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OS41P-06 1005h

Decadal Oscillations And Regime Shifts,
An Empirical Characterization Of
The Chesapeake Bay Marine Climate

Herbert M. Austin (804 684 7321; haustin@vims.edu)

Virginia Institute of Marine Science, College of
William and Mary, Gloucester Pt., VA 23062,
United States

The Chesapeake Bay spawning activity can be char-
acterized by a progression from up-river spring anadro-
mous spawning to summer Bay spawning, and finally
to fall-winter shelf spawning. Although there is signif-
icant interannual variability, important low frequency
patterns in temperature, discharge and wind charac-
terize the Bay climate as regimes (warm-wet or cool-
dry) of decadal oscillatory waves, and sudden regime
shifts. The most characteristic regimes are the cool-
dry 1960’s and warm-wet 1970’s and 1990’s. Principal
Components Analysis of environmental data from 1960
to 2000 reveal abrupt climatological regime reversals in
1972 and 1977. These climatological regime shifts are
reflected by impacts in the ecosystem through varia-
tion in oyster condition and spatfall, and juvenile fish
and blue crab recruitment. The 1972 reversal is most
pronounced in the Maryland riverine system by non ex-
istent on the shelf, where as the 1977 reversal is signifi-
cant on the shelf but not recognizable up-river. Knowl-
edge of the prevailing background climate regime can
provide managers the relative chance for success of a
management plan as reflected by recruitment patters
or water quality to be expected during the dominant
production regime.
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Spawning and Habitat Responses of the
Bay Anchovy (Anchoa mitchilli) to
ENSO-related Variation in Inflows to
Florida Estuaries

Ernst B Peebles1 (727-553-3983;
epeebles@seas.marine.usf.edu)

Mark E Luther1 (727-553-1528;
luther@marine.usf.edu)

1University of South Florida, College of Marine Sci-
ence 140 Seventh Avenue South, St Petersburg, FL
33701, United States

During the 1997-98 ENSO period, a high-resolution
sampling routine was used to track daily spawning re-
sponses to an isolated inflow event of exceptional mag-
nitude. Spawning was initially interrupted at the on-
set of the event, which lowered salinities in the spawn-
ing ground by >10 psu. Within 5 d, the large, event-
generated plume front began to retreat landward to-
ward its more typical position. As the front retreated,
spawning intensified landward of the front, despite the
strong reduction in salinity that had occurred there.
Other studies evaluated ENSO-related shifts in habi-
tat use by larvae, juveniles and adults. Stage-specific
distributions shifted upstream and downstream in re-
sponse to inflow variation, with the upstream shifts
being associated with decreased abundance. In gen-
eral, the bay anchovy was found to be highly adaptive
to the large-scale inflow variations associated with cli-
matic oscillation, and high inflow levels were found to
be associated with improved juvenile recruitment.
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Potential Impact of Climate Change on
Susquehanna River Flow and
Chesapeake Bay Salinity

Jody Gibson1 (jrg205@psu.edu)

Raymond G Najjar2 (814-861-5611;

najjar@essc.psu.edu)

1Department of Soil Science, The Pennsylvania State
University, University Park, PA 16802, United
States

2Department of Meteorology, Department of Geo-
sciences, 503 Walker Building, The Pennsylvania
State University, University Park, PA 16802-5013

Models of Chesapeake Bay salinity and flow of
the Susquehanna River were developed with the aim
of predicting how these variables will respond to fu-
ture climate change. Temperature, precipitation and
streamflow observations between 1900 and 1987 from
the Susquehanna River basin were analyzed and used
to calibrate a simple, spatially lumped water balance
model. The model reproduces the mean annual cycle
in streamflow and captures 75% of the monthly mean
streamflow for the 88-year record. Autoregressive sta-
tistical models of monthly salinity variations in Chesa-
peake Bay were developed from salinity and stream-
flow observations between 1984 and 1994. Up to 93%
of the variance in salinity is captured by these mod-
els. Output of four climate models run for a doubling

of atmospheric carbon dioxide was used to drive the
water balance model. Three of the models predict an-
nual mean streamflow increases of approximately 30%,
while the fourth predicts a 4% decrease. The response
of salinity to these changes is simulated to be between
+3.5% and -27.5% near the mouth of the Susquehanna
River, to between +0.1% and -0.7% near the ocean. In
the highest streamflow increase scenario, mid-bay iso-
halines recede by approximately 55 km, about 17% of
the length of the bay.

