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Modification processes of water masses on the shelf-

break of the Chukchi Sea are examined by using the
NO/PO ratio. The data used here are collected by the
R.V. Mirai in 1999 and 2000 and by the R.V. Alpha He-
lix in 1996. The World Ocean Database (1998) is also
used. The NO/PO ratio is high (∼1) in the Atlantic-
origin water and low (<0.85) in the Pacific-origin wa-
ter. Furthermore, the Pacific-origin water has distinct
NO/PO ratios within the Chukchi shelf. Therefore, the
ratio is a useful tool to understand the water circula-
tion and modification.

First, extension of bottom water of the Barrow
Canyon to the Chukchi shelf-break is studied. The Bar-
row Canyon is one of major pathways of the Pacific-
origin water. The bottom water, which is character-
ized by a vertical minimum of the NO/PO ratio, can be
traced to the Chukchi shelf-break just above the upper
halocline water (UHW) identified by a vertical nutrient
maximum. This indicates that the nutrient maximum
layer continuously appears from the bottom of the Bar-
row Canyon to the UHW in the Canada Basin has dif-
ferent origins between the canyon and the basin. The
former water is produced at the bottom of the Barrow
Canyon in summer, and the latter water is formed at
shelves in winter.

Second, focusing on the difference of the NO/PO ra-
tio between the Pacific-origin and Atlantic-origin wa-
ters, mixing of these two waters along the Chukchi
shelf-break is investigated. A vertical boundary of
the two waters, i.e., a sharp vertical gradient of the
NO/PO ratio, appears around 200 m. Taking notice of
this boundary, the vertical gradient of the NO/PO ra-
tio is larger in the interior of the Canada Basin than
the shelf-break, and the gradient decreases eastward
along the shelf-break. That is, the boundary of the
Atlantic-origin and Pacific-origin waters becomes ob-
scure toward the east along the shelf-break. This must
be the result of vertical mixing of the Atlantic-origin
and Pacific-origin waters, the stage of which develops
toward the east. The vertical mixing of the two waters,
which occurs effectively along the shelf-break, would be
due to coastal upwellings of the Atlantic-origin water
along the shelf-break.
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We discuss the circulation and variability of At-

lantic (AW) and halocline (HW) waters in the southern

Canadian Basin. The appearance of AW warmer than 1
deg.C was first observed near the Mendeleyev Ridge in
1993 from CCGS Henry Larsen and USS Pargo (Car-
mack et al., 1995; Morison et al., 1998). During the
SHEBA experiment in 1997-1998, this warm variety of
AW was found on the flanks of Chukchi Plateau. In
2000, aboard the R/V Mirai, warm AW was observed
to reach the southern end of the Northwind Ridge. This
gGreat Temperature Anomalyh thus traveled from the
Mendeleyev Ridge to the Northwind Ridge in about 7
years, yielding an advective speed of about 1cm/s along
the flanks of the Chukchi Borderland. However, direct
ADCP current measurements from drifting buoys in two
periods (1992-1994 and 1997-1998) show flows of about
3cm/s in both periods, and thus do not match the es-
timate of the advective speed. On the other hand, the
flow on the eastern flanks of the Northwind Ridge was
southward at 3cm/s in the 1992-94 data, and northward
at 1-2cm/s in the 1997-98 data. This reversal in flow
along the ridge may thus explain the difference the ad-
vective speed and measured flow. We conclude that the
circulation pattern of AW is strongly affected by the
depth to which the wind driven circulation penetrates
within the water column, and this, in turn, is depen-
dent on ice cover. As the result of such interannual
variability, the incoming AW may detach at the north-
eastern tip of the Northwind Ridge and enter the inte-
rior Canada Basin, or it may continue southward the
to Alaskan Beaufort shelf slope. Thus, two warm spots
of AW may form in the Canada Basin; indeed, such
warm spots appear in the EWG Arctic Ocean Atlas.
The associated spreading of halocline waters (winter
shelf water) of Pacific-origin and Eurasian shelf-origin
is also revealed in T/S patterns. Here, lower halocline
waters are classified into two types according to the
salinity (33psu versus 34psu) at which the upper mini-
mum temperature occurs. The former one is originated
from the western Arctic shelf the other from eastern
Arctic shelf. These two types of the halocline water are
identified by the second vertical derivative of salinity or
density (i.e., derivative of potential vorticity). On the
other hand, the upper halocline water originated from
the summer shelf water in the Chukchi Sea is identi-
fied by the second vertical derivative of temperature.
We discuss the spreading of both the upper (summer)
and lower (winter) halocline waters using CTD data in
1990s and EWG Arctic Ocean Atlas.
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Arctic variability is dominated by a low-frequency,
multidecadal oscillation (LFO). Incomplete sampling of
the large-amplitude LFO results in oscillatory arctic
surface-air temperature (SAT) trends. Modulated by
the LFO, these trends are amplified relative to north-
ern hemisphere trends. Over the 125-year record we
identify periods when arctic SAT trends were actu-
ally smaller or of opposite sign than northern hemi-
sphere trends. Arctic and northern hemisphere air-
temperature trends during the 20th century (when pos-
itive LFO phases nearly offset negative LFO phases) are
similar, and do not support predicted two-fold polar
amplification of global warming. The potential mod-
erating role of arctic sea-ice, which may act to sup-
press polar amplification,cannot be conclusively iden-
tified with existing data. This analysis reinforces the
idea that intrinsic variability in the arctic obscures pos-
sible long-term changes, and places a strong limitation
on our ability to recognize and identify the complex
positive and negative feedbacks in the arctic climate
system.
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The Hydrochemical Atlas of the Arctic Ocean holds
many of the oxygen, silicate, nitrate, nitrite, phos-
phate, pH, and alkalinity measurements taken from the
Kara, Laptev, East-Siberian and Chukchi seas during
the past fifty years. Summer data, which were obtained
from the open waters of the shallow Arctic seas, pre-
dominate in the data set. During the ice-covered win-
ter, observations were conducted from airborne expe-
ditions and at the coastal observatories. Additionally,
unique data from the Laptev Sea were obtained from
the Russian-German TRANSDRIFT expeditions (1993-
2000).

