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constant N/P ratio for horizontal supply of 14.5, which
may underestimate nitrate supply in the late summer
and fall period. Model simulations showed that in-
creased nitrate supply during this period required in-
creased nitrate utilization in the spring-summer period
to close the annual nitrate budget. This furthered in-
creases spring-summer nitrate utilization, hence sea-
sonal variability in the N/P ratio of horizontal supply
cannot reduce the simulated excess nitrate utilization
in summer.

Preferential recycling of PON over POP below the
mixed layer degrades the simulation and cannot pro-
duce results that satisfy both the observed seasonal ni-
trate and phosphate cycle in the mixed layer. The most
realistic model simulation is obtained with preferential
recycling of POP over PON but again this mechanism
alone is incapable of satisfying the summer nitrate and
phosphate data.

With the inclusion of a labile DOM pool in our
model we were able to reproduce the observed seasonal
mixed layer nitrate and phosphate cycles. Satisfactory
results can be achieved through various combinations
of the DON/DOP ratio and the lifetime of the labile
DOM. We postulate that DOM is an important compo-
nent for closing the seasonal nutrient budget in the late
summer and we expect that DOC will also play a role
in the seasonal evolution of the fCO2. Seasonal obser-
vations of DOP, DON and DOC are needed to confirm
this hypothesis.
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Elemental composition (C, N, and P) of
particulate material exported in the
Ross Sea, Antarctica.

Michael J Lutz1 (6560 906 3444;
lutz@pangea.stanford.edu)

Robert B Dunbar1 ((650) 725-6830;
dunbar@stanford.edu)

1Stanford University, Department of Geological and
Environmental Sciences Building 320, Stanford, Ca
94305-2115, United States

The fate of particualte material exported below the
euphotic zone was characterized during the multidis-
ciplinary 1996-1998 oceanographic program Research
on Ocean-Atmosphere Variability and Ecosystem Re-
sponse in the Ross Sea (ROAVERRS), Antarctica. Con-
current distributions of suspended particulate organic
carbon, nitrogen and phosphorus, and of suspended
particulate inorganic phosphorus, are presented for the
open ocean water column. Samples were collected from
throughout the Ross Sea at multiple depths (between
0 to 500 m) and stations that were monitored sev-
eral times as the phytoplankton bloom developed. The
elemental composition of surface sedimentary organic
matter was measured at each location and sinking par-
ticulate organic matter was measured with moored sed-
iment traps over an annual period at multiple water
depths. In addition to elemental compositions, C:N,
C:P and N:P ratios were also calculated. Preliminary
results indicate C:P and N:P ratios of suspended par-
ticulate material collected at 6 m water depth increase
from below to above Redfield ratios towards the west-
ern portion of the Ross Sea. Changes in the C:P and
N:P ratios of suspended particulate material collected
throughout the upper 150 m water column either re-
main constant or decrease with increasing depth, or
show sub-surface maximum depending on station loca-
tion. The contribution of particulate organic phospho-
rus to the total particulate phosphorus pool generally
decreases with increasing water depth over the upper
150 m. Furthermore, the weight percent total phos-
phorus in the surface sediment is largest in the south-
western Ross Sea. Initial sediment trap results indicate
higher C:P export flux ratios in Phaeocystis dominated
regions than in diatom dominated regions of the Ross
Sea. Relationships between the biogeochemical cycling
of phosphorus and the phytoplankton taxonomic com-
position, polynya dynamics, and upper ocean hydrog-
raphy will be discussed.
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δ15N of Surface and Deep Organic
Matter in the Subantarctic and Polar
Frontal Zones of the Southern Ocean
South of Australia.

Martin Lourey1 (61-3-6226-7546;

mlourey@utas.edu.au)

Tom Trull1 (61-3-6226-2988; tom.trull@utas.edu.au)

Daniel Sigman2 (sigman@princeton.edu)
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252-80, Hobart, Tas 7001, Australia

2Dept of Geosciences, Guyot Hall, Princeton Univer-
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The δ15N of organic matter offers promise as a
paleo-proxy for nitrate consumption in surface waters.