OS41P-09 1050h

ENSO Impacts on Fresh Water Input
and Salinity in Tampa Bay, Florida

Nancy J Schmidt1 (727-553-1528;
nschmidt@marine.usf.edu)

Mark E Luther1 (727-553-1528;
luther@marine.usf.edu)

1University of South Florida College of Marine Sci-
ence, 140 Seventh Avenue South, Saint Petersburg,
FL 33701

Estuarine salinity distributions reflect a dynamic
balance among the processes that control estuarine cir-
culation. At seasonal and longer time scales, freshwa-
ter inputs into estuaries represent the primary control
on salinity distribution and estuarine circulation. El
Niño-Southern Oscillation (ENSO) conditions influence
seasonal rainfall and stream discharge patterns in the
Tampa Bay, Florida region. The resulting variability in
freshwater input to Tampa Bay influences its seasonal
salinity distribution. During El Niño events, ENSO
sea surface temperature anomalies (SSTAs) are signifi-
cantly and inversely correlated with salinity in the bay
during winter and spring. These patterns reflect the
elevated rainfall over the drainage basin and the result-
ing elevated stream discharge and runoff, which depress
salinity levels. Spatially, the correlations are strongest
at the head of the bay, especially in bay sections with
long residence times. During La Niña conditions, sig-
nificant inverse correlations between ENSO SSTAs and
salinity occur during spring. Dry conditions and de-
pressed stream discharge characterize La Niña winters
and springs, and the higher salinity levels during La
Niña springs reflect the lower freshwater input levels.

OS41P-10 1105h

Contrasts in Particle Flux Below the
Southern California Current in Late
1996 and During the El Nino Event of
1997-98
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(saguini@ipn.mx); Nancy Romero1

(nromero@ipn.mx); Aida Martinez1

(emartin@ipn.mx); Gilberto Gaxiola2

(ggaxiola@cicese.mx); Jose D. Carriquiry3

(jdcarriq@faro.ens.uabc.mx)
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The vertical flux of particulate matter at 330m
depth in the San Lazaro (Soledad) Basin off Baja Cali-

fornia ranged from 63 to 587 mg.m−2.d−1 between 23
August and 26 November, 1996. Organic carbon con-
tents were between 5.6 and 14.8%, yielding organic car-

bon flux rates of 9-40 mgC. m−2.d−1. In December
1997 and January 1998, total mass and organic carbon

fluxes (47-202 mg. m−2.d−1 and 3-8 mgC. m−2.d−1,
respectively) indicated unexpectedly comparable verti-
cal fluxes during the height of the strong 1997-98 El
Nino event. The February-June records, however, re-
veal sharply reduced levels of total particle flux (1-

6 mg. m−2.d−1) and organic carbon (0.2-0.8 mgC.

m−2.d−1).
Marine snow made up 20-80% of the trap material.

Fecal pellet fluxes were low (18-2350 m−2.d−1), and
roughly followed the changes in total mass flux, with
ovoid forms dominating over rod-shaped pellets. The
plankton remains indicated a shift from a diatom-rich,
radiolarian, silicoflagellate and coccolith assemblage in
late 1996 to a coccolith-dominated assemblage (includ-
ing the contents of fecal pellets), during the El-Nino
period. The particulate organic matter (POM) col-

lected in 1996 was predominantly autochonous (δ13C

= -22 ppt ; C/N = 8). The variation in δ15N (8.3
to 11 ppt) suggests an alternation of new and regener-
ated production, possibly associated with fluctuations
in the intensity of deep mixing in the fall of the year.
The relatively high organic matter fluxes in December
1997 appear to be associated with regenerated produc-
tion. The average POM composition from February to

June 1998 (δ13C = -23.6; δ15N = 11.7; C/N = 10.5),
suggests that the sediment trap had collected either de-
graded material of marine origin or terrestrial material
possibly transported over large distances.

