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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  

• Requested and received approval to re-budget in order to allow for new and modified 
capital equipment needs. 

• Requested and received approval for a co-PI change in light of Ben Flower’s passing. 
• Requested and received approval for carryover of year 1 funds and continuation of 

funding in year 2. 

2) Risks and Impacts  
Negotiations and subsequent delays in the execution of the prime agreement meant that 
sub agreements were also delayed.  Corrective Actions:  These delays will result in 
under-spent budgets at the end of year 1, so a time extension to allow for a full three-year 
period for completion of scheduled deliverables will be requested. 

 
RESEARCH 
 
1) General progress update 

a. Accomplishments  

Task 1: Geomorphology and Habitat Classification 
• Completed a successful sampling leg aboard RV Weatherbird II (WB135, 

MacDonald, chief scientist) visiting 13 sites:  AC1, AC2, AC4, PCB-06, AC5, XC-2, 
XC-3, XC-4, S35, S36, Seep-A, Seep-C, and the newly discovered asphalt seep 
(Peanut Hill).  Completed 12 photo-surveys, eight CTD stations, and 16 sediment 
coring device lowerings at four sites. 

Task 2: Physical Transport of Particulate and Dissolved Material from the Deep Ocean 
to the Coast 

• Accomplished two primary tasks: (1) obtaining field measurements (in collaboration 
with NOAA Hurricane Research Division and the Aircraft Operations Center) of 
oceanic temperature, salinity, and currents as well as, atmospheric boundary layer 
measurements from profilers dropped from a  NOAA P-3 aircraft in the research area 
before, during, and after tropical storm Isaac; and  (2) discovering and evaluating 
discrepancies between the numerical model results from the HYbrid Coordinate 
Ocean Model (HYCOM) and direct observations (from both drifters and moored 
current meters) in mean flow in the near surface layer and deeper water, particularly 
as the latter affects the flow in the upper layers. 

Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing 
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• Made notable progress in the laboratory to address the relationship between MeHg 
and hypoxia – analysis of Hg isotopic analysis of a chronosequence of gag grouper, 
Hg isotopes and concentrations measured in seagrass samples in relationship to 
concentrations and δ34S.  We conducted a laboratory incubation experiment 
addressing the degradation of crude oil, sediment algae mixtures with and without 
Corexit.  We also completed a radiocarbon analysis of depth profiles to address dirty 
blizzard hypothesis. 

Task 4: The Ecological Pathways 
• Completed five research cruises totaling 39 days on four different vessels (RV 

Bellows, RV Oregon II, RV Weatherbird II, FV St. Andrews Bay) involving eight 
institutions (Florida State University, Georgia Tech, Savannah State University, 
University of North Florida, University of South Florida, University of West Florida, 
Valdosta State University, Florida A&M)  that included sampling of microbes, 
phytoplankton, benthic invertebrates, demersal fishes collected from depths ranging 
from the surface to 2000 m from the water column through the sediments to 
determine biological diversity (including new geographic ranges and new species) 
and community composition; laboratory analyses included experimental work on 
microbial-derived sediment degradation of oil and natural organic matter, intensive 
species identification processes (DNA analysis, SEM ), as well as tissue analyses for 
presence of oil derived compounds and stable isotope analyses. 

Task 5: The Earth System Model 
• Developed a 3D non-hydrostatic fast plume model for modeling near-field plume 

dynamics in case of subsea blowout. Unlike other Computational Fluid Dynamics 
(CFD)-based approaches this model is very fast, light weight and suitable for real-
time operations. The algorithms used in the development have been chosen so that 
this model can be efficiently integrated into the larger scale oil spill model under 
development.  

• Configured an ocean numerical simulation for the DeSoto Canyon region using the 
Navy Coastal Ocean Model and run for the 2010 DWH spill time period.  
Comparison of the salinity field to shipboard observations shows the model is capable 
of simulating fresh filaments and lenses extending offshore of the Mississippi River.  

b. Obstacles  
• The success rate for airborne expendable current profilers (AXCPs) is an issue.  

Corrective measures:  In the post-storm flights the rate improved to 85%, we 
continue to work with the vendor to improve the success rates of the AXCP.  