Here we examine whether spatial and temporal pat-
terns of δ15NP ON at the surface and in deep sedi-
ment traps in the Subantarctic (SAZ) and Polar Frontal
Zones (PFZ) of the Southern Ocean conform with pat-
terns expected from isotopic fractionation and during
the drawdown of nitrate. PON samples were collected
at the surface from six north-south cruises between
September 1997 and March 1998 and in moored sedi-
ment traps at 1060, 2050 and 3850 m in the Subantarc-
tic Zone (47◦S), 3080 m under the Subantarctic Front
(51◦S) and 830 and 1580 m in the Polar Frontal Zone
(54◦S). Based on observed seasonal nitrate depletion
(up to 8.5 µM in the SAZ and 3.9 µM in the PFZ),
Rayleigh fractionation equations predict a δ15NO3 in-
crease of ∼4 to 5o/oo in the SAZ and ∼1o/oo in the
PFZ from September to March using an ε of 5-7o/oo.
Observed winter - March δ15NO3 increases were simi-
lar in the SAZ (4.5o/oo) at 47◦S but somewhat higher
(2.5o/oo) in the PFZ at 54◦S. δ15NP ON should in-
crease in parallel, by up to ∼4 to 5o/oo in the SAZ
and ∼1o/oo in the PFZ but was relatively constant in
the SAZ surface waters (∼1o/oo) and decreased in the
PFZ surface waters from ∼0 to ∼-5o/oo. In contrast,
deep trap δ15NP ON decreases seasonally in both re-
gions, from ∼4 to ∼1o/oo in the SAZ and from ∼3.5 to
∼0.5o/oo in the PFZ. We hypothesise that the utilisa-
tion of ammonia later in the season may lead to lower
than expected δ15NP ON values in both surface and
deep organic matter. Implications for the interpreta-
tion of 15Norg sedimentary records will be discussed.
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Depth Dependent Elemental
Compositions of Particulate Organic
Matter in the Ocean

Birgit Schneider1 (bschneider@awi-bremerhaven.de)
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27515, Germany
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The production and downward transport of partic-
ulate organic matter (POM) is an important process in
the marine carbon cycle affecting the CO2 exchange be-
tween ocean and atmosphere (biological pump). Sink-
ing particles export carbon and nutrients from the sur-
face into the deep ocean, and C:N:P:O element ratios
of POM determine the relative magnitudes of downward
phosphorus, nitrogen and carbon fluxes. Currently, it
is common practise to use Redfield ratio C:N:P:O which
is constant in space and time for flux estimation and
biogeochemical modeling. However, there is evidence
that particle compositions underly systematic varia-
tions and models using the constant Redfield ratios may
underestimate downward carbon fluxes markedly. For
the determination of elemental ratios of POM and their
impact on the marine carbon cycle we use C/N ratios
measured on particles, and we assembled particle data
from many different sources into a single data collec-
tion for joint evaluation. The dataset contains approx-
imately 9200 single values of C/N ratios, encompassing
all major oceans and latitudes, oligotrophic and high
productive regions as well as areas of seasonal ice cover-
age. Analysis of this global dataset shows that C/N ra-
tios are highly variable in space and time, ranging from
values below the Redfield ratio (C/N = 6.6) to values
greatly exceeding it. There is a systematic and statis-
tically significant trend of C/N ratios increasing with
depth by 0.4 units per 1000 m depth. After correct-
ing for the contribution of terrigeneous material C/N
ratios of marine POM are also found to increase with
depth by about 0.2 units per 1000 m depth. Arguments
on how these results from the analysis of POM can be
reconciled with previous studies based on dissolved nu-
trient fields are presented. Depth dependent C/N ele-
ment ratios should be implemented in biogeochemical
models to correctly represent the relative strengths of
downward carbon and nitrogen fluxes.
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Toward Global Multi-disciplinary
Time-series Observations

Tommy D Dickey (805 893-7354;

tommy.dickey@opl.ucsb.edu)

University of California, Santa Barbara, Ocean
Physics Laboratory University of California, Santa
Barbara Univ. of Calif., Santa Barbara, Santa Bar-
bara, CA 93117, United States

