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ADMINISTRATION

1) Contract Activity 
● Requested and received approval from Ocean Leadership to reallocate $15,946 from the 

Florida State University Year 3 budget to the University of North Florida subcontract 
Year three budget in order to support funding for an additional graduate student and 
defray costs for laboratory procedures at UNF that were originally planned to take place 
at Florida State University (FSU).

● Requested and received approval from Ocean Leadership to change the PI on the USF/
FIO sub-agreement from Jyotika Virmani to Nancy Thompson.

2) Risks and Impacts 
● FSU and subcontractor spending continues to align with planned expenditures.  Across 

the consortium, approximately 5% of the funds for years 1 and 2 remain unspent as of 
March 31, 2014.

RESEARCH

1) General progress update
a. Accomplishments 
Deep-C added 17 peer-reviewed publications during the first quarter of year.  To date, the 

Consortium has funded 65 publications (see activities matrix), including 23 that list one or more 
students as an author. 

Deep-C was well-represented at numerous scientific conferences with 117 posters or oral 
presentations given this quarter.  We had a very strong showing at the January 2014 Gulf of 
Mexico Oil Spill and Ecosystems Conference in Mobile, AL, with nearly 80 oral presentations 
and posters. Several sessions were chaired by Deep-C researchers a number of our students were 
in attendance sharing their scientific work and results.  Other scientific conferences attended 
by Deep-C colleagues included the: 2014 AGU/ASLO Ocean Sciences Meeting (Honolulu, 
HI), American Geophysical Union (AGU) fall meeting (San Francisco, CA), SIAM Conference 
on Uncertainty Quantification (Atlanta, GA), Association for the Sciences of Limnology and 
Oceanography Ocean Sciences Meeting  (Mobile, AL), 68th Office of the Federal Coordinator 
of Meteorology Sponsored Interdepartmental Hurricane Conference (College Park, MD), 
Annual Meeting of the Georgia Academy of Science (Augusta, GA), the Alaska Marine Science 
Symposium (Anchorage, AK).

The Deep-C Data Center team has worked closely with GRIIDC to expedite data registration 
and online access.  Deep-C has registered 92 datasets (as of March 31): 

● Task 1: Geomorphology and Habitat Classification - 11 datasets registered
● Task 2: Physical Transport - 11 datasets registered
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● Task 3: Geochemistry/Hydrocarbon Chemistry/Isotope Tracing - 16 datasets registered 
● Task 4: Ecological Pathways - 42 datasets registered 
● Task 5: The Earth System Model - 12 datasets registered 
Education and outreach activities 

continue to be an important component of 
Deep-C’s overall mission.  This quarter, 
the new GOO (Gulf Oil Observers) 
initiative concluded its first partnership 
training of future scientists from West 
Florida High School in Pensacola.  The 
final activity for the inaugural group of 
“GOO-ies” was a beachcombing 
expedition in search of oil patties. The 
expedition resulted in more than 75 
samples and received extensive coverage 
in the media, including a front-page 
spread on the Sunday edition (March 2, 2014) of the Pensacola News Journal.  Three new 
CPALMS educational videos were filmed featuring physical oceanographer Dr. Nico Weinders 
and with members of the geochemistry team (Dr. Chris Reddy and Catherine Carmichael).  
Deep-C scientific director, Dr. Felicia Coleman, presented congressional testimony on resiliency, 
including impact of the oil spill and central role of GoMRI.  Deep-C outreach team also 
collaborated with CARTHE and C-IMAGE to host an outreach session at the January Oil Spill 
and Ecosystems Conference, entitled “Setting the record straight: Debunking myths and 
misconceptions about oil in the Gulf and promoting Gulf literacy.”

Task-specific accomplishments this quarter include:

Task 1: Geomorphology and Habitat Classification
● Ongoing collaboration between the Deep-C’s geomorphology and modeling groups 

has provided insight on processes that may influence across-slope flow within 
channel systems flanking the northern margin of the De Soto Canyon and the 
reworking and transport of bottom material and water properties both upslope and 
downslope.

