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't'ne European o t t e r  (!Jutra l_utra)  has dec l i ned  s u b s t a n t i a l l y  
o v e r  much o f  i t s  r a n g e  i n  t h e  l a s t  30 y e a r s  (Mason a n d  
M a c d o n a l d  1 9 8 6 ) .  Of a v a r i e t y  o f  i m p a c t s  on  t h e  s p e c i e s  
( h a b i t a t  d e s t r u ( : t i o n ,  h u n t i n g ,  p o l l u t i o n ,  e t c .  ] ,  t h e  f a c t o r  
m o s t  l i k e l y  t o  h a v e  c a u s e d  t h e  w i d e s p r e a d  t o s s  o f  r a n g e  I s  
c o n t a m i n a t i o n  w i t h  o r g a n o c h J o r J n e s ,  p e s t i c i d e s  and  PUBs b o t h  
having been implicated [Mason 1989a). Declines have been 

greatest in those European countries with greatest industrial 

output, or downwind of large centers or industry, indicating 
that air-borne contaminants, as we] ] as those discharged 

directly to aquatic habitats, have been important [Macdonald in 

press). Otter populations are currently thriving along western 

s e a b o a r d s  (Norway, S c o t l a n d ,  I r e l a n d ,  P o r t u g a l )  where 
prevai l ing winds are from the Atlant ic  Ocean {Foster-Turtey et  
a l .  1990]. 

In  I r e l a n d  o t t e r s  a r e  w i d e s p r e a d  o v e r  much o f  t h e  c o u n t r y  
[Chapman and Chapman 1982). Environmental contamination of 

I r l s h  w i l d l i f e  w i t h  o r g a n o c h l o r i n e s  i s  g e n e r a l l y  c o n s i d e r e d  t o  
be low ( f a d e s  1976;  C a b o t  1 9 8 5 ) ,  t h o u g h  v e r y  few a n a l y s e s  o f  
w i l d l i f e  s a m p l e s  h a v e  b e e n  made .  The p r e s e n t  p a p e r  r e p o r t s  on 
t h e  f i r s t  a n a l y s e s  f o r  o r g a n o c h l o r i n e  p e s t i c i d e s  and  PCBs i n  a 
s a m p l e  or" I r i s h  o t t e r s .  

MATERIALS AND METHODS 

O t t e r  c a r c a s e s  w e r e  c o l l e c t e d  o v e r  t h e  p e r i o d  1 9 8 4 - 9 0 .  W e i g h t  
and t o t a l  l eng th  (nose to t a i l )  were recorded.  T issues were 
s t o r e d  d e e p - f r o z e n  ( - 2 0 ~  p r i o r  t o  a n a l y s i s .  S a m p l e s  w e r e  
thinly sliced, weighed and homogenized in I0 mh acetone:hexane 

( 3 5 : 1 0 ) ,  t h e  f i l t r a t e  b e i n g  c o l l e c t e d  i n t o  a s e p a r a t o r y  f u n n e l  
c o n t a i n i n g  25 mL p h o s p h o r i c  a c i d  / NaCI s o l u t i o n  ( I 1 . 7  g NaCI 
i n  I L  O . 1  M o r t h o p h o s p h o r i c  a c i d ) .  T h e  s e d i m e n t  w a s  
resuspended in two further I0 mL aiiquots of hexane:dithyl 

ether (9:1) and decanted after 5 mJn. The separatory funnel 

was shaken and the aqueous phase was decanted and re-extracted 
* Send reprint requests to C.F. Mason at the address above. 
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in hexane. The soivent phase extracts were evaporated to 

dryness at 50~ in the air-flow of a fume cupboard and the 

weight determined. The extract was re-dissolved in hexane and 

cleaned up in a column of sodium sulphate and alumina. 