Solutions to problems such as global climate change
and carbon cycling are primarily hindered by insuffi-
cient data. Relevant data sets need to be interdis-
ciplinary, collected simultaneously, and span ten or-
ders of magnitude in time and space scales to observe
key processes. Autonomous measurements now include
several key chemical, bio-optical, and biological vari-
ables. Mooring results will be presented from sites in-
cluding the equatorial Pacific, the Arabian Sea, and
off Bermuda. Visions of new sensor technologies and
a network of integrated, interdisciplinary, global scale,
three-dimensional time series observations and model-
ing are presented.
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Prospects for Glider Ocean Observation
Networks

Charles C. Eriksen (206-543-6528;
charlie@ocean.washington.edu)

School of Oceanography University of Washington,
Box 355351, Seattle, WA 98195-5351, United States

Ocean glider vehicles offer cost-effective means for
constructing a network of long-term ocean observa-
tions. Because they can sample deliberately along tran-
sects or at fixed locations without reliance on ships,
they are well suited to regularly sampling on a speci-
fied remote grid. They can operate for a year for the
cost of operating a research vessel for a single day.

Gliders are small, smart, inexpensive, reusable au-
tonomous underwater vehicles. They operate by re-
mote control, reporting measurements and responding
to commands in near real time via wireless telemetry.
They glide from the ocean surface to a programmed
depth and back while measuring temperature, salin-
ity, depth-averaged current and other quantities along a
sawtooth trajectory through the water. Gliders are de-
signed for missions of several thousand kilometers range
and many months duration.

Field trials with Seaglider, a battery-powered upper
ocean vehicle, have demonstrated the ability of gliders
both to make repeated transects and to maintain ge-
ographic position as they profile. In one demonstra-
tion, a pair of Seagliders was used to collect time series
of density profiles and depth-averaged currents at dis-
tinct locations from which absolute geostrophic current
profiles were inferred. These were verified by compari-
son of surface geostrophic current with that estimated
from glider surface drift. Seagliders have also been used
to collect dissolved oxygen, fluorescence, and optical
backscatter profiles.

Networks of gliders making long term measurements
of open ocean, boundary current, coastal, and estuar-
ine environments are feasible. Because of their mod-
est cost, monitoring of entire current systems with ad-
equate space-time resolution appears economical.
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GoMOOS: Transition to an Operational
Observing System

Philip S Bogden1 (Bogden@GoMOOS.org); Kate

Beard (beard@spatial.maine.edu); Lew Incze
(lincze@bigelow.org); Jim Irish (jirish@whoi.edu);
Vijay Panchang (vijay.panchang@noaa.gov); Will
Perrie (perrie@mar.dfo-mpo.gc.ca); Josie
Quintrell (josie.quintrell@state.me.us); Collin
Roesler (croesler@bigelow.org); David Townsend
(davidt@maine.edu); Andy Thomas
(thomas@maine.edu); Huijie Xue
(hxue@maine.edu)

1GoMOOS, PO Box 4919, Portland, ME 04112-4919,
United States
Scientists from states and provinces around the en-

tire Gulf of Maine are developing GoMOOS, the Gulf of
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Maine Ocean Observing System. GoMOOS began pro-
ducing research-quality data in the summer of 2001,
and the research community can access the data in
near real time, for free. GoMOOS is pursuing inter-
operability with other observing systems around the
nation, thereby working toward a national federation
of linked regional systems. The ultimate objective is
an operational, multi-user coastal ocean observing sys-
tem consistent with the broad outline in The Ocean
Observations Task Team Report that can be found at
www.nopp.org.

GoMOOS continues to evolve in two critical areas:
(1) response to user needs and (2) transition to a 24/7
operational system. To serve the wide variety of user
needs in both scientific and non-scientific communities,
GoMOOS became a non-profit membership organiza-
tion. Members represent a wide variety of users in the
public and private sectors, and the Board of Directors
that governs GoMOOS is drawn from its membership.
This organizational model allows users in the region
to become stakeholders in the observing system, which
facilitates and virtually guarantees that the observing
system will respond to user needs. Experience so far
demonstrates strong support for this model.