This report is focuses on typical spatial distribu-
tions of the chemical parameters to demonstrate a
beauty and complexity of hydrochemical structure of
the water column in the well-stratified arctic seas. The
theory of structural zones and concepts of water mass
formation are applied and developed to explain mosaic
pattern of oxygen, nutrients and other chemical param-
eters distributions. The influence of ice conditions and
river run-off on the regional peculiarities of spatial dis-
tributions of the hydrochemical parameters is discussed
in detail.

Ice conditions (fast ice, polynya, drift ice, ice mar-
gin etc.) influence the chemical properties of surface
waters and the vertical distributions of oxygen and nu-
trients. Ocean processes include enormous river run-
off, shelf/basin water mass interactions, the advection
of the Atlantic and Pacific Waters in conjunction with
the complex and variable circulation pattern, and sea-
sonally variable biological conditions. Ice and ocean
processes result in the formation of many hydrochem-
ical anomalies: e.g., oxygen supersaturation near ice
margins, extreme of oxygen and silicate concentrations
in the intermediate structural zone, and oxygen deple-
tion/high nutrient concentrations in the stagnant water
masses.
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Ocean temperature and salinity have been mea-
sured annually from 1995 to 2001 along transects across
the central Arctic Ocean using submarine-launched ex-
pendable CTD probes. Data from these probes have
been integrated with data acquired from surface ves-
sels over the same period. These data, which encom-
pass the major transocean ridges and circulation gyres
interior to the Arctic Ocean, are used to assess inter-
annual variations across the basin. The overall trend
was for continued warming of the Atlantic Water (AW)
layer throughout the period. In particular, AW temper-
atures increased in the Amundsen and Makarov basins
and over the Chukchi Rise in the Canadian Basin. This
pattern was however somewhat patchy both spatially
and from year to year. For example, some early cooling
was evident in the upper 200 m of the AW layer over-
lying the Lomonosov Ridge and extending slightly into
the Makarov Basin, however, the Makarov side of the
Lomonosov Ridge showed warming in 2001. Persistent
warming in the western Amundsen and Makarov basins
probably reflected preferential input to these regions
of warmer water from the warm, eastward slope cur-
rent north of Siberia. Other features, more ephemeral,
likely show system responses to fluctuations in the re-
gional wind field and, by association, the Arctic Oscil-
lation.
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Atlantic water flowing into the Arctic Ocean from
the Norwegian Sea is the source for three distinct up-
per water masses: the Polar Mixed Layer and the
halocline in the Amundsen and Makarov Basins, and
the lower halocline in the Canada Basin. The inflow
from the Norwegian Sea through Fram Strait inter-
acts with sea ice, creating a less saline upper layer
that is advected with the boundary current into the
Nansen Basin, where it becomes homogenized down to
the thermocline. North of the Laptev Sea, less saline
shelf water overruns this upper layer. Its contact with
the atmosphere is broken, and in the Amundsen and
Makarov Basins it becomes a halocline above the At-
lantic layer. A part of the Atlantic water entering and
flowing through the Barents Sea incorporates runoff
from the Siberian rivers. This becomes the low salin-
ity shelf water that enters the interior of the Arctic
Ocean at the Laptev Sea, subsequently capping and
isolating the Fram Strait derived halocline and forming
the Polar Mixed Layer. The main Barents Sea inflow
enters the Arctic Ocean as a stratified water column
at the St. Anna Trough, with the upper part provid-
ing a second halocline source. In the Nansen Basin this
Barents Sea branch contribution is as cold as the win-
ter mixed layer of the Fram Strait branch but more
saline. In the Amundsen and Makarov Basins it re-
mains at the slope and retains its salinity, but, as a
result of stronger vertical mixing and entrainment over
the continental slope, it is warmer than the interior
Fram Strait derived halocline. Further to the east, be-
yond the Chukchi Cap, the Barents Sea branch com-
ponent becomes the main source of water in the lower
halocline in the Canada Basin. As it returns to the
Eurasian Basin, this lower halocline water contributes
to the outflow of Polar Surface Water east of Greenland
through Fram Strait as well as to the deep and bottom
waters of Baffin Bay after passing west of Greenland
through Smith Sound.
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Shelves cover about 35% of the total surface area of
the Arctic Ocean and comprise 25% of the global conti-
nental shelf area. They as well as the Siberian rivers are
significant sediment sources for the deep Arctic Basin.
The Laptev Sea Shelf is one of the largest Siberian
shelf seas having several rivers discharge onto the shelf,
which transport a substantial load of suspended par-
ticulate matter (SPM). The riverine influence is char-
acterized by a strong seasonality due to the fact that
most parts of the Laptev Sea shelf is ice-covered for
about nine months a year. During and shortly after the
spring breakup 60% of the riverine material discharges
onto the shelf. The material is either accumulated on
the shelf or transported further into the Arctic Ocean.
The sediment dynamics and the patterns of deposition
and erosion on the Laptev Sea Shelf are described in
several models but up to now it has not been possible
to quantify them. Especially the processes during the