• Cancellation of the June Benthic Ecology cruise and the September Shelf Sampling 
cruise due to weather delayed collection of data, samples for continued analyses and 
experiments.  Corrective measures: The cruises were rescheduled for September and 
October, respectively, and work is back on track. 

• Although on a September Geomorphology cruise we verified natural seepage 
indicators (bacteria mats, shells, asphalt extrusions, etc.) at two natural seeps, 
attempts to located hydrocarbon-affected sediments with the multicorer were 
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unsuccessful.  Corrective measures:  A post-cruise planning meeting will be held to 
refine our site selection strategy going forward. 

• There is a need for comparison of well characterized pre- and post-spill samples.  
However, no centralized archiving system cataloging the samples available in the 
various potential different banks of samples (e.g. National Marine Fisheries Service) 
currently exists.  A second important issue is the amount we can get to process our 
analyses (ie, Total Hg concentration analysis, Hg species quantification, C N and S 
stable isotopes analysis and Hg stable isotopes analysis).   Corrective measures:  
Deep-C researchers continue to work with contacts at the various banks, seek out 
additional sources, and scour literature for samples from studies that that have not 
been archived. 

• Collecting enough sediment to produce samples in parallel for the analysis of 
microbial communities, benthic macrofauna, and geochemical analysis remains a 
challenge.  Corrective measures:  A considerable amount of effort is being put forth 
to improve upon an experimental design to collect sediment core samples on the 
Deep-C benthic ecology cruise scheduled for October.   

c. Collaboration  
• Team members at Woods Hole have initiated a relationship with Professor Lihini 

Aluwihare at Scripps Institution of Oceanography. This project addresses a chemical 
means to cleave oxygen from oxidized hydrocarbons to identify the hydrocarbon 
skeletons that have been oxidized, providing insight into the processes that caused the 
Macondo well oil to oxidize.  

• The Deep-C Data Center has been working with the Biological and Chemical 
Oceanography Data Management Office (BCO-DMO) and Woods Hole 
Oceanographic Institution to provide for shared vocabularies and with the Rolling 
Deck to Repository, LDEO, Columbia University leveraging database and metadata 
schemas developed by the R2R to aid management of research cruise data. The Data 
Center team has also been working with the National Geophysical Data Center 
(NGDC) to secure access to historical geologic and geomorphologic data sets in the 
NE Gulf of Mexico. 

• Collaborations with the National Marine Fisheries, NOAA and Florida Fish and 
Wildlife Research Institute provide samples of fauna throughout the foodweb and 
whose place in the foodweb is well understood from before and after the spill.   

• The modeling aspects of the Deep-C project will benefit from collaboration with two 
recently BOEM-funded studies: “Weathering and Advection Model for Oil Spill 
Tracking (WAMOST)” which will involve extensive analysis of ocean model data 
and development of new techniques of coupling ocean models to oil spill models; and 
“Data Assimilative Ocean Hindcast for Oil Spill Risk Analysis in the Gulf of 
Mexico” which will deliver a HYbrid Coordinate Ocean Model (HYCOM)-based 
data assimilative modeling framework that can be used to accurately hindcast ocean 
currents and other state variable needed for oil spill risk analysis in the Gulf of 
Mexico.  

• We have ongoing collaborations with other GoMRI consortia:  CARTHE for 
comparison of coupled and uncoupled modeling systems and to verify and validate 
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the fast plume model against high fidelity simulations of the subsurface plume; C-
IMAGE for collection of cores for microbial community analysis, trophic food web 
development, and 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; ECOGIG for 
sediment sampling near MC252 wellhead 

 
 
2) Please enter information for the following categories on the attached spreadsheet.  

(Spreadsheet entries should be appended from one quarter to the next, with current quarter 
entries highlighted, so that the fourth quarter report will represent the entire year) 

a. Cruises & Expeditions 
b. Workshops and meetings organized (Participant lists are requested) 
c. Publications (Copies are requested) 
d. Presentations and Posters (Copies or photos are requested)  
e. Quotes/Interviews/Features/Articles (Copies are requested) 
f. Data 
g. Consortium participants 
h. Student and post-doctoral participants 
i. Scientific partnerships and collaborators 
j. Outreach products and activities 
k. Images (Copies are requested) 
l. Leveraged (non-GoMRI) funding contributing to Consortium activities 

 

 


