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Presenter
Presentation Notes
Quick background about how our team got up and running and then jump into the science. I’ll talk briefly about impacts to habitats, living marine resources, and water quality – and provide some resources as to where you can learn more. 



Gulf of Mexico Research Initiative

$500 million, 10-year investment

Goal - Improve society’s ability to understand, 
respond to, and mitigate the effects of 
petroleum pollution and related stressors

Focus areas: 
1. How do oil and dispersants move around the 

environment?
2. How do oil and dispersants break down over time? 
3. How do oil and dispersants impact the environment?
4. How can technology be improved? 
5. How do oil spills impact people? 

Learn more at gulfresearchinitiative.org

gulfseagrant.org/oilspilloutreach

Presenter
Presentation Notes
Little background on GoMRI – Started in May 2010, after the DWH oil spill$500 mil, 10-yr investment Non-penalty funds730 publications; 1137 datasets�Goal is to…�Research focuses on…



gulfseagrant.org/oilspilloutreach

Photo credits 
from GoMRI 
website: 
Markus Huettel, 
Kim Nightingale

To date:
• 5 competitions for funding, 1 RFP left
• $350 mil awarded (5-8% projects funded)
• 729 scientific peer-reviewed publications
• 1149 publically available data sets

Gulf of Mexico Research Initiative

Presenter
Presentation Notes
Here is a summary of GoMRI investments to dateThe Research Board has implemented 5 major peer reviewed competitions including an alternating mix of large consortia and small investigator teams. Over 350 million in research funded has been awarded to date and there will be one more RFPCompetition has been intense.  In response to the last competition yielded 472 letters of intent and 288 full proposals submitted and 22 projects were selected for funding.  Overall, < 5% to 8% of projects submitted are funded.It is very important to the Research Board that appropriate metrics are captured as sciences conducted.  We routinely collect and make public information such as peer-reviewed scientific papers,  presentations, graduate student participation and outreach efforts. 



Science-based

Non-advocacy

Embedded in and serve coastal 
communities throughout 

Gulf region

Sea Grant Programs in our Gulf

gulfseagrant.org/oilspilloutreach

Presenter
Presentation Notes
Background on Sea Grant – 33 programs around the US, four in our regionsScience-based, non-advocacy agencyAssess needs of our communities, share science to answer their questions



Sharing oil spill science

gulfseagrant.org/oilspilloutreach

The Task
Share peer-reviewed, published science

• Science seminars & presentations 
• Science outreach publications 

The Team

Presenter
Presentation Notes
Since GoMRI has science discoveries & Sea Grant had close relationships with coastal audiences that could use this info, teamed up to create team. Task to share peer-reviewed published science. In Phase I – publications and seminars; Phase 2 – new products, tailored to audiences. 



1,313 miles of shorelines were oiled 

gulfseagrant.org/oilspilloutreach

Impact on habitats

Presenter
Presentation Notes
Now, to hop into the science!As I’m sure you all know, the Deepwater Horizon oil spill impacted habitats along the Gulf coast. In total, 1,300 miles of coastline was oiled during the spill. This ranged from heavily oiling (shown on this map in red) to trace oil (shown in gray). You can see that heavy oiling occurred in the wetlands of LA, barrier islands of MS, and coastal beaches of AL. 



Coastal wetlands - 52% of oiled shoreline

gulfseagrant.org/oilspilloutreach

Wetland impacts

Mishra, 2012

• Chlorophyll and plant biomass showed a 
significant decline after the oil spill (11 and 53%)

• Recovery time could take 2 - 8 years

Oiling of marshes can lead to reduced productivity

Oiling of marshes can lead to erosion

Unoiled site

• Erosion rates approximately doubled in some 
areas for at least 3 years after the spill 

• May take up to two years to see impacts

Oiled site

Presenter
Presentation Notes
Of the 1300 miles of coastline that were oiled, more than half of that area was coastal wetlands (52%). How has this oiling impacted these already vulnerable wetlands?Reduced productivityChlorophyll (CHL) and plant biomass (GBM) showed a significant decline after the oil spill In some areas in LA, plant cover was reduced between 11 and 53%Recovery time estimates range from within �2 - 8 yearsIncreased erosionErosion rates approximately doubled in some areas for at least 3 years after the spill May take up to two years to see impacts



Dalyander 2015

http://gulfseagrant.org/oilspilloutreach 

Tar balls are less mobile than sand and more 
mobile in high-energy environments

Beach impacts

Little Lagoon, AL

Sandy beaches - 46% of oiled shoreline

In the lab: 
• 10 cm – buried; 5 cm – mobile in surf; 

<1cm – hard to recover

In the field: 
• Wash up during relaxation phase of 

storms (winds 30-50mph, tides 1-5 ft) 
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Tar balls can become trapped in inlets