Organochlorine concentrations were determined with a Varian 

3300 gas chromatograph, wlth a t r i t i u m  e l e c t r o n  capture  
d e t e c t o r  and us ing  a 25-m cap111ary column. The column 

temperature  was 280 v C, the i n j e c t o r  30O~ and the d e t e c t o r  
310 C. PCB c o n c e n t r a t i o n s  were determined a g a i n s t  an Aroclor 
1260 s tandard .  Blanks were run every 20 samples and s t a n d a r d s ,  
with or wi thout  added l a rd ,  every 4 to 9 samples.  Recovery 
r a t e s  were ~lways g r e a t e r  than 80% and the d e t e c t i o n  l eve l  was 

0 . 0 1  mg kg  -1  

C o r r e l a t i o n s  w e r e  made b e t w e e n  o r g a n o c h l n r i n e  c o n t a m i n a n t  
c o n c e n t r a t i o n s  i n  t h e  s a m p l e  o f  33 o t t e r s .  

RESULTS A N D D I S C U S S I O N  

Of the 33 o t t e r s  analyzed,  Z3 were road c a s u a l t i e s ,  4 were 
drowned in f i s h i n g  n e t s ,  2 were k i l l e d  by dogs and 4 were found 
dead or dying of unknown causes .  Eleven were females and 22 
males.  Fig 1 shows the l o c a l i t i e s  from which o t t e r s  were 
obta ined;  most .  were from county Cork in the  south  of the  
count ry .  

L i v e r s  w e r e  a n a l y z e d  f r o m  30 a n i m a l s ,  b u t  f o r  t h r e e  r u r a l  
s p e c i m e n s  o n l y  m u s c l e  t i s s u e  was a v a i l a b l e .  Mason ( 1 9 8 9 b )  
s h o w e d  t h a t  c o n c e n t r a t i o n s  oi" PCBs w e r e  e q u i v a l e n t  i n  m u s c l e  
and l i v e r  of o t t e r s ,  but d i e l d r i n  and DDT were lower in muscle 
than l i v e r ,  while c o n c e n t r a t i o n s  of l indane were h igher .  

D ie ld r in ,  p,p-DDE and t o t a l  PCBs were detected in a l l  samples,  
while l indane was de tec ted  in  a l l  but one. General ly  small  
amounts of o,p-DDD and o,p-DDT were a l so  recorded in many 
animals .  The means and ranges  of o rganoch lo r ines  in o t t e r  
t i s s u e s  are given in Table I .  A sample of f i v e  animals from 

wi th in  the  c i t y  of Cork are t r e a t e d  s e p a r a t e l y  from the 
remainder; I r e l and ,  with i t s  g e n e r a l l y  t h r i v i n g  popula t ion  of 
o t t e r s  i s  unusual  in t h a t  some animals  l i v e  wi th in  c i t y  
boundar ies ,  presumably because of popula t ion  p r e s s u r e s  in the 
wider coun t r y s ide .  

C o n c e n t r a t i o n s  o f  l i n d a n e  w i t h i n  t h e  r u r a l  a n d  u r b a n  s a m p l e s  
w e r e  s i m i l a r ,  b u t  t h e  u r b a n  s a m p l e  s h o w e d  m a r k e d l y  h i g h e r  mean 
c o n c e n t r a t i o n s  o f  d i e l d r i n ,  DDE a n d  PCBs.  I n d e e d  t h e  minimum 
c o n c e n t r a t i o n s  o f  DDE a n d  PCBs i n  t h e  u r b a n  s a m p l e  w e r e  g r e a t e r  
t h a n  t h e  mean c o n c e n t r a t i o n s  f r o m  t h e  r u r a l  s a m p l e .  Mean 
c o n c e n t r a t i o n s  o f  d i e l d r i n  and  DDE f r o m  t h e  r u r a l  s a m p l e  w e r e  
c o n s i d e r a b l y  l o w e r  t h a n  t h e  means  f r o m  G r e a t  B r i t a i n  (Mason 
1 9 8 9 a ) ,  r e f l e c t i n g  t h e  g e n e r a i i y  low p a s t  a n d  c u r r e n t  u s e  o f  
t h e s e  c h e m i c a l s  i n  I r i s h  a g r i c u l t u r e  ( C a b o t  1 9 8 5 ) .  

