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The use of organochlorine pesticides in North America has for 
the most part been legislat ively curtailed during the last 
decade, and North American production of polychlorinated 
biphenyls (PCB's) was stopped in the 1970's.  However, 
monitoring of chemical residues in fish and wi ldl i fe indicates 
that these persistent compounds are s t i l l  much in evidence 
throughout North America. Data on chemical residues in Alberta 
wi ld l i fe,  particularly non-migratory species, is for the most 
part unknown. 

Otters (Lutra canadensis) are consumers of f ish, invertebrates, 
amph|bians and small mammals cohabiting their aquatic habitat 
(Gilbert and Nancekivell 1982). As carnivores at the terminus 
of their respective food chains, semi-aquatic mammals such as 
otter and mink (Mustela vison) may be expected to accumulate 
pesticides, PCBs and heavy metals. Otters are relatively 
sedentary and monitoring of chemical residues in their tissues 
might yield a diverse contaminant profile unique to the specific 
environs from which the animals are collected. Mercury residues 
in otters from Manitoba revealed that, through biomagnification 
otters accumulated about ten t imes more mercury than the 
concentrations detected in fishes from the same aquatic system 
(Kucera 1983). Consequently, furbearers may serve an indicator 
role in evaluating chemical residues. The purpose of this 
report is to present chemical residue data for otters collected 
from aquatic habitats in northeastern Alberta. 

MATERIALS AND METHODS 

Otter carcasses were obtained from licenced Alberta trappers 
during the trapping seasons of 1980-81 to 1982-83. The majority 
of the 158 carcasses submitted came from traplines in remote, 
forested areas in northeastern Alberta (Figure l) and were 
trapped in both stream and lake associated habitats. Carcasses 
were kept frozen at -20~ or lower until dissected. 

Send reprint request to J.D. Somers at the above address. 
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Figure I .  Ot ter  c o l l e c t i o n  areas in A lber ta ,  Canada. 

F i f t y - e i g h t  (58) o t t e r  l i p i d  samples of  I -5  g each were removed 
on d issec t ion  of  the o t t e r  carcasses, wrapped in aluminum f o i l  
and stored at -20~ I n s u f f i c i e n t  quan t i t i es  of  l i p i d  t i ssue 
(abdominal or x ipho id)  were present in some o t t e r  carcasses, 
consequently l i v e r  from 88 o t te rs  was selected fo r  residue 
ana lys is .  Ind iv idua l  12-15 g por t ions of  l i v e r  from each of  88 
o t te rs  were paired to form 44 pooled samples. Pooling was 
selected because ana lys is  of  i nd i v idua l  l i p i d  t issues ind icated 
that  residue concentrat ions were low, hence pool ing would 
decrease ana l y t i ca l  costs but increase the overa l l  number of  
carcasses analyzed. Pooling was done by se lec t ing  and pa i r i ng  
o f  l i v e r s  from o t te rs  of  the same age, sex and t rapping 
loca t ion .  Pooled samples of  about 25-30 g to ta l  mass were 
wrapped in aluminum f o i l  and stored at -20~ 
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Table I. List of chemical residues monitored in this study. 

HCB (hexachlorobenzene) 
~, B, y-BHC (hexachlorocyclohexane, or BHC) 
Heptachlor 
Heptachlor epoxide (HE) 
Chlordane (cis) (oxy) 
Aldrin 
Dieldrin 
Endrin 
p, p" DDT, p, p" DDE, p, p" DDD 
Mirex 
Pentachlorobenzene 
Toxaphene 
Methoxychlor 
Aroclor 1242, 1254, 1260 (PCB) 
aPolybrominated Biphenyls (PBB) 

aSpecific PBB's were not determined; PBB's were determined as 
a group. 

Extraction, cleanup and analysis of pesticide and PCB residues 
in otter l ip id and liver samples used the analytical procedures 
previously described for the analysis of fish l ip id and muscle 
tissues (AEC 1984).  Quantification of pesticides in wg/g 
(ppm) involved comparison with the respective pesticide 
standard, and PCB residues were calculated by comparison with 
Aroclor 1254 or 1260 standard. Detection limits based on 25 g 
samples were O.OOl wg/g for organochlorine pesticides and 
0.002 ~g/g for PCB's with recovery rates based on for t i f ied 
otter l iver > 80% for all compounds. 

