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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

● With approval from Ocean Leadership, funds were moved from FSU to the DISL sub 
agreement to support the participation of a student in the NGI Internship Program. 
Participation in this program was included in the original Deep-C proposal.  This move 
was simply an accounting adjustment to facilitate payment of the intern expenses. 

● The FIO principal investigator, Dr. Jyotika Virmani, resigned. The transition to a new 
PI (Dr. Nancy Thompson, Director of FIO/FWC Keys Marine Lab) will take place in 
January 2014. 

● Subcontractor SAIC officially changed its name to Leidos.  Ocean Leadership has been 
notified and modifications to the sub-agreement are underway to reflect this change.  This 
change will not affect the PIs designated to complete the work or impact the scope of 
work and deliverables.

2) Risks and Impacts

● While some budgets remain underspent due to the delays with start-up, FSU and 
subcontractor spending continues to align with planned expenditures.  Across the 
consortium, approximately 12% of the funds for years 1 and 2 remain unspent as 
December 2013, and underspent budgets will continue to decrease as we move forward in 
year 3.

RESEARCH
1) General progress update

a. Accomplishments 
Task 1: Geomorphology and Habitat Classification

● Processed and interpreted geophysical data sets acquired on Deep-C cruises B-1302 
in 2012 and WB-1318 in 2013 (S. Locker, USF). This is part of an ongoing effort 
to both develop processed map products with data acquired to date and to interpret 
imagery and integrate with circulation modeling and measurements. These are C3D 
interferometric sidescan sonar data (swath bathymetry and backscatter). At this 
point, the interpretation effort is focused on identifying new hard-bottom habitat and 
trends in sediment type based on backscatter intensity in order to better understand 
sedimentary processes such as transport directions and resuspension processes. The 
effort also focused on mapping the sidescan data at a slope canyon site where work 
is being conducted to integrate the sediment accumulation patterns with the results 
of current meter mooring data acquired by Speer (FSU), Wienders (FSU), and others 
over the past year. The regional patterns of sediment transport were compared to 
circulation data and the focused study at the shelf margin canyon will be presented at 
the Ocean Sciences meeting in February. 
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● Created an ArcMap database for Gulf of Mexico GIS layers and integrated historical 
Gulf of Mexico GIS data into this database as well as current Deep C GIS data to the 
database, such as site locations and ship tracks.  

● Field Work: 
o Completed sub-bottom profiling with bottom imagery in coordination with 

the benthic ecology group during the September 2013 cruise aboard the RV 
Weatherbird II. (I. MacDonald-FSU, S. Locker-USF)

o Collected piston core samples from the sinuous channels along the northern 
flank of DeSoto Canyon.  Preliminary results show tilted bedform and debris 
consistent with mass wasting. (I. MacDonald-FSU, S. Locker-USF)

● Publications:
o Caruso, M.J.; Migliaccio, M.; Hargrove, J.T.; Garcia-Pineda, O.; Graber, 

H.C. (2013) Oil spills and slicks imaged by synthetic aperture radar. 
Oceanography, 26(2), 112-123.

o Garcia-Pineda, O.; MacDonald, I.; Hu, C.; Svejkovsky, J.; Hess, M.; 
Dukhovskoy, D.; Morey, S.I (2013). Detection of floating oil anomalies from 
the Deepwater Horizon oil spill with synthetic aperture radar. Oceanography, 
26(2), 124-137.

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

o Processed data from 2012-2013 mooring deployments.
o Validated the dataset (vs satellite data) from the 2013 Deep-C Sailbuoy 

experiment conducted March-May 2013 by FSU and the Norwegian 
Meteorological Institute.

o Completed Hurricane Isaac data processing.
o Analyzed float tracks for sound propagation effects and range (this is the 

second stage of processing)
● Conducted laboratory experiments of eddies in De Soto Canyon; results reveal 

upwelling.
● Collaborated with members of the geomorphology task group to estimate bottom 

currents in canyons. 
● Quantified the interannual variability of the Stokes Drift in the Gulf of Mexico.
● The beta version of the Deep-C Lagrangian oil-fate model is being used as the 

forward model in an uncertainty quantification exercise. 
● Publications:

o Christensen, K. H.; Röhrs, J.; Ward, B.; Fer, I.; Broström, G.; Saetra,O.,  
Breivik, O. (2014) Surface wave measurements using a ship-mounted 
ultrasonic altimeter, Methods in Oceanography 2013, submitted.

