO-6 N
0-138-255 N  
4-448 22 N  
9-806 65 N  
101-325 N  m-* 
133-322 N  m-* 
6894-76 N  m-*
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Seals  a nd  p o r p o i s e s  in S c o t l a n d  and  C a n a d a ,  far  f r o m  t h e  s i t es  of  
a p p l i c a t i o n  o f  p e s t i c i d e s ,  c a n  a c c u m u l a t e  h i gh  c o n c e n t r a t i o n s  o f  
r e s i d u e s  in t h e i r  b l u b b e r .  T h e s e  c h e m i c a l s  a r e  s p r e a d i n g  t h r o u g h  
t h e  l o n g  f o o d  c h a i n  w h i c h  e n d s  w i t h  sea l s  a n d  p o r p o i s e s  a n d  o b v i o u s l y  
c a n n o t  b e  c o n f i n e d  t o  t h e i r  p la ce  of  d i s c h a r g e .

T h e  p r e s e n c e  o f  o r g a n o c h lo r in e  r e s id u e s  in m a r in e  l i fe  in 
m a n y  a r e a s  o f  t h e  w o r ld ,  i n c l u d in g  t h e  A n t a r c t i c ,  h a s  b e e n  
r e p o r t e d  r e c e n t l y 1-2. I n  B r i t i s h  w a t e r s  t h e  a c c u m u la t io n  
o f  ros idu o  in t h e  e g g s  o f  s e a  b i r d s 3 a n d  t h e  p r o c e s s  o f  
c o n c e n t r a t io n  o f  p e s t i c i d e s  t h r o u g h  c e r ta in  fo o d  c h a in s  
i n  t h o  m a r in e  e n v i r o n m e n t 4 h a v e  b e e n  s t u d i e d .  A n a l y s e s  
o f  v a r io u s  s p e c i e s  o f  m a r i n e  f ish  a n d  m a m m a l s  f r o m  
S c o t t i s h  w a t e r s  d u r in g  t h e  p a s t  5 y e a r s 6-9 h a v e  s h o w n  
t h a t  o r g a n o c h lo r in e  r e s i d u e s  a r e  n o w  a  n o r m a l  o c c u r ­
r e n c e ,  t h e  h i g h e s t  c o n c e n t r a t i o n s  b e in g  fo u n d  in o r g a n s  
or t i s s u e s  w i t h  t h e  h i g h e s t  l i p i d  c o n t e n t .  T h u s  t h e  m u s c l e  
t i s s u e  o f  s a lm o n id s ,  t h e  l i v e r s  o f  c o d  a n d  t h e  b lu b b e r  o f  
s e a l s  a c t  a s  s t o r a g e  s i t e s  fo r  t h e s e  r es id u e s .

T h e  a q u a t i c  m a m m a l s ,  s u c h  a s  w h a le s ,  s e a l s  a n d  p o r ­
p o i s e s ,  h a v e  a  r e l a t i v e l y  h i g h  p r o p o r t io n  o f  t h e  b o d y  w e i g h t  
i n  t h e  fo r m  o f  s u b c u t a n e o u s  f a t  (b lu b b e r ) .  S e a l s  f e e d  
c h i e f l y  on  g a d o id s  a n d  s a l m o n i d s ,  a n d  p o r p o is e s  c h ie f ly  on  
s m a l l  g a d o id s  a n d  c l u p e o i d s .  T h e  p r o c e s s  o f  c o n c e n t r a t io n  
o f  p e s t i c id e s  t h r o u g h  t h e i r  f o o d  c h a in  m i g h t  b e  e x p e c t e d  
t o  r e s u l t  in  h ig h  p e s t i c i d e  l e v e l s  in  t h e  f a t  o f  t h e s e  m a m m a l s ,  
a n d  s a m p le s  a n a l y s e d  a t  t h i s  la b o r a to r y  c o n f ir m  th i s  
e x p e c t a t io n .  I n  r e c e n t  y e a r s ,  s p e c i m e n s  o f  t h e  g r e y  sea l  
{H a lic h o e ru s  g r y p u s ) ,  c o m m o n  se a l  ( P h o c a  v itu l in a )  a n d  
p o r p o i s e  {P h o ca en a  p h o c a e n a )  h a v e  b e e n  s a m p l e d  from  
t h e  c o a s t s  o f  S c o t la n d .  S a m p l e s  o f  b lu b b e r  w e r e  a v a i la b le  
fo r  a l l  t h e  s p e c i m e n s  e x a m i n e d ,  a n d  in  a  f e w  c a s e s  o th e r  
o r g a n s  w ere  a lso  a v a i l a b l e .  A s  w e l l  a s  r e c o g n iz e d  p e s t i c id e  
r e s id u e s ,  o t h e r  e l e c t r o n - c a p t u r i n g  s u b s t a n c e s  h a v e  b e e n  
d e t e c t e d  b y  g a s - l i q u i d  c h r o m a t o g r a p h y  a n d ,  in o r d e r  to  
e s t a b l i s h  w h e t h e r  s u c h  s u b s t a n c e s  are a s  w i d e l y  d i s t r ib u te d  
a s  t h e  p e s t ic id e s ,  b l u b b e r  s a m p l e s  from  g r e y  s e a l s  a n d

