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DEEP-C: DEEP SEA TO COAST CONNECTIVITY  
IN THE EASTERN GULF OF MEXICO 

Consortium Director – Eric Chassignet 
 
ADMINISTRATION 
 
1) Contract Activity  

• A request was submitted (September 20) and approved (November 5) to reallocate 
$6,700 from Florida State University to Dauphin Island Sea Lab (DISL).  This 
reallocation supported the fiscal responsibility for NGI interns from FSU to DISL. 
Also approved was a request to alter the number of NGI internships from a set 
number to a number that is based on the availability of positions, the suitability of 
mentors, and the relationship of projects to Deep-C’s mission. 

• Based on approval of the no cost extension by Ocean Leadership, staff initiated and 
completed extensions on nine of Deep-C’s sub-agreements through a new end date of 
December 31, 2014. In consultation with Ocean Leadership, it was determined that 
the subcontract with Leidos could be extended until March 31, 2015, since plans call 
for all funds and all deliverables to have been provided by the subcontractor by that 
date.  

 
2) Risks and Impacts  

• None identified. 
 
RESEARCH 
 
1) General progress update 

a. Accomplishments  

Deep-C added 10 peer-reviewed publications (accepted or published) during the fourth 
quarter of 2014.  To date, GoMRI has funded 104 Deep-C peer reviewed articles (21 
accepted and 83 published; see activities matrix for complete list); 32 include at least one 
student co-author.  Deep-C scientists presented 11 posters or oral presentations at 
conferences and seminars during the second quarter.   

The Deep-C Data Center registered six new datasets in Y3Q4 with GRIIDC, all with 
completed metadata records, bringing our Consortium’s total to 122 datasets. Of these 122 
datasets, 115 are accessible to the public via GRIIDC and the remaining seven are 
temporarily restricted until PI approval has been received or the 12-month GoMRI hold 
period expires. (All datasets are made public and provided to GRIIDC in accordance with 
GoMRI’s data policy. The data team also developed a new web portal to provide access to 
data and graphics for the Gulf of Mexico Earth Forecast System. 

Deep-C Education and Outreach Initiative (E&O)  continued its collaboration with the  
Boys and Girls club – organizing, preparing, and presenting hands-on, age-appropriate 
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demonstrations to increase the kids’ GoM and ocean science literacy.  Deep-C’s citizen 
scientist program – Gulf Oil Observers (aka Project GOO) included three onsite visits to 
classrooms in October with visits to three of the participating high schools (two in Pensacola, 
FL and one in Mobile, AL).   

Task-specific research accomplishments this quarter include: 
 
Task 1: Geomorphology and Habitat Classification 
• Sponsored an independent student, Chelsea Kuhs, 

from Eckerd College to work on processing and 
interpretation of sidescan data collected on the recent 
summer cruise (cruise ID WBII-1413). Researchers 
and students at USF continue to work on processing 
swath mapping data from shallow shelf 
geomorphology cruises. 

• Determined that there were significant numbers of 
corals that suffered injury at a few sites among the 
mesophotic reefs in the Mississippi Alabama hard 
grounds known as the Pinnacles. We have undertaken 
an analysis of existing sidescan data and other 
information to determine how widespread the habitat 
areas occupied by these corals may be in the region of 
the Gulf shelf.   

• Collected an additional set of piston cores from the canyons area and are planning for 
XRD and descriptive analysis of this material.  This work is still in the early stages. 

• Completed an investigation of channels in the De Soto region with benthic photo 
platforms and subbottom profilers during the Deep-C sponsored expeditions with 
Weatherbird II.  In 2011, an expedition with the RV Okeanos Explorer provided 
unprecedented bathymetric detail for the De Soto region. Among the features 
revealed were a series of deeply incised channels and we are able now to describe 
their basic characteristics.  We also see clear evidence of substantial down-slope 
material transport through turbidity flows.  If this were a contemporaneous process, it 
would be hazardous to drilling or production installations.  

 
Task 2: Physical Transport of Particulate and Dissolved Material from the Deep 
Ocean to the Coast 
• Used AXCPs repaired based upon Deep-C research during hurricane Edouard with 

high levels of success. Through detailed testing and working with the vendor, 
modifications were made to the airborne canister to improve the profilers’ 
performance in the field. This testing also included a test flight where we physically 
pick-up the remains of the canister from a boat after deployment from research 
aircraft. Success rates increased by 30 to 35% from those deployed during the 
Deepwater Horizon flights between May and July 2010. 

