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The world-wide occurrence of synthetic chemicals is now nearly
ubiquitous. Many of these compounds are resistant to natural degradative
processes, have low aqueous solubility, and are transported great distances by
atmospheric processes. These chemicals persist for many years once introduced
to the environment being detected in even the remotest locations.
Bioaccumulation and biomagnification occurs throughout food webs and
ultimately can impact human consumer populations. This general class of
compounds is commonly referred to as Persistent Organic Pollutants (POPs) and
has recently come under international regulation and restriction. Many members
of this class of compounds are known to induce sub-lethal, chronic effects in
biota that can impair metabolic processes, ecosystem function and reproductive
success when present at relatively low levels. The first generation of human-
made compounds was originally detected in polar biota in the 1960’s and 1970’s
and was epitomized by the pesticide DDT, made famous by Rachel Carson’s
book “The Silent Spring”. In the intervening years a wide range of anthropogenic
chemicals have been observed in Polar Region biota and abiotic matrices (i.e.,
water, sediment, soil, snow, and air). Residuals from the use of these chemicals
in temperate climates have been shown to accumulate and cause adverse
effects in the Polar Regions far from their original points of introduction. While
extensive surveys have been conducted in the north, most notably the AMAP
program, less organized surveys of the presence of these compounds have been
conducted in the south. As some of these chemicals have been banned, others
continue in use, and a secondary generation of replacement chemicals of
unknown environmental fate is being introduced. A bipolar census of the
chemical impurities in polar organisms and associated abiotic matrices is timely
and needed.

Many nations now have the capacity to analyze and detect the complex,
ultra-trace levels of synthetic chemicals that are encountered in the environment.
This capacity presents an opportunity for the creation of a world-wide network of
laboratories, intercalibrated through quality assurance and round-robin analytical
exercises, to produce an unprecedented survey of synthetic chemicals in the
Polar Regions. A concerted effort by many nations could also serve to create
additional capacity in other countries that have a desire to develop these
capabilities within their own nations through training, exchange of scientists and
analysts, and shared resources. The outcome of this census of global pollutants
in the Polar Regions would provide a comprehensive benchmark for the year
2007-2008 which could be used to judge the effectiveness of future international
regulation of chemicals world-wide and the slow but inevitable progression in
global contamination. The inventory would be comprehensive including polycyclic
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aromatic hydrocarbons (PAH), pesticides, polychlorinated biphenyls (PCBs),
dioxins and furans, and their breakdown products. It would also screen for the
second generation of chemicals that are potential threats in the future, such as
the poly-brominated fire retardants, which are just now appearing in Polar
Regions. These efforts could be closely linked with proposed biological census
and inventory projects by the provision of sampling instructions and materials
tapping into a vast network of field operatives that would send samples to
regional laboratories for analysis. The information developed would also provide
some indication of whether the ecosystems being inventoried are pristine or have
they been subject to significant anthropogenic influences. One activity would be
the establishment of a permanent archive of materials that could be
retrospectively screened in the future for unforeseen or unpredicted pollutants.

The capacity built in many nations, the network of sampling efforts, and
the cooperative relationships would be continued beyond the IPY. As a
bellwether of change, a network for global pollutant detection at the poles could
serve as a first alert to developing environmental threats. The capacity built
during the IPY could also be applied to pollutant problems closer to home within
each participating nation.