Regime changes within each of the trap collection
periods are evidenced by concurrent shifts in most
of the measured parameters (including trace metals).
Temperature-salinity profiles, plankton analysis and
chlorophyl contents of the upper water column indi-
cated that the large diatom bloom, normally associ-
ated with seasonal wind-induced upwelling along the
Pacific coast of Baja, did not occur during spring of
1998. Similar mid-day primary production rates in De-

cember 1997 and April 1998 (about 60 mgC.m−2.h−1)
are thus surprising. In spring local conditions favored
the dominance of nanoflagellates (94%) and apparently
limited the export of particles from the photic zone.
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Circulation in Marginal and
Semienclosed Seas I
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Red Sea Outflow Experiment
(REDSOX): New Energetic,
Large-scale Eddies in the Gulf of Aden
and the Spreading of Red Sea Water

Amy Bower1 (508-289-2781; abower@whoi.edu)

David Fratantoni1 (508-289-2908;
dfratantoni@whoi.edu)

William Johns2 (wjohns@rsmas.miami.edu)

Hartmut Peters2 (hpeters@rsmas.miami.edu)

1WHOI, MS #21, Woods Hole, MA 02540, United
States

2RSMAS, 4600 Rickenbacker Causeway, Miami, FL
33149, United States

A major objective of REDSOX was to identify
the transport mechanisms that spread Red Sea Wa-
ter (RSW) eastward from Bab el Mandeb through the
Gulf of Aden and ultimately to the open Indian Ocean.
To meet this goal, two high-resolution CTD/lowered
ADCP/shipboard ADCP surveys were conducted in
the Gulf of Aden, and 50 acoustically-tracked RAFOS
floats were deployed at the RSW level (650 m), dur-
ing cruises in February-March and August-September
2001. These time periods correspond to the peaks in
the NE and SW Monsoons, and to the maximum and
minimum outflow RSW transport through Bab el Man-
deb. The In situ observations have revealed for the first
time the hydrographic and velocity structure of large,
energetic, deep-reaching mesoscale eddies in the Gulf of
Aden. Both cyclones and anticyclones were observed,
with horizontal scales up to 250 km (i.e., the width of
the Gulf). Azimuthal velocities were observed to exceed
0.3 m/s, and speeds as high as 0.2 m/s reached down
to the RSW level and deeper. The volume transport
associated with one large anticyclone was about 20 Sv.
Comparison of the velocity and salinity structure indi-
cates that these eddies are vigorously stirring the RSW
as it enters the Gulf of Aden, and possibly overwhelm-
ing any self-sustaining outflow boundary current. Post-
cruise analysis of SeaWiffs imagery suggests that these
eddies form in the Indian Ocean and propagate into the
Gulf. Float trajectories will further reveal their struc-
ture and impact on RSW spreading.
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Red Sea Outflow Experiment
(REDSOX): New Observations of the
Descent and Spreading of Red Sea
Water

William E Johns1 (305-361-4054;
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Detailed surveys of the dense outflow plume from
the Red Sea were conducted during two recent
cruises in January-February and August-September
2001. Shipboard hydrographic and ADCP data from
these cruises and previous moored current meter data
are used to study the initial development of the Red
Sea outflow plume in the western Gulf of Aden. The
two cruises were timed to coincide with the climatolog-
ical maximum (January) and minimum (August) peri-
ods of dense ouflow from the Red Sea. The measure-
ments reveal a complicated plume structure in the west-
ern Gulf with three main pathways for the high salin-
ity Red Sea waters. The topography divides the de-
scending plume into two main branches, one running
along a narrow deep channel in the northern Gulf and
the second along a broader deep channel in the south.
A third vein of high salinity water is found overlying
these dense plumes at a depth of about 150 m along the
southern rim of the basin that appears to have reached
an equilibrium density within the stratification, and is
no longer descending into the Gulf. Records from cur-
rent meters and moored temperature-salinity recorders
deployed in the two deep outflow channels show that
both dense plumes vary seasonally and that the north-
ern channel has faster speeds and carries relatively less-
diluted Red Sea water. This is also verified by the
shipboard observations. The combination of the two
outflow channels and different mixing intensities along
these pathways leads to variable penetration depths of
the Red Sea plume between 450-900 m in the Gulf of
Aden. The seasonality of the outflow strength also ap-
pears to contribute to variable penetration depths of
the individual plumes.

