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Minority Recruitment and Retention in
a Coastal State: The UNO Example

Laura Serpa ((504) 280-6325; lserpa@uno.edu)

Frank R Hall1 ((504) 280-6325)

Wendell Thompson ((504) 280-6325;

ashflow99@yahoo.com)

1University of New Orleans, Department of Geology
and Geophysics, New Orleans, LA 70148, United
States

The result of the Y2K census demonstrates that
significant proportions of persons under-represented in
oceanography live in coastal states, especially those of
the Gulf of Mexico. The failure of marine science pro-
grams in these states to recruit and retain students of
color results from many factors. We believe that the
largest of these factors is student access and informa-
tion about these fields of study as professions.

In this talk, we use our program in recruitment
and retention of minority students, especially African
American students, in the Department of Geology and
Geophysics. Our twenty-eight year program is rec-
ognized as among the most successful in recruiting,
retaining, and graduating minority students in geo-
sciences in the United States. Our success comes form
our holistic approach to improving diversity which in-
cludes a) recognition of the demographics of the lo-
cal population we wish to attract into our program,
b) working with local school boards to improve earth
science education in the schools, c) keeping active with
state and local programs and clubs for teachers of earth
science, and d) a summer field experience for high
school students to the Rocky Mountains. Finally, a key
aspect of our modern program is the support of local
industry which provides scholarships and other forms
of support for our students.

OS22F-09 1620h

Oceans to Classrooms: Infusing the
Standards with Ocean Science
Research

Carrie A McDougall1 (mcdougal@lifesci.ucsb.edu)

Miriam Polne-Fuller1 (polne@lifesci.ucsb.edu)

Steven D Gaines1 (gaines@lifesci.ucsb.edu)

1Marine Science Institute , University of California,
Santa Barbara, CA 93106, United States

The Marine Science Institute (MSI) at the Uni-
versity of California, Santa Barbara has developed a
new educational outreach program entitled, Oceans to
Classrooms (OtC). The primary mission of UC out-
reach programs is to increase the number of underrepre-
sented and low-income students attending the UC. MSI
aims to achieve this goal by stimulating student inter-
est in science, specifically the ocean sciences, so that
students are motivated to improve their academic per-
formance, become UC eligible, and pursue the study
of ocean sciences. OtC capitalizes on the resources
available through MSIs scientifically diverse research
group to infuse science taught in grades 68 with a broad
range of ocean science concepts and cutting-edge re-
search. OtC facilitates interactions between ocean sci-
ence researchers, teachers and students through orga-
nizing professional development workshops for teach-
ers, developing new ocean science research-based cur-
riculum, and coordinating student field trips to MSI
ocean science labs and field sites. All of these efforts
focus on using recent ocean science research to create
hands-on activities based on the scientific method, and
to teach the required state standards. Here, we report
the feedback from teachers participating in OtC. We
also discuss why simply offering ocean science-based
curriculum and student visits to labs, etc. is not an
entirely adequate approach. To effectively infuse the
ocean sciences into K12 curriculum, the teachers must
be first transformed. Commonly, particularly in the
low-income serving schools, pre 9th-grade teachers lack
the resources, the confidence, and the motivation to
develop or use new curriculum in their classrooms. We
will discuss mechanisms to overcome these psychologi-
cal and logistical impediments.

OS22F-10 1635h

“Young Women in Science:” Summer
Science Programs for Middle and
High School Girls

Lynn Nelson Whitley (213-740-1964;

lwhitley@usc.edu)

Sea Grant Program, University of Southern Califor-
nia, 3616 Trousdale Pkwy. AHF 209, Los Angeles,
CA 90089-0373, United States

Encouraging young womens interest in science has
been the motivation for developing summer science pro-
grams for both middle and high school girls at the Uni-
versity of Southern California Sea Grant Program in
conjunction with the USC Wrigley Institute of Environ-
mental Studies and the Office of the Provost. While it
is generally acknowledged that middle school is a key
time to engage students in science, especially girls, it
is also important to maintain and encourage that in-
terest during the students high school years. Based on
that idea and the demand by the young women who
had completed the middle school programs, we piloted
a summer science program for high school girls in 2001.
These programs held at the Wrigley Marine Science
Center on Catalina Island, offer hands-on lab and field
activities that allow the girls to pursue a wide range of
topics. The theme of ”fun and learning in science” is
housed in a larger context of ”Women in Science.” Fe-
male research scientists, graduate students, and teach-
ers, as well as Sea Grant staff interact with the girls,
who are given the opportunity to see women in a vari-
ety of marine related careers in marine policy, research
science, education, and diving safety. Program devel-
opment, challenges, and results of these programs will
be addressed.