• Results from the Northern Gulf of Mexico model were compared to salinity fields 
from the Sailbuoy (deployed March 13, 2013). This instrument provides unique near-
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surface salinity data and we demonstrated the capability to trace the variability of the 
Mississippi River plume. Model results were in agreement with Saibuoy data, 
demonstrating the potential to launch the instrument for rapid assessment of plume 
variability. 

• Successfully conducted uncertainty quantification studies focusing on the near -plume 
dynamics and the far-field oil slick. The plume studies investigated the roles of 
entrainment parameters, oil distribution parameters, and gas bubble ratio on the 
plume model output; the results (1) showed that including model error is essential for 
building a good model surrogate and (2) identified the entrainment coefficient as the 
primary parameter leading to uncertainties in the trap height. The far-field old slick 
investigation focused on oil particle size distribution and the oceanic current on the 
surface oil concentration; uncertainty in oil particle distribution dominated the 
subsurface oil distribution while uncertainty in the oceanic current dominated the 
surface oil concentration. Further investigations of the oil plume model are being 
conducted because model error turned out to be an important consideration in 
estimating uncertainties. 

 
Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing 
• Assessed the light stable isotopes of carbon, nitrogen, sulfur, and mercury in the 

muscle and liver tissues of Greater Amberjacks (Seriola dumerili) Cutthroat eels 
(Synaphobranchus oregoni; CTE), King snake eels (Ophichthus rex; KSE) from oiled 
and non-oiled areas.   Mercury isotope analysis of liver-muscle couples in these 
species revealed no consistent hepatic fractionation effect and revealed that the 
mercury source at depth (+1,000 meters) underwent a higher degree of 
photodegradation than the mercury source ingested by amberjacks and KSE on the 
shelf.  

• The trophic structure and feeding ecology of hagfishes from the Gulf of Mexico 
collected quarterly from 2011-2014, is being examined using δ13C, δ15N and δ34S 
stable isotope analysis and by examining stomach contents using molecular genetic 
analysis. Muscle samples will be analyzed for 
Total Hg (THg) content, Methyl-mercury 
(MeHg) and Inorganic Hg (IHg) concentrations 
and compared for potential variations in 
bioaccumulation levels caused by the changing 
conditions that originated after the Deepwater 
Horizon oil spill. 

• Continued laboratory column reactor experiment 
addressing oxygen consumption and carbon 
dioxide production in unsaturated Pensacola 
Beach sediment 

• Continued experiment on the role of mechanical 
stress on tarball degradation in shallow shelf 
environments and initiated measurements on 
tarball softness as key parameter for their 
degradation. 
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• Completed analyses on the Kirby oil spill, which occurred in Galveston, TX in March 
2015 and finished lab work on the chemical composition of the oxidized compounds 
in oil samples. 

 
Task 4: The Ecological Pathways 
• Completed the tenth GoMRI-funded research cruise documenting the effect of the oil 

spill on large deep-water (200-2,000 m) fish communities. Including this quarter, we 
have sampled more than 4,000 fishes from 101 species, including 34 species of sharks 
and rays making this the largest survey of deep-sea elasmobranch fishes ever 
conducted in the Gulf of Mexico. These samples provide critical life history 
information and data on heavy metal contamination for a suite of significantly 
understudied species. 

• Through a strong cross-consortium effort with C-IMAGE researchers, we continue 
the time-series analysis of microbial and foraminiferal community characterization 
along with sedimentary redox conditions for deep ocean sediments across the 
northern Gulf of Mexico. Currently, the data are being analyzed on the high 
performance computing cluster at Georgia Tech. 

• Research at Georgia Tech on specific hydrocarbons biodegradation rates in seawater 
and sediment samples from the northern Gulf indicate that biodegradation was clearly 
nutrient limited (particularly severe in surface waters), while temperature had less of 
an effect on rates. This is coupled with work on the rates, pathways, and microbial 
communities (e.g., using stable isotope probing) that catalyze anaerobic hydrocarbon 
degradation in areas of the Gulf of Mexico seafloor that were impacted by the 
Deepwater Horizon blowout. 

