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ADMINISTRATION 
1) Contract Activity  

All existing subcontracts were amended to continue funding in year 2 per the proposal, with 
one exception.  Per prior approval from Ocean Leadership to reallocate $114,096 from 
Florida State University’s year 1 annual budget to Woods Hole Oceanographic Institution 
sub-agreement, WHOI’s year 2 annual budget was reduced by $114,096. 

Deep-C requested and received approval to reallocate $14,154 in the Norwegian 
Meteorological Institute sub-agreement budget in order to cover the purchase of two sensors 
(for installation on the SailBuoy) and increase that subcontractor’s travel budget.  

We also requested and received approval to reallocate $22,000 in the FSU budget, in order to 
take advantage of an opportunity to leverage FSU funding and purchase a piece of equipment 
that automates what was previously manual extraction of hydrocarbons from sediment 
samples.  This upgrade has positioned Deep-C researchers to offer better analytical 
capabilities and therefore produce more timely and meaningful results. 
 

2) Risks and Impacts  
Unspent funds resulting from the contractual delays in year 1 had to be carried over into year 
2 in the respective budgets.   Corrective actions:  Planned activities are underway and 
expenditure rates are increasing, putting us on track for spending this year.  
The Naval Research Laboratory computer room suffered a catastrophic equipment failure on 
24 March 2013.  This lab housed the local grid-engine, which was being used to run the real-
time COAMPS in support of Deep-C.  Corrective measures:  Efforts were made to move this 
system to the IBM iDataPlex at the Department of Defense Shared Resource Center (at 
NAVO), but problems persist in getting the wave component of the system to run properly 
there.  We continue to work on a resolution. 

 
RESEARCH 
1) General progress update 

a. Accomplishments  

Task 1: Geomorphology and Habitat Classification 
• Completed a preliminary analysis of fish distribution and abundance at the benthic 

array stations. 
• Completed a geomorphological description of DeSoto Canyon erosion channels. 
• Completed processing of sidescan sonar imagery from the July 2012 Shallow 

Geomorphology cruise aboard the RV Bellows (BE1301). 
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Task 2: Physical Transport of Particulate and Dissolved Material from the Deep 
Ocean to the Coast 
• Deployed a SailBuoy from CMR Norway in the vicinity of the DeSoto Canyon on 

March 15 and will remain at sea until the end of May 2013.   This project included 
configuration of a real-time data visualization system for the SailBuoy using the 
Deep-C Atlas’ Map Viewer, in collaboration with the Deep-C Data Management 
Team (www.deep-c.org/data)   

• Began preparations for a cruise (scheduled for May 15-19) to recover the SailBouy 
and buoys/drifters (which were released in May 2012). 

• Began working on a new design and instrument integration for a Deep-C bottom 
drifter.   

• Expanded FVCOM coastal model grid farther westward to investigate the near-shore 
connectivity; tested 2007 and model runs are in progress for 2007 through 2013. 

• Built a real-time plume model currently being tested along with a Lagrangian particle 
model.  Both are being used for Uncertainty Quantification capabilities. The coupled 
plume-Lagrangian oil model is in progress and additional mapping capabilities are 
being added so that managers can readily locate and visualize the oil evolution on 
GoogleMaps-like software. 

 
Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing 
• Completed spatial analysis of more than 60 surface samples for radiocarbon analysis 

and started to examine deeper depths across this survey to define the depth of 
penetration in the oil. Radiocarbon analysis has been completed on three depth 
profiles at DSH-O8, DSH-10, and PCB-06 to over 30 cm below the surface and yield 
sediment accumulation rates over the last 1000 years of 0.1, 0.17, and 0.14 cm per 
year, for an average rate of 0.14 ± 0.03 cm per year.   

• Compiled a dataset from eight cruises (in 2012 and 2013 onboard R/V Endeavor, R/V 
Weatherbird II and R/V Falkor) in order to understand the presence of the sub-surface 
methane peak at the chlorophyl maximum, water column samples.  Stations located 
mostly in the Desoto Canyon, at the Macondo well head, and at natural seep GC600. 