URL: http://www.usc.edu/go/seagrant/education
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Hyperspectral Remote Sensing of
Nearshore and Open Ocean
Environments II

Presiding: C L Leonard, Science and
Technology Intl.; J Campbell,
University of New Hampshire

OS22G-01 1330h

Hyperspectral Imaging of the Coastal
Ocean

Curtiss O. Davis ((202) 767-9296;
davis@rsd.nrl.navy.mil)

Naval Research Laboratory, Code 7203, 4555 Overlook
Ave.,S.W., Washington, DC 20375, United States

Compared to the open ocean the coastal ocean is a
far more complex optical environment. There is a much
wider range of water column optical properties due to
runoff from land, high levels of phytoplankton growth,
sediment resuspension and other processes. An addi-
tional level of complexity is added when the bottom
is visible through the variable water column. Resolv-
ing the bottom features as viewed through the com-
plex and varying optical properties of the water col-
umn is the central problem in coastal remote sensing
which requires hyperspectral imaging. The Naval Re-
search Laboratory has a focussed program to develop
hyperspectral imagers and the algorithms for process-
ing that data for the coastal ocean. Here I report recent
improvements in the Ocean Portable Hyperspectral Im-
ager for Low Light Spectroscopy (Ocean PHILLS) air-
craft hyperspectral sensor and present data collected
during the July 2001 Hyperspectral Coastal Ocean Dy-
namics Experiment (HyCODE) at Tuckerton, NJ.

OS22G-02 1345h

Hyperspectral Remote Sensing of
Nearshore Kelp Beds

Ellen C Jacobson1 (808-540-4730;
ellen@sti-hawaii.com)

Carrie L Leonard1 (808-441-2590;
cleonard@sti-hawaii.com)

1Science and Technology International, 733 Bishop
Street Suite 3100, Honolulu, HI 96813, United
States

Hyperspectral remote sensing technology has proven
to be a powerful tool in a broad array of applications
including ocean sciences. Passive hyperspectral remote
sensing of surface and/or subsurface objects or phe-
nomena yields a wealth of high resolution spectral and
spatial information useful for detection, identification
and classification on multiple levels. One specific ap-
plication for this technology is the detection of kelp
beds in coastal waters. The distinct absorption and re-
flection features exhibited by kelp can be sensed by the
narrow contiguous bands of the Advanced Airborne Hy-
perspectral Imaging System (AAHIS) 3, developed by
Science and Technology International (STI). Analyzing
the hyperspectral data cubes using algorithms such as
principal component analysis and spectral angle map-
ping allow for kelp detection and mapping. An STI data
set collected over the coastal regions in Oceanside, Cal-
ifornia in March 2001 will be used to demonstrate these
methods.

OS22G-03 1400h

A new method for the determination of
phytoplankton pigments from spectral
in vivo light absorption.

Peter Anton Staehr (+ 45 46 30 18 05; pst@dmu.dk)

National Environmental Research Institute of Den-
mark, Dept. of Marine Ecology, Frederiksborgvej
399, Box 358, Roskilde 4000

Multivariate regression models have made it pos-
sible to estimate pigment concentrations and phyto-
plankton abundance from spectral in vivo light ab-
sorption. Models were derived for both phytoplank-
ton monocultures and natural samples differing signif-
icantly with respect to pigment composition, concen-
tration and cell size. Model performance was evaluated
against the conventionally used Gaussian decomposi-
tion method. The new method proved to be more ac-
curate and sensitive at deriving pigment content than
the Gaussian method. With the multivariate technique
it was also possible to determine the concentration
of many accessory pigments and the dominant phyto-
plankton classes. The new method presented here is
more sensitive and suitable for analysing the spectral
fingerprints of phytoplankton pigments than the Gaus-
sian method.