h a r p  s e a l s  (P h o c a  gro en la n d ica )  o n  t h e  C a n a d i a n  A t la n t i c  
c o a s t  h a v e  a l s o  b e e n  e x a m i n e d  a n d  t h e  r e s u l t s  o f  t h e s e  
a n a l y s e s  a r e  r e p o r t e d  h ere .  E x a m i n a t i o n  o f  s a m p l e s  o f  
s e a l  b l u b b e r  f r o m  o the r  a r e a s  is  c o n t i n u i n g  in  o rd er  t o  
a s s e s s  t h e  v a r i a t i o n  b e t w e e n  d i f fe r e n t  r e g io n s  o f  t h e  m a r in e  
e n v i r o n m e n t .

A l l  t i s s u e  s a m p l e s  f r o m  S c o t t i s h  w a t e r s  w e r e  fro zen  
a t  — 18° C u n t i l  req u ired  for a n a ly s i s .  T h e  C a n a d ia n  
s a m p l e s  w e r e  p r e s e r v e d  in  10 p e r  c e n t  f o r m a l in ,  w h ic h  
s h o w e d  n o  e v i d e n c e  o f  a n y  in f lu e n c e  o n  t h o  a n a l y t i c a l  
p r o c e d u r e ,  a n d  in  th is  a n d  o t h e r  c a s e s  i n v o l v i n g  f ish  i t  
h a s  n o t  a f f e c t e d  t h e  e f f i c ie n c y  o f  r e c o v e r y  o f  p e s t i c id e  
r e s i d u e s .  A l i q u o t s  o f  t h e  s a m p le s  (5 g )  w e r e  g r o u n d  to  a 
p o w d e r  w i t h  a n h y d r o u s  c r y s ta l l in e  s o d i u m  s u l p h a t e  ( A R  
g r a d e )  a n d  e x t r a c t e d  in  a  S o x h l e t  a p p a r a t u s  w i t h  r e ­
d i s t i l l e d  A R  g r a d e  n - h e x a n e  ( p r e v io u s ly  t e s t e d  a n d  fo u n d  
t o  b e  f r e e  o f  e l e c t r o n -c a p tu r in g  m a te r ia l s  b y  g a s  c h r o m a ­
t o g r a p h y ) .  T h e  h e x a n e  e x t r a c t s  w e r e  m a d e  u p  t o  100 m l .  
a n d  2 5  m l .  a l iq u o t s  w e r e  s u b j e c t e d  t o  c l e a n - u p  b y  
t h e  h e x a n e - d i m e t h y l f o r m a m i d e  p a r t i t i o n  m e t h o d  o f  d e  
F a u b e r t  M a u n d e r  et a id ,  f o l lo w e d  b y  c o l u m n  c l e a n -u p  
u s i n g  a l u m i n a  c o n t a in in g  5 p e r  c e n t  w a t e r .  T h e  lo ss  o f  
p e s t i c i d e  r e s id u e s  from f a t  e x t r a c t s  s o  t r e a t e d  is  u p  t o  
2 0  p e r  c e n t ,  b u t ,  a s  is  c u s t o m a r y  in p e s t i c i d e  a n a ly s e s ,  
n o  c o r r e c t io n  h a s  b een  m a d e  for  s u c h  lo s s e s  in t h e  r esu l ts  
p r e s e n t e d  h ere .