time of ice-coverage are unknown. Therefore the sedi-
ment and carbon budget are incomplete.

During the TRANSDRIFT V expedition in 1998 two
long-term mooring stations were deployed at key posi-
tions in the eastern Laptev Sea to gather broadband
ADCP (Acoustic Doppler Current Profiler) and CTD
(Conductivity Temperature Depth Meter) data for the
period of one year. In addition to current velocity
and current direction data the ADCP provides infor-
mation on the particle concentration within the water
column as well. Acoustic backscatter data give relative
values for the particle concentration within the water
column. Due to additional measurements during the
TRANSDRIFT VIII expedition in 2000 it is now pos-
sible to quantify and qualify the acoustic backscatter
data. Therefore these data have given insight into the
formation and dynamics of the benthic nepheloid layer,
a near-bottom layer of increased SPM concentration,
for the whole course of the year, and its significance
for the sediment transport.

Especially during the ice-free months most of the
material which is transported onto the shelf by riverine
input and coastal erosion is kept in suspension. Due
to increased near-bottom current velocities after storm
events resuspension takes place. The troughs are then
transfer areas. For the months of ice coverage areas be-
yond the fast ice in the surroundings of the Lena Delta
show for a long time after the freeze-up an increased
SPM concentration within the water column and es-
pecially within the benthic nepheloid layer. Towards
the spring breakup most of the material settles, deposi-
tion takes place. But generally sediment is transported
within the benthic nepheloid layer even during the time
of ice-coverage. In areas beyond the polynya near-
bottom current velocities after storm events are still
high enough to resuspend material from the seafloor
but a distinct near-bottom nepheloid layer as in the
ice-free period is absent. It develops again due to the
large amount of material discharged during and after
the spring breakup of the rivers. Sedimentation rates
on the inner shelf are probably low due to deposition
only during some time of the ice-coverage. In some
parts of the troughs even during this time of the year
no sedimentation takes place.
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Dimethylsulfide (DMS) is the most abundant bio-
genic sulfur-bearing compound emitted from the ocean
to the atmosphere. DMS is oxidized in the atmo-
sphere and condenses to form aerosols, which affect
the solar radiation on the earth. Coccolithophores are
known to be an efficient producer of dimethylsulfonio-
propionate (DMSP; precursor of DMS) compared to di-
atoms. The recent appearance of the large-scale coc-
colithophore blooms during summer in the Bering Sea
can effect the sulfur cycle in this region. Observa-
tions in the Bering Sea were carried out in October
2000, July 2001, and August 2001. Two (Oct. 2000
and Aug. 2001) of the observing periods coincided
with coccolithophore blooms. The concentrations of
dissolved DMS, dissolved DMSP (DMSPd) and par-
ticulate DMSP (DMSPp) were determined for seawa-
ter samples collected at the surface and at 7-9 water
depths within the upper 200 m at 6-8 stations in 2001,
which were primarily along the fixed transect at 166W.
Along the transection, high concentrations of DMS in
surface seawater (mean 4.6 and 5.2 nmol/l, range 3.1-
5.8 and 1.8-7.0 nmol/l, in Oct. 2000 and Aug. 2001,
respectively) were observed at stations where the ocean