URL: http://www.dmu.dk/1 om dmu/2 afdelinger/3
hav/4 projects/5 bio optics/

OS22G-04 1415h

Subpixel Linear Mixing Within a Coral
Reef Environment Based on in situ
Hyperspectral Measurements

Heather M Holden1 (65-874-6135;
heather@nus.edu.sg)

Ellsworth LeDrew2 (519-888-4567;
ells@watleo.uwaterloo.ca)

1National University of Singapore, Department of Ge-
ography AS2, 1 Arts Link, Singapore 117570, Sin-
gapore

2University of Waterloo, Waterloo Laboratory for
Earth Observation, Waterloo, ON N2T 3G1,
Canada

It is often necessary to assume a relatively homo-
geneous benthic cover within a remotely sensed pixel
when attempting to identify bottom type in a coral
reef environment. In reality, however, with the benthic
complexity common on a coral reef, there will always
be mixing within a pixel given the spatial resolution of
contemporary satellite imagery. It therefore becomes
important to determine how spectral components of a
pixel combine to result in one integrated pixel value. To
address this issue, pure endmember high spectral res-
olution measurements were taken in Buck Island Ma-
rine Park, off St. Croix, U.S. Virgin Islands. Linear
spectral mixing was used with these endmember spec-
tra (coral, sand, grass, bleached coral, and benthic al-
gae) to examine the integrated pixel signals. Results
indicate that when sand is a component of the mixed
spectra, there is a notable increase in magnitude of re-
flectance, even at only 25% sand cover. Cluster analy-
ses of end member spectra and mixed spectra indicate
that a relatively small sand component within a mixed
pixel will effectively dominate the pixels spectral sig-
nal. The pixel spectral signal lacks similarity to other
endmembers present, retaining spectral characteristics
specific to sand.

OS22G-05 1430h

Shape Analysis of Hyperspectral
Bottom Reflectance Data:
Application to Remote Sensing
Classification of Benthic Habitats

Eric M. Louchard1 (305-361-4811-3;
elouchard@rsmas.miami.edu)

Arthur C.R. Gleason1 (305-361-4810-1;
art.gleason@rsmas.miami.edu)

Ruth Pamela Reid1 (305-361-4606;
preid@rsmas.miami.edu)

William T. Collins2 (1-250-656-6677;
bcollins@questertangent.com)

Curtis D. Mobley3 (425-867-2464;
mobley@sequoiasci.com)

1University of Miami, Rosenstiel School of Marine and
Atmospheric Science, 4600 Rickenbacker Causeway,
Miami, FL 33149, United States

2Quester Tangent Inc., 99-9865 West Saanich Road,
Sidney, BC V8L5Y8, Canada

3Sequoia Scientific Inc., Westpark Technical Center,
15317 NE 90th Street, Redmond, WA 98052, United
States
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Remote sensing is a valuable tool for rapid classi-
fication of benthic features in shallow coastal environ-
ments. Past applications have been limited, however,
by multispectral models that are typically difficult to
apply when bottom types are heterogeneous and com-
plex. A way to overcome these limitations is to utilize
hyperspectral data and classify reflectance signatures
through spectral feature analysis. The work presented
here is a study of hyperspectral benthic remote sens-
ing, involving a recursive technique to retrieve bottom
reflectance by removing the effects of the water col-
umn. Bottom reflectance is then classified by principal
components analysis and compared to ground truth ob-
servations.

Optical data were collected at Lee Stocking Is-
land (LSI), Bahamas using a Satlantic hyperspectral
tethered spectral radiometer buoy (TSRB) towed 20
m behind a small boat. The TSRB measured up-
welling radiance (Lu) and downwelling solar irradiance
(Ed) at wavelengths of 395-795 nm, with 5 nm band-
width. Depth was measured using a Suzuki ES2025
echo sounder. Water inherent optical properties (IOPs)
were measured with a WetLabs ac9. The program AO
(Sequoia Scientific Inc.) was used to calculate bot-
tom albedo from TRSB, ac9, and depth measurements
by iteratively solving an underwater radiative transfer
equation. Albedo calculated by AO was separated into
multiple bottom types using an unsupervised classifi-
cation routine based on spectral shape analysis. The
results were promising; classified bottom types corre-
lated with ground truth observations taken from un-
derwater video and were comparable to existing bottom
type maps. This approach can also be employed to an-
alyze full scenes from satellite and airborne hyperspec-
tral sensors, assuming that water IOPs are consistent
over an image. Bottom albedo calculated in AO from a
hyperspectral PHILLS (Portable Hyperspectral Imager
for Low Light Spectroscopy) image of Lee Stocking Is-
land were found to have similar spectral shapes and
magnitudes to the albedo found using TSRB data.