o J. Röhrs, A.K. Sperrevik, K.H. Christensen, Broström, G.; Breivik, Ø., (2014) 
Comparison of HF radar measurements with Eulerian and Lagrangian surface 
currents” Journal of Physical Oceanography, submitted.

o Röhrs, J.; Cristensen, K.H.; Vikebø, F.B.; Sundby, S.; Saetra;  Broström, G. 
(2014) Wind and wave induced transport and vertical mixing of pelagic fish 
eggs. Limnology and Oceanography, in revision.
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o Sturges, W.; Bozec, A. (2013) A Puzzling Disagreement between 
Observations and Numerical Models in the Central Gulf of Mexico. Journal of 
Physical Oceanography, 43(12), 2673–2681.

o Schuster, R.M. (2013) The Near-Inertial Response to Hurricane Ivan. 
Master’s Thesis.

Task 3: Geochemistry, hydrocarbon chemistry, and isotope tracing
● Co-organized a Marine Oil Snow Sedimentation & Flocculation Accumulation 

(MOSSFA) working group meeting October 22-23 in Tallahassee, FL.  The group 
(comprised of researchers from the Deep-C, C-IMAGE, ECOGIG consortia and 
elsewhere) is working to integrate ongoing studies and develop new ideas and 
collaborations to promote a comprehensive view of the factors controlling the 
formation and deposition of oil-associated marine snow and its accumulation as 
flocculants on the seafloor, in the context of oil and gas release and dispersant 
application in the marine environment.

● Continued collaborations with Exxon Mobil and USGS regarding the Exxon Valdez 
spill in order to compare the DwH spill to that event.  Possibility for leveraged 
funding. 

● Field Work:
o Conducted field work in December with chamber deployments in the sub-

littoral at Pensacola Beach measuring the fluxes of oxygen, DIC, DOC. 
Similar chamber measurements were conducted shortly after the oil spill in 
2010, and these recent deployments now allow the comparison and evaluation 
of any potential effects of oil contamination on the sediment water exchange 
of key components of benthic metabolism. 

o Retrieved last samples for hydrocarbon incubation experiment at Pensacola 
Beach.

o Completed a laboratory flume experiment on buried oil effects on sediment-
water fluxes of hydrocarbons and evaluated data.

o Detailed quantitative evaluation of hydrocarbon analyses from the beach 
samples partly completed (PAH section).

o Synthesized results from a new weathering index for molecular fossils 
(biomarkers). Publication expected in mid January.

o WHOI team led a field sampling effort (November 21-13) collecting over 40 
discrete samples from the Alabama and Florida coastlines. 

● Publications:
o Cherrier, J., J. Sarkodee-Adoo, T. Guilderson, J.P. Chanton, 2013.  Fossil 

Carbon in Particulate Organic Matter in the Gulf of Mexico following 
the Deep Water Horizon Event. Env. Sci and Technology Letters, http://
pubs.acs.org/doi/abs/10.1021/ez400149c.

o Magen, C.L., L. Lapham, J. Polman, K. Marshall, S. Bossman, J. P. Chanton. 
A simple multiple phase equilibration method for measuring methane in 
seawater.  L & O Methods, submitted.

o Wilson, RM, RB Tyson, JA Nelson, BC Balmer, DP Nowacek, and JP 
Chanton.  Stable isotope data highlight differences in prey selectivity among 
bottlenose dolphins (Tursiops truncatus) sighted in St. George Sound, Gulf of 
Mexico, in co-author review.