color looked turquoise green as a result of the coccol-
ithophore bloom. That indicates a considerable amount
of DMS is emitted from the coccolithophore bloom area
to the atmosphere. Concentration of DMSPp was high
in the upper 20 m of the water column. Interestingly,
the maximum concentrations of 145 nmol/l along 166W
and 165 nmol/l elsewhere were observed in July 2001,
when diatoms dominated. This suggests DMSP pro-
duction by diatoms is also significant in this region.
The concentration of DMS was not as high as expected
from the DMSPp concentration (in surface water, up
to 4% compared to DMSPp volume), even in the coc-
colithophore bloom area (5.5% in Oct. 2000 and 7.8%
in Aug. 2001). The discrepancy suggests that there is
biological consumption of DMSPd and DMS. As a re-
sult of high DMSPp concentrations, it is possible that
the high bacterial activity consumes large quantities of
DMSPd and DMS.
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The Arctic Ocean encompasses a wide variety of bi-
ological regimes, with the lowest (deep Canada Basin)
and highest primary productivity (Bering and Chukchi
seas) among the world oceans. The disequilibria be-
tween 234Th and 238U have been utilized to estimate
the export of particulate organic carbon (POC) and
nitrogen (PON) from the upper waters. Recently, at-
tempts have been made to estimate the POC and PON
export from the Chukchi sea and Beaufort Sea. We ex-
tend our study to the deep Canada basin.

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). Concentrations of sus-
pended particulate matter, POC, PON, dissolved and
colloidal organic carbon, and a suite of particle-reactive
radionuclides were measured. The total 234Th/238U
activity ratios in the upper 100 m of the water col-
umn ranged from 0.28 to 0.99. The residence time of
dissolved 234Th ranged from 9-125 days in the shelf
waters to 30-262 days in the deep basin. The particu-
late 234Th residence time ranged from 2-25 days and
2-64 days in the shelf and deep basin, respectively. The
fraction of colloidal 234Th in the deep basin is compa-
rable to the value we reported earlier for this region.
The POC export flux for the upper 50 m fall in the
range of 14-34 mmol m−2 d−1 for the shelf waters
and 0.4-11.0 mmol m−2 d−1 in the deep basin. The
export flux of PON range from 2-4 mmol m−2 d−1

in the shelf and 0.07-0.80 mmol m−2 d−1. We will
summarize all the earlier POC and PON estimates for
the Arctic Ocean.

OS12E-181 1330h POSTER

Hydrochemical Indicators of
Oceanographic Processes in the Arctic
Ocean and Arctic Seas

L.A. Timokhov1 (ltim@aari.nw.ru)

Roger Colony2 (rcolony@iarc.uaf.edu)

Ye. G. Nikiforov1

Sergey M. Pivovarov1

1Arctic and Antarctic Research Institute, 38 Bering
St., St. Petersburg 199397, Russian Federation

2IARC/Frontier, University of Alaska Fairbanks, P O
Box 757335, Fairbanks, AK 99775, United States

A new database for the hydrochemistry (silicate,
phosphates, dissolved oxygen, nitrate, nitrite, and pH)
of the Arctic Ocean allows hydrochemical indicators to
be associated with oceanographic processes. The large
number of summer data from the shelf and coastal zone
allow the roles of ice formation and melting to be seen
as a hydrochemistry signal. The data are also suitable
for using hydrochemistry as indicators of water mass
origin and propagation, including the determination of
river runoff influence exerted on hydrochemical regime
in the seas. As the hydrochemistry data were collected
over several decades, 1950-1995), studies of interannual
variability are also possible.