GoMOOS is beginning the transition to an opera-
tional system. The transition requires a well-defined
relationship between operations and research. Our phi-
losophy embodies the Nowlin et al. (2001, BAMS,
p1369) metaphor of a tree, with ”operational activ-
ities as ’branches’ emanating from the research base
(’trunk’); both the branches and the trunk will con-
tinue to prosper with the strength of one enhancing the
strength of the other.” Our business plan for the sus-
tained regional system seeks the optimal cost-effective
relationship between the two.

URL: http://www.gomoos.org
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Regional-scale coastal ocean observatories are be-
ing operated and expanded along many U.S. coasts.
Common observational elements include satellite re-
mote sensing data, HF radar surface current maps, and
time series of in situ observations at high-interest lo-
cations. In the Northeast U.S., regional-scale observa-
tories such as the Gulf of Maine Ocean Observing Sys-
tem (GoMOOS) and the New Jersey Shelf Observing
System (NJSOS) already distribute data products of
proven interest to the scientific community and the gen-
eral public. Plans to link GoMOOS, NJSOS, and other
ongoing observation efforts into the NorthEast Observ-
ing System (NEOS) are underway. One driving force
for the linkage is the desire to produce new regional
or larger-scale composite products that can only be ac-
complished by combining datasets from multiple obser-
vatories. These include (a) level 2 satellite data prod-
ucts with multiple vicarious calibration points derived
from the international constellation of high-resolution
ocean color satellites; (b) surface current maps from
nested grids of standard, long-range and bistatic HF
Radar systems from multiple operators; and (c) subsur-
face datasets designed to fill in the gaps between the
widely-separated time-series point measurements using
fleets of long-duration autonomous underwater Gliders.
As a first step, a collaborative plan to construct a HF-
Radar backbone for NEOS has been proposed. It in-
cludes an oversight committee, coordinated sampling
protocols, calibration methods, standard data formats
and a method for data sharing, while leaving the final
product preparation and distribution to the discretion
of the individual institution.

NEOS serves as a prototype for a national federa-
tion of linked regional observatories. Using GoMOOS
and NJSOS as regional models, it would require be-
tween 20-30 regional centers to cover the U.S. East,
Gulf and West coasts, Hawaii, and the Gulf of Alaska.
A typical regional center would operate an X-Band
Satellite Data downlink, about 5 Long-range HF Radar
systems, and about 10 Long-duration underwater Glid-
ers. Personnel requirements would be about 15 peo-
ple, including operators for the different sensors and a
24x7 forecast watch. This is similar in magnitude to
the existing National Weather Service regional forecast
offices that operate the Doppler weather Radar net-
work, or the U.S. Coast Guard Air Stations responsible
for launching aircraft search and rescue missions. The
personnel requirements to establish this system while
still fulfilling the growing needs of existing operational
oceanography efforts in the Navy and NOAA could mo-
tivate some universities to begin training a new genera-
tion of students in the now rapidly evolving profession

of operational oceanographer. Based on the meteoro-
logical paradigm and over 10 years experience at exist-
ing observatories, Masters level oceanography students
with practical training in an operational environment
are targeted.

URL: http://marine.rutgers.edu/cool
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Observatory

James A. Mercer1 (1-206-543-1361;
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1Applied Physics Laboratory, University of Wash-
ington, 1013 NE 40th Street, Seattle, WA 98105,
United States

2Pacific Marine Environmental Laboratory, NOAA,
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A four-element vertical hydrophone array has been
installed atop Pioneer Seamount and is cabled to a
shore station near Half Moon Bay, California, approx-
imately 50 nm away. The array is unique in that real-
time data can be monitored on the Internet. The instal-
lation was funded by NOAA’s Ocean Exploration Pro-
gram. Ambient noise data from Pioneer Seamount and
acoustic thermometry travel time data received from
the recently re-activated acoustic source near Kauai,
Hawaii will be presented. Future plans for the expan-
sion of the Ocean Exploration acoustic network will
also be presented.