3

http://pubs.acs.org/doi/abs/10.1021/ez400149c
http://pubs.acs.org/doi/abs/10.1021/ez400149c


Gulf of Mexico Research Initiative (GoMRI)
Research Consortium Quarterly Report
Quarterly Report:  RFP-I Year 2, Quarter 4 (October-December 2013)

o Beaudoin D.J., Carmichael C.A., Nelson R.K., Reddy C.M., Teske A.P., 
Edgcomb V.P. (2013) Impact of protists on a hydrocarbon-degrading bacterial 
community from deep-sea Gulf of Mexico sediments: A microcosm study. 
Deep Sea Research, accepted/in press.

o Gros, J., Reddy, C.M., Aeppli, C., Nelson, R.K., Carmichael, C.A. Arey, J.S. 
(2013) A new biodegradation index for weathered oils based on saturated 
hydrocarbons: Insights from the Deepwater Horizon disaster. Environmental 
Science and Technology, accepted (published online).

o Radovic, J.R., Aeppli, C., Nelson, R.K., Jimenez, N., Reddy, C.M., Bayona, 
J., Albaiges, J. (2013) Assessment of photochemical processes in marine oil 
spill fingerprinting. Marine Pollution Bulletin, published online on December 
16, 2013

o Nelson, R.K., Carmichael, C.A., Reddy, C.M., Aeppli, C., Kellerman, 
M.Y., Valentine, D.L. (2013) GC×GC Forensic analysis of oil sheens at the 
Deepwater Horizon disaster site helps pinpoint the source of oil leakage. 
LCGC North America: The application notebook, 31(9), 18-19.

Task 4: The Ecological Pathways
● Isolated two species of hydrocarbon-degrading bacteria from deep sea sediments 

of DeSoto Canyon (PCB06), Halomonas and Rhodococcus, in order to further 
understand the physiological mechanisms by which microbes degrade oil in deep 
sea sediments.  While these species are known hydrocarbon-degraders, they have 
not been previously isolated from the deep sea.  Gene sequences of both strains were 
detected in abundance in DeSoto Canyon sediments collected in 2010 soon after 
the Deepwater Horizon discharge event, further indicating that these organisms are 
involved in the sedimentary response to oil deposition.  Rhodococcus, isolated on 
hexadecane, is a member of Actinobacteria.  This organism produces biosurfactants 
shown to enhance oil degradation and is capable of degrading aromatic as well as 
straight chain aliphatic compounds.  Rhodococcus is considered psychrotolerant to 
psychrophilic, as it has been detected in Antarctic soils in addition to our work in the 
deepsea.  These strains will be used as model organisms to understand the pathways 
of biodegradation in the deeper regions of the Gulf.  Enrichment and isolation of 
hydrocarbon-degrading bacteria continues in the Kostka with many other strains from 
deepsea sediments undergoing phylogenetic and physiological characterization.

● Investigated the linkage between microbial biodegradation and the toxicity of 
Macondo oil and the dispersant used during response efforts (Corexit) using bacterial 
cultures isolated from Pensacola Beach sands exposed to oil coming ashore in June, 
2010.  Hydrocarbon-degraders Alcanivorax and Acinetobacter were shown to degrade 
40 to 80 % of total petroleum hydrocarbon compounds from Macondo oil amended 
into the cultures.  Toxicity of Corexit was also documented using an EPA-approved 
rotifer assay.

● Studied the community structure and diversity of nitrogen-fixing bacteria by targeting 
genes in the nitrogen fixation pathway in samples collected during summer of 2010 
in order to investigate nutrient limitation of microbial communities in oiled sands of 
Pensacola Beach.  Although nitrogen-fixers were shown to be much more abundant in 
the presence of oil, the diversity of genes for nitrogen fixation was shown to be much 
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lower in oiled sands in comparison to pristine or un-oiled samples. This indicates 
that nutrient limitation caused by the deposition of Macondo oil selects for certain 
populations of nitrogen-fixing bacteria that compete better in the presence of oil.

● Completed analysis of depth profiles collected along the P transect in June 2013.  
These show a clear increase in cell numbers of some of the dominant forms 
(Emiliania huxleyi, Gephyrocapsa ericsonii, Minidiscus trioculatus, Nanoneis cf. 
longta) in the deep chlorophyll maximum at station P7 (at the edge of the shelf).

