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Background on the 

Gulf of Mexico 



• 9th largest body of water in world. 

• Contains 50% of all U.S. wetlands. 

• Gulf fisheries among most productive in 

world, supporting multi-billion $ seafood 

industry. 

•Most oil & natural gas  

produced in U.S. is from  

Gulf. 

Facts About the Gulf 



Coastal Ecosystems  
Meeting of Land and Sea 

More than 16,000 miles of 

coastline from Texas to 

Florida  

Essential fish habitats/linkages 

Oyster reefs 

Salt marshes 

Mangroves 

Seagrass meadows 



Marine Ecosystems 
Deep Sea and the Slope 

Deep sea once considered a 

biological desert; now known to 

contain rich ecosystems  

Home to animals that have 

adapted to extreme cold and 

pressure 

Essential fish habitats/linkages 

Mussels 

Lophelia on seamounts 

Deep sea vents Soft corals Tubeworms 



The Loop Current 
A Major Driver of Connectivity 



50,000 wells and ~43,000 miles of pipeline (in red) 

 



The Deepwater 

Horizon Oil Spill 



4.9 million barrels of 

oil spilled  

8 National Parks & 400 

marine species 

threatened 

“Worst environmental disaster the U.S. has faced” - Carol Browner, White 

House Energy Advisor 

Largest accidental 

oil spill in history 

Deepwater Horizon Oil Spill 
April 20 – July 15,  2010 



450-ton blowout preventer  

switch fails 

Fail-safe switch malfunctions 

ROVs operating at 5,000 ft to 

fix switch fail 

Shut-off valve fails 

Containment dome fails 



Oil Spill Footprint (April-July) 

68,000 square miles of ocean 



 
Long-Term Research 



Source: “Oil money takes US academy into uncharted waters” (Nature News, 2/20/13) 

 

Penalties and reparations from the 2010 Deepwater Horizon spill have 

enriched three non-governmental organizations that support research: 

Organization 
(founding date) Source Amount Objectives 

Funding 
start/end 

Gulf of Mexico 

Research 
Initiative (2010) 

BP donation US$500 

million 
Oil dispersion and 

degradation studies; 
ecological and health effects 

2010–20 

National Fish and 

Wildlife 

Foundation 

(1984) 

BP and 

Transocean 

plea 

agreements 

US$2.55 

billion 

Restoration and risk-reduction 

projects; construction of 

barrier islands 

2013–until 

depleted 

National 

Academy of 

Sciences (1863) 

BP and 

Transocean 

plea 

agreements 

US$500 

million 

Environmental protection 

and human health studies; 

education and 

environmental monitoring 

2013–43 



The mission of Gulf of Mexico Research Initiative (GoMRI) 
is to implement an independent research program that 
will  

(1) Study the effects of the Deepwater Horizon incident and the 
potential associated impact of this and similar incidents on the 
environment and public health and 

(2) Develop improvements for spill mitigation, oil detection and 
characterization, and advanced remediation technologies. 

 



Scientific Integrity 
 

• GoMRI uses NSB peer evaluation protocols to select funded research 

• Independent reviews  are comprised of scientific peers not affiliated 
with  institutions who lead proposed projects  to avoid conflict of 
interest in the selection of funded research 

• All reviewers sign conflict of interest and non-disclosure statements 

• Individual researchers will comply with professional standards as 
defined by the NAS 

• All GoMRI-funded researchers conduct independent and objective 
work with no influence from BP 

• Researchers independently publish their results in peer-reviewed 
scientific journals with no requirement for BP approval 

 



 

GoMRI-Funded Research Consortia & Individual Researchers 
Conduct Research & Report Results 

 

GoMRI Organization Chart  

Research Board 
Scientific Direction & Funding Decisions 

Chief Scientific Officer 
Coordinator of Research & Communications for 

Research Board 

Administrative Entity 
Support for Research Board 

Operations 

                           Formal Reporting 
                            Essential Collaboration 

Grant Unit 
Grant Agreements &  
Distribution of Funds 

BP & Gulf of Mexico Alliance 
via the Master Research Agreement established  

the Gulf of Mexico Research Initiative 

Administrative Unit 
Administration & Management of Research 

Programs 



Dispersion Research 

on Oil: Physics and 

Plankton Studies 

 



Deep Sea to Coast 

Connectivity  

in the Northeastern Gulf 

of Mexico 

100+ researchers at 10 

institutions 



Why the Northeastern Gulf? 
1. The presence of surface oil slicks and 

subsurface plumes in the area 

suggested that the De Soto Canyon 

acted as a natural conduit or escalator 

that guided oil toward the coast.  By 

what mechanism did this occur?  

2. The region is a hotspot of biological  

diversity and biological productivity in 

the Gulf of Mexico 

3. Hydrocarbon resources  

    invite future energy 

    development. 