● Completed preliminary processing of piston core samples from geomorphology 
cruise.

Task 2: Physical Transport of Particulate and Dissolved Material from the Deep 
Ocean to the Coast
● Continued analysis of the datasets: floats, temperature, Sailbuoy, and current meters.
● Finished development of the coastal bottom drifter and conducted a series of pool 

tests.
● Assembled supporting data (Lagrangian drifters, satellite altimetry and imagery) for 

in-depth analysis of the moored observations.
● Initiated work on the relative roles of the large scale circulation and wave induced 

Stokes drift on surface oil movement.
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● Conducted uncertainty quantification experiments on the Lagrangian Oil-Fate Code. 
The droplet sizes and the sub-grid scale parameters were perturbed and the ensuing 
impact on oil concentration propagated through the model. 

Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing
● Evaluated data from the field work in December with chamber deployments in the 

sublittoral at Pensacola Beach. Analyzed DIC, DOC and chlorophyll samples.
● Evaluated gas chromatography data from beach samples measured over the last three 

years in order to quantify degradation rates of specific short chain compounds.
● Completed hydrocarbon extractions from cruise samples; sediment analysis ongoing.
● Obtained additional mercury concentration and mercury isotope data on tilefish.  

These data confirm initial results and show there are systematic trends in the mercury 
behavior in tilefish as a function of distance from the Macondo well head. This 
indicates that the oil spill had a direct impact on the cycling of Hg.  Also analyzed 
additional samples for methyl Hg on reef fish. Several species exhibited higher 
methylmercury (CH3Hg) after the spill.

● Responded rapidly to the Texas City Oil Spill (Galveston Bay, March 2014) resulting 
in valuable sample collection and considerable media coverage.    

Task 4: The Ecological Pathways
Microbes and phytoplankton 
● De Soto Canyon microbes degraded MC252 crude oil at 4°C within a factor of two 

rates measured at room temperature, suggesting the presence of both psychrotolerant 
and psychrophilic oil-degrading bacteria in the sediments. Gene sequences of thirty 
highly-diverse strains from two groups – Rhodococcus and Halomonas – showed that 
community composition correlated with both core depth and water column depth and 
reveals bacterial strains that can be used as indicators of hydrocarbon degradation and 
as models for understanding the ecophysiology of deepsea hydrocarbon metabolism. 

● Documented 90+ species of coccolithophores, 123+ diatoms, and 29+ species of 
dinoflagellates, including new records in the Gulf of Mexico, a new species, and 4-6 
new subspecies.  Seventy-five percent of foram rspecies are known in the Gulf; 75% 
of ciliate species represent new records for the Gulf. Depth profiles of phytoplankton 
in the water column show unusually high population at 46 m, with Nanoneis cf. 
longta >150,000 per liter, confirming the presence  of a distinct deep phytoplankton 
association at the edge of the shelf near the mouth of the De Soto Canyon, which may 
indicate the importance of flow regimes in the region. 

● Laboratory trials revealed that oil at environmentally-relevant concentrations was 
non-toxic to the marine rotifer, Brachionus manjavacas while Corexit® 9500A was 
highly toxic, thus inhibiting oil degradation. The toxicity of dispersed oil was also 
substantially mitigated by bacterial degradation.  

Deep sea demersal fishes 
● Community structure of large deep-sea (162-2645 m) demersal fishes (2,803 fishes, 

