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column, represents an added mass effect. Due to cross-
shelf variations in the controlling length scale parame-
ter L, the dispersion relationship is highly non-linear,
allowing mathematically for the possibility of freely os-
cillating currents at both super-inertial and sub-inertial
frequencies. The dispersion relationship for a special
class of super-inertial solutions shows that L (and its
associated frequency) can take on only certain values
depending on location across a depth-varying domain.
For near-inertial frequencies, L approaches infinity near
the shoreline. Moreover, the cross-shelf structure of the
amplitudes for this family of solutions reproduces ob-
servations in which the amplitudes of the current oscil-
lations increase moving offshore from the coastline but
then decrease out over the shelf break/slope region.
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Wave-wave interactions are the major mechanism
determining growth rates and properties of surface
gravity waves. Phillips [1960] pointed out that at least
four gravity waves could interact resonantly in deep wa-
ter. Which wave-wave interactions dominate in shallow
water remains unclear. Frelich and Guza [1984] sug-
gested that three-wave interactions dominate in shallow
water. Lin and Perrie [1997] pointed out that at least
four gravity wave interactions are required to satisfy
the resonance conditions for all water depths. How-
ever, in extremely shallow water, the four-comparable
gravity wave interactions do not satisfy resonance con-
ditions. The resonant conditions in shallow water re-
quire one long wave interacting with three local wind
waves, with the long wave corresponding to swell, an
edge wave, a bottom topography wave, etc. The three-
wave interaction theory neglects low frequency waves.
The three-wave and four-wave theories lead to entirely
different coastal dynamics. If three wave interactions
dominate, the surface waves should remain high fre-
quency waves with small wave amplitudes. However,
when three local wind waves interact with one long
wave, the long wave can grow steeper and faster in the
coastal region than in deep water because the nonlin-
ear wave-wave interaction rate increases rapidly with
decreasing water depth.

Unfortunately, the nonlinear wave-wave interactions
are hard to measure because it is difficult to separate
the nonlinear wave-wave interactions from the effects
of wind stress, wave breaking, dissipation, and currents
on surface waves. Existing nonlinear wave-wave inter-
action models cannot answer the above questions be-
cause they are based on resonant theories. To address
this issue, we develop a finite-amplitude wave-wave in-
teraction model for arbitrary water depth that employs
pseudo-spectral methods. The model includes reso-
nant and non-resonant wave-wave interactions, such
as 2-, 3-, 4-, N-wave interactions, where N is the
truncation level of the model. Our numerical results
show that in shallow water, the nonlinear transfer rates
due to one long wave interacting with 3-local wind
waves are much greater than those due to all other
wave-wave interactions summed together, including the
quasi-resonant three-wave interactions, five-wave inter-
actions, etc. Therefore, the dominant nonlinear wave-
wave interactions should be one long wave interact-
ing with three local wind waves. When a long wave
comes into the coastal region, it absorbs energy from
short waves through wave-wave interactions and grows
steeper and faster than in deep water.
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A large-eddy simulation (LES) model is used to
simulate the interaction of stratified flow with bottom
orography in the coastal environment. Flow over a sim-
ple ridge is examined using parameters consistent with
conditions along the west coast of the US. Experiments
are performed for water velocities ranging from 0.1 to
0.4 m/s, with a constant stratification. Results with a
smooth lower boundary show that these conditions pro-
mote mode 1 and 2 resonant internal lee waves, which
force significant form drag on the water velocity. The
strength of these waves is determined by the height of
the obstacle relative to the depth of the water column
and the value of the internal Froude number. Imposing
a rough lower boundary disrupts the modal structure
by forming a turbulent boundary layer. The net effect