T h e  c l e a n e d - u p  h e x a n e  e x t r a c t s  w e r e  a n a l y s e d  b y  g a s -  
l iq u id  c h r o m a t o g r a p h y  o n  a  V n r ia n  ‘A e r o g r a p h  2 0 5 - 2 B ' 
i n s t r u m e n t  e m p l o y i n g  tw o  g la s s  c o l u m n s  5 f t .  l o n g  x  J in. 
o u t e r  d i a m e t e r .  O n e  c o lu m n  w a s  p a c k e d  w i t h  ‘C h ro m o -  
s o r b  \V  A  W /D M C S  8 0 - 1 0 0 ’ m e s h  e o a t o d  w i t h  10 p e r  c e n t
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i  , t  ' -_>un - f l u "il. .-lini l l i r  (illn-r wil h lii' simii s  111 » i if i r 1
} » T  i -• ii i  ■ I ‘ ¡¡I i 7. '* j ». • i i - . -ui  (,< i -I
l i i ' -  i -d .j i j - i i i i^n i l  un-  w . is  i*( ui ('. iii, 

gas  flow ñu 1 111. /| r i i i ¡ i  anil  lin- < -i > i ■ 111111 resolut inu
! ■ . I 111 « • 1111 III i 'I 1111 V; l L -i 11 |i )  l.lillU i hc . i le t  lea! p la t e s .  '|'l I* -|-< ■
u i i '  mi s ign if icant.  i L -gradat loi i "I 1)1)1' on  (In- c o lu m n s .  
W ln lo  n  >i 1 1} iii -I i- s e p a r a t io n  o f  lin- c o in m o i i  | n ■ a ii-n L • 
11 -n  11 n -s is j > i 1 1 > I « • on  u l u -  ' o r ‘ ul hoi- ot t h e s e  i - 11 ! 1111111 s . 
m l erfi-retire b y  polvchlormati.'. i]  b ip h e n y l  ( l ’( 'B )  n-.-.iiliii-s'-’' 
w l i l i  / ’■)> - I'I > 12 ¡il n I / » . / / - I)J )T  p e a k s  i ic -ess i l  ;i( o<| a furl her  
n im ly l  teal s t a g e .  A l iq u o t s  (fi n il .)  o!  soini- u l ’ I In- i-nI nu-ls  
wi-n- i-v.ij m nil ei I l o  d r y  i ic s s  ini l i s  I iv a n i  ni c. > I < I f ill et ed  a i i . 
a n d  (In- r e s id u e s  rc f lu x c d  wDtJi 2 ml. o f  2• à  j ><-r ct-ni 
; di-"l ml io i nit ass i  m  n h y d r o x id e -  loi- l á  miii  o n  a warm  
w a I m -1 ail Ii. A l t e r  c o o l in g ,  fi .l i i l . ol u -h c .x a n e  w a s  a d d e d ,  
w i l l i  m ix in g ,  f o l lo w e d  I, 4 0  'ml. ul’ 2 p er  ri-ul s o d iu m  
s u l p h a t e  sottii  inu . T h e  si I) irn  iat a lit h i-xano  la y er  w a s  
i I h i i  a n a ly s e d  b y  g a s  l iq u id  ch i urna I o g r a p h y . l i y  th is  
i e c  i i n ii j i ic , q u a n t i t a t i v e  convprsjon  o f  1 ) I ) T  to  p . /
1)1)12, a n d  o!' p . ] / - T D K  t o  yep .bM D K  ( - D D .M U ) .  is o b ­
t a i n e d ,  a n d  t he  cu in 'c i 's ion  p r o d u c t s  co n  I i n u  I h e  it len t  il y  o f  
t In ■ o r ig in a l  r e s id u e s .  'J’h c  res id ua l  p e a k s  in t he  p . p '-1 >I )T  
a n d  p , y / - T |  ) 12 p o s i t io n s ,  w here  p r e s e n t ,  can  b e  su  hi rac! ed  
f r o m  t h e  v a lu e s  o f  t h e  p e s t i c id e s  o r ig in a l ly  d e t e r m in e d  
iii t h e s e  p o s i t io n s .  H y d r o l y s i s  ids" d e s t r o y s  7. a n d  y-H I l ( '. 
w h e n -  p r e s e n t ,  b u t  p o ly o h ln i  i i ia tod  b i p h e n y l s  a r e  u n ­
a f f e c t e d .  A e y a n o s i l i c o n o  (A’ /f-tiO) e o lu im i" 1 h a s  a lso  
b e e n  u se d  to  s e p a r a t e  p , y / - I ) l ) T  a n d  / a y / T D K  fr o m  l ‘('J> 
in te r fe r e n c e ,  c o n f ir m in g  t h e  lattut.'.