As remote sensing systems migrate from multispec-
tral to hyperspectral imagers, there is a need for more
robust tools to interpret spectral information from
shallow marine environments. Spectral shape analysis
provides a method for rapidly classifying complex ben-
thic optical signatures and, when coupled with a system
of removing water column attenuation, can be used to
produce accurate maps of the bottom.

OS22G-06 1445h

Hyperspectral Remote Sensing of the
Seafloor Near Lee Stocking Island,
Bahamas

Robert A Leathers1 (202-767-6504;
leathers@rsd.nrl.navy.mil)

T. Valerie Downes1 (202-767-2095;
downes@rsd.nrl.navy.mil)

Curtiss O. Davis1 (202-767-9296;
davis@rsd.nrl.navy.mil)

1Naval Research Laboratory, Code 7212, 4555 Over-
look Ave. SW, Washington, DC 20375, United
States

The Ocean Portable Hyperspectral Imager for Low-
Light Spectroscopy (Ocean PHILLS) was deployed on
an Antonov AN-2 aircraft in a region near Lee Stock-
ing Island (LSI), Bahamas, in May/June 1999 and May
2000. The deployments were part the Coastal Ben-
thic Optical Property program (CoBOP) sponsored by
the U. S. Office of Naval Research (ONR). The study
site consists of a large expanse of optically shallow wa-
ter with high spatial variability in the seafloor. The
seafloor contains regions of several different types of
sediment (oids, peloids, and skeletal grains) covered
with patches of seagrass beds and algal mats. There are
also areas of pavement and coral reefs colonized by vari-
able proportions of gorgonians, hydrocorals, sponges,
and brown and green algae. The data sets collected
with the PHILLS contain 128 spectral channels over 400
nm to 1000 nm with an on-ground spatial resolution of
approximately 1.25 m by 1.25 m. The high spatial and
spectral resolution in the data set provides the oppor-
tunity to develop and test algorithms that search for
subtle changes in the radiance spectrum that contain
information about the atmosphere, the depth and op-
tical properties of the water column, and the nature of
the seafloor. The data also provides a baseline from
which to monitor changes in the health of coral and
seagrass beds near LSI. We have made great progress
in the past year in recalibrating the PHILLS, identi-
fying and removing artifacts from the data, and geo-
correcting the 2000 imagery. We present example im-
agery and remote sensing spectra from these data sets,
demonstrating the recent improvements. We also eval-
uate the feasibility of mapping and monitoring various
benthic species and environmental characteristics with
hyperspectral remote sensing.

OS22G-07 1520h

Hyperspectral Remote Sensing of
Nearshore Bathymetry Offshore of
Sarasota, Florida: Comparisons With
High-Resolution Multibeam
Bathymetry

Michelle L. McIntyre1

(mcintyre@seas.marine.usf.edu)

David F. Naar1 (naar@moontan.marine.usf.edu)

Kendall L. Carder1 (kcarder@monty.marine.usf.edu)

Peter A. Howd1 (phowd@seas.marine.usf.edu)

1University of South Florida, 140 7th Avenue South,
St. Petersburg, FL 33701, United States