OS41Q-03 0900h

Red Sea Outflow Experiment
(REDSOX): Turbulence and Mixing
in the Descending Plume

Hartmut Peters1 (305-361-4032;
hpeters@rsmas.miami.edu)

William E. Johns1 (305-361-4054;
wjohns@rsmas.miami.edu)

Silvia Matt1 (305-361-4654;
smatt@rsmas.miami.edu)

1RSMA/MPO, University of Miami, 4600 Ricken-
backer Cswy, Miami, FL 33149, United States

The plume of dense Red Sea water descend-
ing down the shelf in the western Gulf of Aden
was observed during two cruises in February/March
and August/September 2001. Measurements include
CTD/LADCP stratification / current profiles and
ADCP current profiles from a ”Bottom Lander.” The
CTD/LADCP profiles allow characterizing the plume in
terms of its transport, vertical current structure, strat-
ification and Richardson number. We will attempt to
extract turbulent overturning scales from the raw 24-Hz
CTD data in order to assess mixing and entrainment on
the upper interface of the plume. The Bottom Lander
consisted of a CTD and an upward-looking 5-beam 600-
kHz ADCP, the latter providing profiles of horizontal
and vertical currents between 3.5 m and 30-45 m above
the bottom. During times of sufficiently strong current
speeds, larger than about 0.5 m/s, the bottom lander
was also able to resolve the turbulent Reynolds stress
in a range of heights above the bottom much smaller
than the range of the velocity data.
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Turbulent Mixing in the Red Sea
Outflow Plume From a
High-Resolution Nonhydrostatic
Model

Tamay Mehmet Ozgokmen1 (305 361 4053;

tozgokmen@rsmas.miami.edu)

William Johns1 (305 361 4054;
wjohns@rsmas.miami.edu)

Hartmut Peters1 (305 361 4032;
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smatt@rsmas.miami.edu)

1RSMAS/MPO, University of Miami, 4600 Ricken-
backer Cswy., Miami, FL 33149, United States

An intercomparison study is conducted between the
field data collected in the Red Sea overflow under
the REDSOX-1 observation program and a numerical
model. The intercomparison study is focused on the
part of the outflow that flows along a long narrow chan-
nel, referred to as the ”northern channel”, which natu-
rally restricts motion in the lateral direction such that
the use of a two-dimensional model provides a reason-
able first-order approximation to the dynamics. This
channel carries about the 2/3rd of the total Red Sea
overflow transport, after the overflow splits into two in
the western Gulf of Aden.

A two-dimensional, nonhydrostatic model integrat-
ing transport equations for vorticity, salinity and tem-
perature is configured with a grid spacing of approxi-
mately 10 meters in the horizontal and vertical direc-
tions. The model is forced with temperature and salin-
ity profiles from REDSOX-1 cruise near the inlet to a
70 km long section of the channel, and with radiation
boundary conditions at the other end, with the objec-
tive of simulating the interior dynamics.