Location of main streams of the deep warm Atlantic
waters was for the first time clearly revealed using dis-
tribution of silicon and alkalinity. One of these streams
propagates from the Fram Strait up to the meridian
of the Wrangel Island; the second stream of the ”re-
versible” Atlantic waters separates from the first one
to the north off the Laptev Sea and propagates along
the Atlantic slope of the Lomonosov Ridge diverging
later to the Fram Strait.

The field of mean concentrations of dissolved silicon
allowed us to estimate the volume of inflowing Pacific
waters of winter origin enriched by nutrients. There
are three branches of the Bering Sea current bringing
these waters - Alaska, Herald, Long; the Long Branch
prevails. As for alkalinity and pH, it becomes possible
to distinguish freshening effects from the continental
runoff and melt-waters. Seasonal variations of conti-
nental waters propagation in the seas and Arctic Basin
have been estimated.
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concentrations in the Bering Sea and
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The Bering Sea Sea-Surface Temperatures (SSTs),
subsurface temperatures, sea-level displacements
(SLDs), sea-ice concentration and associated atmo-
spheric circulations are analyzed to identify dominant
interannual to interdecadal variations. Seasonally
combined EOF analysis of the SSTs in the Bering
Sea provides seasonally dependent EOF1, which ex-
hibits smallest amplitudes in winter and largest ones
in summer. The corresponding yearly-sampled PC1 is
characterized by the warming trend through the record
(1925-2001) with the warmest year in 1997, which is
followed by rapid cooling until 1999. The warming
from1995-1997 and cooling from 1997-1999 are com-
monly found in heat storage, and also accompanied
by SLD raise and fall, respectively. The cooling and
SLD fall in the late 1990s might be related with a
possible major regime shift in 1998/1999, which were
suggested by several papers (Minobe 2000, Hare and
Mantua 2000, Schwing and Moore 2000). The sea-ice
variability corresponding to the SST PC1 is prominent
in spring in the eastern Bering Sea with correlations
as high as 0.7. The correlations between the SST
PC1 and sea-level pressures suggests that the spring
atmospheric circulation anomalies play an important
role in the variations of ocean and ice in the Bering
Sea.
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Discrimination of the algal photo-pigment
gyroxanthin-diester (through High Performance Liquid
Chromatography) can be applied to studies of Karenia
brevis (Davis) G. Hansen & Moestrup as a biomarker
and an indicator of both phytoplankton taxonomy and
photophysiology. Few other species of phytoplankton in
the eastern Gulf of Mexico contain gyroxanthin-diester
therefore this pigment can be used as a biomarker
for K. brevis in these waters. Four years of HPLC
data, collected in nine independent field studies of the
ECOHAB Florida project, were used to demonstrate
the utility of gyroxanthin-diester in studies involving
K. brevis. A weak linear relationship existed between
the abundance of K. brevis and the concentration of
gyroxanthin-diester however the presence and relative
abundance of K. brevis was obtained from HPLC data.
When gyroxanthin-diester was present its ratio to
chlorophyll a was found to be constant. A compari-
son of the ratios of gyroxanthin-diester/chlorophyll a
and gyroxanthin-diester/diadinoxanthin also provided
information concerning photo-physiological state. Tax-
onomic composition, including the contribution of K
brevis to total community composition, was determined
using gyroxanthin-diester and ChemTax.
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At a sampling location on the northern coast of Tai-
wan (25◦ 08.5’ N, 121◦ 47.7’ E), the abundance of
both Synechococcus and aloricate oligotrichous ciliates
showed substantial seasonal variations with high val-
ues occurred in summer. Using the method of fluo-
rescently labeled prey, Synechococcus-sized particles ap-
peared to be the preferred food for ciliates, but par-
ticles of other sizes were also ingested. The ingestion
rates measured at constant temperature varied season-
ally. The highest ingestion rate, 86 Synechococcus cells
ciliate−1 hr−1, was observed in summer when Syne-