Due to the complexity that characterizes the op-
tical properties of nearshore coastal environments, it
is necessary to understand the nature of the seafloor
and its influence on the optical signal in order to accu-
rately interpret remote sensing data. In support of the
Hyperspectral Coupled Ocean Dynamics Experiments
(HyCODE), a set of three high resolution bathymetry
surveys within an 18 km by 1.5 km shore-perpendicular
transect 5km offshore of Sarasota Florida were collected
at water depths ranging from 8m to 16m. Hyperspec-
tral aircraft data were collected concurrently with the
Ocean PHILLS (Ocean Portable Hyperspectral Imager
for Low-Light Spectroscopy) instrument. The study
site offshore of Sarasota, Florida was chosen as one of
three HyCODE areas due to existing AVIRIS (Airborne
Visible-Infrared Imaging Spectrometer) data, and rep-
resents an optically-shallow (i.e., where the signal de-
tected by the airborne sensor is affected by the seafloor)
environment. Bottom depths derived from the AVIRIS
data by means of a semi-analytical remote sensing re-
flectance model were compared with bathymetry mea-
sured by a Kongsberg Simrad EM 3000 multibeam
swath bathymetry system operating at 300 kHz. The
pixel size of the multibeam bathymetry and AVIRIS
data are 0.25m and 10m, respectively. When viewed at
full resolution, the multibeam bathymetry data show
small-scale sedimentary bedforms (wavelength 0.5m,
amplitude 0.1m) that are not observed in the lower
resolution hyperspectral bathymetry. However, model-
derived bottom depths agree well with a smoothed ver-
sion of the multibeam bathymetry. In areas where diver
observations confirmed biological growth and bioturba-
tion, derived bottom depths were less accurate. Co-
registered acoustic backscatter corresponds well with
the aircraft hyperspectral imagery and in situ measure-
ments of bottom reflectance. Acoustic backscatter as
a proxy for bottom albedo, in conjunction with multi-
beam bathymetry data, will allow for more precise mod-
eling of the optical signal in coastal environments.

OS22G-08 1535h

Initial Results of Seabed Classification
Using Fused Hyperspectral and
Acoustic Data

Arthur C.R. Gleason1 ((305) 361-4776;
art.gleason@miami.edu)

Eric M. Louchard1

R. Pamela Reid1

William T. Collins2 ((250) 656-6677)

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

2Quester Tangent Corporation, 99-9865 West Saanich
Rd., Sidney, BC V8L5Y8, Canada

Seabed classification is the organization of the
seafloor and shallow subsurface sediments into distinct
classes based on certain physical characteristics. One
important reason to map the seabed is that the re-
sulting classes often correspond to, or may be used
to discriminate, benthic habitats for particular marine
species or communities.

Optical data including aerial photographs and mul-
tispectral satellite imagery have been used in the past
to discriminate major bottom types such as sediments,
seagrass and corals, but they have had less success
at delineating more refined classes. Aerial multi- and
hyper-spectral digital imagery have had somewhat bet-
ter success delineating more specific seabed types. Nev-
ertheless, all of these optical data are limited to regimes
of optically shallow water.

Acoustic instruments are useful for penetrating op-
tically thick water, which is an obvious advantage in
deep or turbid areas. Furthermore, acoustic signals re-
spond to different physical characteristics of the bot-
tom than optical signals, which may provide a means to
distinguish different classes than can be accomplished
with the optical data. However, acoustic instruments
require much more time than optical imagery to sur-
vey the same area. The hypothesis of this work is that
combining optical and acoustical data will provide a
better seabed classification than either data source can
provide independently.

Results of a survey conducted during June 2001
in the vicinity of Lee Stocking Island, Bahamas, are
presented. Classifications from tethered hyperspectral
radiometer, acoustic echo sounder, and fused ”opti-
acoustic” data sets show promise for the technique.
The potential for extending the method to hyperspec-
tral imagery is also discussed.

OS22G-09 1550h

Neural Network and Optimization
Methods: Estimating Water Depth
and Bottom Reflectance Using
Hyperspectral Imagery

Ron J Holyer1 (228-689-8966; Ron.Holyer@usm.edu)

David C Hughes2 (228-688-4736;
hughes@nrlssc.navy.mil)

Robert A Arnone2 (228-688-5268;
arnone@nrlssc.navy.mil)

1University of Southern Mississippi, School of Math-
ematical Sciences, Bldg. 9313, Rm. 113, Stennis
Space Center, MS 39529, United States

2Naval Research Laboratory, Remote Sensing Appli-
cations Branch, Code 7333, Stennis Space Center,
MS 39529, United States