is a decrease in the overall drag because of the reduc-
tion in pressure drag produced by the internal wave
response.
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Temperature and salinity were measured within
Arctic leads during a two-month period during the sum-
mer of 1998 as part of the SHEBA field experiment.
Underway measurements at a depth of 15 cm were made
with a CTD mounted on the bow of a 3-m skiff. In
addition, profiles of temperature, salinity and optical
properties were made with a second CTD on sections
across the lead. Daily measurements were made primar-
ily in the same lead, but on several occasions tempera-
ture and salinity profiles were also measured in several
leads with a CTD lowered from a helicopter. When the
melt season began, a fresh layer with very low salin-
ity (2 psu) and temperature well above freezing (2 C)
formed at the surface of the lead. This layer persisted
and grew to a depth of over 1 m until it was mixed into
the upper ocean by the action of a passing storm in
late July. The focus of this paper is on the horizontal
variation of temperature and salinity within the lead
and the relationship of the variability to distance from
the lead edge, wind speed, and wind direction. The he-
licopter measurements in multiple leads illustrate the
effect of lead age (time since opening) on temperature
and salinity.
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The Arctic halocline water is near freezing and con-
siderably saltier than that in the mixed layer. This
layer is sandwiched between the thermocline and the
mixed layer. Previous studies indicate that the halo-
cline water is formed in coastal polynyas where brine
rejection is high in winter. In this study we will exam-
ine the vertical mixing driven by storms as a potential
mechanism that may have contributed to the formation
of halocline water. Our study is motivated by buoy ob-
servations which show that vertical mixing could reach
the depth of the halocline and even the thermocline
in various regions in the Arctic Ocean. These mixing
events were mechanically forced by intense storms mov-
ing across the buoy sites. The mixing between the sur-
face and thermocline waters could result in a new water
mass hydrographically similar to the halocline water.
This mechanism will be examined by using observations
and tested by a simple model.
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The nature of the reduction trend and quasi-decadal
oscillations in northern hemisphere sea-ice extent is in-
vestigated. The trend and oscillations, which seem
to be two separate phenomena, were found in data.
This study proposes a hypothesis/theory that the Arc-
tic sea ice reduction trend in the last three decades
triggered the quasi-decadal Arctic sea ice oscillation
(ASIO), based on both a conceptual model and data
analysis. The theory predicts that the quasi-decadal
oscillations are triggered by thinning in sea-ice, leading
to the ASIO being driven by a strong positive feedback
between the atmosphere and ocean. Such oscillations
between the Arctic Basin and GIN seas are predicted to
be out of phase with the phase difference being 3pi/4.
The wavelet analysis of the data reveals that the quasi-
decadal ASIO did occur actively since 1970s following
the trend (i.e., as sea ice became thinner and thinner),
although the atmosphere experienced quasi-decadal os-
cillations in much of the last century. The analysis also
confirms the out-of-phase prediction between these two
regions, which varied from 0.62pi in 1960 to 0.25pi in
1995.
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Pressure ridge keels modify locally the boundary
layer flow pattern. They were shown to be associated
with the development of a stable melt layer along their
sheltered side ie. downstream of the keel. Data col-
lected during our field work were used to validate a sim-
ulation in which we compute eddy diffusivity coefficient
as a function of the distance to the ridge. Our experi-
ment was conducted during the 2000 spring melt onset
in the Hudson Bay, Canada. High-resolution salinity
records sampled at 0+, 25 and 50 cm from the ice-
water interface were analyzed at 3 stations positioned
close and away from the sheltering influence of a pres-
sure ridge. Also, thermistors were installed in the ice
and at the ice water interface at and between the 3 sta-
tions. Our results show a two order gradient in eddy
diffusivity magnitude between sheltered areas and non-
sheltered ones. More importantly, we observed a flux
of melt water in the bottom ice from areas where the
ice-water interf! ace is lower to areas where this inter-
face is at a higher elevation. As shown on ice cores, this
buoyantly induced flux produces a volume melt of the
bottom ice layer. Also, our data show a melt rate in the
ridge vicinity station 3 times higher than what our sim-
ulation and in situ bottom ice ablation measurements
would give.
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Previous parameterizations of shortwave and long-
wave fluxes in the Arctic have attempted to capture a
varied landscape in one equation. Differences in surface
types and sky cover have been distilled into a single
variable, be it albedo, surface vapor pressure, or cloud
fraction so that polynyas utilize the same schemes as
ice floes, glaciers, and snow drifts. Recent evaluations
of radiative flux parameterizations by Hanesiak et al
(2000), Hanafin and Minnett (2001), and Ananasso et
al (2001), underline the need to optimize each parame-
terization scheme to fit the target environment.