URL: http://www.oceanexplorer.noaa.gov/
explorations/sound01/sound01.html
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Rupert Minnett1 (rminnett@rsmas.miami.edu)

Christine Caruso Magee2 (chris.caruso@noaa.gov)
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The International SeaKeepers Society has funded
the development, installation and maintenance of au-
tonomous, ocean data collection and transmission mod-
ules. Among those variables that are monitored by
the SeaKeepers modules are wind speed/direction, air
temperature, barometric pressure, sea surface temper-
ature, salinity, oxygen concentration, and fluorescence.
Deployed on a fleet of privately owned yachts, cruise
ships, and research vessels, these modules are ideal for
the collection of time series of marine observations in
often poorly-sampled areas of the world ocean. Ten-
minute averages of the data are delivered hourly to the
University of Miami in real-time via the module’s IN-
MARSAT connection. These real-time observations are
then passed on to NOAA/NWS as Volunteer Observ-
ing Ship (VOS) contributions for worldwide dissemina-
tion. Full resolution time series data from each vessel
are delivered later on disk for analysis and integration
into the SeaKeepers database. A web-based interface to
this database and related graphical products has been
developed for the dissemination of information to in-
terested scientists.

The real-time data collected from the SeaKeepers
modules are reviewed daily for temporal and spatial
consistency, and they are compared monthly to the
daily NCEP surface analyses. Any module that ex-
hibits recurring or systematic quality problems will be
removed from the real-time data flow and scheduled for
maintenance/replacement. To best evaluate the quality
of the SeaKeepers marine observations during the ini-
tial phase of the deployment of the modules, the real-
time reports from 2001 have been compared to a variety
of independent, global daily reference fields, including
QuikSCAT wind fields, Pathfinder AVHRR SST maps,
and SeaWiFS chlorophyll estimates. Time series of the
differences from these references for each vessel have
enabled the production of quality estimates. Although
there are issues inherent in marine observations taken
from moving vessels, the overall quality and quantity
(per module) of the SeaKeeper vessels’ marine obser-
vations are high and have been found – even during
the early phase of deployment – to exceed those of the
global VOS fleet.
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tute of the Environment, 610 Charles E. Young Dr.
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Gateway , Irvine, CA 92697-2175, United States
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ley, CA 94720, United States

Over the last year a new initiative in coastal ocean
observing has been developed in California. The Net-
work for Environmental Observations of the Coastal
Ocean (NEOCO) addresses the need both for long-term
high-resolution data and for concurrent physical, chem-
ical and biological measurements. Supported by the
University of California Environmental Quality Initia-
tive, NEOCO initially establishes seven sites reporting
temperature, salinity, chlorophyll fluorescence, light
transmission and sea-level data in real-time. Along
much of the Californian coast, pier-based data are ex-
pected to reasonably represent offshore coastal waters.
This spatially distributed observatory will use standard
electronic instrumentation with wireless data transfer
to a relational database management system with web
accessibility and reliable archiving. NEOCO extends
a multi-decadal record of daily temperature and salin-
ity at several West coast sites. In addition to rou-
tine quality assurance, the new data record will be
compared with historical trends and ongoing manual
samples. Future NEOCO expansion can include other
research-based marine labs along the west coast. In the
presentation, the NEOCO design criteria and method-
ology will be outlined. The relational database man-
agement system provides a uniquely powerful infras-
tructure for large oceanographic data sets. Scientific
benefits of NEOCO include spatial comparative studies
between marine research groups along the west coast,
with opportunity for novel interdisciplinary work.

URL: http://www.es.ucsc.edu/˜neoco
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2Dept. of Ecology, Evolution, and Marine Biology,
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4Marine Science Institute, Univ. of Calif., Santa Bar-
bara, CA 93106, United States

We describe a multidisciplinary network for observ-
ing changes in an eastern boundary current coastal
ecosystem and its links with circulation processes.
Since 1993 an array of four moorings has collected time
series of currents and temperature along the continen-
tal shelf off the Central California coast near Point
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Conception. Data from these moorings allow exami-
nation of processes on time scales ranging from storm-
forced current events to inter-annual anomalies such as
those associated with the 1997-1998 El Nio. Over time
the array has been augmented with other observational
systems including additional moorings and shipboard
sampling. In 1998 an array of high frequency radars
was added for observing surface currents in the Santa
Barbara Channel and the upwelling center off Point
Conception. In 1999 the Partnership for Interdisci-
plinary Studies of the Coastal Ocean (PISCO) program
established inter-tidal time series stations to quan-
tify regional patterns of recruitment of various marine
fish and invertebrate species. Moorings and bottom
mounted current profilers deployed as part of PISCO
record the changing oceanographic conditions on the
inner shelf in the region. More recently, additional
moorings and time series sites to quantify changes in
kelp reef habitats due to terrestrial and oceanic influ-
ences have been established as part of the Santa Bar-
bara Coastal Long Term Ecological Research Program
(SBC-LTER) program. Together these systems are pro-
viding observational data to examine links on multi-
year time scales between coastal marine ecosystems and
circulation in this eastern boundary current region.