• We have nearly completed analysis of depth profiles collected along the P transect 
during the May/June 2014 cruises.  We can now begin to assess inter- and intra-
annual changes along this transect. 

• We examined the spatial and temporal differences in PAH biomarker levels 
(cytochrome P4501a1, the most reliable; glutathione-S-transferase (GST); biliary 
PAH metabolites) in fishes (N = 569 elasmobranchs, 294 teleosts) collected 12-42 
months after the Deepwater Horizon blowout, including the more abundant sharks 
(gulper shark Centrophorus granulosus, shortspine dogfish Squalus mitsukurii) and 
bony fishes (tilefish Lopholatilus chamaeleonticeps, Gulf hake Urophycis cirrata, 
and Southern codling U. floridana).  Our results indicate that:  
o biomarker levels in specimens collected from oiled sites were significantly higher 

than those from specimens collected from non-oiled reference sites (e.g., in  S. 
mitsukurii and Urophycis spp which occurred at both sites).  

o U. cirrata biomarker levels declined with distance from the spill site (Macondo);  
o biomarker levels (i.e., GST and biliary PAH metabolites) in the more abundant 

elasmobranch species increased 27-39 months after the oil spill, and then declined 
in later months while in the more abundant teleost species, biomarker levels were 
higher earlier in the sampling period (16 months after the oil spill), and declined 
thereafter. 

Taken together, these trends support the hypothesis that differences in PAH exposure 
between oiled and non-oiled sites are at least partially related to the Deepwater 
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Horizon oil spill. The question remaining is whether the exposure has had significant 
toxicological effects at the cell-, organ-, or organism-level. This is being analyzed. 

 
Task 5: The Earth System Model 
• Conducted analysis of the river plume structure in several numerical models using 

satellite ocean color data and a new topological metric based on the modified 
Hausdorff distance calculation.  For this modeling work, a new river temperature 
climatology for the northeastern Gulf of Mexico rivers was prepared and uploaded to 
the Deep-C data server.   

• Developed a web interface for displaying data from the Gulf of Mexico Earth 
Forecasting System (GoM-EFS) and the coupled model is being implemented to run 
in near-real time.  A version of this coupled modeling system was applied to the case 
of an historic extra-tropical storm over the Gulf for a master’s thesis that was 
defended in December 2014.  The thesis was “Impacts of model coupling and 
resolution on air-sea fluxes for the 1993 Superstorm” by Duygu Aktas.   

• Completed the GoM COAMPS ESM development, which included coupling of the 
biological module. Additionally, COAMPS has evolved in leveraging projects and the 
latest version has been configured and been running on a single GoM grid. Prior to 
this, two different grids were being used, a physical grid (air-sea-wave) and a bio-
physical (air-sea-wave-biology) grid. Once the coupling of the biology was complete 
and successfully tested, the two grids were merged. The results were verified and this 
single grid is now used for all COAMPS modeling work in the Deep-C project. 

• Conducted sensitivity simulations using the above described platform -- with and 
without waves, with and without biology, and with and without air/sea coupling. 
Comparisons of the output are being performed, concentrating on the Mississippi 
Bight region. There is noticeable upper level mixing influenced by waves, and 
stronger biological production when air/sea coupling is turned on. The comparisons 
revealed that in the vicinity of the Mississippi River, the biological model is deficient. 
The lack of nutrient loads (not implemented in the model) from the Mississippi River 
basin was identified as the issue. We began comparing the various COAMPS physical 
outputs to other assimilative systems, including NCOM and HYCOM (with 
prescribed atmospheric forcing. i.e. not air/sea coupled). Qualitatively, the 
comparisons are good but revealed cold biases that will have to be addressed. 

• Worked on ensemble runs and on estimating mixing parameters from drifter dataset 
for input into the Deep C oil model for uncertainty quantification. 

 
b. Obstacles  

• None identified this quarter. 
 

c. Collaboration  

• Began collaboration with Dr. Ted Uyeno, Valdosta State University, on the 
biomechanics and functional morphology of hagfishes. 

• Collaborated with Joe Montoya and Sarah Webber (ECOGIG) on a research paper 
about the Hercules Gas Well Blowout. 