Presenter
Presentation Notes
In the field: Tar balls would wash up during relaxation phase of storms (winds 30-50mph, tides 1-5 ftIn the lab, scientists made tar balls out of oil and sand to see how they would move around the surf zone. They found that: >10 cm - didn’t move, became buried5 cm - Smaller moved along shore< 1 cm -  inches moved around in swash zoneScientists created models show how surface residual balls of all different sizes could be picked up and move around in the surf zone and that smaller ones travel long distances along the shore. As you can see from these panels, in larger waves, even large SRBs can be moved along the shore. Models also predict that SRBs may become trapped in inlets as they are washed around by the tide. This is an example in Little Lagoon, AL. SRBs were washed in at the high tide and become trapped when the tide receeds. Using this information, scientists can identify “hot spots” where SRBs may collect. 



Learn more: Habitats

Science Seminars
• Where did the oil go?
• Impacts in the Deep Gulf of Mexico
• Impacts to Gulf Wetlands
• Oil on our beaches
• Impacts of Oil on Coastal Habitats

Outreach Publications
• Oil on our beaches
• Impact to wetlands (in draft)

gulfseagrant.org/oilspilloutreach
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Presentation Notes
We have a few resources available if you’d like to learn more on this topic… 



Impacts to water quality

• Significant increases (summer 2010); 
Return to pre-oiling levels (Mar 2011); 
Elevated post-storms/nearshore (summer 2011)

gulfseagrant.org/oilspilloutreach

Anderson et al. (2011), Hayworth & Clement (2012); Judson et al. (2014); Gray et al. (2014)

• Around wellhead, sampled sites for the presence of dioctyl sodium 
sulfosuccinate, or DOSS (May 2010); highest level was 1 ppm 
(100x lower than the lowest level known to harm the human liver) 

• In Orange Beach, AL, found chemicals, including DOSS, in water (Sept 2010 –
Jan 2011); likely due to non-point source pollution not dispersant spraying

Corexit levels are also monitored

Polycyclic aromatic hydrocarbon levels, post-spill

Presenter
Presentation Notes
So that begs the question: what are the levels of PAHs in our coastal waters? To answer this question, scientists sampled along the Gulf of Mexico at the sites shown here (POINT TO SLIDE). They from May 2010 through the Summer of the following year. They found that while there were significant increases in PAHs following the oil spill, concentrations in coastal waters returned to pre-oiling levels . However, pre-oiling levels were observed at all sites by March, 2011. A return to elevated PAH concentrations, accompanied by a chemical fingerprint similar to that observed while the site was being impacted by the spill, was observed in Alabama in Summer 2011. They attributed this to a possible combination of impacts from a storm and/or near-shore clean-up activity at that location. Clearly, this indicates that weather and on-shore activity must be taken into account when considering this kind of data.So what about the levels of Corexit in coastal waters? - Corexit is a product composed of several different compounds, and citizen scientists teamed up with GoMRI scientists to determine if the chemicals found in Corexit were present in the waters of Orange Beach, AL. While they did find these chemicals in their waters, the scientists also realized that the levels ebbed and flowed synchronously with large precipitation events, indicating that these chemicals were likely coming from other sources, such as Waste Water outfall and storm water runoff. You may be wondering how these chemicals got in into the wastewater stream. They are not just used in Corexit, but also products like laundry detergent and resins. DOSS not always linked to dispersant use (found in common consumer products)Orange Beach conducted own environmental sampling to determine if Chemicals from Corexit were present in the nearshore and inland watersFound DOSS, but wasn’t due to Corexit, concentrations were higher than what would be expectedDue to stormwater pollution from nearby communities (detergents, cosmetics, and other everyday products)DOSS does not always have a link to dispersant use as it is also found in a variety of common consumer products. After the spill, the community of Orange Beach, Ala., conducted its own environmental sampling to determine if chemicals from Corexit were present in nearshore and inland waters. DOSS was detected in the collected water samples, concentrations were higher than what would have been expected given the distance of the samples from the wellhead. Given the concentration levels found in Orange Beach, it was unlikely the DOSS present was due to Corexit. The more likely source was stormwater pollution from nearby communities which have used detergents, cosmetics, laxatives and other everyday products that contain DOSS. To help us better understand the levels of Corexit in the Gulf and any potential health implications – we can look to work researchers did immediately following the start of the spill.In May 2010, scientists sampled sites in the waters surrounding the wellhead and chemically analyzed them for the presence of DOSS – you can think of DOSS as the primary agent in Corexit. They found that the highest level of DOSS outside of the areas immediately surrounding wellhead (i.e., 3+ km) was 1 ppm – this is 100 x lower than the lowest level known to harm the human liver. This suggests a relatively large margin of safety for folks living on the coast, but of course is another example of the value of monitoring after a spill. 