The evolution of the overflow in the numerical sim-
ulations can be characterized in two phases: the first
phase is highly time-dependent, during which the den-
sity front associated with the overflow propagates along
the channel. The second phase corresponds to that of a
statistically steady state. In this phase, the model solu-
tion is compared with the observations from REDSOX-
1 and exhibits good agreement. It is found that the
variability in the second phase is induced primarily by
topographic effects. The time scale of this variability
appears to be controlled by the details of mixing, the
time scale required for perturbations over regions of
high slope-gradient to grow to finite amplitude, and to
propagate along the slope.
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Tides in the Bab el Mandab Strait

Ewa Jarosz1 (1-225-578-5335;
ejarosz@unix1.sncc.lsu.edu)

Stephen P Murray2 (1-703-696-4533;
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1Coastal Studies Institute, Louisiana State Univer-
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Arlington, VA 22217-5660, United States

The Bab el Mandab Strait is where the transition
occurs between two noticeably different tidal regimes:
the Gulf of Aden, where tidal fluctuations are mixed
and have a range in excess of 2 m, and the Red Sea,
where the tides are semidiurnal and their range is less
than 1 m. Within the Strait, observations collected be-
tween May of 1995 and July of 1997 indicate that tidal
currents are a mixed type and dominant constituents
are K1 and M2 components. The vertical structure
of the tidal currents is complicated, differs between
semidiurnal and diurnal constituents, and depends on
the location and stratification. In addition, the sea-
sonal stratification impacts more the vertical distri-
bution of the diurnal tidal currents than the semid-
iurnal tidal currents. The major part of this signal
is barotropic but energetic baroclinic currents are ob-
served near Perim Narrows and the Hanish Sill during
the winter stratification period. Results from a two-
dimensional finite element model (ADCIRC-2DDI) in-
dicate that average barotropic energy fluxes over a tidal
period are small and their direction depends on the con-
stituent. The K1 component has one source of energy,
which is the advective flux from the Gulf of Aden, while
there are two sources of energy for the M2: one from
the Gulf of Aden and another from the Red Sea. In
addition, these results show that the major part of the
tidal energy for both constituents is dissipated within
the Strait itself.

OS41Q-06 0945h

Southeastward Current Pulses Along
the Northern Italian Coast of the
Adriatic Sea During Winter 2001

Jeffrey W. Book1 (228-688-5251;

book@nrlssc.navy.mil)

Henry T. Perkins1 (hperkins@nrlssc.navy.mil)

1Naval Research Laboratory, Oceanography Division,
Stennis Space Center, LA 39529-5004, United States

The northern Adriatic Sea is a source area for deep-
water formation for the eastern Mediterranean. Cold
water is formed in the north end of the sea from air-sea
interaction of intense winds on shallow waters. This
water flows southeastward along the Italian coast until
it encounters deeper topography in the central Adri-
atic; eventually it flows out the Otranto Strait below
the Levantine Intermediate Water. To study the per-
sistence, frequency, and structure of this phenomenon,
an intensive study of the northern Adriatic is planned
for the winter of 2003. During the winter of 2001, a
pilot study was done in which one bottom mounted
ADCP mooring was deployed in the center of the ex-
pected pathway of the cold water. Two additional bot-
tom mounted ADCPs were deployed on either side of
the main mooring during a two-week CTD survey in
January/February. The central mooring recorded four
periods of strong southeastward currents during its de-
ployment period (late January to mid June). These
pulses persisted for ∼5 days and had current speeds
in excess of 30 cm/s. Strong winds blowing to the
southwest (Bora) over the Gulf of Trieste preceded
each current burst by 1 to 2 days as recorded by a
meteorological buoy. A theoretical barotropic shallow
water wave would propagate a disturbance down the

Italian coast at speeds much faster than the propaga-
tion speeds implied by this time delay. Other strong
southwestward wind bursts recorded by the buoy were
not accompanied by strong persistent southeastward
currents at the mooring site. The bottom tempera-
ture dropped significantly during the two southeast-
ward current events that occurred in April. The bottom
temperature dropped only slightly during the current
event of February/March and did not noticably drop
during the current event of January/February. During
the January/February event all three moorings were de-
ployed. Bottom currents were coherent at all sites (13
km total spacing) during this event.

