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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 from Ocean Leadership to purchase an Atmospheric 
Pressure Interface Gas Chromatograph Triple-Quadrupole Mass Spectrometer equipped with 
a Liquid Chromatograph in lieu of a Field Ionization Gas Chromatograph Time-of-Flight  
Mass Spectrometer (in year 1) and a High Temperature Gas Chromatography system (in year 
2).  This request followed an extensive process to evaluate these combined products and their 
capabilities. The change will not impede our research. To the contrary, it will position us to 
offer better analytical capabilities for both polar and nonpolar species and therefore produce 
more meaningful results. 

Requested and received approval from Ocean Leadership to reallocate $114,096 from Year 1 
budget to Woods Hole Oceanographic Institution subagreement to ensure scientific progress 
being made would not be interrupted.  In Year 2, WHOI’s budget will be reduced by 
$114,096. 

Requested and received approval for Ms. Tracy Ippolito to fulfill the responsibilities 
committed to by Dr. Roxanne Hughes. Due to other commitments, Dr. Hughes is unable to 
devote the time needed to lead the Deep-C education and outreach effort. Ms. Ippolito will be 
assisted by Meredith Field, Outreach Coordinator for the FSU Center for Ocean-Atmospheric 
Prediction Studies.   
 

2) Risks and Impacts  
Installation of the major instrument purchase for the High Magnetic Field Laboratory was 
delayed until the first quarter of 2013.  However, the research and milestones will be 
unaffected by the slight delay.  Installation resumed January 23rd, and should be completed 
the following week. 

The purchase of one replacement part for our biogeochemistry team’s current oil extraction 
system could not be completed in 2012 due to delays on the side of the vendor 
(Buchi/Switzerland), and had to be shifted to 2013. This slowed down the processing of 
sediment samples retrieved on our last field trip but had no impact on milestone completion. 
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RESEARCH 
 
1) General progress update 

a. Accomplishments  
 
Task 1: Geomorphology and Habitat Classification 
• Completed processing of sidescan sonar backscatter data from the July 2012 Shallow 

Geomorphology cruise aboard the RV Bellows (BE1301). 
• Fisheries ecology technician worked with data management team to create and 

maintain ArcMap database for Gulf of Mexico GIS layers, integrating historical and 
current data (including site locations and ship tracks); established methodology for 
associating metadata with all the GIS layers and participated in the development of 
Deep-C online interactive mapping system using Geoserver.  

 
Task 2: Physical Transport of Particulate and Dissolved Material from the Deep 
Ocean to the Coast 
• Completed initial design of bottom drifter for use in the De Soto Canyon.  Further 

testing and a pilot deployment of bottom drifters (under separate NSF funding but 
needed for Deep-C) Constructed computer controlled rotating table electronics and a 
DeSoto Canyon physical model for laboratory experiments (in collaboration with the 
Florida State University Art Department using their 3D printer). 

• Conducted six flights pre, during and post Hurricane Isaac (2012) (218 AXBTs, 
XCTDs, XCPs) and processed the expendable profiler data for temperature, salinity 
and current.  

• High resolution wave-driven flow or Stokes drift is being determined from wave 
model data and bathymetry.  

• Initiated plans to launch and test the economic and scientific effectiveness of a CMR 
SailBuoy (an unmanned ocean vessel) to capture real-time environmental ocean 
surface data. 

 
Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing 
• Measured Mercury species (monomethylmercury MMHg and inorganic mercury iHg) 

in different food web samples from the northeastern Gulf of Mexico (NEGoM) using 
a new instrument in our lab purchased with University funds to use specifically for 
this project (Tekran 2700).  Chemical preparation required optimization to ensure 
quantitative recovery (digestion method) and efficient derivatization of both MMHg 
and iHg before their on-line trapping, separation (using gas chromatography), 
reduction (in a pyrolysis oven) and detection (Cold vapor atomic fluorescence). 
Precision and accuracy of this sensitive instrument (DL<0.1 ppt of Hg in solution) 
were first validated using certified standard reference materials (DORM-3 and 
DOLT-4 fish tissues) for MMHg and total Hg. 

• Conducted analysis of different fish and invertebrate species from the seagrass beds 
of the Big Bend region, as well as reef species, of the NEGOM revealed different Hg 
species fractions and concentrations. Most of these samples have been previously 
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characterized for light (C, N, S) stable isotope composition during the previous 
quarter (Q3). As a consequence, two related abstracts have been submitted by our two 
Ph.D. students (Virginia Eller, Alexandra Harper) for oral presentation at the 
incoming International Conference on Mercury as a Global Pollutant (ICMGP, 
Edinburgh, July 28-August 2, 2013). 

• Tracked recent sheens at the DWH site (starting in October 2012), including two field 
operations. We found, based on advanced chemical analysis that the oil is not from 
the Macondo well but rather is from the wreckage. Our findings are based on the 
sheens containing drilling fluids that are not present in the Macondo well or any 
natural seeps. 

• Conducted follow-up analysis of “black” samples collected at Fort Morgan, Alabama 
following Hurricane Isaac revealed that they were from unoiled marsh debris and not 
oiled material from the deep ocean, which was the prevailing wisdom. This is 
noteworthy as oiled materials were found in Grand Isle, LA following the hurricane 
underscoring the geographically variability in the Gulf and that it is prudent to treat 
the Gulf on smaller scales. 

• Isolated several kilograms of sand patties from Gulf Shores, Alabama in light of the 
fact that there is an absence of samples used for laboratory work that are truly 
weathered. Typically, scientists weather oil by heating it on a hot plate, which is far 
from the “real world.” Analysis of these field-weathered and traditional lab-
weathered oils showed significant differences in the chemical composition. In 
addition, we have started some toxicity studies to compare these weathered oils. 
Currently, we are in discussions with Dr. Steve Wise at the National Institution of 
Standards and Technology to make the lab-weathered oil a standard reference 
material (SRM). 