Learn more: Water Quality

Science Seminars
• A look at the science and policy behind 

dispersants
• Understanding the toxicity of oil and 

dispersant mixtures and alternatives

Outreach Publications
• Chemical Dispersants and Their Role in 

Oil Spill Response
• Fate, Transport and Effectiveness of 

Dispersants Used in the Deepwater 
Horizon Oil Spill

• Responses of Aquatic Life in the Gulf 
of Mexico to Oil and Dispersants

gulfseagrant.org/oilspilloutreach



How do oil spills impact many 
different kinds of living things in 
an area or habitat?

How do oil spills impact a 
group of living things 
of the same species?

How do oil spills impact 
individual organisms?

gulfseagrant.org/oilspilloutreach

Impact on living marine resources

Presenter
Presentation Notes
Now to switch gears to the impacts on living marine resources. A lot of the research that’s been conducted has focused on fisheries. Scientists are looking at the ecosystem in three levels, and conducting studies within these levels, to understand how the oil spill impacted fish on a individual, population, and ecosystem level on how these all interact. 



Impacts to individuals

gulfseagrant.org/oilspilloutreach

In the lab, oil can negatively effect animals.

CYP1A gene
Produces proteins to breakdown foreign chemicals 
and remove them from the body

Sub-lethal impacts of polycyclic aromatic hydrocarbons (PAHs)
• Reduced

- Hatching success 
- Swimming ability 
- Body size

• Heart complications
• Larval development

C. Green

F. Galvez

Dubansky et al. (2013); Brweton et al. (2013); Mager et al. (2014); Crowe et al. (2014);  Stieglitz et al. (2016);  Esbaugh et al. (2016)

Presenter
Presentation Notes
CYP1AAll vertebrates have something called the CYP1A gene – you can think of it as one of several genes that produces proteins in the body to breakdown/metabolize foreign compounds (like PAHs) and eliminate them from the body. Like a volume knob on a stereo, the expression of this gene can be turned up or turned down to combat foreign chemicals as needed. When a fish encounters PAHs in the environment (as a result of oil or oil-dispersant exposure), the CYP1A gene is ‘turned up’. 



Fodrie et al. 2014

gulfseagrant.org/oilspilloutreach

Individuals vs. populations

Presenter
Presentation Notes
One excellent review on this topic is found in the Fodrie et al paper from 2014.  Scientists reviewed 14 organism-level studies, mostly conducted in a lab,  that showed a negative impact - primarily genomic, physiological, developmental, reproductive, or survival costs.  There has been 1 published study that considered population impacts (albeit fisheries) and the results found populations to be stable and increasing after the spill (as I mentioned previously). So, how do scientists explain this lack in transfer of impact from organisms to populations and communities?



Challenges
• Emigration & immigration after oiling

• Fishery closures obscure population 
declines

• Offsetting effects cascade through 
food webs 

• Lagged/sublethal effects

• Other environmental factors

Why?
• Concentration of oil was too low for 

detection in nature in the lab

• Impacts may be lagged or sublethal

• Behavioral avoidance 
(spatial/dietary)

• High spatial & temporal variation 
in populations

?

Fodrie et al. 2014

gulfseagrant.org/oilspilloutreach

Long-term studies are needed.

Individuals vs. populations

Presenter
Presentation Notes
Here is a short list of some possible reasons and challenges for the contrasting results.The factors on the left are focused on why oil pollution may not have affected estuarine fishes at the population or community level, despite known responses at the organismal level. The factors listed on the right highlight logistical and structural challenges in detecting population-level impacts following large-scale disturbances.One major point to think about is that studies conducted in the lab might not represent the natural setting. Concentrations of oil and dispersant, for example, might have different effects out in the field compared to effects seen in the lab.  Also, when it comes to understanding the many factors involved with population impacts, long term studies are necessary.  



Learn more: Living marine resources

Science Seminars
• How did the oil spill impact Gulf 

fisheries?
• Healthy Gulf Seafood
• Five years later, what have we 

learned?

Outreach Publications
• Impacts on Gulf of Mexico Fisheries
• Responses of Aquatic Life to Oil and 

Dispersants
• Fisheries Landings and Disasters 
• Impact on Gulf Seafood
• Impacts to dolphins (technical review)
• Impacts to turtles (in draft)

gulfseagrant.org/oilspilloutreach



http://gulfseagrant.org/oilspilloutreach 

Oil spill science outreach products
Visit us on the Web or sign up 

for our email updates. 

gulfseagrant.org/oilspilloutreach

About the partners

Oil Spill Science Outreach 
Team

Presentations

Publications



http://gulfseagrant.org/oilspilloutreach 

GoMRI publications

research.gulfresearchinitiative.org

gulfseagrant.org/oilspilloutreach



http://gulfseagrant.org/oilspilloutreach 

GRIIDC data

data.gulfresearchinitiative.org

gulfseagrant.org/oilspilloutreach

Gulf Research Initiative Info & Data Cooperative



Today’s presentation

Whales
Turtles

Birds

Deepsea
Corals

Dolphins

Bacterial breakdown

PAHs

Fish

Oil detection

Oil fingerprinting

Blue crab

Sharks

Response techniques

Sediments

Technology

Beaches



Thank you for listening!