So far, adjustments to known schemes have per-
formed reasonably well in modeling the surface radi-
ation at terrestrial and fast-ice locations. Marginal ice
zones and marine environments prove to be more com-
plex, partly due to their dynamic nature but also as a
result of poor sampling in these areas. In September of
1999, during the height of the melt cycle and just prior
to fall re-freeze, the Canadian Coast Guard ice-breaker
Pierre Radisson conducted an extensive field study of
the North Water Polynya in northern Baffin Bay. Ship-
board observations include aerosol content, cloud type
and cover, and ice type and cover in addition to me-
teorological, radiative, and radiometric data. These in
situ measurements will be used to assess the sensitivity
and applicability of radiative flux parameterizations to
fluctuations in the Arctic marine environment.
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Numerical sea ice models have employed increas-
ingly detailed parameterizations to describe ice inter-
nal dynamics and thermodynamics. However, nearly all
such models have treated ice advection using either the
upstream method, which is very diffusive, or centered
differences, which tend to create artificial extrema and
may lead to negative ice concentrations and thicknesses
unless additional artificial diffusion is employed.

We describe application to sea-ice advection of the
second-order moment (SOM) method of Prather (1986).
This method, which has been used primarily in atmo-
spheric chemistry models, maintains positivity while
exhibiting very low numerical diffusion and dispersion.
In a series of numerical tests we demonstrate that (i)
SOM is more accurate than the flux-corrected trans-
port method; (ii) SOM can maintain relatively sharp
ice edges without introducing negative values and spu-
rious extrema; (iii) SOM leads to greater ice thicknesses
and volumes than either upstream or centered differ-
ences when employed in a climatologically-forced Arc-
tic Ocean model.

Relative merits of SOM and the particle-in-cell
method as described by Flato (1993) are briefly dis-
cussed.

Prather, M.J., Numerical advection by conservation
of second-order moments, Journal of Geophysical Re-
search, 91, 6671-6681, 1986.

Flato, G.M., A particle-in-cell sea-ice model,
Atmosphere-Ocean, 31, 339-358, 1993.
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Lipid biomarkers in sediments from the Chukchi
and Beaufort Seas were examined to compare sources
of organic carbon and its transport from shelves to
basins of the western Arctic Ocean. Biomarker dis-
tribution reflected differences between the two re-
gions. Sediment from the Chukchi Shelf contained a
large proportion of sterols indicative of diatoms (24-
methylcholesta-5,24(28)-dienol and 24-ethylcholesta-
5,24(28)Z-dienol) together with algal polyunsaturated
fatty acids (18:4, 20:5 and 22:6) and high phytol con-
centrations (280µg/g OC), suggesting that phytoplank-
ton production strongly influences carbon dynamics on
the shelf. Despite a large influx of terrestrial car-
bon from the Mackenzie River, algal polyunsaturated
fatty acids (PUFAs) in Beaufort Shelf surface sediments
still comprised a significant fraction of the total acids.
Transects of surface sediment from shelf to basin in
both regions show a decrease in the fraction of algal
PUFAs accompanied by an increase in the fraction of
long-chain vascular-plant derived fatty acids. Core pro-
files were also analyzed to examine historical trends
in carbon production and preservation between shelf
regimes. Cores from comparable water depths on the
two shelves were dissimilar in both biomarker concen-
tration and distribution. Chukchi Shelf and Slope sedi-
ments contained significant, but variable, amounts of
algal biomarkers throughout while in Beaufort Shelf
and Slope sediments distinct algal fatty acids decreased
rapidly downcore. Sterol profiles also differed between
Chukchi and Beaufort sediment, highlighting the abun-
dance of algal sterols in the Chukchi Sea and the en-
richment of vascular plant material in the Beaufort Sea.
Such differences suggest that transport of organic ma-
terial to sediments varies substantially between the two
shelves and has also varied over time, reflecting the

rapid response of the Arctic continental shelves to cli-
matic change.