PCBs a r e  g e n e r a l l y  c o n s i d e r e d  t h e  g r e a t e s t  c o n t a m i n a n t  t h r e a t  
t o  o t t e r s ,  f o r  r e p r o d u c t i v e  f a i l u r e  i n  mink  Must.el_a y_!s_on, 
g i v e n  d i e t a r y  d o s e s  o f  PCBs i n  l a b o r a t o r y  e x p e r i m e n t s ,  was  
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Figure I. S t u d y  area (52~N, 9~W in Ireland showing 

l o c a l i t i e s  f r o m  w h i c h  o t t e r s  w e r e  o b t a i n e d  
(A-F i n d i c a t e  otters with elevated PCB 

concentrations, see text}. 

-I 
reported when tissue concentrations exceeded 50 mE kg fat 

(Jensen et al. 1977; Olsson et al . 1981} . The mean 

concentration or PCBs in the rural sample or Irish otters was 

s i m i l a r  t o  t h o s e  f r o m  c o a s t a l  N o r w a y  a n d  S c o t l a n d  ( O l s s o n  e t  
a t .  1 9 8 1  ; M a s o n  1 9 8 9 a ) ,  b o t h  o r  w h i c h  c o u n t r i e s  s u p p o r t  

thriving otter populations. Only two animals from rural 
-i 

Ireland had PCB concentrations exceeding 50 mg Rg fat, 
whereas two of the five animals from urban Cork had 

concentra t ions  exceeding t h i s  v a l u e .  

F u r t h e r  i n f o r m a t i o n  c a n  be  p r o v i d e d  f o r  t h o s e  o t t e r s  w i t h  t h e  
highest PCB loads (A-F in Fig. I). Four of the otters (A,D,E,F) 

were found alive but show]ng signs of disorientation. Such 

behavior was not reported in any of the other specimens. 
-I 

Speclmen A (adult male, PCB 40.4 mE kg , total organoch~orine 

{OC) i.e. sum of pesticide and PCB residues, 57.2 mg kg -} was 

wandering In a dlsor]ented fashion on the outskirts of a small 

town. On the following day it entered a house and sought 

refuge under a bed, being found dead beside the ~ver on the 

third day. Specimen D (young femaie~lPC8 58.7 mE kg , total OC 
1 0 9 . 1 4  mg kg , o f  w h i c h  Z 2 . 8  mE Kg w a s  o , p - D D T ) ,  d i e d  w i t h i n  
a f e w  h o u r s  o f  b e i n g  I o u n u  i n  a d l s o r i e n t e d  s t a t e .  I t  c a m e  
~rom an area of extensive peat-milling and peat-fueled 
electricity _~enerating stations. Specimen E (adult male, PC~ 

4 5 4 . 9  mE k g - - ,  t o t a l  OC 1 1 3 6  mE RE i n c l u d i n g  3 7 0  mE k g  
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Table 1. Concentrations (means and r_~nge s ) of 

organochlorine pesticide residues and PCBs (mg kg ) in tissues 

o f  o t t e r s  (n=33)  