OS41Q-07 1020h

Nested Modeling Studies of the Adriatic
Sea
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We have conducted simulations of the Adriatic Sea
using the Navy Coastal Ocean Model (NCOM), with
surface forcing provided by the atmospheric component
of the Coupled Ocean/Atmosphere Mesoscale Predic-
tion System (COAMPS). Our aim is to document and
investigate the response pattern of the Adriatic to the
complex combined forcing of the bora winds and strong
Po River run-off. Separate three-dimensional multivari-
ate optimum interpolation (MVOI) analysis techniques
are used to generate the initial conditions for both
COAMPS and NCOM. First, we used a 6-km NCOM
grid over the entire Mediterranean Sea, with forcing
supplied by surface stresses from a 27-km COAMPS
grid, also covering the entire Mediterranean Sea area.
Both the atmospheric and ocean fields produced were
part of independent 12-hour incremental data assimila-
tion cycles over the time period of interest. The result-
ing NCOM forecasts were then used to define lateral
boundary conditions for a series of higher resolution
(2 km) NCOM forecasts of the Adriatic Sea. In these
forecasts, NCOM was forced using surface stress fields
generated by a nested 4 km COAMPS grid centered
over the Adriatic Sea. In addition, the 2 km NCOM
forecasts were forced by observed daily river discharge
values from the Po River.

We have focused on the time period of winter and
spring 2001 when there were several bora wind events
documented by the pilot program observations taken in
preparation for the winter 2002-2003 Adriatic Current
Experiment (ACE). The main program ACE observa-
tions will include ADCP’s, moored buoys, CTD sec-
tions, and radar sites. The observations by ACE will
be augmented by the Euro-STRATAFORM program,
which is directed at understanding how sediments car-
ried by river run-off modify the shelf stratigraphy. The
observational programs will generate much data about
the circulation of this shallow sea subjected to river
floods and strong bora wind events. The main goals of
our work are to validate the modeled fields against ob-
servations, and to statistically catalog and analyze the
canonical ocean and atmosphere dynamical response to
intense episodic forcing.

OS41Q-08 1035h

Non-linear neural networks forecasting
of Sea Level Anomaly in the Alboran
Sea
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1George Deacon Division, Southampton Oceanogra-
phy Center, European Way, Southampton SO14
3ZH, United Kingdom

2GHER, University of Liege, Sart Tilman B5, Liege
4000, Belgium

Forecasts based on artificial intelligence (AI) con-
cepts exploit past time series of satellite images to in-
fer near future ocean conditions at the surface by feed-
forward non-linear neural networks. The size of the AI
problem is drastically reduced by splitting the spatio-
temporal variability contained in the remote sensing
data by using empirical orthogonal function (EOF) de-
composition. The problem of forecasting the dynamics
of a two-dimensional surface field can thus be reduced
by selecting the most relevant empirical modes, and
non-linear time series predictors are then applied on
the time independent amplitudes only. In the present
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case study, we use altimetric maps of the Mediter-
ranean Sea and the Alboran Sea, combining TOPEX-
POSEIDON and ERS-1/2 data for the period October
1992 to March 2000. The learning procedure is applied
to each mode individually. The final forecast is then
reconstructed from the EOFs and the forecasted ampli-
tudes, and compared to the real observed field, the per-
sistence and linear forecasts for validation purposes.

OS41Q-09 1050h

The Path of the Overflows From the
Sills in the Sicily Strait
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1Southampton Oceanography Centre, University of
Southampton, European Way, Southampton SO14
3ZH, United Kingdom

2Istituto per lo studio dell’Oceanografia Fisica, Forte
Santa Teresa, Pozzuolo di Lerici 19036, Italy

The Sicily Strait forms a natural barrier to the pas-
sage of the deep waters from the eastern to the western
basins of the Mediterranean. The strait has a compli-
cated bathymetry with two near-parallel channels sep-
arated by a central bank that rises to within 100 m of
the sea surface.