URL: http://cbl.umces.edu/˜harvey/SBI
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The drifting of sea ice in the Arctic Ocean pro-
vides a unique transport mechanism both for sedi-
ments and associated elements incorporated into sea
ice at formation areas, as well as for atmospherically
supplied species intercepted during transit. Fluxes of
sediment and particle-reactive chemical species might
thus be enhanced in ablation areas such as the Fram
Strait and the Barents Sea through melting of the ice.
Here we present a study based on the measurement
of the activities of several radionuclides, both natu-

ral (7Be, 210Pb, 226Ra) and anthropogenic (137Cs,
239Pu and 240Pu), in sea-ice sediments collected from
the western part of the Fram Strait. The distribution

of 210Pb and the Pu isotopes in bottom sediments re-
trieved from different locations and depths across the
Fram Strait were also investigated. Sea ice intercepts
and transports atmospherically-supplied radionuclides

such as 7Be (half-life = 53 d) and 210Pb (half-life =
22.3 y), and entrained sea-ice sediments are able to
scavenge a significant fraction of these radionuclides
from the ice during transport. Based on their activ-
ity ranges and the correlation between them it was ob-

served that all the 7Be and most of the excess 210Pb
in sea-ice sediments are added to the ice while in tran-
sit. The 7Be/210Pbex ratio of sea-ice sediments was
used as a chronometer to estimate transit times of sea
ice from origin areas to the western Fram Strait to be

about 3-5 years. Activities of 239,240Pu and 137Cs

and 240Pu/239Pu atomic ratios (all but one sample
∼ 0.18) in sea-ice sediments point to atmospheric fall-
out as the main source of these anthropogenic radionu-
clides reaching the western Fram Strait at the time

of sampling (1999). The lack of correlation with 7Be

and 210Pb suggests that atmospheric input of artifi-
cial radionuclides onto sea ice is presently negligible.
Based on these results and together with mineralogi-

cal data, 7Be and 210Pb distributions and calculated
back trajectories, the investigated sea ice floes could
have originated on the western continental shelves of

Siberia. 240Pu/239Pu atomic ratios lower than the
global fallout value of 0.18 were measured in bottom
sediments in the deep areas of the Fram Strait and also
in selected regions from the Northeast Water (NEW)
Polynya. This finding provides evidence that pluto-
nium from a source other than atmospheric fallout has
reached the area. Likely sources of this Pu include tro-
pospheric fallout from atomic weapons testing of the
former Soviet Union or Pu released from nuclear re-
processing facilities. The linkage of the plutonium and
210Pb distributions in bottom sediments with the lo-
cation of the extent of sea-ice and thus the influence
of sediment release from sea ice is discussed, together
with the two other main aspects affecting the sedimen-
tation in the Fram Strait, namely the transport of par-
ticulate material by near-bottom currents and the bio-
logical productivity and subsequent downward particle
export.
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gratitude to the Government of Spain and the Fulbright
Commission for the concession of a postdoctoral fellow-
ship. K.O. Buesseler, S.M. Pike and L. Ball are thanked
for their guidance on the Pu analyses by ICP-MS at the
WHOI facility.
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Distribution of 231Pa and thorium isotopes (mainly
230Th) in the water column have been utilized as pow-
erful tracers to investigate the geochemical pathways
of particle-reactive material in the ocean. Although
both of these nuclides have short residence times in
the ocean, they become chemically fractionated dur-
ing their removal onto suspended particulate matter.
From earlier studies, it appears that the removal rates
of these nuclides in certain regions of the deep Canada
Basin is slow while in other regions the removal is com-
parable to other major ocean basins. To understand
what factor(s) control the scavenging of these particle-
reactive radionuclides, we collected a suite a samples
from this region. We collected two vertical profiles
in the deep Canada Basin (75◦ 13’N, 149◦ 54’W; 73◦
50’N, 152◦ 55’W), one profile in the slope (73◦ 15’N,
155◦ 06’W), and two profiles in the shelf regions (71◦
40’N, 154◦ 46’W; 71◦ 44’N, 153◦ 56’W).