compound 

R u r a l  o t t e r s  Cork  C i t y  o t t e r s  

mean r a n g e  mean r a n g e  

n 

Weight ( k g )  6.13 

Total L e n g t h  (mm)1042 

Body condition 

Llndane 

Dleldrln 

p,p-DDE 

Total DDT 

Total PCBs 

1 20 

0 96  

1 62 

3 96 

5 76 

15 17 

28 

3 . 2 1 - i i . 6 0  

8 2 3 - 1 2 1 0  

0 . 8 2 - 1 . 8 7  

n d - 8 . 0 4  

0 . 0 8 - 1 6 . 0 1  

0 . 0 5 - 2 5 . 7 0  

0 . 0 7 - 4 4 . 4 7  

0 . 1 8 - 1 2 3 . 2 4  

6 . 5 8  

1074 

1 27 

0 70 

77 07 

42 90 

69 04 

118 16 

5 

4 . 0 0 - 1 0 . 8 0  

9 2 6 - 1 2 2 0  

1 . 0 0 - 1 . 7 4  

0 . 1 5 - 1 . 6 0  

1 . 1 6 - 3 7 0 . 0  

4 . 5 3 - 1 9 0 . 4  

5 . 5 3 - 3 0 9 . 4  

1 5 . 5 6 - 4 5 4 . 9  

-1  -1  
d i e l d r i n ,  190 mg Kg DDE and 112 mg kg o , p - D D T )  was 
w a n d e r i n g  d i s o r i e n t a t e d  a n d  a p p a r e n t l y  b l i n d  a l o n g  a m a i n  
t h r o u g h f a r e  w i t h i n  Cork  c l t y  a n d  d l e d _ l t h e  f o l l o w i n g  d a y .  
S p e c i m e n  F ( a d u l t  f e m a l e ,  PCB 8 3 . 7  mg kg  , t o t a l  OC 9 9 . 4  mg 
Kg ) was  I o u n d  i n  a d i s o r i e n t e d  s t a t e  b e f o r e  i t  was h i t  ~ d  
k i l l e d  by a c a r .  S p e c i m e n  B ( j u v e n i l e  m a l e ,  PCB 4 5 . 4  mg kg , 
t o t a l  OC 5 8 . 3 )  was K i l l e d  by a v e h l c l e  w i t h  no u n u s u a l  

-1  
c i r c u m s t a n c e s .  S p e c l m e n  C ( m a l e ,  PCB 1 2 3 . 2  mg kg  , t o t a l  OC 
1 7 0 . 8 2 )  was  a l s o  K111ed by a c a r ,  b u t  c l o s e  t o  a m u n i c i p a l  
l a n d f i l l  s i t e  ( a d j a c e n t  t o  a r i v e r )  w h i c h  i s  known t o  f l o o d  
r e g u l a r l y  a f t e r  h e a v y  r a i n  a n d  a t  h i g h  t i d e s .  

From the same general locality of specimen C, two otters were 

found during 1986-87 in a disoriented state and apparently 

blind, but we did not receive tlssues. Similarly during 1989- 

90 three otters were found wandering in a disoriented manner in 
Cork city. One entered a busy riverside shop. None were made 
a v a i l a b l e  f o r  a n a l y s i s .  S e v e r a l  s i m i l a r  c a s e s  o f  o t t e r  
disorientation have been reported from the Clty of Limerick, 
western Ireland. These behavioral abnormalities are consistent 

wlth organochiorine poisoning (Blackmore 1963), though other 
factors may also have been responsible. For example, heavy 

metals, such as mercury, may produce similar symptoms, but 
m e t a l  c o n c e n t r a t i o n s  w e r e  low i n  t h i s  s a m p l e  o f  I r i s h  o t t e r s  
( a u t h o r s '  u n p u b l i s h e d  d a t a ) .  Cork  c i t y  ( p o p u l a t i o n  c .  2 1 5 , 0 0 0 )  
a n d  i t s  a d j a c e n t  h a r b o r  a r e a  i s  v e r y  i n d u s t r i a l i z e d  c o m p a r e d  
with the rest of Ireland, and it has seen considerable 
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expansion i n  recent years. For example one third o r  the 
country's chemical plants are based in the harbor area. The 

city's wastes, wnzcn are untreated, are discharged to the river 
within the town, while there are many other discharges within 

the estuary. There are thus liKeiy to be many possible sources 

o~ organocnlorlne contamination wlthln the city and harbor 
areas. Concentrations or PCBs, dieldrin, and DDE in mussel 
M_.,ytJ_11~s ~d~11~ a r e  higher t h a n  i n  o t h e r  Irlsh sea localities 
based on prellminary samples {gnvironmental ~esearch Unit 

1989). 

L l n d a n e  s h o w e d  no s i g n i f i c a n t  c o r r e J a t i o n  {P>O.05)  witn o t h e r  
organochlorines, indicative of its comparat lvely rapid 
breakdown within tissues. DDE cq~ncentrations were 2highly 
correlated (P<O.O01) with dieldrin (r-=0.98) and PCB (r-=0.96) 
concentrations, whii~ dleldrln and PCB concentrations were also 
highJy correlated (r-=0.90). Excluding the tlve urban samples, 
correlations were sti I highly significant, (P<O.O01) between 
DDE a n d  d i e l d r i n  ( r ~ = 0 . 6 2 )  a n d  PCB (rZ=0.76), b~t the 
r e l a t i o n s h i p  b e t w e e n  d l e l d r l n  a n d  PCB was weak ( r  =0.22 ,  
P < O . 0 5 ) .  S i m i l a r  r e l a t i o n s h i p s  b e t w e e n  PCB and  DDT h a v e  b e e n  
reported from marine mammals (e.g. Reijnders 1988), but there 

were no correlations between organochlorines in a small sample 
of coastal otters trom the Orkney Islands, northern Scotland 
{Nason and l~eynolds 1988). 