We compared two techniques to extract bathymetry
and bottom reflectance from hyperspectral imagery in
Case 2 waters. The optimization method and the neu-
ral network method were compared using two hyper-
spectral images (HyMap of Ship Island, Mississippi and
AVIRIS of Tampa Bay, Florida). Both methods at-
tempt to solve the inverse optics problem where the op-
timization method utilizes forward solutions provided
by a semianalytical method and the neural network uti-
lizes HYDROLIGHT. The analysis of the respective in-
version procedures and results is accomplished using
sensitivity analysis, error distribution analysis, and ob-
servations on convergence. The methods are compared
on the basis of accuracy, efficiency, robustness, and ex-
tension to the aforementioned complex coastal environ-
ments. The final product of this research is a quanti-
tative comparison to show the robustness and applica-
bility of the two methods to two varied water column
and bathymetry cases. Results of the neural network
and optimization methods concerning robustness and
efficiency will be presented and discussed.

OS22G-10 1605h

Strategies for sun-glint identification
and correction in water-leaving
radiances measured from MODIS

Robert Evans1 (305 361 4799;
revans@rsmas.miami.edu)

Edward J Kearns1 (305 361 4837;
ekearns@rsmas.miami.edu)

Katherine Kilpatrick1

(kkilpatrick@rsmas.miami.edu)

1University of Miami - RSMAS, 4600 Rickenbacker
Cswy, Miami, FL 33149, United States

The Moderate Resolution Imaging Spectroradiome-
ter (MODIS) has provided daily, global multispectral
data since it became operational early inthe year 2000.
MODIS is in a 10:30 polar orbit on board NASAs Terra
satellite, and as such a large percentage of its image
swath is contaminated by sun glint at low– and mid–
latitudes. To improve data quality and spatial cover-
age for ocean color products, it is desirable to identify
those data that are glint-contaminated and to attempt
to recover useful values when possible through correc-
tions to radiances involved in the calculation of water-
leaving radiance. Comparisons of normalized water-
leaving radiances (nLw) from MODIS with in situ nLw
measurements from the Marine Optical Characteriza-
tion Experiment (MOCE) cruises have indicated that
the estimated radiance contribution from atmospheric
aerosols in the 865nm band (La865) was too large and
thus led to an underestimate of nLw in most bands.
A correction term that accounts for the glint radiance,
Lg, was derived using an empirically–derived scaling
factor in conjunction with spectrally–dependent diffuse
transmittance functions. While this has proved suc-
cessful in identifying and removing sun glint contam-
ination up to the edge of the region of extreme sun
glint, its application is limited by the availability of
an appropriate wind field. We have experimented with
a multi-spectral technique to recover the pertinent in-
formation in this region. A combination of the glint-
contaminated MODIS medium wavelength infrared ra-
diances with those of the glint-free long wavelength in-
frared bands can be appropriately scaled to the 865nm
radiances to enable the extension of the sun-glint cor-
rection through the extreme glint region.
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Shallow-Water Heat and Salt Models
with Optical Parameters Derived
from MODIS or SeaWIFS Imagery

Kendall Carder1 (kcarder@monty.marine.usf.edu)

Hari Warrior1 (warrior@monty.marine.usf.edu)

Zhongping Lee1 (zplee@monty.marine.usf.edu)

Feng-I R. Chen1 (chen@monty.marine.usf.edu)

Dan Otis1 (dan@monty.marine.usf.edu)

1College of Marine Science U. of S. Florida, 140 7th
Ave. S., St. Petersburg, FL 33701, United States

Princeton Ocean Model (POM) implementations for
circulation in shallow waters, whether applied to es-
tuarine or coastal settings, must account for photons
absorbed or reflected from the ocean bottom. Stan-
dard implementations of the POM typically ignore the
bottom, effectively treating it as transparent. This
makes them highly inaccurate for simulating the hyper-
salinity fields found for shallow regions adjacent to the
west coast of Andros Island, Bahamas. Large areas
of the Bahamas Banks are at times covered by waters
in excess of 40 psu with occasional calcium-carbonate
whitings. Using an optimization type of spectral tech-
nique with known bathymetry, bottom albedos were
derived for the Bahamas Banks from SeaWiFS and
MODIS imagery. The bottom depth, albedo, and spec-
tral absorption and scattering coefficients were used to
derive solar-absorption fields required by heat and salt-
budget models used to calculate thermal and salinity
fields. The January to May 2001 period was simulated
using AUTEC environmental fields with model results
compared to AVHRR thermal and historical salinity
data. Sensitivity analyses are presented regarding the
effects of bottom albedo and depth on thermal (T) and
salinity (S) fields. High-salinity tongues, observed to
depths of 40m in summer Bahamian waters, have been
reported in the literature and attest to the importance
of shoal-water evaporation in delivering surface waters
to depth for these regions. Is coral distribution affected
by proximity to high-TS runoff in the Bahamas?

