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Concentrations of PCBs were aeasured in blood plasma from nestling bald eagles (Hall^eetvs 
leucQcephalus^ throughout che Gcvac Lakes Basin. Nestling bald eagles fro« nest sices that were 
uithin 8.0 fcjn of che Great Lakes had concentrations of PCBs which were six tines greater than 
those in nestlings from Interior nest sites which »«re farther froa tbe laVes. Adult bald eagles 
chac nest within 8.0 ka of the Great Lal^s have lesser productivity (0.71 young/occupied nescj 
Chan eagles chat nest in incerior areas (1.05 young/occupied nest). Productivity Is negatively 
correlated wich conctnttations of PCBs and DDE. 

INTRODUCTION 

Concentrations of polychlorinated biphenyls (PCBs) and other lipophilic subscances in bald 

eagles have cradicionally been neasured by collecting and analyzing abandoned «ggs \ l - 2 } • 

Problens associated with chis method Include Che inability to collect samples fros areas of 

Inceiest and che small nuf»b4:r of eggs collected due to scavenging prior to collection. It has 

been argued that blood plasma collection could be used to supplement chis »echod (3). Determlnldg 

PCB concentrations in blood plasma has several advjiatAges as compared to the collection of eggs 

of endangered wildlife. These include tbe i a c z that the birds are not sacrificed, multiple 
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samples from the came bird can be taken over time, and specific areas of Incercsc can be sampled 

Co eatabllah exposure patterns and changes among time parlods(3). Concentrations of. PCBs in blood 

plasma from bald eagles have previously been determined In other areas of North America (^-7). 

Ue used this method Co decermine PCB coneenCratlona in nescling bald eagles In che Greac Lakes 

Basin. 

METHODS 

Blood was collecced from A6 nescling bald eagles In Michigan during 1987 and 1988, and froa 

121 nestlings in Michigan, Hinnesoca, Ohio, Ontario and Wisconsin in 1989 (Fig. 1). Blood was 

collected using sterile techniques from che brachlalua vein wich heparinized glass syringes fitted 

with 22 or 24 gauge needles. The syringes had previously been washed vith hexanes and acetone. 

Samples of whole blood were transferred to heparinizad vacuum tubes, kept on ice In coolers,, and 

centrifuged within 48 h of collection. Blood plasma vas decanted and transferred to vacuum tubes 

and frozen (8). Concentrations of PCBs vere determined by GC/MS (9-10). 

Figure 1. Bald eagle breeding areas In che Great Lakes Basin. 

RESJUJS 
Mean concentrations of PCBs were greater in nescling bald eagles from nests wichin S.O kn 

of the Great Lakes (hereafter referred to aa Craat Lakes nests) than in nestlings from nests 

farther Chan S.O kn ftom Che Great Lakes (heraaCcer referred to aa incarior nascs) and chose chat 

were downstrean from a pulp nlll on che Menominee River (Table 1). 

Table 1 . Hean c o n c e n t r a t i o n s and ranges (ug/L) of PCBs from n e s t l i n g b a l d e a g l e s I n che Great 

Lakf^ fiasln. 

Nes t ing Area Range 

Great Lakes 

Interior 

Hanoalnee River 

42 

79 

5 

1 ( 3 . 3 

J 3 . 7 

140.4 

3 3 . 0 - 5 2 0 . 0 

5 .0 -200 .0 
9 6 . 0 - 2 1 7 . 0 
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DISCUSS roij 

Concentrations of PCBs in blood plasma from nestling b̂ ild eagles from Greac Lakes nests were 

greater tharv ftom those tiesclings in Oregon and Washtngcon (Table 2} . 

Tabic 2. Mean concentrations and ranges (ug/L) of PCBs in whole blood of nestling bald eagles 

from Oregon and Washington <3.6). Concentrations have been corrected by a conversion 

factor of two to be equivalent co blood plasaa values. 

Nesting Area 

Lower Colunbia River 

Outer Klamath Basin 

Upper Klamath Lake 

Cascade Lakes 

n 

14 

24 

17 

36 

Mean 

129,0 

22.0 

0,0 

0.0 

Range 

0,0-351.0 

0.0-580.0 

nd-280.0 

nd-280.0 

nd»^ot detected 

PCBs and DDE are known to be relaced co decreased productivity in bald eagles (2). 

Reproduction of bald eagles is considered to be. Impaired when produccivlcy, measured as 

youTig/occupied nest. Is less than 1.0. A productivity of 0.7 is necessary to maintain population 

stability (11). Bald eagles using Greac Lakas nests are less productive (0.71 young/occupied 

nest) than eagles using interior nests (1.05 young/occuplcd nest). Bald eagles fail to reproduce 

within five years of nesting near Lakes Michigan and Huron. Greater mortality of adult bald 

eagles has been observed in chese areas. The concencration of total PCBs and TCDD equivalents 

(converted from congener specific data) in two addled bald eagle eggs collected near lakes 

Michigan and Huron were respectively, 83 and 98 ug/g total PCSs and 21,369 and 30,59A pg/g AS 

TCDD equivalents (12.13). In an exfLminaCion of chicken feeding studies, conversion of 

Aroclor/congener concentrations in feed explained the toxic reproductive effects on laying hens 

(13). Concentrations in bald eagle eggs are far greater than known effect levels in poultry 

experiments, either by total PCB concentration or by conversion of Individual PCB congeners 

(12.14,15). Bald eagle productivity is negatively correlated witb concentrations <?f PCBs and DDE 

in addled eggs (2). 
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