90 spp.) from 211 longline stations differ significantly on opposing slopes of the De 
Soto Canyon, with faunal assemblages determined primarily by depth and edaphic 
factors. Data on age, growth, and reproduction in the four most abundant shark 
species – two species of Squalus and two species of Centrophorus – are coupled with 
exposure data to determine the effects of exposure to oil on life history traits.  
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● Hydrocarbon metabolism. Researchers studied the effect of isotopically-light lipids 
and urea found in fish muscle on results of stable isotope (δ13C and δ15N) and 
methylmercury analysis. Results from coastal and deepwater sharks and teleosts 
reveal that lipid removal was warranted and obligatory because its presence biased 
analytical results and therefore determination of trophic level while urea removal 
was unnecessary because it introduced no bias.  Biomarker analyses (1-5 assays on 
each of 400 specimens) reveal that oil exposure is higher in animals closer to the 
wellhead than in those further away, while animals in close proximity may even show 
increasing levels that indicate continued exposure.  Incorporation of these data into 
the Atlantis model started this quarter with the completion of code development that 
automates the Atlantic model map conversion, and parameterization.

Task 5: The Earth System Model
● The Gulf of Mexico Forecasting System (GoM-FS) that incorporates a two-way 

coupling between the ocean and the atmosphere was implemented in near-real-time 
mode. The forecasts are being run once a day (extensible to four times a day) at 00 
UTC. Following assessment of the forecasts, the GoM-FS's web page is scheduled 
to be online on or about the third week of May 2014 and it will be accessible via the 
Deep-C web page. At the same time the wave component is scheduled to be part of 
GoM-FS.

● Simulations with the COAMPS-COSINE Earth System Model exhibit interesting 
bio-optical ocean response to air-sea interactions. Preliminary results were shown 
at the 2014 GoMRI Conference and are being investigated further to understand the 
complex bio-physical interactions as they respond to air-sea coupling perturbations. 
These simulations also revealed that the COSINE bio-optical model is deficient in 
the vicinity of the Mississippi River and implementation of river nutrient fluxes are 
needed to produce more skillful results in this area. 

● A toolbox of support routines has been created for the Deep-C oil spill model. This 
toolbox consists of program that allows users to generate forcing from HYCOM/
ROMS ocean models, the NOAA Global Forecast System and the Wave Watch 
models. These tools are available along with the Deep-C oil model for general use 
and will also facilitate the coupling of the oil model to the Deep-C Earth System 
Model. We have also made progress on using the Deep-C model and the method of 
polynomial chaos to propagate the input uncertainty in the droplet size distribution 
and quantify its impact on the oil-fate model forecast. 

● Work continues on the West Florida Shelf Coastal Ocean Model (WFCOM) hindcast 
simulations (2004-2013) as a basis for new scientific investigations in year 3.  
Immediate emphasis is on the 2012 red tide in comparisons with years of no red tide. 
Experiments continue on assimilation of HF-radar into WFCOM.

● Johanes Røhrs, a PhD candidate at the Norwegian Meteorological Institute, defended 
his thesis entitled ‘Surface wave effects in the upper ocean and consequences for 
biological modeling.”

b. Obstacles 
● None identified.

c. Collaboration 
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Several new efforts were initiated with individuals outside of Deep-C, including 
collaborations with:
● Quinn Weninger (Iowa State University) to leverage work on the Atlantis model to 

provide input to new economic models considering optimal management strategies 
for Gulf of Mexico Reef Fisheries (New Lenfest grant).  

● Nancy Prouty (USGS) to conduct radiocarbon analysis of sediment trap samples.  
● S. DiMarco (GISR) to work on the hurricane Isaac data set.
● Wade Bryant to develop a paper about the impacts of Fort Morgan Beach, Alabama 

following Hurricaine Isaac. Bryant Wade Bryant is a recently retired scientist with the 
USGS who played a critical role in writing several of the key reports on the damages 
of the coastlines following the Deepwater Horizon.

● Dr. Prabhakar Clement (Auburn University) to submit a small note to Marine 
Environmental Research on the status of the patties and comment on future work. Dr. 
Clement is an active researcher on oiled sand-patties

● Dr. Tony Wood (Texas A&M Corpus Christi) to work with him and his students on 
a “student scientists” program collecting samples for Deep-C near Corpus Christi 
following the Texas City Spill (March 2014; Galveston Bay).  Dr. Wood is an expert 
on oil-spill response.
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