● Completed the 4th Deep-C cruise (7th overall) investigating community structure and 
collecting samples for studies detailed below (collected 453 fishes, 39 species from 
41 Deep-C stations).  
o Community Structure (162 -2,645 m) - analyzed large deep-sea demersal fishes 

(3,183 fishes, 92 spp.) from 249 longline stations.  Results further suggest that the 
fish fauna on the continental slope and the east and west sides of De Soto Canyon 
are distinct, with faunal assemblages determined primarily by depth and edaphic 
factors.

o Taxonomy and Life History - Genetic samples of four shark groups sent out 
for analysis to determine species IDs and examine population genetic structure; 
results forgulper shark published.   To date, samples from ~ 700 sharks 
representing the four most abundant elasmobranch species collected to support 
life history studies.  Finspines from 162 Squalus cubensis were prepped for aging 
and morphometrics recorded to support a comparative study of spine growth 
in Squaliform sharks.  Initiated onboard sampling of bony fish for age, growth, 
reproduction.  

o Biogeochemistr y – PAH analyses - To date, UNF has conducted measurements 
of PAH detoxification enzymes and/or PAH biliary metabolites in a total of 252 
fish collected during DEEP-C cruises conducted in 2012 & 2013.   The results, 
together with those from 2011, suggest that species living closer to the site of 
the oil spill (<100 km) continue  to experience PAH exposure.   In contrast, 
species residing at a greater distance from the site of the spill (>100 km) exhibited 
increased PAH biomarker levels from 2011 to 2012, followed by declining levels 
in 2013.  The latter suggests some degree of recovery.

o Food Web model - developed R routines to expedite development of Atlantis 
ecosystem models; currently being employed for eastern Gulf model and model 
focused on Gulf reef fisheries

● Publications:  
o Overholt, W.A.; Green, S.J.; Marks, K.P.; Venkatramanan, R.; Prakash, O.; 

Kostka, J.E. (2013) Draft Genome Sequences for Oil-Degrading Bacterial 
Strains from Beach Sands Impacted by the Deepwater Horizon Oil Spill. 
Genome Announcements, 1(6), pp. e01015-13, 

o Canion, A.; Kostka, J.E.; Gihring, T.M.; Huettel, M.; van Beusekom, J.E.E.; 
Gao, H.; Lavik, G.; Kuypers, M.M.M. (2014) Temperature response of 
denitrification and anammox reveals the adaptation of microbial communities 
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to in situ temperatures in permeable marine sediments that span 50o in 
latitude. Biological discussions, accepted.

o Churchill, DA, Heithaus, MR, Vaudo JJ, Grubbs RD, Castro JI.  In press.  
Trophic interactions of common elasmobranchs in deep-sea communities 
of the Gulf of Mexico revealed through stable isotope and stomach conents 
analysis.  Deep Sea Research.

Task 5: The Earth System Model
● Fully implemented the COSINE ecosystem model as a component of COAMPS. 

Several short term simulations have been conducted to test the coupling mechanisms 
and the ecosystem performance in air/sea and non-air/sea coupled sensitivity 
experiments. Stability problems during long integrations have been resolved and 
presently the development code is being merged with the production code along with 
the grid configuration. Further testing and sensitivity simulations are still necessary, 
specifically when the wave model is turned on. 

● Completed the Gulf of Mexico Ocean Color Climatology (GOMOCC) bio-optical 
products at 1Km resolution for the entire Gulf basin.  They are now being used to 
evaluate the results from the model sensitivity runs mentioned above.  Both of these 
products will be transferred to COAPS. A manuscript will follow.

● Released the beta version of the Deep-C oil model. Currently, the model codebase 
includes a 3D transport code, a integral plume model for blowouts and tools to build 
environmental forcing from operational HYCOM, GFS and WaveWatch products. 
Draft documentation is available at: http://stargazer.coaps.fsu.edu/dcom/. Model 
source code can be downloaded from our password protected SVN repository at 
http://stargazer.coaps.fsu.edu/repos.  A publication describing the oil model and its 
performance is under preparation for submission to environmental modeling and 
software. The model is being tested and readied for wider release.