In the top 150 m of the strait there is an eastward
flow of Modified Atlantic Water. Below this, Levan-
tine Intermediate Water (LIW) flows westward. An en-
ergetic vein of LIW passes through the narrow eastern
channel (sill depth 430 m) and a weaker, slightly cooler
and fresher, vein flows through the broader western
channel (sill depth 370 m). The region immediately
downstream of the sills has been identified as a site
for mixing between the overflow waters and Tyrrhenian
Deep Water.

The flow across the sills and the area of mixing
downstream of the sills was investigated during a re-
search cruise in the strait in June 2000. High-resolution
CTD and ADCP measurements were made using instru-
ments on Autosub-2, an autonomous underwater vehi-
cle (AUV), in addition to shipborne CTD, ADCP and
LADCP profiles.

These measurements have allowed us to map the
spatial distribution and the path of the deep overflow
water in this region and to estimate the salt and heat
fluxes along different paths through the sills. We are
also using small-scale T-S variability to investigate the
spatial variation of small scale mixing processes in the
Sicily Strait in the vicinity of the two sills.

OS41Q-10 1105h

Hydrography and ADCP Observations
of the Costa Rica Coastal Current in
NW México
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The Costa Rica Coastal Current (CRCC) is the
easternmost branch of the Eastern Tropical Pacific cy-
clonic circulation; it flows north following the coast of
Central America and México before joining the Califor-
nia Current in feeding the North Equatorial Current.
Despite its importance, there are very few studies of
this current. We report the CTD and ADCP observa-
tions collected in November 2000 and May 2001. The
surveys, the first of a 3-year program, were made in
a box 200nm along shore by 100nm offshore (16-19◦N,
101-106◦W) in the SW of México. The hydrography
shows the expected water masses (Tropical Surface Wa-
ter, SubTropical SubSurface Water, Pacific Intermedi-
ate Water, and Pacific Deep Water) with some sea-
sonal variation in the upper layers. In both surveys
the CRCC was well developed, flowing to the NW with
speeds exceeding 0.5 m/s in a coastal band some 50 km
wide. Further offshore, strong horizontal shears were
observed, which satellite altimeter data suggest are due
to eddies.
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The seasonal to synoptic scale circulation on the
western shelf of the Gulf of Mexico is studied using the
Navy Coastal Ocean Model simulation of the entire gulf
and analyzing different in situ data. It is shown that
there is a strong seasonal component of the circulation
variability of the shelf. During fall-winter a southward
current dominates the circulation on the shelf. This
counterclockwise current reaches the southern Bay of
Campeche where it meets an opposing along-shelf cur-
rent. During spring-summer, south of 27◦N, a domi-
nant northward circulation appears.

The seasonal circulation is accompanied by a strong
temperature and salinity variability. During winter,
fresh water from the Mississippi and Atchafalaya rivers
is advected along the Louisiana-Texas shelf to the
Tamaulipas-Texas shelf developing along-shelf fronts.
Other rivers have local influence developing fronts
along the coast.

Episodic cross-shelf currents can transport as much
as 0.5 Sv, a magnitude similar to that of the along-shelf
transports. Cross-shelf transports are associated with
eddy-pair when they interact with the shelf break and
to small eddies formed by meanders in the along shelf
current.
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Contrasting Views of Shelf Circulation
in the Northern Gulf of Mexico

Carter Ohlmann1 ((805) 893-5303;
carter@icess.ucsb.edu)

Peter Niiler2 ((858) 534-4100; pniiler@ucsd.edu)

1Institute for Computational Earth System Science,
University of California, Santa Barbara, CA 93106,
United States

2Scripps Institution of Oceanography, University of
California, San Diego, CA 92093