RESULTS AND DISCUSSION 

Overa l l ,  the concentrat ion of  organochlor ine pes t i c ide  and PCB 
residues detected in o t t e r  t issues were genera l l y  low and 
probably b i o l o g i c a l l y  i n s i g n i f i c a n t  (Table 2). This is not 
su rp r i s i ng  in that  the use of  organochlor ine pest ic ides  fo r  
a g r i c u l t u r a l  purposes would be low in t h i s  heav i l y  forested 
northeastern A lber ta  region compared to in tense ly  farmed or 
i n d u s t r i a l l y  developed parts of  the country.  For example, 
Proulx et a l .  (1985) reported maximal PCB residues o f  117 ppm 
( l i p i d  basis)  in body homogenates of  mink co l lec ted  from 
southern Ontar io hab i ta ts .  In cont ras t ,  the low PCB and DDE 
residues detected in t h i s  study suggested that  o t te rs  in 
nor theastern A lber ta  i nhab i t  a r e l a t i v e l y  non-contaminated 
environment. Although o t t e r  t issues were screened fo r  22 
d i f f e r e n t  compounds only  HCB, ~-BHC, DDE and PCB's were 
detected in l i p i d  samples (Table 2). DDD, HE, oxy- and 
c is -ch lordane and d i e l d r i n  were also detected at very low 
concentrat ions in o t t e r  l i v e r  samples. 
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General ly ,  a l l  compounds ranged from ND (non-detectable)  to 0 . I  
wg/g in o t t e r  l i p i d ,  and from ND to 0.01 pg/g in o t t e r  
l i v e r .  Only PCB residues ranging from ND-2.34 wg/g in o t t e r  
l i p i d  and from ND to about 0.1 pg/g in o t t e r  l i v e r  (Table 2) 
cons i s ten t l y  showed higher concentrat ions in the respect ive 
t i ssues.  No d i f fe rence in residues between the age or sex-c lass 
of  o t te rs  was evident  (Table 3). The presence of  low 
concentrat ions of  DDD, the chlordanes, HE and d i e l d r i n  r e f l e c t  
the catabol ic  func t ion  of  the l i v e r  enzyme systems in 
degradation of  pes t ic ides  compared to the storage func t ion  of  
l i p i d  t i ssues .  Although the concentrat ions in both t issue 
matrices were low, the l i p o p h i l i c  proper t ies  of  HCB, m-BHC, 
DDE and PCB are ev ident  on comparison of  the residues in l i p i d  
and l i v e r  t issues (Table 3). L iver  residue data were ca lcu la ted 
on a wet we|ght basis,  not on a l i p i d  concentrat ion basis.  

Lindane (y-BHC) is the on ly  organochlor ine i nsec t i c i de  that  is 
s t i l l  widely used in A lber ta .  About 52,000 kg of  l indane were 
used in Alber ta as a seed treatment or fo r  the contro l  of  
ectoparasi tes of  ca t t l e  in 1980; however, the northeastern 
Alber ta hab i ta ts  where these o t te rs  were co l lec ted is t o t a l l y  
n o n - a g r i c u l t u r a l .  The ~-BHC metabol i te of  l indane detected is 
most l i k e l y  resu l t an t  of  atmospheric f a l l o u t  (E isenre ich et a l .  
1981), ra ther  than the use of  l indane as a pes t ic ide  in 
northeastern A lber ta .  

