Sedimentary pigments as biomarkers of spatial and seasonal
variations in the Beaufort Sea pelagic-benthic coupling
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Study area

The eastern Beaufort Sea was
- studied in fall 2003 and summer
2004 during the CASES program.
The studied area includes the Cape
- Bathurst Polynya (1), Mackenzie
- River delta (2), the continental shelf
~ (3) and slope (4).

Ice algae and phytbplankton pigments

~ Water was collected at the chlorophyll maximum depth. Ice samples were melted in
filtered sea water. These were then filtered, and filters were extracted in acetone for ice
algae and phytoplankton pigments prior to analysis by HPLC. Phytuplanktun species
composition was estimated using the CHEMTAX software.

Sediment sampling for sedimentary pigments and
- benthic respiration

Sediment cores were collected from a boxcore. Top 2 cm of sediment were separated
in two. Half was extracted in acetone for pigment analysis by fluororometer. Half was
~ studied by HPLC. Larger cores were incubated for benthic oxygen demand (BOD).

| HPLC analysis “‘

|“| Chlorophyll a is used as a marker of fresh organic matter while phaeopigments
Other’ are markers of
phytoplankton taxonemtc groups. HPLC analysis was performed using the method of

Ichen (2001).
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Organic matter inputs to the benthos

Inputs of organic matter are clearly dependent on the local overlying primary production.
In the summer, the high content of fucoxanthin in the continental shelf suggest that
phytoplankton, but also probably ice-algae, diatoms are the main source of food to the
benthos.
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In the polynya area, inputs of organic matter are always low and extremely degraded,
suggesting a weaker pelagic-benthic coupling.

Benthic response

The activity of benthic communities clearly depends on the inputs of fresh phytodetritus.
Benthic processes are the highest on the continental shelf, where the organic matter
inputs are the highest.

The pelagic-benthic coupling is particularly tight on the continental shelf, while in
the polynya, most of processes seem to occur in the water column.
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