 
Task 4: The Ecological Pathways 
• Completed DNA fingerprinting, hydrocarbon and PAH analyses on oiled sediment 

samples from Pensacola Beach; completed DNA fingerprinting on samples from  
beach samples and near Macondo wellhead using automated ribosomal intergenic 
spacer analysis and selected samples  for sequencing of SSU rRNA genes; 
constructed clone libraries based on rRNA genes for bacteria, archaebacteria, ciliates, 
and foraminifera community structure across seasons, years, and physically across the 
shelf from water column and sediment samples collected in the Northern Gulf of 
Mexico  (Snyder).   

• Completed oxygen consumption and DOC production measurements of cores 
retrieved during the August and October DeSoto Canyon cruises and experiments 
.comparing oxygen consumption in oil contaminated sediments flushed by water with 
and without Corexit. 

• Completed phytoplankton sampling and first benthic meiofaunal cruise.   
• Entered all fisheries cruise data into Microsoft Access Database.  Analysis completed 

on 1,500 specimens, >70 species indicating that catch rates and species richness of 
deepwater fishes decline with depth but are unaffected by proximity to the blowout 
site; and that exposure to PAHs  highest in proximity to the blow out site – but at low 
levels overall. 
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Task 5: The Earth System Model 
• Investigated the 54-year 1/25-degree HYCOM Gulf of Mexico simulation:  Upper 

ocean circulation variability and statistics of the Loop Current and associated eddies; 
links between upper ocean and deep flows. 

• Performed numerical simulations of the De Soto canyon region using three ocean 
numerical models (NCOM, ROMS, and HYCOM) to investigate the impact of 
vertical discretization. Started the evaluation of the river implementation given the 
importance of the Mississippi river on the local dynamics. 

• Successfully forced the met.no oil drift code with HYCOM Ocean ocean currents, 
temperature and salinity from April-July 2010. The dataset was converted from 
NetCDF to GRIB format and rotated to a latlon grid in order to make it readable by 
the met.no oil drift system. The results (ocean currents, temperature and salinity 
together with oil spill simulation showing stranded, surface and submerged oil)  were 
ported and visualized using the met.no DIANA software. 

• Processed the entire 2000-2011 Bio-Physical Gulf of Mexico simulation into netcdf 
files. Preliminary (time series) comparisons of the model data to available 
observations have been compiled to validate the run for the entire reanalysis period. 
The model data or subsets (for boundary condition use) are now readily available and 
will be provided upon request. 

• Optimized assimilation parameters to minimize drift on the coupled ocean-wind-wave 
forecast system. The system was restarted on January and is currently running in real-
time.  Plotting capabilities (using NCL, matlab, and ferret) are being developed and 
improved, especially for the wave and atmospheric forecast fields.  The ocean output 
from the coupled system is being interfaced with the automated ensemble and model 
verification software that is used by other real-time Navy Gulf of Mexico systems. 

 
b. Obstacles  
• The extraction and concentration of sediment samples with existing equipment is very 

slow and is a bottleneck for our research. We therefore applied for an Equipment and 
Infrastructure Enhancement Grant (EIEG) grant from FSU in order to purchase 
extraction instruments that work more efficiently.  

• We need to have access to the thousands of samples that were collected by BP and the 
federal government after the spill because those were collected long before any of the 
consortia were funded to collect and are critical for informing our scientific 
outcomes.  We recognize the legal issues that prevail and encourage formation of a 
mechanism by which GoMRI could serve as a repository for these samples, giving 
access to all consortia.   

• Our ability to collect sheen samples (a post-spill and recent issue that has developed)  
is logistically limited by access to ship time.  We are attempting to resolve this issue 
through dialogue with NOAA, BP, and other entities to use vessels of opportunity for 
sample collection.   
 

c. Collaboration  
• Collaboration with the Russian Hydrometeorological Institute (RosHydromet) 

working on oil in ice simulations.  Deep-C will attend the Northwest Shelf Operation 
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Oceanographic System (NOOS) workshop on oils and drift held in Brussels, Belgium 
21-22 January 2013. 

• Collaborated with ECOGIG consortium members for sediment sampling near MC252 
wellhead. 

• Collaborated with “On Wings of Care” (a nonprofit charitable organization dedicated 
to the protection and preservation of wildlife, wild habitat, and natural ecosystem) to 
conduct aerial overflights of natural and anthropogenic oil seeps Gulf of Mexico. 

• Collaborations with the CARTHE consortium on two aspects: 1) to verify and 
validate the fast plume model against high fidelity simulations of the subsurface 
plume, and 2) to evaluate the ability of Polynomial chaos based methods to quantify 
uncertainty in model simulations.  

• Collaboration with SINTEF, Norway, through a BOEM-funded project involving the 
analysis of model flow fields and development of new surface oil drift methods. 

• Collaboration with the University of Southern Mississippi to facilitate support of 
ocean-color products, including a Gulf of Mexico climatology of relevant ocean color 
data for the same period (2010-2011) as the model reanalysis simulation. This 
product will become available to the Deep-C community by the summer of 2013. 

• Collaborations with C-IMAGE consortium greatly increased the number of samples 
(600+) collected for analysis of the ecological impacts to microbial communities in 
deep sea sediments.  Deep-C members from Georgia Tech have met with C-Image at 
USF four times to further collaborations on microbiology and geochemistry.  This 
collaboration allows us to track ecological impacts to within a few months of the 
Deepwater Horizon discharge.   