OS22G-12 1635h

New Developments in Airborne LIDAR
Remote Sensing: Advanced Oceanic
LIDAR Biomonitoring

Alexander Chekalyuk1 ((757) 824 2401;

chekaluk@osb.wff.nasa.gov)

Frank Hoge1 (hoge@osb.wff.nasa.gov)

Robert Swift2 (swift@osb.wff.nasa.gov)

James Yungel2 (yungel@osb.wff.nasa.gov)

Viktor Feigels2 (feigels@osb.wff.nasa.gov)

1NASA Goddard Space Flight Center, Wallops Flight
Facility, Bldg. N159, Wallops Island, VA 23337,
United States

2EGG Services, Inc., NASA Wallops Flight Facility,
Bldg. N159, Wallops Island, VA 23337, United
States

An advanced pump-and-probe (P&P) airborne laser
technology has been recently developed at NASA God-
dard Space Flight Center. The P&P system provides
remote measurement of important phytoplankton pho-
tosynthetic variables, such as the functional absorp-
tion cross-section of photosystem II (PSII), PSII pho-
tochemical efficiency, PSII turnover time, the rate pa-
rameters of singlet-singlet and singlet-triplet annihila-
tions, and carotenoid triplet lifetime along with pig-
ment and organic matter fluorescence, down-welling
and upwelling hyperspectral measurements and IR sur-
face temperature. The utilization of an airplane as a
platform provides the potential for rapid remote char-
acterization of phytoplankton photosynthetic activity,
biomass and diversity over large aquatic areas at syn-
optic space/time scales. The new airborne technol-
ogy can be utilized to address the following issues: (1)
Spatial and temporal variability of marine ecosystems,
their driving forces and impacts; (2) Biological carbon
sources and sinks in the ocean; (3) Natural and hu-
man environmental impacts and their consequences in
the coastal areas; (4) Spatial/temporal gaps in satellite
validation/calibration over meso- and synoptic scales.

This presentation summarizes results of five air-
borne measurement campaigns conducted in 1999-2001
in the Chesapeake Bay, Middle Atlantic Bight, Gulf of
Mexico, and Pamlico Sounds (NC). Data on P&P val-
idation with shipboard techniques, observations of lo-
cal to regional spatial variability in PSII photochemi-
cal characteristics, coastal and offshore phytoplankton
blooms, physical and biological interactions and diel
photosynthetic photoregulation are presented. Path-
ways to improved assessment of pigment biomass and
photosynthetic rate parameters based on airborne P&P

laser measurements of biophysical and bio-optical char-
acteristics are discussed. Validation data indicate gen-
erally good agreement between SeaWiFS and LIDAR
Chl assessment except areas of high concentration of
dissolved organic matter.

