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Residue levels of PCBs and OCPs in eggs of Antarctic seabirds and their global

significance
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Abstract : Residue levels of polychlorinated biphenyls (PCBs) and organochlorinated pesticides (OCPs) in eggs of seabirds
(Brown Skua Catharacta lonnbergi, South Polar Skua Catharacta maccormicki, Giant Petrel Macronectes giganteus and Gentoo
Penguin Pygoscelis papua) breeding on King George Island, Antarctica, were measured using a gas chromatography-electron

capture detector (GC-ECD) to determine accumulated organochlorine levels in taxa at the top of the marine food chain, and to
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consider their environmental significance. The results show that bio-magnification in levels of anthropogenic chemicals is taking
place in the eggs of Antarctic seabirds and total concentrations can be arranged as SPCB>DDT>ZHCB (hexachlorobenzene)
>HCH (hexachlorocyclohexane). The concentration ranges of SPCB, DDT, SHCB and HCH in the eggs of skuas were 91. 9~
515. 5ng/g, 56. 6~ 304. 4ng/g, 6.5~ 70.5ng/g and 0.5~ 2. Ong/g respectively; in the eggs of penguins ranges were 0.4~
0.9ng/g, 2.4~10. 3ng/g, 6.0~10. 2ng/g and 0.1~0. 4ng/g; and in Giant Petrel eggs they were 38.1~81.7ng/g, 12.7~
53.7ng/g, 4. 2~8. 8ng/g and 0. 5~1. 5ng/g respectively.

The results also indicate that PCB-180, PCB-153 and P,P’-DDE and HCB were the main components of the residues. Nine
PCB congeners were.found in the eggs of the skua and Giant Petrel (arranged as PCB-180>PCB-153>PCB-194>PCB-138>
PCB-118>PCB-170 > PCB-101 >PCB-163>PCB-149); the concentration of PCB-180 and PCB-153 in the skua and Giant
Petrel eggs were 17. 5~205. 5ng/g and 14. 5~ 30. 5ng/g, accounting for 62% and 69% of the SPCB respectively. Five PCBs
were detected in the penguin eggs, in which HCB and P,P’-DDE concentrations were relatively higher.

The original polluter data in seabirds eggs are studied by using statistical analysis. The result shows the differences in the
mean accumulated organochlorines reflected the ecological habits of the seabirds, such as nesting areas, extent of rﬁovement in
non-breeding periods, foraging areas and foraging methods, and the species’ positioning and interrelationships within the
marine food chain. Importantly, the results show that an accumulation of PCBs and OCPs occurs progressively in the food
chain. Thus the highest residue levels of PCBs were found in the eggs of the Brown Skua, while the lowest levels were in the
penguins. Skuas have a wide-ranging diet, which also includes eggs and chicks of penguins, and this may be a factor in the
bioaccumulation reported here. It is considered that, even without additional burdens, it would take a long time to eliminate
this contamination in the Southern Ocean because of the transfer of these pollutants from one generation to the next.

Key words : Antarctica; seabird eggs; organochlorinated pesticides; polychlorinated biphenyls; residue levels
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%1 ARTAMHBESPETANREAE (ng/e)

Table 1 Residue level of organochlorine pesticides in seabirds eggs(ng/g)

B % RIS K HJE 48
44 Compound  macronertes giganteus Catharacta Lonnbergi Catharacta maccomicki Pygoscelis Papua
GWo7 SM4 SM6 GWo06 GWO6a AD1 AD2 AD3 ADS5 DT2 DT3
WW(g) 90.5 76. 4 86.2 82.0 81.2 90.0 88.5 70.5 68.7 111.7 118.0
B fat(%6) 6.8 5.9 5.7 4.8 4.6 4.2 7.5 2.8 7.2 7.0 5.7
PCB101 2.2 1.5 0.5 2.0 2.0 nd nd nd nd 1.0 0.3
PCB118 39.5 25.2 7.9 10.7 10.0 0.2 0.1 <0.1 0.7 5.9
PCB138 45.6 29.2 15.6 10.9 7.2 0.1 0.1 0.1 0.1 1.4 10.5
PCB149 2.0 <1.0 1.0 <1.0 1.0 nd nd nd nd <0.1 0.3
PCB153 140.0 95.4 39.0 17.5 24.5 0.4 0.2 0.3 0.1 14.5 19.4
PCB163 3.0 <1.0 1.0 2.0 1.0 nd nd nd nd <0.1 0.1
PCB170 30.0 30.1 18.0 9.1 9.0 nd nd nd nd 4.5 4.0
PCB180 205.5 80.3 61.5 35.0 33.0 0.2 0.1 0.1 <0.1 14. 6 30.5
PCB194 47.7 28.4 17.5 5.0 4.2 <0.1 <0.1 <0.1 <<0.1 7.4 4.6
3PCB 515.5 292.1 162.0 90.2 91.9 0.9 0.4 0.6 0.4 38.1 81.7
HCB 70.5 18.8 13.5 7.2 6.5 9.4 10.2 8.5 6.0 8.8 4.2
SHCH 2.0 <0.5 0.8 1.5 1.0 0.4 0.1 0.2 0.1 1.5 0.5
PP'-DDT 10.2 12.5 8.4 6.8 6.1 0.16 0.5 0.5 0.4 0.2 5.0
PP'-DDE 294.2 133.4 116.5 54. 6 50.5 10.1 7.4 5.9 2.0 12.5 48.7
ZDDT 304. 4 145.9 124.9 61.4 56. 6 10.3 7.9 6.4 2.4 12.7 53.7

PCB (PCB101-+PCB118+PCB138+PCB149+PCB153+PCB163+PCB170+PCB180+PCB194);ZHCH  (B-HCH+o-HCH) ; ZDDT (P,
P'-DDT+P,P’'-DDE)
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FARAMXGSHAESRBERAKBERYHENLME. WE pg 4 Residue levels of polychlorinated biphenyls (PCBs) and
HHOE AKARE TREPERERD T LRIER T organochlorinated pesticides (OCPs) in eggs of seabirds (ng/g)
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HETE ESEEWKNTE ML F HCHS EARRIK, TR R £ AMHL¥45# 5 PCBs . DDTs \HCB M Ik 5
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