URL: http://sbc.lternet.edu http://www-ccs.ucsd.edu
http://www.piscoweb.org http://www.icess.ucsb.edu

OS12M-09 1550h

Multi-disciplinary and Multi-platform
Observations of Coastal
Oceanographic Processes in Santa
Monica Bay, CA
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stolzenb@ucla.edu); Nikolay P Nezlin1

(310-770-1302; nezlin@biology.ucla.edu)

1Institute of the Environment, University of Califor-
nia, Los Angeles, CA 90095-1496, United States

Santa Monica Bay is a coastal embayment char-
acterized by important natural resources heavily im-
pacted by urbanization of the adjacent watershed.
Conservation and management of these resources re-
quires an understanding of the interplay between bi-
ological, geochemical, and physical processes in the
bay. UCLAs Institute of the Environment con-
ducts a multi-platform measurement program involving
satellite remote sensing (chlorophyll biomass derived
from SeaWiFS radiometer, sea surface temperature
derived from AVHRR radiometers, anomalies of sea
level derived from TOPEX/Poseidon radar-altimeter,
atmospheric precipitation derived from SSM/I ra-
diometers), boat surveys (CTD, undulating towed
CTD/optical package, plankton tow, water sampler),
and a recently deployed mooring (N 33 55.900, W 118
42.937; TS-String, Surface CTD, ADCP, metsystem;
www.ioe.ucla.edu/mucla). These observations, com-
plemented by high resolution computer simulations of
physical and ecosystem processes using the Regional
Ocean Modeling System (ROMS), are interpreted to
quantify important coastal phenomena such as the res-
idence time and eddy structure in the bay, cycling of
key geochemical constituents such as nitrogen and car-
bon, and seasonal and interannual dynamics of phyto-
plankton, zooplankton, and higher trophic levels such
as squid.
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A nested grid of HF-Radar systems has been de-
ployed in the New York Bight (NYB) off the New Jersey
coast. This network of CODAR HF-Radars consists of
standard, long-range, and bistatic systems. The stan-
dard system, operational since 1998, provides hourly

vector maps extending 40 km offshore and 50 km along-
shore with a grid resolution of 1.5 km. The stan-
dard system has been used in antenna pattern valida-
tion studies and multi-disciplinary research conducted
within the LEO-15 observatory. An important aspect
of this validation has been to test the role of antenna
pattern distortions in both the accuracy and coverage
of the measurements. Experiments have shown that
the local environment plays a significant role in an-
tenna pattern distortion. Calibrating the radar sites
with the antenna patterns was shown to improve cor-
relation statistics with a moored ADCP. In June 2000,
the first long-range system was deployed in Loveladies,
New Jersey. Since that deployment, three more sys-
tems have been added to the network to provide total
surface current maps that extend as far offshore as 160
km along the entire New Jersey coast with a grid resolu-
tion of 6 km. The overlapping coverage of the standard
and long-range systems near LEO-15 provides an excel-
lent testbed for validating and understanding the na-
ture of the two measurements. The long-range system
measures the scattered signal off a longer ocean wave
than the standard system. In addition the long-range
data cannot resolve smaller scale spatial features cap-
tured in the higher resolution standard current fields.
Using a moored ADCP array, the nature and magni-
tude of the differences between co-located long-range
and standard datasets were examined. The third sys-
tem currently being developed at NJSOS, the bistatic
system, compliments both the long-range and standard
systems. By moving a transmitter offshore, additional
surface current information is available for total vec-
tor calculations. These additional vectors reduce the
GDOP error seen in HF-Radar fields and extend the
data footprint to the coastal boundary. During a week-
long cruise in the NYB, a buoy-mounted transmitter
was coupled to a standard site and a vessel-mounted
transmitter was coupled to a long-range site. This
nested multi-radar system will provide longterm surface
current measurements as an integral part of the New
Jersey Shelf Observing System (NJSOS). NJSOS is one
of a series of linked regional observatories envisioned to
form the NorthEast Observing System (NEOS).