Feel free to contact me at: 
Larissa Graham 

Larissa.Graham@auburn.edu

gulfseagrant.org/oilspilloutreach



Extra slides



Dispersants

Orange Beach, AL
Sept 2010 – Jan 2011

• Found chemicals also 
in dispersant

• Likely due to point 
and non-point 

sources, 
not Corexit.

Hayworth et. al 2012

gulfseagrant.org/oilspilloutreach

Presenter
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So what about the levels of Corexit in coastal waters?Corexit is a product composed of several different compounds, and citizen scientists teamed up with GoMRI scientists to determine if the chemicals found in Corexit were present in the waters of Orange Beach, AL. While they did find these chemicals in their waters, the scientists also realized that the levels ebbed and flowed synchronously with large precipitation events, indicating that these chemicals were likely coming from other sources, such as Waste Water outfall and storm water runoff. You may be wondering how these chemicals got in into the wastewater stream. They are not just used in Corexit, but also products like laundry detergent and resins. DOSS not always linked to dispersant use (found in common consumer products)Orange Beach conducted own environmental sampling to determine if Chemicals from Corexit were present in the nearshore and inland watersFound DOSS, but wasn’t due to Corexit, concentrations were higher than what would be expectedDue to stormwater pollution from nearby communities (detergents, cosmetics, and other everyday products)DOSS does not always have a link to dispersant use as it is also found in a variety of common consumer products. After the spill, the community of Orange Beach, Ala., conducted its own environmental sampling to determine if chemicals from Corexit were present in nearshore and inland waters. DOSS was detected in the collected water samples, concentrations were higher than what would have been expected given the distance of the samples from the wellhead. Given the concentration levels found in Orange Beach, it was unlikely the DOSS present was due to Corexit. The more likely source was stormwater pollution from nearby communities which have used detergents, cosmetics, laxatives and other everyday products that contain DOSS.16  Caption: Map showing location of City of Orange Beach, Alabama with respect to Deepwater Horizon well, and surface water sampling locations discussed in paper.



DOSS and Human Health

Human liver: Judson et al. (2014) Environ Sci Technol 44: 5979-5985. 
DOSS data: Gray et al. (2014) Chemosphere 95: 124–130.

DOSS
• Primary agent in 

Corexit

• Highest level outside 
of area immediately 
surrounding well-
head (3 km): 1 ppm

• 100x lower than 
lowest level known to 
harm to human liver

gulfseagrant.org/oilspilloutreach

Presenter
Presentation Notes
To help us better understand the levels of Corexit in the Gulf and any potential health impliactions – we can look to work researchers did immediately following the start of the spill.In May 2010, scientists sampled sites in the waters surrounding the wellhead and chemically analyzed them for the presence of DOSS – you can think of DOSS as the primary agent in Corexit. They found that the highest level of DOSS outside of the areas immediately surrounding wellhead (i.e., 3+ km) was 1 ppm – this is 100 x lower than the lowest level known to harm the human liver. This suggests a relatively large margin of safety for folks living on the coast, but of course is another example of the value of monitoring after a spill. 



Population numbers of some fish and shrimp increased after the spill. 

Fodrie & Heck 2011;
van Der Hamm & de Mutsert 2014 

Sheepshead
Spotted sea trout

Brown shrimp

White shrimp
Mangrove snapper

Pigfish

gulfseagrant.org/oilspilloutreach

Impacts to populations

Presenter
Presentation Notes
Although scientists have seen impacts of oil in the lab and that animals have been exposed in the wild, many fish population studies thus far are showing no immediate negative impact at the population level. For example: Scientists explored early-stage survival of fish species in oil-affected seagrass meadows of northern GOM to assess the fish assemblage living there. (12 sites from LA to FL). Comparing catch data from 2006 through 2010, they found that overall the DWH oil spill did not negatively impact communities of estuarine fish.  In fact, for some species the number of fish caught was higher after the oil spill compared to the previous four years.They suggest several factors influencing high abundance rates: a large portion of the oil spilled and settled at depth (not in coastal habitats); fishes may be uniquely buffered against oil pollution due to their mobility or foraging ecology; major predators of fish eggs/larvae may have been impacted by the spill, resulting in a reduction of natural mortality rates for these coastal fishes. Fishing in the Gulf was closed in large areas during and after the spill. Some scientists think that helped boost fish population numbers.  So perhaps it was the fishery closure (a management action) that enabled successful reproduction.  Scientists need more time to determine the long-term impact to populations.  
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