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INTRODUCTION
NOAA's Office of Education’s Educational Partnership Program (EPP) allows NOAA mentor scientists to submit opportunities for student participation. Once selected, the NOAA opportunity is circulated among students associated with four focused centers and corresponding
NOAA line offices; the Environmental Cooperative Science Center (ECSC) / National Ocean Service (NOS), the NOAA Center for Atmospheric Science (NCAS) / National Weather Service (NWS), the Cooperative Remote Sensing Science and Technology (CREST) / National
Environmental Satellite Data and Information Service (NESDIS), and the Living Marine Resources Cooperative Science Center (LMRCSC) / National Marine Fisheries Service (NMFS). We present four examples of successful partnerships between NOAA coral science projects
in Hawai'i and Puerto Rico and EPP-MSI students and how these projects address the goals of bridging science to management and policy. These examples also show how students can be integrated into science projects as key team members. On a Navy Environmental Security
Technology Certification Program (ESTCP) coral health study, Co-I (Warner) realized the need for independent biochemical stress estimates and was able to accomplish this thanks to the EPP and Florida A&M University students. FAMU students received their Master of
Science degrees using the project data for their research. Another EPP opportunity was originally designed to use imaging spectrometry data from the space station, but merged with an ocean color program within another NOAA line office (ICRS2016 posterID:444). The
multi-site ocean color project (PI Dr. Alan Strong) monitors land runoff by using NOAA’s operational satellite sensor, VIIRS and its derived products to help watershed managers determine how well runoff mitigations are working. A NOAA CREST student earned his PhD, in
part, by using these data for his research and is now a NOAA CRW employee leading the ocean color project in Puerto Rico. The final example is an EPP SSIO opportunity to measure in situ coral health that includes light stress damage (LSD) verification and local
implementation of this algorithm. This recent PhD candidate is starting her research after taking specialized preparation UNESCO class at UNAM.
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We are expanding the NOAA Visible Infrared Imaging
Radiometer Suite (VIIRS) Ocean Color project (ICRS2016
posterID:444) in conjunction with Akamai Workforce Initiative
student, A. Corotan, (Madden, Olson, Warner, Akamai mentors)
and our EPP graduate Dr. Hernandez (NOAA CRW employee) to
develop a GIS-based management system for use by watershed
managers in Puerto Rico (Roberto Viqueira) and in West Maui
(Tova Callender). We are using a networked GIS project to allow
a coordinated effort between the successful Guanica Bay,
Puerto Rico ocean color (year 1) component of Dr. Strong’s
multi-year, multi-site program and West Maui (year 2), where
the Hawai’ian GIS development is being hosted at NELHA. Seatruth data collections and measurements will be collected off of
West Maui by Professor D. Brown’s UHMC students. All remote
sensing and in situ data will be incorporated into the GIS.
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Bleaching events represent one of the major global threats to
coral reef ecosystems. As part of a multi-agency initiative for
the validation and calibration of NOAA’s Light Stress Damage
(LSD) algorithm (ICRS2016 session: 51) a temporal analysis of
historical radiation and temperature data is being conducted at
La Parguera, southwestern Puerto Rico. This algorithm is
designed to use data from satellite-derived products for both
temperature and solar radiation. A local version of the LSD
algorithm is being developed as part of the dissertation
research of EPP-NCAS student Maria Cardona. In order to
assess the forecasting capacity of the LSD algorithm we will
determine which local environmental parameters (e.g.
attenuation coefficients or Kd, precipitation, cloud cover, wind
speed and surface roughness) can improve the product’s regional
implementation.
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NCAS student Maria Cardona measuring PAR
irradiance profiles in the water column during the biweekly field campaigns in southwester Puerto Rico.
These data are used in the LSD algorithm and to
calculate the attenuation coefficient of PAR (Kd PAR).
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This study was part of a project that included two MS
students to evaluate the utility of Fluorescence Induction and
Relaxation (FIRe) measurements, a tool to assess
photosystem responses to stressors in the symbiotic
zoxanthellae living in some corals, for monitoring and
assessing coral health. Phase I of this study examined three
aquarium-cultured mature corals,
Acropora divaricata,
Montipora capricornis and Caulastrea furcata exposed to
pyrene or elevated temperature. Phase II of this study used
Montipora capitata larvae bundles collected in Hawai’i that
were exposed to water-soluble fractions of benzene and
gasoline. Tissues were analyzed for lipid peroxidation,
glutathione, glutathione s-transferase, superoxide dismutase,
and ethoxyresorufin o-deethylase activity.
Biochemical
markers detected stress only at the highest contaminant
concentrations, while FIRe measurements appeared more
sensitive at lower exposure levels.
ECSC student
Endia Casley
measures
stress
responses in
cultured
corals in
phase I of the
study.
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Also part of the project to compare biochemical indices of
stress to Fluorescence Induction and Relaxation (FIRe)
measurements, in year 1 of the study, cultured corals (A.
divaricata, M capricornis, C. furcata) from the Discovery Place
aquarium were exposed to copper and elevated temperatures. In
year 2, larval bundles of M. capitata collected during spawning
events at a reference site (Hawaii Institute of Marine Biology)
and a moderately polluted site (Pearl Harbor Hawaii) were
exposed to bunker C oil or diesel fuel. FIRe measurements were
again compared to biomarkers of oxidative stress. FIRe proved
more sensitive to some stressors than biochemical markers but
at high levels of temperature or pollutant stress results were
similar for both techniques. Such integrated assessments using
complimentary techniques allow better understanding of the
responses of corals to multiple environmental stressors.
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Coral larvae are exposed to hydrocarbon
pollutants at the Hawai’i Institute for
Marine Biology.

NOAA’s Office of Education provides many programs mutually beneficial to science projects and student’s careers. Our implementation of the EPP has enabled the integration of students into science field teams
providing research for student’s degrees, simultaneously adding needed project data or in other cases providing critical R/D toward NOAA operational products. The students are typically from the local jurisdiction
where the projects are conducted and can best interface with local resource and policy managers. We are expanding these efforts to the student’s development of coral resource management tools, working directly
with local resource management.

Montipora capitata coral head
with larvae bundle collection net
in Pearl Harbor.

References.

• Aswani, S., P.J. Mumby, A.C. Baker, P. Christie, L.J. McCook, R.S. Steneck, R.H. Richmond. 2015 Scientific frontiers in the
management of coral reefs. Frontiers in Marine Science 2, Article 50: 1-13.
• LSD http://coralreefwatch.noaa.gov/satellite/lsd/index.php
• Ocean Color http://coralreefwatch.noaa.gov/satellite/research/oceancolor.php
• NELHA http://http://nelha.hawaii.gov/

Acknowledgments

. The authors wish to thank Dr. H. Putnam (HIMB), and also the Navy ESTCP FIRe project team.