The PP technology may be complimented by recent
developments in assessments of phytoplankton taxo-
nomic variability from airborne LIDAR measurement.
This research is primarily focused on multicolor laser
excitation of Chl, PUB, PEB and phycocyanin fluo-
rescence bands (560, 590, 650, 685, and 720 nm) to
remotely implement fluorescence excitation technique.
A laboratory prototype of the laser pigment analyzer
(LPA) has been successfully tested with representative
set of phytoplankton cultures and their mixtures. Ini-
tial results of taxonomic analysis in natural seawater
samples and potential for airborne implementation of
the LPA technology are discussed.
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This presentation will comprise a review of the in-
teractions that various components of aquaculture has
with the environment. Biological and abiotic interac-
tions will be presented through quantitative models,
accompanied by case studies. Examples of those case
studies include shrimp farming in Mexico and intensive
salmon farming in British Columbia, Canada. A web-
based course called Aquaculture and the Environment,
representing the contents of this presentation has been
developed and is now available through the University
of British Columbia. The development of the course
and our experiences during the current first offering
will be presented.
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Marine aquaculture is a global growth industry in
which the US is lagging. Aquaculture already con-
tributes an average of 30% of world production across
all seafood categories, but only a small fraction of U.S.
production. Imported seafood is the second largest
contributor behind oil in the natural resources sector
to our nation’s trade deficit. As national demand for
seafood grows in the face of declining natural fisheries,
the expansion of U.S. aquaculture is inevitable. How-
ever, serious environmental, political, and technologi-
cal issues must be addressed first by listening to the
concerns of the public, environmental groups, local,
federal, and state governments, the seafood industry
and the scientific community, and next by structuring
collaborative efforts to resolve them. Marine aquacul-
ture operations presently include finfish, shellfish, al-
gae, and seaweed, as well as their associated hatcheries,

operational support, and pen and cage deployment re-
quirements. Uses may conflict between public and pri-
vate activities, and native aquatic species inhabit ar-
eas that may be impacted by the aquaculture infras-
tructure deployment. Coastal user groups range from
property owners to maritime recreation, education, and
conventional fisheries activities. Policy guidelines are
needed on many factors affecting this rapidly growing
industry, including nutrient releases, leasing of public
lands below the ocean surface, control of escapees from
hatcheries, native specie protection, pen and cage tech-
nology, and feed components.

This report presents conclusions and recommenda-
tions created from breakout and working groups partic-
ipating in an international workshop held at the Uni-
versity of Massachusetts Boston from January 11-13,
2001 entitled Marine Aquaculture and the Environ-
ment: A meeting for Stakeholders in the Northeast.
Models of solutions from Canada, Norway, Germany,
and Europe were reviewed and habitat considerations
and experiences from the U.S. were included to incorpo-
rate information from a broader geographical base. The
conference focused on four areas: 1) impacts on habi-
tats; 2) interactions between cultured and wild species;
3) mechanisms for building consensus for action among
stakeholders; and 4) effects on marine animals, birds,
and invertebrates. The final product of the meeting will
be a publication outlining current knowledge and dis-
cussing recommendations for changes in policies, prac-
tices, and procedures to support environmentally sus-
tainable marine aquaculture.

URL: http://www.alpha.es.umb.edu/mae01/
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Under the authority of the Canada Fisheries Act,
the Department of Fisheries and Oceans (DFO) has a
legislative mandate for the conservation and protection
of fish and fish habitat supporting Canadian fisheries
(i.e. commercial, recreational and Aboriginal). The
Act prohibits the harmful alteration, disruption or de-
struction of fish habitat unless authorized by the min-
ister. If an Authorization is issued, then DFO is ob-
ligated to conduct an environmental assessment under
the Canadian Environmental Assessment Act. Poten-
tial environmental effects of aquaculture operations are
now under review by DFO. Finfish-environment inter-
actions are relatively well documented, however, shell-
fish operations in particular those in cold water sys-
tems, are less well studied. As part of a multidis-
ciplinary study of the environmental sustainability of
shellfish aquaculture, our team has examined the po-
tential for alteration of benthic habitat at two mussel
farms in Newfoundland, Eastern Canada. Both farms
are located in small embayments with significant depo-
sitional areas and might be considered ”poor” locations
relative to most of the productive mussel farms in New-
foundland. Our results indicate that while there may
be differences in organic matter content between areas
with and without mussels, these are most likely the re-
sult of differences in bathymetry and water movement
rather than the presence or absence of mussels. Sed-
iment redox and sulfide concentrations under mussels
were not significantly different from those in deposi-
tional areas without mussels. Erosional areas surveyed
showed no evidence of sediment accumulation under the
mussel lines. There was however, evidence of increases
in mobile herbivores and predators feeding on kelp and
mussels sloughed off the lines. Thus even at sites where
there is potential for benthic habitat effects to occur, it
is not possible to distinguish significant habitat dam-
age from mussel aquaculture as it is currently practised
in Newfoundland.


