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Levels of chlororganic pesticides and polychlorinated 
biphenyls in the tissues and organs of wildlife reflect 
the degree %o which the environment is contaminated with 
these substances (Drescher-Kaden et al. 1978). These levels 
have been determined in fish (Brunn and Manz 1982; Boiselle 
e% al. 1983; SchUler, Brunn and Manz in press) and in 
mammals (Frese et al. 1978; Tataruch 1980; Holm 1983). 
There have, however, been no reports on the levels of low- 
chlorinated biphenyls in wildlife in Western Germany. 

The object of the study described below, therefore, was to 
determine the concentration of these low-chlorinated hydro- 
carbons in the meat of game animals taken from a defined 
biotope. These levels were compared to the levels of chlor- 
organic pesticides and high-chlorinated biphenyls which had 
been determined for the same samples. In addition, concen- 
trations of the various chlororganic compounds were deter- 
mined in a small population of a migratory bird and these 
values compared %o those of the sedentary species. 

MATERIALS AND METHODS 

Leve ls  o f  res idues  of  hexachlorobenzene (HCB), the HCB meta- 
b o l i t e ,  pentachlorobenzene (PChB), ~ -  and ~-HCH, L indan(~)  
(~-HCH), hep tach lo roepox ide  (HCO), p , p ' - d i c h l o r o d i p h e n y l -  
trichloroethane (DDT), low-chlorinated biphenyls (of the 
type marketed as Clophen C~in Western Germany) referred 
%o he~ as PCB-C and high-chlorinated biphenyls (Clophen 
A-60 K[~)) referred %o here as PCB A-60, were determined by 
gas chromatography in tissues of the following animals: 
17 partridges (Perdix perdix L.), 4 pheasants (Phasianus 
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colchicus) and 26 hares (Lepus europSus Pa l l . ) .  These ani-  
mals represent  sedentary populations from a defined^biotope.  
They were a l l  shot on a game preserve of about 4 km z loca- 
ted n e a r  a r idge of the Franconian Jura about 300 metres 
above sea leve l .  The area is  p r ima r i l y  a g r i c u l t u r a I  (w in ter  
crops and grazing meadows) and no indus t ry  is present. For 
purposes of comparison 8 woodcocks (Scolopax rus t i co la  k . ) ,  
a species of migratory b i rd ,  were also examined. 

Breast muscles of birds and muscle t issue from forel imbs of 
hares were used as samples for  analys is .  Preparation of 
t issue,  gas chromatography and quan t i f i ca t i on  were performed 
according to SchUler, Brunn and Hanz (submitted for  pub l i -  
ca t ion) .  A Hewlett Packard 25 m fused s i l i c a  c a p i l l a r y  column 
(OV 1 crossl inked) was used in place of the SP 2100 column 
spec i f ied.  A l l  values were s t a t i s t i c a l l y  corrected to dimin- 
ish sca t te r ing ,  dependent upon absolute concentrat ions as 
recommended by the West German health au tho r i t i es  (Bundes- 
gesundhei tsblat t  1974). 

RESULTS AND DISCUSSION 

The frequency of occurence of ch lor inated hydrocarbons in 
the animals examined is presented in Table I. Nearly all 
samples contained detectable amounts of high- and low-chlo- 
rinated biphenyls. A l l  of the pheasants, most of the hares 
and about ha l f  of the par t r idges were contaminated wi th DDT. 
No other remarkc~e di f ferences were found between the three 
species, kindankS)(~-HCH) was detected in 45 % of the com- 
bined samples, whereas i -  and ~-HCH, HCB and PChB residues 
were r e l a t i v e l y  rare.  This d i s p a r i t y  appears to be the re -  
su l t  of the d i f f e r e n t  r e s t r i c t i o n s  for  use of the various 
insect ic ides in the Federal Republic of Germany. Appl icat ion 
of Z-HCH is general ly  permitted wi th few res t r i c t i ons ,  where- 
as use of mixtures consist ing of ~ - ,  ~-,  ~ -  and ~-HCH as 
wel l  as HCB has been proh ib i ted  since 1977. 