chococcus abundance reached 5.8×104 cells ml−1, and
a good correlation could be established between Syne-
chococcus abundance and ciliate ingestion rates. When
Synechococcus abundance was kept constant, a separate
set of experiments indicated that the effect of temper-
ature on ingestion rate was small in the range between
20 and 30◦C. Our results suggested that the seasonal
variation in ciliate ingestion rate was mainly controlled
by Synechococcus abundance in the water column.
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We investigated grazing rates of the larvae of
Mytilus galloprovincialis as a function of the larval
age and prey concentration when feeding on the red-
tide dinoflagellates Prorocentrum minimum, Cochlo-
dinium polykrikoides, Alexandrium affine, Scrippsiella
trochoidea, Prorocentrum micans, and Lingulodinium
polyedrum. M. galloprovincialis larvae ingested all prey
species used in this study. Ingestion rates of the lar-
vae on unialgal diets of C. polykrikoides, S. trochoidea,
and P. micans increased rapidly with increasing lar-
val age up to 17-21 d, but were saturated at older
ages, while those for the other prey species continu-
ously increased. Ingestion rates of 25-d old larvae on
unialgal diets of the red tide dinoflagellates increased
rapidly with increasing prey concentration up to 1,000-
3,000 cells ml−1 , but were saturated or showed only a
slight increase at the higher prey concentrations. Maxi-
mum ingestion and clearance rates of 25-d old larvae on
these dinoflagellates were 14-69 ng C predator−1d−1

and 1.5-11.4 l predator−1 h−1, respectively. M. gallo-
provincialis larvae exhibited higher maximum ingestion
and clearance rates than previously reported for the
mixotrophic dinoflagellate Fragilidium cf. mexicanum,
the heterotrophic dinoflagellates Protoperidinium cf.
divergens, P. crassipes, Polykrikos kofoidii, or the small
ciliate Tiarina fusus, but lower rates than the large
ciliates Strombidinopsis sp. and Favella sp. when
grown on the same prey species. Grazing coefficients
calculated by combining field data on abundances of
Mytilus larvae and co-occurring red tide dinoflagellates
with laboratory data on ingestion rates obtained in the
present study suggest that M. galloprovincialis larvae
usually has a small grazing impact on the populations
of red tide dinoflagellates due to the predators low den-
sity.
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Hard clams are a significant economic resource of
Great South Bay, New York, but their abundance has
dramatically declined in the past two decades. One
possible contributing factor to this decline is the ap-
pearance of brown tides, monospecific phytoplankton
blooms of Aureococcus anophagefferens, which have been
shown to hinder bivalve feeding under high densities.
Since the appearance of brown tides in 1985, shells
appear to have more seasonal growth breaks at har-
vestable size suggesting a greater age and therefore
slower growth. The ratio of δ 18O to δ 16O in calcium
carbonate is indicative of the temperature and salin-
ity of the surrounding water at the time of deposition.
Therefore oxygen isotope analysis of the shell around
a growth break can indicate its season of formation.
Shells of clams that have either never been exposed to
brown tide or experienced blooms of varying duration
and density were analyzed using stable isotope mass
spectrometry combined with historical water tempera-
ture and salinity information to determine the season of
creation for multiple growth breaks. Analysis indicated
that growth breaks occurred more frequently in clams
exposed to brown tides of long duration and high con-
centration, making the clams appear older at the time
of harvest then they actually were. Accurate aging of
clams has important implications for population stud-
ies and stock management decisions.
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Harmful algal blooms called brown tides, caused by
the pelagophyte Aureococcus anophagefferens, have oc-
curred sporadically in coastal waters of Long Island,
New York and elsewhere since 1985. Blooms of this
minute (=2-3 m) alga have resulted in significant envi-
ronmental damage and considerable economic loss. We
have been experimentally examining the factors leading
to the initiation of these blooms, and factors that might
prevent their occurrence. We have conducted experi-
ments in 300 liter mesocosms with natural seawater and
under ambient conditions of light and temperature. Ex-
perimental setups with and without hard clams (Mer-
cenaria mercenaria) demonstrated dramatic differences
in the accumulation of A. anophagefferens biomass.
Moderately high abundances of hard clams (densities
sufficient to produce filtration rates resulting in the
turnover of =25% of the water in the mesocosm per
day) prevented any significant buildup in the absolute
abundance of A. anophagefferens during 7-10 day ex-
periments. Differences in the absolute abundance of A.
anophagefferens in mesocosms with and without hard
clams differed by as much as three orders of magnitude
after one week. In addition, hard clams prevented a
shift in the composition of the phytoplankton assem-
blage to dominance by the brown tide alga. Our evi-
dence strongly indicates that differences between his-
torical and present abundances of hard clams in L.I.
estuaries may be an important factor in explaining the
occurrence of brown tides during the past 16 years.
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Qualitative and quantitative relationships between
satellite derived sea-surface temperature (SST), chloro-
phyll patterns and the distribution of Alexandrium, the