The concentrations of 231Pa, 230Th and 228Th var-

ied between 0.05 dpm m−3 and 0.2 dpm m−3, 1.3 dpm
m−3 and 12.4 dpm m−3,and 0.21 dpm m−3 and 0.64
dpm m−3, respectively. The first order residence time
for 228Th varied between 0.4 and 1.9 years, which is
comparable to other major ocean basins. The scaveng-
ing efficiency of these nuclides appears to be similar to
other major oceanic regimes. The suspended particle
concentration and inventory in the deep basin is also
considerably higher than those reported for the Alpha
Ridge Station (Bacon et al., 1989 - EPSL 95, 15-22).
The relative cycling of thorium isotopes in the surface
and deep waters of the Canada Basin will be discussed
using a reversible exchange model.
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From 8 May to 9 July 2001, seasonal trends in
the biomass of ice algae, under-ice phytoplankton, and
under-ice sedimentation were followed at a first-year
landfast ice station in McDougall Sound (Canadian
High Arctic). Biomass measurements, including chloro-
phyll a (chl a), particulate organic carbon and nitro-
gen, and biogenic silica, were carried out every third
day for two ice algal sites (high and low snow cover
thickness), four water column depths (2.5, 5, 10, and
25 m) and three sediment trap depths (2.5, 5 and 25
m). Concomitantly, climatic and oceanographic vari-
ables including air and under-ice temperatures, surface
and under-ice PAR, were continuously monitored. The
average bottom ice chl a concentration was maximum

in mid-May (ca. 80 mg m−2) and showed a consis-
tently decreasing trend during June. Under-ice sed-
imentation generally mirrored the changes in ice al-
gal biomass. On average, chl a sedimentation was <