S i m i l a r i l y ,  a i r / p r e c i p i t a t i o n - b o r n e  deposi t ions to the hab i ta ts  
and food-chains of  these northeastern Alber ta o t te rs  could be 
the source of  the HCB (hexachlorobenzene) residues detected in 
o t t e r  t i ssues .  HCB is a petrochemical waste product,  a 
contaminant in some pes t i c ides ,  a fung ic ide ,  and also an 
intermediate breakdown product in l indane degradation. HCB is 
no longer reg is tered as a fung ic ide  in Canada; however, HCB is a 
pe rs i s ten t  and bioaccumulat ing compound which is now recognized 
as a global p o l l u t a n t .  Although HCB can cause disorders in 
porphyr in metabolism of  many species (Courtney 1979), the HCB 
residues detected in o t t e r  l i p i d  in t h i s  study would be of  no 
t ox i co log i ca l  s ign i f i cance .  Small quan t i t i es  of  HE detected in 
o t t e r  l i v e r  were perhaps metabol i tes of  chlordane because the 
use of  heptachlor in Canada was banned in 1969. Technical 
chlordane is a mixture of  chlordane, c is (~) and trans (y) 
isomers of  chlordane, about I0% heptachlor and other compounds 
(McEwen and Stephensen 1979). 

Although low in concentrat ion and in f requent  in occurrence, the 
presence of  DDE residues in o t t e r  t issues many years a f te r  DDT 
use was banned suggests that  the also banned but pe rs i s ten t  
PCB's w i l l  also requi re  a long period fo r  ecosystems to be free 
of  t h i s  contaminant. Average PCB residues of  about 0.4 pg/g 
as detected in these o t t e r  l i p i d  samples were much lower than 
the residues detected by Mason et a l .  (1986) in B r i t i s h  o t te rs  
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(Lutra lutra) and would not influence the health or reproduction 
of these northeastern Alberta ot ters.  For example, although PCB 
tissue residues were not reported, Aulerich and Ringer (1977) 
found that the health and reproduction of mink was not impaired 
during an 8-month controlled feeding t r i a l  unt i l  dietary PCB 
levels exceeded 2 ppm. Jensen et al. (1977) found that l i p id  
residues of 14 ppm PCB had no effect on reproduction of female 
mink. Thus i t  appears unl ikely that o t ter  l i p id  residues <0.5 
pglg would impact on the health and reproductive status of 
ot ters.  

The PCB residue concentrations detected in th is study were low 
and probably b io log ica l ly  ins ign i f i cant ;  however, the chemical 
composition of PCB isomers is important. Packed, rather than 
capi l lary chromatographic columns, or GC/MS instrumentation was 
used for iden t i f i ca t ion  of PCB residues in this study, thus 
iden t i f i ca t ion  of specif ic isomers was not possible. However, 
analysis of ot ter  l i p id  yielded only 6 major PCB isomer peaks, 
while the Aroclor 1260 standard contained 13 peaks in the 
pro f i le .  Furthermore, the same methodology for f ish muscle 
tissue analyzed by the Alberta Environmental Centre in recent 
years (AEC 1984) and reported by Somers (1985) rout inely 
contains up to 13 de f in i t i ve  PCB isomer peaks. 

Although PCB-metabolizing capabi l i ty  exists in f ish ,  the 
a c t i v i t y  of PCB metabolism appears to be re la t i ve ly  low (Safe 
1984). Thus, the lack of specif ic PCB isomers in ot ter  tissues 
reported in this study, compared to f ish lipid/muscle PCB 
residues, suggests that f ish-eat ing furbearers may be consuming 
and metabolizing potent ia l ly  toxic PCB isomers or related 
compounds (eg. dibenzofurans) that f ish are unable to transform, 
or slow at transforming to a less toxic state. The type of 
PCBis in the food chain of these otters could have been 
d i f ferent  than that of f ish monitored elsewhere in Alberta. 
There is increasing evidence (Aulerich and Ringer 1979; Hornshaw 
et al. 1983; Aulerich et al. 1986), however, indicating that 
secondary t o x i c i t y  of PCB's (eg. residues metabolized by f ish)  
may be more toxic to vulnerable mammalian carnivores than 
technical mixtures. 

This report suggests that the otters in northeastern Alberta are 
v i r t u a l l y  free of organochlorine pesticide or PCB residues. 
Future emphasis for monitoring of chemical residues in 
carnivorous mammals should emphasize the ident i f i ca t ion  of PCB 
isomers; but only i f  the total PCB residue concentrations are 
high. Secondly, future monitoring of residues in carnivorous 
mammals should probably be l imited to the areas of intensive 
agricul tural  production in Alberta. 
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