'I'he p r in c ip a l  p e s t i c i d e  r e s id u e s  fonta l  in  a ll  s a m p le s  
e x a m i n e d  w ere  t h o s e  o f  th e  D D T  g r o u p ,  w i t h  d ic ldr in  
in  m u c h  s m a l l e r  q u a n t i t i e s .  ( 'a n a d ia n  sia l is  c o n ta in e d  
l o w e r  c o n c e n t r a t io n s  o f  d ic ld r in  th a n  S c o t t i s h  s e a l s ,  w h i le  
S c o t t i s h  p o r p o i s e s  c o n t a i n e d  r e m a r k a b ly  h i g h  c o n c e n t r a ­
t i o n s  of a ll  p e s l i e i d o  r e s id u e s  ( seo  T a b l e  I). I n te r f e r e n c e  on  
I lie / T ' - 2 t ) U s i h c o u o e o lu m n  in t he  p . ; / - T I )J¿ p o s i t i o n  c a u se d  
b y  a  n o n - h v d r o l y s a b l e  r e s id u e  w a s  r e s p o n s ib l e  for  about  
20  p e r  cent, of  t h e  t o t a l  e s t i m a t e d  y>./ /-TD12 in th e  
C a n a d ia n  a n d  S c o t t i s h  s a m p l e s  e x a m i n e d .  In  th e  />.]>'- 
I ) D T  p o s i t io n ,  t h e  n o n -h y d r o ly s m b le  r e s id u e  c o n s t i t u t e d  
a b o u t .  10 p e r  cent- in t h e  C a n a d ia n  s a m p l e s  a n d  about  
.‘!0  p e r  c e n t  in th e  S c o t t i s h  s a m p l e s  e x a m i n e d  for  th is  
in te r fe r e n c e ,  t h e  t o ta l  am ount:  o f  n o n -h v d r o l y s a b l e
m a t e r ia l  b e in g  s m a l l e r  in t h e  C a n a d ia n  s a m p l e s .  T h e  
v a l u e s  in ' f a b l e  I h a v e  not been  c o r r e c te d  for  t h i s  in te r ­
f e r e n c e .  for o n l y  a  p r o p o r t io n  o f  t h e  s a m p l e s  w ere  h y d r o ­
l y s e d .  K r s u l t s  f r o m  t h e  v a r io u s  s p e c i e s  o f  s e a l s  w e r e  not 
n o t i c e a b l y  d ifferent  in a  g iv e n  area ,  a n d  Liavo been  
c o m b i n e d  in ' f a b l e  1.

t a l l i i '  I .  C O N C E N T R A T I O N  R A N 'I K S  OK O K f i A N o e i i L O R I N K  It K S I I U F . S  I S  FAT  
UK SK ALS A N I '  l ' i i lU'OISKS ( | t . p . m . )

( M e a n s  i n  p a r e n t  b u s e s )

A r e a  a m i  N o . i n
I y p e  u l  s a m p l e  s a m p l e  D i e l . I r i n  p . p ' - 1 M > K  p . p ' - T l  1K p . / i ' - l ) l ) T

II.  S e ' . t l a m t .  a . l u l l  I S  0 - 1  - 2 - 1  1 0  I I I  0 - 2 7  :» a  i . r. *2:i-3
s e a l s  ( I n o r .  (ira ( u  7 0 )  < .v r . )  < i - -_o  <7-s >

X .  a m i  \ V .  S e n t  l a m i . C O OS O S'.i 1 - 2  7  0  II 1 7  U  N I  I 7  7 - 7
. -Klui t  s e a t s  ( 1 0 0 5 - l i G )  ( 0 - 2 0 )  J  Ii- I ) ( O i l )  (R - S )

N .  a m i  W .  S e o t l a m l ,  0  0 - 0 0 - 0 - 4 4  l o i i )  0 -1 2  O .V.l 1 - 1 2 - 7
s . - a l  p u p s  u n f i t ) )  ( o - t s )  ( o - r a  in-rt-2 ) ( 2 -2 )

l a u a . l a ,  M a i r i l a l e n  I s . ,  2  0  0 2  H O I  0 - 0 7  I S  O - O S i i - I O  ( I O S  (I 1.2
j u v .  a m i  m i l l i i  s e a l s  ( » » : { )  f t  2 )  (0  1 2 )  ( l l- : :r .i
I 1 '.107 )

I 'a n a i t a . < ' a l i n t  S t  r a i l  s .  0  0 - 0 2  0  1(1 I -J I 7  U I) :!.'. 2 ' I 2 1  K e l l
j u v . ,  i in  n  i. a m i  a i l i l l t  ( U - 0 7 )  (7 i -0 )  i o  7 s i  (7i-7a
s - a l s  (111117)