● Expanded the West Florida Coastal Ocean Model (WFCOM) grid to west of the 
Mississippi River Delta and using an NSF XSEDE allocation of computer time the 
WFCOM was run for 10 successive year hindcast simulations (2004-2013).  These 
hindcasts were quantitatively gauged against in situ observations from moorings.  The 
hindcasts will provide the basis for new scientific investigations in year. Experiments 
began on assimilation of HF-radar into WFCOM.

● Publications:
o R.H Weisberg, L Zheng, Y Liu, S Murawski, C Hu and J Paul. (2014) Did 

Deepwater Horizon Hydrocarbons Transit to the West Florida Continental 
Shelf? Deep Sea Research, accepted.

o RH Weisberg, L Zheng and E Peebles. Gag Grouper Larvae Pathways on the 
West Florida Shelf. (2014)  Continental Shelf Research, submitted.

o C Pan, L Zheng, RH Weisberg, Y Liu, CE Lembke.  Comparisons of Different 
Ensemble Schemes for Glider Data Assimilation on West Florida Shelf.  
Ocean Modeling, submitted.

o Sulman, M.H.M,; Huntley, H.S.; Lipphardt Jr., B.L.; Jacobs, G,; Hogan, P.; 
Kirwan Jr., A.D. (2013) Hyperbolicity in temperature and flow fields during 
the formation of a Loop Current ring. Nonlinear Processes in Geophysics, 
20(5), 883-892.
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o Zhao, J.; Hu, C.; Lenes, J.M.; Weisberg, R.H.; Lembke, C.; English, D.; 
Wolney, J.; Zheng, L.; Walsh, J.J.; Kirkpatrick, G. (2013). Three-dimensional 
structure of a Karenia brevis bloom: Observations from gliders, satellites, and 
field measurements.  Harmful Algae, 29, 22-30.

Data Management (all tasks)
● Registered 61 datasets with GRIIDC (see breakdown below). 

o Task 1: 7 datasets registered
o Task 2: 9 datasets registered
o Task 3: 12 datasets registered 
o Task 4: 23 datasets registered 
o Task 5: 10 datasets registered 

● Directly lined 15 Deep-C publications to their respective datasets and these data are 
accessible under new publications web page (http://deep-c.org/data/literature/pubs-
with-data). 

● Traveled to Texas to meet in person with GRIIDC staff on 22 November 2013. 
This meeting between the Deep-C data center manager and GRIIDC staff provided 
an opportunity to move forward with dataset registration and provided a better 
understanding by Deep-C of GoMRI data policy. Development of ISO-compliant 
metadata was also discussed.

b. Obstacles
● Development of high-quality ISO metadata records will require establishment of 

controlled vocabularies for theme and place keywords. This will likely be a topic 
of the metadata working group, but in the meantime Deep-C is seeking published 
vocabularies from other sources.

c. Collaborations
● SailDrone, LLC – developers of fully autonomous sensor platform powered 

by wind and solar and appropriate for deployment in the Gulf of Mexico. 
(Geomorphology: FSU)

● Nortek USA on the development of a specific ADCP (AD2CP) to be mounted on 
the sailbuoy. (Physical Oceanography: FSU/Met.no)

● Iowa State researchers (Weninger and Singh) to connect Atlantis model output to 
reef fishery economic study. (Ecology: FSU)

● The University of Central Florida to process and analyze reproductive biology 
samples from sharks collected during Deep-C cruises. (Ecology: FSU)

● NCAR to investigate long-term climatic trends in the Gulf region. (Modeling: 
NRL)

● GISR (Steve DiMarco and Laura Spencer) working on Hurricane Isaac response.  
Modeling: UM-RSMAS)

● Faculty at Florida Gulf Coast University. (Modeling: USF)
● The University of Texas (Matt Ashworth in Ed Theriot’s Laboratory) to isolate 

and grow individual species of offshore diatoms for later phylogenetic analysis. 
(Ecology: Valdosta State)
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