• Finalized baseline seagrass study manuscript for submission to Estuaries and Coasts 
for publication.  Established the use of reduced sulfur isotope in consumers as 
indicator of sedimentary derived methyl mercury.   Determined mercury 
concentrations on seagrass, small fish species living in seagrass, fish preyed on by 
gag grouper and pelagic fish.  Participated in the national inter-laboratory calibration 
experiments (Brooks Rand) for Hg (MMHg and iHG) in water samples, in order to 
test and validate the high sensitivity and accuracy of our Hg speciation analyzer 
(Tekran 2700).  Selected and prepared fish for Hg isotopic analyses.   

• Completed analysis of additional beach sediment cores for hydrocarbon and PAH 
analyses to fill in analysis that indicated sampling or processing artifacts.  Started 
oxygen consumption and DOC production measurements of incubation experiments 
assessing the effect of temperature on oil degradation. 

• Continued flume experiment on tarball degradation in permeable sediment with pore 
water flows, prepared oil for tar layer incubation in flume. 

 
Task 4: The Ecological Pathways 
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• Microbial studies (GA Tech, FSU, USF) of sediments followed two lines of 
investigation:  (1) an offshore component that included phytoplankton ecologists and 
geochemists evaluating the "dirty blizzard hypothesis," demonstrating that the 
flocculent material on the DeSoto Canyon seafloor was composed of oil particles and 
phytoplankton (the latter demonstrated with next generation gene sequence analysis), 
resulting in a manuscript; and (2) an onshore component completing a time series 
analysis (2010-2012) investigating the geochemical and microbial pathways, rates, 
and controls of hydrocarbon degradation in oiled sands on Pensacola, FL, beaches, a 
metagenomic evaluation of community composition, and high throughput sequencing 
using SSU rRNA gene amplicons. 

• Spatial and temporal analysis of organisms in water column and sediment 
communities (UWF, Valdosta State, FSU) including bacteria, archaebacteria, ciliates, 
and foraminifera) was conducted to evaluate DNA extractions and construct clone 
libraries based on rRNA genes, to amplify rDNA sequences from single cells isolated 
from plankton samples, and to examine microalgae and other plankton samples 
quantitatively for distribution and abundance (including use of an alternate technique, 
surface pigment analysis) and qualitatively for taxonomic diversity (including a 
possible new species of synedroid diatom); appropriate approaches for meiofaunal 
characterization in sediments is underway 

• Fish ecologists (FSUCML, UNF) collaborated with geochemists (including scientists 
at the Mag Lab) to complete trophic analyses of thousands of tissue samples from 
deep sea fishes (teleosts and elasmobranchs) for isotopic signatures, mercury 
bioaccumulation rates, and biomarker assays of PAHs (including a pilot study to 
examine the effects of lipid and urea extraction on analyses), the data from which are 
being used to evaluate the impact of the oil spill on the health and life history patterns 
of these fishes, inform our understanding of species interactions (e.g., predator-prey, 
scavenger, mutualisms), the relationship with contaminants in the sediments, and 
informing the developing food web model, all in collaboration with colleagues from 
UNF, USF, and two new faculty members and one new post doc at the FSUCML. 

• Ecologists across the Deep-C are working together on an ecosystem-level component 
evaluating the relationship between community structure and ecosystem services, 
including all trophic levels, from microbes and meiofauna to megafauna, also a 
critical component of the developing food web model. 

• Fish ecologists began outfitting FSU's new 65-ft research vessel, the R/V 
APALACHEE as a primary platform for Deep-C Ecology research, including training 
of three scientists in the use of a new SEAMOR 300T ROV, which will be used 
onboard the vessel.  The next Deep-C cruise leaves May 2, 2013. 

 
Task 5: The Earth System Model 
• Ran a year-long (2010) simulation of the greater DeSoto Canyon region using the 

Navy Coastal Ocean Model with a generalized vertical grid configured to improve 
resolution of steep bathymetry and near-bottom vertical shear.  Analyzed the nested 
simulation to identify the potential for enhanced deep currents in the region.  Results 
show locations favorable for moderately intense near bottom currents along the west 
Florida escarpment which forms the eastern rim of DeSoto Canyon.  These locations 
tend to correspond to ridges in the escarpment.  Analysis of historic observations also 
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reveals the likelihood for strong currents in the lower water column induced by 
tropical cyclones.  

• Published a seminal paper on how oil slicks modify near surface, ocean and 
atmosphere, and how these feedback on the surface oil motion. 