S e . . I l a m i ,  O r k n e y .  t 0 - 7 . 0  1-1 O 7. S  2 - 2
i i ' l u l t  i . u r p i i i s .  i 10C.7 )

I! S e n t  l a i u l .  a . l u l l  2  4 0 - l s O  O t i  17.-:: 5 - 2  l t - 2  1 2  1 2 7 . 7
p a r p u i s e s d i K i â ,  1 0 0 7 )  i 0 0 )  ( 1 2  s )  ( . -  • 0  ) ( 2 1 1 )

( 'oni am ina !  ion  b v  p e s t i c i d e s  is g r e a te r  in t h e  s e a l s  oti 
t h e  east  co a s t  o f  S c o t la n d  (taken" in a n  a rea  r o u g h ly  from  
A b e t  ( leen  to  t h e  ' f a y  est tia ry ) I haii in s p e c i m e n s  fro m  t he 
w e s t  a n d  n o r t h  c o a s t s ,  in c lu d in g  t h e  O r k n e y  Is lan d s .  
S o i l  p u p s  f r o m  ( h e  O r k m -y  n n d  J la rr is  (w est  c o a s t )  b r e e d ­
in g  g r o u n d s  c o n t a i n e d  o n l y  s l i g h t l y  lo w e r  r e s id u e s  th a n  
a d u l t s  from  t h e  s a m e  area s .  |?v c o m p a r i s o n , .( lie ( ‘a n a d ia n  
s a m p l e s  from  1 l ie  M a g d a le n  Is la n d s  (< h i l f  o f  S t . L a w r en ce )

c .  a i t  a í  t i e d  t e n  l o w  
g n . u p ,  win, ' .  1 i , b o u i  il  
L a w l e m  e )  c o i  it a m .  d  l u i  I. 
g r o u p  i < -stdi ic s ,  s i m i l a r  i . .  t 
f e w  p o r p
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x a n t i  n e d ,  t h a i  f r o m  ( » 1 1- 1  it • \  w . a -  t i n  b a s i  
c o i  11 a i n  11 i.i I .-i I. l u i i  l b . -  t h r e e  t a k e n  o n  I I • e a s t  c a s t  o l  
S c o t  l a n d  h a d  i n a r k e d  Iv I u g l i e r  (- . .ni  i i ,t -  o l  a l l  t hi  u m i I i h - s  
m e a s u r e d  . d u e  n | h  i u n .  n  i o n i  a  iu> d  a 1 1 ,1 a  I i ■ - n  l i l e  e o n
c e n t  r a i  i o n  ( d u  l i l i  i i i  a n d  | ) | f f  g r o t i p i  . . I  7 3 - 3  p . p . i i i

A n a l y s e s  o l  a  l e w  t i s s u e s  o t h e r  t h a n  t h e  I , l u b b ,  r  h a v e  
b e e n  m a d e ,  b u t  e o n e e u l  r a i  m u s  i i i  t h e  b l u b b e r  l i a s e  a l w a y s  
b e e n  f o u n d  t o  b e  ( h e  l u g l i i  s i  ( ' b i l b i e  2  I. ( o l  l e e i  11 l a  I t ■ »lis iii 
o t h e r  t i s s u e s  s e e n i  l i k e l y  t . ,  b e  c o n s i s t e n t  w i t h  t i n  a l o w e r  
l i p i d  c o n t e n t s .
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s a m p l e D t llb b e r l . i v e r Itr a in  K i . l i c y S p le e n
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T h e  p r o p o r t io n  o f  b lu b b e r  c x t r a c t a b k -  by  h e x a n e  w a s  
d e l  cri nini -d for  s o m e  s a m p l e s .  V a lu e s  ra n g ed  f in n i  7 2  to  .Sti 
p e r  cent  ( m e a n  8 0  p e r  c e n t )  for th e  C a n a d ia n  s e a l s ,  and  
f r o m  8,S [ o i l s  p e r  cent,  (m o a n  1)3 p e r  cent  ) for  S co t  tisii  sett Is 
s a m p l e s  o n  t h e  b r e e d in g  g r o u n d s  "If t h e  w is t ,  c o a s t .  
( V a lu e s  lo r  o t h e r  se a l  s a m p le s  w ere  n o t  e s t i m a t e d . )  C o n ­
c e n t r a t io n s  of  p e s t i c id e s  in t e r m s  o f  e x t r a c t a d le  fat. for  
t h e s e  s a m p l e s  w o u ld  t h u s  be  u p  to  4 0  p er  cent  g r e a te r  
t h a n  t h e  v a l u e s  in T a b le  I, b u t  t h e  g e n e r a l  c o m p a r i s o n  is 
n o t  s ig n i f ica  nt I y  a f fe c te d .  T h o  low er  e x t  ra e ta  li le f a i  v a lu e s  
for  t h e  C a n a d ia n  s a m p le s  m a y  p o s s ib ly  b e  a result  o f  
b e in g  p r e s e r v e d  in form alin .