1 mg m−2 d−1 in May and increased 5-fold during
June. In the water column, large punctual increases in
biomass were observed at the surface before mid-June,
likely reflecting input of ice algae into the water col-
umn. Under-ice PAR did not increase before the end
of June, also supporting that biomass increases in the
water column were from the input of ice algae rather
than phytoplankton growth. Strong correlations were
observed between sinking fluxes measured at 2.5 m and
those at 10 and 25 m, suggesting that ice algae were ex-
ported to depth. Regression slopes indicated that, for
chl a, there was a loss of ca. 10% from the surface to
25 m. These results are interpreted in view of forcing
factors that influence the timing of the release of ice al-
gae into the water column and their subsequent sinking
export to the pelagic and benthic compartments.
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The shelf of northern Norway is a highly produc-
tive area where the circulation is complicated by the
North Atlantic Current and fresh water runoff. To
study the zooplankton advection by both the North
Atlantic current and Norwegian coastal current, and
the role of mesoscale eddies in ecosystem dynamics, a
mesoscale physical and biological survey was carried
out in late June 2000 on the R/V Jan Mayen. Cross
shelf transects with high-resolution measurements of
CTDF fields and zooplankton distribution were con-
ducted using a towed instrument package including an
Optical Plankton Counter (OPC), CTD , and fluorom-
eter. The survey covers the region from 68◦N 70◦N
in latitude and from onshore to 150 km offshore. The
OPC data showed a high concentration of abundance
in the top layer of the water body. This layer changes
gradually from 50 m on higher latitude (70◦N) to 10m
on the lower latitude (68◦N). The zooplankton distri-
bution is fairly even across the shelf except in the deep
canyon area, where the zooplankton abundance is dis-
tinctively concentrated. The co-occurrences of a warm
temperature layer, Chl-a maximum, and high zooplank-
ton abundance imply that the temperature is critical to
the phytoplankton and zooplankton distribution. The
convergence of the circulation is further investigated to
understand the maxima of zooplankton and subduction
of phytoplankton into a greater depth.
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Water and nutrient export during the peakflow sea-
son (May to July) were affected by a wildfire in early
summer 1998, which burned 90% of an upland water-
shed on the Boreal Plain of western Canada. Water ex-
port increased after fire (1999 to 2000) relative to a pre-
fire study year (1983) and compared to a reference sys-
tem (P = 0.01). The increase in particulate phosphorus
(PP) export after fire was also greater in the burned
than the reference watershed (P = 0.05). Whereas PP
comprised a similar proportion of total phosphorus ex-
port in the burned stream before fire and in the refer-
ence stream (65%), it comprised a higher proportion
after fire (77%, P < 0.02). Changes in phosphorus
export were most evident during peakflow and were
largely restricted to the particulate fraction. This sug-
gests that even in this low relief region, removal of veg-
etation enhances overland flow during and after storm
events such that particulates are readily flushed from
the watershed. This study is a component of the For-
est Watershed and Riparian Disturbance (FORWARD)
study, which links water quality and watershed distur-
bance indicators with management on the Boreal Plain
of western Canada.
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Intensive chemosynthetic microbial activity fueled

by H2S oxidation was measured by
14C fixation in the

dark and in presence of DCMU in Lake Kinneret wa-
ters. This process occurred in water collected below
the photic zone (20 m) at the chemocline in the late
autumn (Nov-Jan), and close to the sediment water
interface in May when the chemocline starts to form.
Averaged depth-integrated chemoautotrophic primary
production at the chemocline was 16% and 24% of the
photosynthetic primary production in May and during

autumn, respectively. The δ13C of particulate organic
matter at the chemocline ranged between - 27o/ooand
- 39o/oo, the latter being associated with intensive

chemosynthesis. These 13C values support our earlier
hypothesis that chemoautotrophic bacteria constitute,
directly or indirectly (through the microbial loop), a
13C -depleted food source for the zooplankton in the
lake during autumn and early winter. Mass and isotopic
balance of carbon and H2S suggest that chemosynthetic
productivity may constitute 20 to 25% of the primary
production in Lake Kinneret annually.
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Magnetotactic Bacteria (MB) are a diverse group
of prokaryotes that precipitate the mineral magnetite
(Fe3O4) or greigite (Fe3S4) intracellularly. MB exhibit
magnetotaxis along the Earth’s geomagnetic field lines
in dysaerobic and anaerobic water columns and sedi-
ments. While these bacteria play distinct roles in bio-
geochemical cycling of Fe, S, C, and N, little is known
about their abundance and distribution, nor have the
factors that control their occurrence been elucidated.
Consequently, it is not possible to ascertain their ab-
solute or relative biogeochemical roles, or understand
the ecological role they play in sub-oxic microbial com-
munities. We are conducting studies to understand the
occurrence, distribution, and diversity of MB in the en-
vironment, using a chemically stratified salt pond in
Massachusetts as a model system. Preliminary results
of our studies will be presented on: 1) seasonal evo-
lution of water column chemistry in Salt Pond, MA;
2) phylogenetic diversity of MB; 3) electron and light
microscopic studies of MB. Results show distinct strat-
ification of dominant MB populations with depth that
correlates with trends in O2 and Fe. Studies reveal un-
precedented dominance of greigite-MB in both anoxic
and dysaerobic portions of the water column; this is
surprising as most studies to date have focused on the
magnetite-MB, which appear to be less abundant. Re-
sults also show an evolution in the species diversity over
the summer season, which correlates with the degree of
water column stratification (less early in season; more