• Switched lateral boundary conditions for the real-time COAMPS run from the Global 
NCOM forecast system to the Global HYCOM forecast system.  Performed initial 
assessments of forecast skill, specifically the comparison of non-assimilated 
(independent) T and S profiles to those from the model at analysis and the 24 hours 
forecast.  The forecast length was recently increased from 24 to 48 hours for all 
components (ocean, atmosphere, and wave). 

• Completed satellite-derived chlorophyll climatology for the Gulf of Mexico.  These 
data are readily available in NetCDF format on the ecosystem model grid (1/25° 
horizontal resolution).  A higher-resolution (~500m) time-series is being processed 
for the northern Gulf (DeSoto Canyon) and will be available by the end of this fiscal 
year. 

• Revisited the analysis of uncertainty in model simulation due to imperfect initial 
conditions. A new set of perturbations, based solely on layer thicknesses were 
computed and analyzed. These will be compared to another set of perturbations that 
involve temperature and salinity. These computations are underway. 

 
b. Obstacles  

• Across consortia, researchers are concerned about the low availability of large ships 
in the Gulf of Mexico for conducting GOMRI0-funded research.  Coleman initiated a 
conversation with NOAA (Ralph Rogers, Office of Marine and Aviation Operations; 
Philip Hoffman, OAR; Julian Lartigue, Cooperative Institutes) and GoMRI (Michael 
Carron, Program Director; Chuck Wilson, Chief Scientific Officer) to investigate 
whether there was a reasonable vehicle that would allow university access to NOAA 
ships.  The outcome of the preliminary discussions is that there is some possibility 
that NOAA and GoMRI could enter into an agreement that would allow GoMRI 
consortia the ability to negotiate directly with NOAA for ship time (and payment) if 
and when ships are available.   In addition, consortia could be encouraged to combine 
forces to more efficiently buy days at sea.   The possibilities are still under 
investigation, but look promising. 

 
c. Collaborations (initiated this quarter)  

• Established collaborations with Texas A&M University scientists Gil Rowe and 
Chih-Lin Wei, benthic ecologists who can provide pre-spill data (in 2000-2002) on 
macrofauna from several sites under investigation by Deep-C benthic ecologists.   

• Expanded collaborations with CARTHE colleagues:  (1) FSU with Tulane University 
(Brad E. Rosenheim, Assistant Professor, Director, Stable Isotope Laboratory, 
Department of Earth and Environmental Sciences) on the 14C of the sediments; and 
(2) SAIC with Tamay Özgökmen related to drifter data coordination.   

• Started working with an ECOGIG colleague Nikolaus Finke (University of Georgia) 
on water column methane analyses.   
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• Began collaborating on mission planning and SAR interpretation with NASA Jet 
Propulsion Laboratory (JPL), which has been studying the natural and on-going 
surface oil slicks in the vicinity of MC252.  NASA-JPL recently flew a high-altitude 
mission using their UAV SAR airplane and collected several simultaneous SAR 
images.  

• Responded to a request for collaboration on site selection by the U.S. Geological 
Survey (USGS), which has just initiated a study of natural seeps in the Gulf with 
funding from BOEM.  Project PI Tom Lorensen of the Menlo Park USGS office has 
offered to provide analysis of surface oil samples at his facility. 

• Initiated a collaboration with Statoil, Inc. (with which the MacDonald Lab has a 
private contract) to collect sediment cores within the erosion channels in the 
northwestern DeSoto Canyon.  These cores will be of particular interest and value to 
Deep-C scientists at the University of South Florida, Eckerd College and Florida 
State University. 

• Worked with FIO to coordinate cruises in a way that helps eliminate transit days by 
scheduling non-GoMRI funded cruises back-to-back from other ports. 

• Expanded collaboration between Deep-C and C-IMAGE researchers doing work on 
organic geochemical, 14C- chemical tracing, microbial community structure, short-
lived radio-isotope chronology, metal chemistry, sediment toxicity and detailed 
chemical analyses of polar organic compounds using samples collected from the 
August 2012 cruise.  

• Initiated collaboration with FSU phytoplankton expert, Dr. Akshinthala Prasad on 
issues related to diatom taxonomy. 

• Submitted a proposal to the GoMRI Research Board for a “Dirty Blizzard” working 
group (CD BWG), a collaborative effort between C-IMAGE, Deep-C and ECOGIG. 

• Initiated a project with Stephen Wise at the National Institute of Standards and 
Technology about using WHOI samples as a reference material.  