C o n c e n t r a t io n s  o l  p e s t i c id e  res id u e s  in t h e  e x t r a c t a d lo  
fat. o f  v a r io u s  o r g a n s  a n d  t i s s u e s  o f  o n e  p o r p o ise  s h o w  an  
i m p o r t a n t  r e la t io n s h ip  (T a b le  3). W h i le  th e  e o n e e i i t r a -  
t io n s  of  t h e  1)1 )T g r o u p  in t h e  or ig ina l  t is su es  v a r y  w id e ly ,  
t h o s e  e x p r e s s e d  in t e r m s  o f  ex t  m et  a b le  fat a re  in m u c h  
c lo s e r  a g r e e m e n t ,  w i th  th e  so le  e x c e p t i o n  o f  t h e  brain.  
A  s im i la r  a n o m a l y  for t i s s u e s  o f  trout  w a s  d e s c r ib e d  by  
M o l d e n ' 1. It s e e m s  l ik e ly  th a t  a  large p r o p o r t io n  of  th e  
l ip id  f raet mii o f  t h e  brain m a y  not, eo n  t a in pest  ¡c ides ,  and  
t h e  bra in  l ip id  c o m  posit  i«>n is k n o w n  l o  d iffer  c o n s id e r a b ly  
f r o m  t hat o f  d e p o t  f a t .
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' f lm  u n id e n t i f i e d  p e a k s  on  t h e  e h n  nnat " g m  m s  s e e m  
t o  be  s im i la r  t o  t h o s e  p r o d u c e d  by  p o ly c h lo r in a te d  b i ­
p h e n y l s  a n d .  t"  e n a b l e  c o m p a r is o n  t o  lie m a d e ,  t h e  rat ios  
(f).i-) o f  t lie re le n t  i.ui t h u e s  o f  a ll  r e g u la r ly  o c c u r r in g  p e a k s  
( r e la t iv e  I" d ie ld r in  ;= 100) h a v e  been  calculât* d  tor th e  
o p e r a t i n g  c o l u m n  t e m p e r a tu r e  o f  200' ('. t h e s e  v a lu e s
b e in g  t e m p é r a t u r e  d e p e n d e n t .  T h e  L’.r v a l u e s  of  I’CH
c o m p o u n d s  I n o n  co m m e r c ia l  I’CH fo r m u la t io n s  w e r e  a lso  
d e t e r m in e d  for  b o th  t y p e s  o f  c o lu m n  (T a b le  -Pi. At least  
sc  y e n  I V B - t y p e  p e a k s  were f o u n d ,  in c lu d in g  t h o s e  w h ic h  
in te r fe r e  w i t h  p .p  -T I >12 an d  p .p ' - ]  ) | )T. I h p t a v h l o r  
e p o x i d e  an d  /»./ /-.Ml >12  cou ld  not be  c o n f ir m e d  o i l  b o th  
c o l u m n s  a n d  a r e  not therefore  recorded.

Tin-  m ost  s ign if ican t  aspect, o f  th e  r e s u l ts  is th a t ,  
a l t h o u g h  s e a l s  a n d  p o rp o ises  inhabit  an  e n v ir o n m e n t  far 
r e m o v e d  f r o m  I lie s i t e  o f  a p p l ic a t io n  or d i s c h a r g e  o f  
p e s t i c id e s ,  l i m y  ca n  c o n ta in  m u c h  g r e a te r  co n e i  nt rat ions  
ol d i i- ldrm  a n d  I ) I >T g rou p  r e s id u e s  th a n  (h o s e  recorded  
for  m ost  o t h e r  s p e c i e s ,  in c lu d in g  m a n .  H o b iu s o n  a n d  
H u n te r '-1 lou i  id a m e a n  c o n c e n tr a t io n  o f  d ic ld r in  o f  0-22  
p .p .m .  (r a n g e  U l u  U 73 p .p .m . )  a n d  a m e a n  t o ta l  con -


