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Introduction

Phytoplankton play a critical role in the cycling of elements in the ocean by taking up dissolved nutrients (e.g., C, N, Si, P) and returning them back to seawater upon their death and decomposition.  Phytoplankton physiology is then responsible for changes in the C balance in the upper water column, which in turn influence atmospheric CO2 concentrations and modify global climate (Volk & Hoffert 1985).  

The study of the nutrient physiology of phytoplankton contributes to the understanding of biogeochemical cycling and ecosystem dynamics in surface waters.  Over spatio-temporal scales that approximate the residence time of water in the mixed layer, the rate of “new production” (nitrate-based primary productivity) can be used as an indicator of the vertical flux of organic matter out of the euphotic zone (i.e., export production, Eppley and Peterson 1979).  High rates of new production are normally attributed to diatoms.  In contrast, high rates of “regenerate primary production” (ammonium and urea-based) are generally indicative of low export rates and the presence of phytoplankton assemblages characterized by small cells (less of a diatom contribution).  The predominance of one phytoplankton group over another has a direct impact on food web structure in surface waters, and on the magnitude of primary and export production available for consumption at higher trophic levels. 

Diatoms, a group of phytoplankton from the Class Bacillariophyceae, are major primary producers and key exporters of organic matter and opal in marine coastal waters and upwelling regions throughout the world’s oceans.  Diatoms have an absolute requirement for Si, which is precipitated as amorphous hydrated silica in their cell walls (Martin-Jézéquel et al. 2000).  Hence, diatoms control the cycling of Si and contribute significantly to the downward flux of biogenic silica, N and C in most oceanic regions (Tréguer et al. 1995).  In the Southern Ocean, diatoms are responsible for as much as 75% of the annual primary production.  In particular, the area between the Antarctic Polar Front and the northern extent of the marginal sea ice is the site of massive diatom blooms (Brzezinski et al. 2001).

It is critical that comprehensive studies of phytoplankton process are carried out in surface waters of the Western Canadian Arctic in order to determine the potential effects of Arctic climatic changes on nutrient dynamics, autotrophic biomass and productivity, and export fluxes.

Overall Objective

The goals of our project are: (1) to investigate the dynamics of nutrient cycling and the rates of phytoplankton (total, new and regenerated) production and (2) to assess how variability in physical and chemical gradients affect phytoplankton dynamics in surface waters of the Western Canadian Arctic.

In order to achieve these goals, our Specific Objectives are:

(1) The study of nutrient pools in surface waters.

We collected samples for the measurement of dissolved nutrients (NH4, N-urea, NO3, Si(OH)4, PO4) and particulate C, N and Si.

(2) The determination of the structure of the phytoplankton community.

We collected samples for:

· The measurement of total and size-fractionated chlorophyll a (0.7 and 5 µm) 

· The composition of phytoplankton assemblages by light microscopy and Flow-Cam.

(3) The determination of the magnitude of total, new and regenerated production by phytoplankton.

We performed experiments with live phytoplankton assemblages by inoculating the cultures with:

· 14C, 15NO3, 15NH4 and 15N-urea
Cultures were grown in on deck incubators for 24 hs.

This work was carried out along a vertical profile throughout the euphotic zone (at ~6 depths corresponding to 100, 50, 30, 12, 1 and 0.1% of surface irradiance) at selected stations, which were strategically chosed to identify extreme conditions or different ecosystems.  The following is a list of stations and depths sampled:

· AG5: 2, 8, 12, 23, 49, 85  m
· BI2: 2, 8, 16, 33, 85, 132 m
· CB29: 2, 12, 24, 64, 110, 159 m

· MK3: 1 m

· MK1: 2 m

· CB28aa: 2 m

· BL1: 5 m

· BL2: 2, 5, 7, 14, 28, 49 m

· BL4: 5 m

· CB2a: 2, 5, 8, 10, 30, 65 m

· CB4: 2, 6, 9, 19, 46, 70 m

· RS1:  2, 9, 15, 27, 60, 92 m

· CB9: 2, 6, 10, 21, 49, 79 m

· CB11b: 2, 7, 14, 27, 63, 95 m

· CB15: 2, 7, 12, 25, 63, 99 m

· CB21: 2, 8, 16, 36, 74, 106 m
