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INTRODUCTION

The primary objective of this study is to map estuarine circulation,
chlorophyll concentration, and sediment transport patterns in Mississippi Sound (see
Figure 3), with an emphasis on tidal front regions, using airborne and satellite
remotely-sensed imagery coupled with ground-truth measurements. The tidal fronts
are small-scale features, both temporally and spatially, yet they represent significant
hydrographic barriers that affect pollution, siltation, recruitment, and primary
production in estuarine areas. The dynamic nature of these important fronts makes
them ideal candidates for a synoptic, remote sensing study.

The importance of coastal areas has become increasingly clear, with new
research programs initiated by numerous federal agencies. For example, the
National Science Foundation’s Joint Global Ocean Flux Study (JGOFS) has been
formulated to assess the contribution of the fertile, nearshore regions to the global
ocean carbon budget. The study area, Mississippi Sound, is located in the "fertile
fisheries crescent", an area from Pensacola, Florida, over to Texas that provides
more than 40% of the total commercial landings by volume in the United States.

The importance of fronts (sharp boundaries between water masses) as areas
of increased biological activity has been well established (Pingree et a/, 1975); they
are critical features that must be considered in any attempt to delineate material flux
into or out of estuaries. Phytoplankton, zooplankton, and suspended sediments
become concentrated in frontal regions because of the local circulation

(convergence), and because of the enhanced nutrient concentrations there, due to
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shear-induced upwelling, mixing, and regeneration (Gould and Wiesenburg, 1990).
However, understanding the dynamics of tidal fronts is inherently difficult because
of the relatively short periods of the primary forcing mechanisms that drive the
circulation. Spatial coverage provided by shipboard sampling is inadequate in
studies designed to determine frontal location and circulation, due to the dynamic
nature of the systems.

In Mississippi Sound, frontal set-up in the barrier island passes is related to
stable meteorological conditions and flood tide, while decay is related to the mixing
energy generated by the ebb tide, with frontal rupture occurring about half-way
through the tidal cycle. Thus, an entire sequence from frontal formation through
disintegration can be followed over short time periods, on the order of hours. The
rupturing of the fronts can represent a significant "pulse” of larvae and shrimp into
the Sound, thereby affecting recruitment and year-class strength.

Because larvae are almost wholly dependent on the currents for transport,
their successful migration from spawning sites to estuarine nurseries depends on
favorable hydrodynamic conditions. Although it appears certain that the formation
and decay of tidal fronts in the outer estuary affects species recruitment into the
estuary, it is not known whether the presence of fronts enhances or inhibits that
recruitment.

The Gulf Coast Research Laboratory (GCRL) has established an extensive
historical data base for Mississippi Sound, including temperature, salinity, and
chlorophyll concentration dating back to 1971 (Eleuterius and Beaugez, 1979; see 2).
This data set, coupled with the suite of measurements and remote sensing imagery
discussed in this report, will provide an excellent baseline study of the region that can
be used to assess background conditions existing prior to Advanced Solid Rocket

Motor (ASRM) testing at Stennis Space Center, Mississippi.




Mississippi Sound is a well-defined, shallow basin that represents an ideal
study site, owing to its accessibility, prevailing estuarine conditions, significance to
coastal fisheries, and the available historical data base. It may be possible to extend
the results of this study to other estuarine areas influenced by tidal fronts (e.g. Texas
and Florida coasts, east coast of U.S.A.) to gain insight into the hydrodynamics of
similar systems in those regions. By mapping the formation, decay, and spatial
extent of tidal fronts in Mississippi Sound, we gain a better understanding of
important ecological processes in a sensitive and commercially valuable coastal
regime. The methodology and results of this work may prove useful to resource
authorities who are required to make judicious decisions concerning the viability of

renewable marine resources or the distribution of effluent loads.



METHODOLOGY

At all stations, the following procedures were undertaken. Station positions
were determined using Loran-C in Lat/Lon mode. The final approach to the station
was accomplished at drift to avoid disturbing the water column structure. The depth
to bottom (feet) was recorded from the depth recorder. Wet and dry bulb air
temperatures (° F) were recorded from a Friez battery-operated Psychron Model 566
psychrometer. A hand-held Airguide Model 919 wind speed indicator with compass
was used to determine wind force (mph) and direction. The wind swell/wave
direction and height (feet) were visually estimated. The surface water temperature
was recorded from a bucket thermometer (°C). A secchi disc depth (meters) was
measured along with the Forel-ule scale water color.

A Hydrolab H20 multiparameter water quality data transmitter Model 31020
was used to collect profile measurements of depth (meters), water temperature (° C),
salinity (ppt), conductivity (millimhos/cm), and pH. The instrument was
programmed to record a scan of these parameters at 1 second intervals. The
weighted transmitter was lowered over the side of the boat at a rate to record scans
at approximately 0.2 meter depth intervals. The transmitter was connected to a
Tandy 1200 computer which recorded the data on diskette as it was collected. After
the profile was completed, the data was immediately plotted on the computer
monitor. (Profile contours of the transects were later plotted using the Hydrolab

data with SURFER™ contour graphics software.)
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