 
In addition to Deepwater Horizon oil-spill related collaborations across tasks within 
Deep-C (including physical oceanographers, geochemists, and ecologists), the Ion 
Cyclotron Resonance Program at the National High Magnetic Field Laboratory is 
collaborating with scientists in other consortia and on other oil spills, including the 
following (because these are outside of the Deep-C initiative, they are listed here rather 
than on the Excel spreadsheet).  Some of these were initiated prior to the first quarter of 
year 2, however this information has not been reported previously so it is being included 
in this report:  

• California Department of Wildlife, Office of Oil Spill Prevention and Response:  
Characterization of Tar balls and Tar ball Extracts produced from Oil Spills 
combined with USGS Ratio Methodology by FT-ICR MS  (Dr. David Crane) 

• Florida Agricultural & Mechanical University, School of the Environment:  
Characterization of DOM generated by bacteriophage and bdellovibrio and like 
organisms by FT-ICR MS in Oil-Impacted Marine Ecosystems  (Dr. Henry 
Williams) 

• Florida State University, Dept. of Chemistry & Biochemistry, The Role of 
Intertidal Environments in Global Biogeochemical Cycles (Dr. William Cooper) 
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• Jacksonville State University, Dept. of Physical & Earth Sciences Development of 
Pyrolysis Method to Study Disintegration of Heavy Oil residue in the 
Environment (2013-current)  (Dr. Jan Gryko) 

• Louisiana State University, Dept. of Environmental Sciences:  (1) 
Characterization of in situ burn residues from the Deepwater Horizon oil spill 
(Dr. Buffy Meyer); (2) Characterization of in situ burn residues from the 
Deepwater Horizon oil spill (Dr. Ed Overton); (3) Characterization of the BP 
Petroleum Residual in the Sediment of the Salt Marshes in the Northern Gulf of 
Mexico and Impact on Microbial Community  (Dr. Aixin Hou) 

• NOAA, Office of Response and Restoration.  “Fingerprinting” of Tarballs from 
Guadalupe Field, California Central Coast  (Dr. Rob Ricker) 

• State Key Laboratory of Organic Geochemistry, Chinese Academy of Sciences:  
Characterization of asphaltenes extracted from biodegraged crude oils by FT-
ICR MS with DART ionization (2011)  (Dr. Yuhong Liao) 

• Stroud Water Research Center, Biogeochemistry Group Effects of Microbial 
Degradation on Dissolved Organic Matter (2012-current)  (Dr. Jennifer Mosher) 

• United States Geological Survey:  Groundwater Contamination Attributed with 
Underground Release of Light Crude Oil into the Aquifer (2013- present)  (Dr. 
Kevin Thorn) 

• University of California, Davis, Dept. of Environmental Technology:  Genetic 
Effects of the Deepwater Horizon Oil Spill on Fundulus Grandis (2011-current) 
(Dr. Andrew Whitehead) 

• University of California Santa Barbara, Dept. of Geological Sciences: (1) 
Molecular Characterization of the M/V Cosco Busan Oil Spill in the San 
Francisco Bay (2011-present); (2) Characterization of Natural Petroleum 
Seepage in Santa Barbara Basin Relevant to Asphalt Volcano Deposition (2011- 
present) (Dr. David Valentine) 

• University of Florida, (1) Dept. of Zoology Biodegradation of the Deepwater 
Horizon Oil in Marsh Ecosystems and Exploration of Novel Passive Remediation 
Strategies (2011- present) (Dr. Brian Silliman); (2) Dept. of Geological Sciences:  
Temporal and Spatial Variability in Oil Degradation in Saltmarsh Ecosystems 
Affected by the Deepwater Horizon Oil Spill (Dr. Andrew Zimmerman) 

• University of New Orleans, Chair, Dept. of Chemistry:  Photochemical 
Transformations of Petroleum: Molecular Characterization of Photochemical 
Products Of Different Irradiation Time.  (Dr. Matt Tarr) 

• University of North Carolina-Wilmington: Characterization of Photochemically 
Induced Alterations of Rainwater Dissolved Organic Matter (2012) (Dr. Ralph 
Mead) 

• University of South Florida, Dept. of Integrative Biology Chemical Analysis of 
Oil in Beach Sands (2011-current) (Dr. Susan Bell)  