I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  r e p o r t i n g  o f  o r g a n o c h i o r i n e  
c o n c e n t r a t i o n s  i n  t e r m s  o f  t i s s u e  f a t  w e i g h t ,  a s  o p p o s e d  t o  w e t  
w e i g h t ,  may g i v e  a f a l s e  i n d i c a t i o n  o~ t h e  s i g n i f i c a n c e  o t  
c o n t a m i n a t i o n ,  b e c a u s e  a s  a n  a n i m a l  u t i l i z e s  i t s  f a t ,  
contaminants become concentrated i n  the remaining fat. The 
alternative view is that, as an animal loses weight, persistant 
organochlorlne contaminants are mobilized and transferred to 
more sensitive tissues, such as skeletal muscles or the central 

nervous system, resu|tlng in loss of co-ordination and death 

(see revlew in HcEwan and Stephenson 1979). If organochlorines 
are merely concentrated as fat is mobilized then negative 
correlations between organochlorine concentrations and body 
condition should be expected. Body condition {weight as a 
function of total body length) was calculated for all otters in 
this study uslng the formulae for males and females given in 
Kruuk  e t  a l .  ( 1987 )  - ~ j : e  a l s o  Mason and  H a d s e n  { 1 9 9 0 ) .  
C o r r e l a t i o n  c o e f f i c i e n t s  ( r  ~) b e t w e e n  body  c o n d i t i o n  { T a b l e  1) 
and o r g a n o c h i o r i n e s  were  : -  f o r  l i n d a n e  0 . 1 0 ,  f o r  DDE 0 . 0 1 ,  f o r  
d i e l d r i n  0 .008  and f o r  PCBs - 0 . 0 0 4 .  None were  s i g n i f i c a n t  
(P>O.05 ) .  A s i m i l a r  absence  o f  c o r r e l a t i o n  be tween  PCB 
c o n c e n t r a t i o n s  i n  k i d n e y s  and body w e i g h t  oi" p o l e c a t s  {Muste_Ja 
putor iu__s)  was r e p o r t e d  by Mason a n d  Weber  ( 1 9 9 0 ) .  

I n  c o n c l u s i o n  t h e  o t t e r  p o p u l a t i o n  o f  I r e l a n d  i s  c o n s i d e r e d  o f  
i n t e r n a t i o n a l  i m p o r t a n c e  b e c a u s e  o f  w i d e s p r e a d  l o s s e s  i n  much 
o i  t h e  r e s t  o t  t h e  s p e c i e s '  r a n g e  { F o s t e r - T u r l e y  e t  a l .  1 9 9 0 ) ,  
so t h a t  c o n s i d e r a b l e  a t t e n t i o n  s h o u l d  be g i v e n  t o  t h e  
c o n s e r v a t i o n  o f  I r i s h  o t t e r s .  The p r e s e n t  s t u d y  s h o w s  t h a t ,  
o v e r a l l ,  c o n t a m i n a t i o n  w i t h  o r g a n o c h l o r l n e s  l s  u n l l k e l y  t o  pose 
a s i g n i f i c a n t  t h r e a t  t o  t h e s e  p o p u l a t i o n s .  N e v e r t h e l e s s ,  some 
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of the r e su l t s  give cause for concern and several o t t e r s  had 
PCB c o n c e n t r a t i o n s  h i g h  enough to  p o t e n t i a l l y  i m p a i r  
reproduction (01sson et  a l .  1981). in view of the s e n s i t i v i t y  
of o t t e r s  to organochlorine contamination, every e f f o r t  should 
be made to minimize the contamination of I r i sh  watercourses and 
seas witll tllese compounds. A continued monitoring program of 
o t t e r  t i s sues  i s  e s s e n t i a l ,  ideal ly  with samples from a wider 
geographical range within the country. 
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