Ocean circulation over the continental shelf in the
northwestern to northeastern regions of the Gulf of
Mexico is described with Lagrangian drifter data. Near
350 ARGOS tracked surface drifters were air-deployed
in a 150 km square over the Louisiana-Texas shelf be-
tween June 1993 and September 1994. An equal num-
ber of identical drifters were released on the northern
Florida shelf from February 1996 through June 1997.
Surface currents in the northwestern Gulf during the
months of August through May are primarily toward
the west along isobaths. Mean velocities are near 20

cm s−1, slightly larger close to the shoreline. Gulf ed-
dies force mostly offshore flow once the Mexican coast
is reached. Surface currents during June and July are
mainly along bathymetry toward the east with slightly
reduced velocities. Surface currents in the northeast-
ern Gulf are highly variable in both space and time.
Monthly mean currents over the inner Florida shelf are

only a few cm s−1. Larger, more coherent flows ex-
ist along the outer-shelf, near the shelf-break. The
shelf break flows are mainly toward the east and south-
east along bathymetry during June and July, and are
variable during other months. A semi-permanent eddy
near DeSoto Canyon is the primary mechanism respon-
sible for cross-shore flows in the northeastern Gulf.
Drifters west of Cape San Blas are occasionally trans-
ported westward past the Mississippi Sound into the

northwestern Gulf at speeds in excess of 50 cm s−1.
These strong westward shelf flows are forced by winds
associated with the passage of strong low-pressure sys-
tems. Coherence among shelves exists only during sum-
mer months when flow is eastward, and during strong
easterly wind events when strong westward jets are ob-
served.
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Deep currents beneath the Loop Current (LC) in the
eastern Gulf of Mexico were observed using a mooring

deployed near 87oW and 25.5oN with water depth of
3356 m, a strategic location that appears to lie in the
path of every Loop Current Ring (LCR) formed in the
Gulf of Mexico. The mooring was equipped with two
ADCPs, one upward-looking at 140 m and the other
downward-looking at 3200 m, and six Aanderra current
meters set at 155, 750, 1500, 2500, 3000, and 3200 m
in order to sample the entire water column. The suc-
cessful initial deployment covers the period extending
from June 1, 2000 to August 1, 2001. The water col-
umn sampled behaves basically as a two-layer system.
The weakest currents were observed at 750 m which
appears to be close to the interface between the upper-
layer and the lower-layer. Currents in the upper-layer
are dominated by the LC. The two strongest events are
nearly 300 days apart, with observed maximum cur-
rent speeds reaching approximately 150 cm/s at 60 m,
corresponding to the time when the high-speed core
of LC was sweeping past the mooring site. Once the
high-speed core moved away from the mooring site,
upper-layer currents weakened significantly. Currents
in the lower-layer below 750∼1000 m are generally de-
coupled from the upper-layer currents. However, cur-
rents in the lower-layer are nearly depth-independent
within the lower layer with maximum current speeds
reaching 30∼35 cm/s between1500 m and 3200 m. Cor-
relations between the currents in the two layers increase
significantly during a few episodic events. Concurrent
TOPEX/ERS-2 observations suggest that one of those
episodic events coincided with the formation of a LCR,
namely Millenium Eddy in early 2001. Effects of the
bottom boundary layer can be clearly seen within 30
m of the bottom. Variability of lower-layer currents
in terms of magnitude and frequency relative to the
upper-layer currents will be discussed.
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Advances in technology are continuing to transform
the scholarly communications process, and participants
on all levels are finding their roles undergoing change.
As traditional boundaries shift and new ones emerge,
publishers, librarians and scholars alike are struggling
to understand where they fit into the new landscape.
Consequently, new collaborative initiatves are spring-
ing up as participants begin to work together to ad-
dress the technical and financial challenge of distribut-
ing research results electronically. This talk will focus
on examing a host of new initiatives that offer effective
strategies and even some concrete solutions to address
common concerns.
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Electronic Publication From one
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Electronic publishing (E-publishing) linked with in-
ternet access can provide a valuable, yet precarious,
avenue to research publications. Advantages of E-
publishing may include lower costs for, and facilitated
access to, publications. Disadvantages may include re-
duced access and increased expense to academics with
no internet access, decentralization of scientific soci-
eties, a potential for lower quality peer review and
editing procedures, and a threat to a manuscript’s
longevity. The present view of this researcher is E-
publication will be an inevitable and significant avenue
to disseminate research results, and that scientific so-
cieties should lead the charge rather than react to the
change.