 The De Soto Canyon is an erosional valley that cuts 

through the broad continental shelf in the northern part 

of the Gulf of Mexico. 



Research Goals 
1. Generate quantitative data on the physical, chemical,& biological 

systems of the NE Gulf of Mexico including regions affected by the 

DwH spill such as the De Soto Canyon and the Florida Panhandle 

Bight 

2. Integrate these data in both earth system and food web models that 
will improve prediction of the path, fate, and consequences of 

crude oil and gas released from the NE deep Gulf through natural or 

anthropogenic causes.  



Key Questions 
1. What are the magnitudes, directions, and spatial and temporal 

scales of hydrodynamic processes that transport particles and 

dissolved substances from the deep Gulf to the Florida Panhandle 

shelf waters in the NE Gulf?  

 

 

2. How are these influenced by canyon and  

     shelf topography?  

 

3.  How does the transport of these particles and dissolved  

substances influence geochemical, biological, and demographic  

processes, including food web dynamics, across sea floor, pelagic 

(in the water column), and near-shore ecosystems?  

 



Research Areas 

• Geomorphology & Habitat Classification 

• Physical Oceanography 

• Geochemistry 

• Ecology 

• Modeling 



An Interdisciplinary Approach to Research 

Ecology 

(Task 4) 

Risk Assessment 

Economic Impacts 

Ecological Impacts 

Management Scenarios 

Migration, predation, recruitment, mortality 

Biogeochemistry, currents, water quality 

Trophic Interactions 

Particle 

transport 

Geomorphology 

Habitat Classification 

(Task 1) 

Sediment and 

sea floor mapping 

Model validation 

and initialization 

Habitat classification 

Sediment characterization 

Geochemistry 

(Task 3) 

Physical Oceanography 

(Task 2) 

Earth System Model 

3D Oil Plume Model 

(Task 5) 

Food Web Model 

(Task 4) 

Currents, 

Sediment and 

Oil forecast 



Geomorphology  
How the bottom topography affects water flow and connectivity  

Objective 

Understanding how geologic features 
affect water flow and connectivity 

among the ecosystems of the deep Gulf, 

continental shelf, and coast. 



Physical Oceanography 
How water moves (seasonally and annually) and what impact 
do events such as storms have on water flow 

Objective 

Understanding the factors behind the 

physical transport of particulate and 

dissolved material from the deep ocean 

to the coast. 



Geochemistry 
What are the chemical components involved, how have  
they changed over time, and is there an accumulation of mercury? 

Objective 

Determine the influence of oil and gas on water column 

and sediment biogeochemical processes and biological 

productivity. 



Ecology 
How oil moves through the food chain from deep sea to the coast 

Objective 

Evaluate the biological diversity and trophic 

interactions among organisms ranging from 

primary producers to top level predators and from 

the deep-sea benthos to the coast. 



Earth System Model 
Predictions about the fate of oil spills and their impacts 

Objective 

Develop a regional 3D Earth System Model that includes 

interfacial exchange processes between sediment, water, 

and atmosphere; biogeochemical processes, the transport 

of organisms, and the effects of petroleum hydrocarbons on 

all of these processes. 



What Have We Learned? 
(So Far…) 

 

•While we continue to find new deep sea  

species previously unknown to science,  

the impact of oil and dispersants on life  
history patterns is just starting to unfold 

 

•Some carbon released from the oil spill  

entered the food web through bacterial  

consumption of methane. 

 

•Current oil detection methods are  

  insufficient. 

 

•We cannot rely on oil-eating microbes alone to clean up oil spills.  

 



Data Management 

http://deep-c.org/data 

http://deep-c.org/data
http://deep-c.org/data
http://deep-c.org/data
http://deep-c.org/data


Education & Outreach 
Extending Deep-C’s reach beyond the traditional research 
community  

Objectives 

To provide real-life Deep-C research experiences 

for high school students,  

K-12 teachers, undergraduates, and graduate 

students. 

To communicate to the general public, legislators, 

and other policy makers the importance of Deep-

C research in the Gulf as it relates to coastal 

ecosystems. 
Stan Cutler, High School Physics Teacher 

2012 RET Participant 

Robert Weisberg, USF 

Congressional Testimony to the Transportation &  

Infrastructure Committee 

Chris Reddy, WHOI  

High school students tour 

Woods Hole Oceanographic 

Institute 



Deep-C Research in Action! 



Questions? 

 

www.deep-c.org 
 

The Deep-C consortium is a long-term, interdisciplinary study investigating the environmental consequences of petroleum 

hydrocarbon release in the deep Gulf of Mexico on living marine resources and ecosystem health.  

This research was made possible by a grant from BP/The Gulf of Mexico Research Initiative. 


