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Organochlorine residues have been reported in many species of 
birds found dead or shot around the Great Iakes Basin. Raptors 
and fish-eating birds bave had very high residues in the past 
while terrestrial seed- and insect-eaters have had relatively 
low residues (Frank et al. 1975, 1983; Sileo et al. 1977). Most 
of the organochlorine insecticides like DDT, aldrin, dieldrin, 
chlordane, endrin and heptachlor have been removed from field 
use, and controls have been placed on the dispersal of 
organochlorine industrial chemicals like mirex and PCB. These 
substances are very persistent. The major sources of 
contamination now are environmental residues picked up by birds 
in their normal feeding. These co~pounds bioacoaaulate in bird 
species, and the highest residues a~ate at the top of the 
food chain. This paper is a compilation of data obtained from 
dead birds collected in the Great Lakes Basin over the last 16 
years and analyzed for organochlorine contaminants. 

ML-~�9 AND I V J ~ ~  

Between 1972 and 1988, dead birds were collected by staff of the 
Ontario Ministry of Natural Resources and submitted to the 
Department of Avian Pathology at the University of Guelph for 
clinical examination and diagnosis. As part of that procedure 
birds not obviously diseased were submitted to the Agricultural 
laboratory Services Branch, Ontario Ministry of Agriculture and 
Food for analyses to assist in diagnosis. Some of these birds 
were obviously poisoned while others appeared normal or 
emaciated but an exact diagnosis of death was not possible. The 
birds have been categorized for review to determine if a trend 
could be determined over the last two decades. Small birds were 
submitted for analysis as whole carcasses while for larger birds 
clinicians dissected out and submitted specific tissues or 
organs for analyses. 

Organochlorine insecticides and PCB, in tissues, organs, eggs 
and carcasses were extracted and cleaned up according to the 
procedure described by Frank et al. (1975, 1983). PCBs were 
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separated from other organochlorine compounds including 
hexachlorobenzene (HCB), DDT, heptachlor expoxide, dieldrin, 
chlordane and mirex, on a charcoal column as described by 
Holdrinet (1974). The analysis for mirex and chlordane was 
initiated in 1976 according to the procedure of Holdrinet 
(1979). 

Extractswereanalyzedbygas-liquidchromatography (GLC) with 
an electron-capture detector. Residue identitywas confirmed on 
random samples bythin-layerchromatography (TIC); appropriate 
areas of thechromatogramwere removed, extracted, and re- 
examinedbyGLC. The presenoeofmirexwas furtherconfirmedby 
the nitration procedure as describedbyHoldrinet (1979). 

Recoveries ofpesticides, and PCBswere checkedperiodicallyby 
fortification of tissue homogenates before Soxhlet extraction. 
Average recoveries were as follows: p,p' DDT 89%, p,p' DDE 96%, 
p,p' TDE (DDD) 94%, o,p DDT 91%, dieldrin 89%, heptachlor 
epoxide 91%, HCB 74%, cis and trans-chlordane 87%, mirex 76%, 
and PCBs 85 to 90%. The data do not include corrections for 
recovery. Quantitation limits, belowwhich values were 
designated as eithertrace or not detected, were set at 0.005 
ug/g in fat for all organochlorine insecticides and 0.05 ug/g in 
fat for l~Bs. 

PCB estimations werebased on conparison with standard mixture 
of Aroclors 1254 and 1260 and were quantitated by comparison of 
t/ne sum of peakheights of VII, VIII, and X accordingto the 
Reynolds (1971) numbering system. The ratio of Aroclor 1254 to 
Aroclor 1260 in the standard atixture varied from 5:1 to 4:1. 
Reportedvalues of chlordane residues represent the total of the 
cis and trans-chlordane isomers plus trans-nonachlor. 

RESULTS AND DISCUSSION 

The accumulated residue data on birds analysed between 1972 and 
1988 were compiled and appear in Tables 1 to 4. Birds were 
categorized into the following four groups: (i) terrestrial 
seed-eaters, (ii) birds associated with the aquatic environment, 
(iii) raptors and (iv) gulls and terns. 

The lowest brain residues were found in the seed eating birds 
(Table i). Organochlorine residues among the group rarely 
exceeded 1.0 mg/kg and many were below 0.i mg/kg throughout the 
two decades of sanpling. A puree of two grackles and a liver 
from a robin were exceptions which exceeded these levels. No 
trer~ in organochlorine residues could be discerned between 1972 
and 1985. 

Organochlorine residues in birds associated the aquatic 
environment contained higher residues than the seed eaters 
(Table 2). Residues of t-DDT and PCB were above 0.i mg/kg and 
frequently above 1.0 mg/kg with some above i0 mg/kg. Five great 
blue herons were analysed between 1973 and 1985 and brain and 
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liver levels appeared lower in 1980 than 1970. The brain of 
loons analysed between 1984 and 1987 had t-DDT residue levels of 
i. 07 to 9.7 mg/kg and PCB levels between 7.7 and 50 mg/kg. 
These levels were between the residue levels reported by Frank 
et al. (1983) for healthy loons (1.03 mg/kg t-DDT, 2.4 mg/kg 
PCB) and emaciated loons (20 mg/kg t-DDT and 55 mg/kg PCB) 
collected between 1971 and 1974. Both sets of data on herons 
and loons fail to confirm if residues have declined over the 
past two decades. 

Organochlorine residues in rapters were both higher and lower 
than those of herons and loons (Table 3). Between 1974 and 1987 
levels of both t-DDT and PCB in six bald eagles showed very 
little change. Over this period t-DDT ranged from 0.05 to 31 
mg/kg in brain with the highest occurring in 1981 and the lowest 
in 1979. In the saine period three Osprey brains were analysed 
and the highest t-DDT level was in 1987 and the highest PCB 
level was in 1985. Hence it was difficult with the limited data 
to conclude if residues were declining. 

The highest organochlorine residues were present in gull brains 
(Table 4). t-DDT residues in brain in the early 1970s were 
frequently above i0 mg/kg and as high as 81 mg/kg while PCB 
residues were most frequently over i00 mg/kg. During the 1981 
to 1983 period brain levels of t-DDT were rarely above 0.2 to ii 
mg/kg and PCB were between 1 and 16 mg/kg. This group of birds 
appeared to be the only one where a definite decline in residues 
can be observed. 

Many of the levels in gull brains were lower than the levels 
reported by Sileo et al. (1977) when ring bill gulls were 
analyzed during a die-off in 1969 and again in 1973. At that 
time residues rar~ed up to 582 mg/kg DDE and 940 mg/kg PCB in 
1969 and 48 mg/kg DDE and 550 mg/kg PCB in 1973. 
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