Residues of HCO were detectable in 85 % of a l l  samples. 
This high frequency of occurence indicates that  HCO is per- 
s is ten t  in the environment since i t ' s  app l i ca t ion  as wel l  
as the use of heptachlor have been proh ib i ted  since 1980. 

The proport ion of migratory birds (woodcocks) which were 
contaminated wi th HCH and HCB was greater than the propor- 
t ion  of sedentary animals. The frequency of occurence of 
other contaminants was s im i l a r  in these two populat ions. 
The t o t a l  number of woodcocks, however, is  c l ea r l y  too small 
to a l low general conclusions to be drawn. 
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Table 2 Concentrations of pesticides and 
polychlorineted biphsnyls 

Species HCB PChB oL- end ~-HCH Linden 
, , 

Partridges 0.002 . . . . .  0.052 ~ - 

Pheasants 0.003 . . . . .  0.155 - 

H a r e s  0 . 0 0 4  - - - 0 . 1 9 0  - 0 . 1 2 1  - 

0.003 - - - 0.063 - 0.109 - 

Woodcocks 0.018 - 0.015 - 0.10g - 0,032 - 

Species HCO DOT 

Partridges 0.265 w - 0.160 w - 

Pheasants 0.543 - 0.527 - 

Hares 3.5g5 0 .009  0.668 - 

PCB-C PC8 A-60 

7.873 w 0.039 0.767 w 0.001 

6.358 0.027 4.902 0.007 

8.514 0.021 2.012 0.003 

1.530 0.003 0.502 - 7.582 0.029 2.617 0.003 

Woodcocks 0.239 0.001 2.165 + 0.027 + 3.645 0.047 1.864 0.017 

Concentrations (mg/kg) of pesticides and polychlorinated biphenyls in fat 
(left) end based on body weight (right) of the animals analysed. 
-, value ~0,001 mg/kg. ~, mean value of the sum of the date obtained from 
partridges, pheasants and hares together. w n = 16. One animal, which 
was very lean and showed concentration of DDT in fat 10-fold higher than 
the average, was not taken into account. +, n = 7; the value of one animal 
which was appeerently poisened by DDT (content in fat nearly 600 mg/kg), 
was not taken into account. 

Average -concen t r a t ion  levels of  the var ious  r e s idues  in the  d i f f e r -  
ent  species are presented in Table 2. Values for pesticide concen- 
t ra t ion  a l l  f a l l  below the tolerance levels prescribed for Western 
Germany. The highest pesticide concentrations, in par t i cu la r  HCO, 
were present in hares. Partridges contained the lowest levels of 
chlorinated hydrocarbons, with the exception of PCB-C. PCB-C levels 
were much higher in a l l  samples than were PCB A-60 levels. This 
resul t  was surpr is ing since the former compounds were assumed to be 
less persistent in the environment than the l a t t e r .  The data pre- 
sented here indicate that th is assumption may be inaccurate. En- 
vironmental contamination with low-chlor inated biphenyls appears to 
be a more serious problem than contamination with high-chlorinated 
compounds. The discrepancy between levels of low- and high-chlor-  
inated biphenyls was smaller in woodcocks than in sedentary species 
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(Table 2) .  This d i f f e r e n c e  appears to be the r e s u l t  of the mi- 
g r a to ry  behavior of woodcocks as does the disproportionately 
high concentration of DDT in these birds. In contrast %o 
neighboring countries, the Federal Republic of Germany has pro- 
hibited the use of DDT since 1972. 

The data presented above show that levels of polychlorinated 
biphenyls in game animals by far exceed levels of commonly 
used pesticides. These results agree with those obtained from 
terrestrial animals in a similar non-industrial biotope as 
reported by Drescher-Kaden et al. (]978) as well as from fish 
and animal products (Brunn 1982; Stojanowis et al. 1983; 
SchUler, Brunn and Manz in press). 

Clearly, the most striking aspect of the results presented 
here are the unexpectedly high levels of PCB-C in all of the 
animals examined. This observation indicates that environ- 
mental contamination by residues of low-chlorinated biphenyls 
may be of considerable significance in the future. 
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