later). These studies demonstrate the need for molecu-
lar quantitative assessments of MB populations, so that
they may be put into biogeochemical context in the en-
vironment.
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Numerical models, laboratory experiments, and
field exercises have shown that external disturbances,
e.g., episodic flushing and nutrient loading events, can
have a profound effect on phytoplankton succession
patterns and resulting biodiversity. Well accepted con-
ceptual models, such as Connell’s Intermediate Distur-
bance Hypothesis, have provided a framework where
controlling mechanisms that shape phytoplankton com-
munity structure are described, which often involve
synergism between external disturbances and internal
processes. More recently, numerical models have shown
that in some cases internal processes alone, e.g., compe-
tition for multiple limiting resources, can explain suc-
cession patterns and resulting biodiversity. In such
cases it is assumed that the role of external distur-
bances is inconsequential. In addition, some of these
models have shown chaotic behavior where the succes-
sion pattern and resulting biodiversity is influenced by
chaotic attractors, and is highly sensitive to the initial
community composition.

Chaotic phytoplankton succession patterns have not
yet been demonstrated in the natural environment. In
this research, an 11-year phytoplankton record from a
semi-tropical, polymictic lake, where seasonal distur-
bances are small, was analyzed. Findings from clus-
ter and discriminant analyses indicated that when di-
atoms of the Genus Melosira dominated winter assem-
blages, summer assemblages were either dominated by
euglenoids of the Genus Trachelomonas, or cyanophytes
of the Genus Psuedoanabaena, Synechococcus, or Cylindros-
permum. There was no apparent trend observed between
the hydrology and nutrient loading records, or the in-
situ water quality records, with community composi-
tion. However, the historical data does not include
other parameters known to influence phytoplankton
succession patterns, e.g., grazer community structure.
So, it is impossible to determine what processes might
have influenced phytoplankton succession patterns and
resulting biodiversity over this period. Forces of chaos
might have been at play, however, as indicated by the
strongly bipolar summer community composition fol-
lowing Melosira-dominated winters, which is consistent
with chaotic modeling simulations. In this case chaotic
attractors might have pulled phytoplankton succession
towards a community dominated by either Trachelomonas
or a Genera of cyanophyte.

OS21U-04 0915h

Contrasts Between Temporal Patterns
of Primary Production and Plankton
Biomass: Results of a Long-Term
Study of the Trophic Evolution of a
Northern Reservoir Following
Impoundment

Roy Knoechel1 (709-722-7566; knoechel@mun.ca)

Douglas Copeman2 (709-754-0017;
dcopeman@mun.ca)

Christine E Campbell3 (709-637-6478)

1Biology Department, Memorial University, St.
John’s, NF A1B 3X9, Canada

2Chemistry Department, Memorial University, St.
John’s, NF A1B 3X9, Canada

3Environmental Science Department, Sir Wilfred
Grenfell College, University Avenue, Corner Brook,
NF A2H 6P9, Canada

Cat Arm Reservoir is a deep (18 m mean depth),
dystrophic (2m euphotic zone) lake surrounded by bo-
real forest on the Great Northern Peninsula of insular
Newfoundland. Measurements of primary production
and plankton biomass between 1983 and 1998 reveal
only a weak linkage between production and biomass
within growing seasons and a trend towards negative
correspondence across years.

Impoundment produced an immediate sharp in-
crease in seasonal mean zooplankton biomass, at-
tributable to reduced flushing, and a 45 % drop in
phytoplankton biomass for an overall total plankton
biomass increase of only 30 %. Total plankton biomass
increased further during the second year of filling but
once normal reservoir operation was established sea-
sonal mean biomass dropped to a relatively stable level
slightly less than initial conditions and with a nearly
even balance between phytoplankton and zooplankton.

Mean primary production exhibited a distinctly dif-
ferent temporal pattern, dropping during the two years