URL: http://marine.rutgers.edu/cool
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An acoustically linked ocean observatory infrastruc-
ture has been developed that is capable of providing
real-time data to shore-based investigators in a vari-
ety of marine environments. This system uses acoustic
modems, which were developed at WHOI, to transfer
data from in situ instrumentation to buoys equipped
with RF links that forward the data to shore. Acousti-
cally linked observatories have been deployed in coastal
environments and in the deep ocean. Coastal systems
are deployed in Massachusetts Bay and the Gulf of Mex-
ico. In each of these installations, hourly ADCP data
are telemetered in near real time from two separate
sites. The Massachusetts Bay system uses RF modems
to link to a shore station that is connected to the Inter-
net via a landline. The two-way capability of the RF
modems is used to modify acoustic system parameters
to optimize system performance. The Gulf system uses
Argos transmitters to send the data to shore, thus mak-
ing this system easily portable and avoiding the need
to maintain shore stations.

A third implementation of the acoustically linked
observatory has been developed to deliver data from
deepwater moorings. The deepwater system, known as
ULTRAMOOR, uses acoustic links to collect data from
a number of discrete instruments, but does not use a
surface buoy to support the RF link. Instead, it em-
ploys expendable data capsules, which are released at
intervals over the five-year deployment period. The
data capsules float to the surface, where they send their
accumulated data via Argos or Orbcomm transmitter.
Thus, the data are not real time, but are periodically
updated. The subsurface mooring approach was used to
avoid maintenance and reliability issues inherent with
surface buoy moorings that are deployed over multi-
ple year time periods. The ULTRAMOOR prototype
was deployed for three months in 2000 and operated
successfully. It will be set for a three-year period be-
ginning in November 2001 in 4500m of water offshore
Bermuda.

Analysis of the performance of these systems during
their early trials shows that the acoustically linked ob-
servatory concept is a robust approach that can reliably

deliver low bandwidth data from a variety of locations
under all kinds of weather conditions. They are easy
to deploy and represent a cost effective approach to
achieving real time (or periodic) data updates over ex-
tended periods. A comparison of energy efficiency, data
reliability and system costs for each of the implementa-
tions will be presented. Plans to increase the acoustic
data rate and to implement an Iridium RF link will be
discussed.
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The Global Ocean Data Assimilation Experiment

(GODAE) is an endeavor that will likely change the
path of oceanography for many years. This attempt
to assimilate, organize and provide massive quantities
of widely varied oceanographic and meteorological data
to the world could be a catalyst for new and innovative
research opportunities. One of the data sources im-
portant to GODAE and of great possible value, the Ar-
ray for Real-Time Geostrophic Oceanography (ARGO),
is another innovation that may lead to significant im-
provements in oceanographic modeling and research.
The concept of thousands of autonomous floats, report-
ing ocean conditions to a database that can assimilate
and provide this data in real or near-real time, affords
countless opportunities for new methods of ocean pre-
diction. The true test of GODAE is to assess the utility
of the data available in a real world setting, and ascer-
tain the relative usefulness as it relates to research op-
portunities and operational data needs. Here we assess
the utility of the USGODAE data server by retrieving,
processing, visualizing and employing the data in ob-
serving conditions for the North Atlantic Ocean and
the Kuroshio Current regions from September, 2000 to
March, 2001. By attempting to use the data server in a
method similar to future research and operational use,
an understanding of its true potential may be reached.
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Nutrient-induced fluorescence transients (NIFTS)

are potentially very sensitive indicators of nutrient sta-
tus of microalgal cells. In a number of studies on fresh-
water and estuarine systems, we have shown that con-
ventional growth bioassays suggest that the popula-
tions examined were potentially N or P limited, de-
pending on sampling site. However, natural phyto-
plankton populations will not exhibit NIFT responses


