


y
/
.
%
.
.
.
_

Jacqueline Orsulak

INTRODUCTION

April 20, 2014 marks four years since the Deepwater Horizon oil rig exploded, killing eleven workers
and sending more than 200 million gallons of oil into the Gulf of Mexico.' Scientific evidence about
the disaster and its effects continues to emerge. This report provides a look into how fourteen Gulf
species are faring in the wake of the disaster.

Since the oil spill, National Wildlife Federation (NWF) has closely monitored the harm done to wildlife and important
habitats in the Gulf and along the Gulf Coast. This report follows NWF’s three previous annual reports on the
aftermath of one of the worst environmental disasters in American history. As before, we focus on species of
special concern due to their ecological importance and exposure to oil. New research released this year allows us to
include updated information on additional species. Though the full impacts of the spill remain unknown, this report
summarizes what we know so far about its effects on Gulf wildlife.

We remain particularly concerned about impacts of the oil on bottlenose dolphins, as the continued poor
health of these predators at the top of the food chain may indicate problems in the ecosystem as a whole.

More than 900 bottlenose dolphins have been found dead or stranded in the oil spill area since April 2010, the
month the Deepwater Horizon rig exploded. In 2013, dolphins were still stranding at more than three times
average annual rates before the spill.?

In 2011, scientists working with the National Oceanic and Atmospheric Administration (NOAA) examined a 16-year-
old male bottlenose dolphin, labeled Y12.3 He was captured off a Louisiana barrier island at the mouth of Barataria
Bay, a heavily-oiled area where tar balls and tar mats are still found.*

Like many of the 31 other dolphins examined in the study, Y12 was severely ill—underweight, anemic and showing
signs of liver and lung disease. Researchers feared many of the dolphins studied were so ill they would not survive.>
Seven months later, Y12’s emaciated carcass washed up on a beach near where he was examined.®

In December 2013, after thorough study, scientists investigating these dolphin deaths announced there was

strong evidence linking the poor health of dolphins in Barataria Bay to oil exposure. These scientists are now
investigating how oil from the 2010 disaster may be implicated in the continuing wave of dolphin deaths
across the northern Gulf of Mexico.”




Dolphins are not the only animals dying in high numbers since the spill. Roughly 500 stranded sea turtles have
been found in the area affected by the spill every year from 2011 to 2013.2 This is a dramatic increase
over the numbers found before the disaster. Other teams of scientists have reported negative impacts of oil on
a number of species of fish, including tuna® red snapper!® and mahi-mahi.!

As we have learned from previous spills far smaller than the 2010 event, it has taken years to understand the full
effects on the environment. In some cases, recovery is not complete even decades later. Twenty-five years after

the Exxon Valdez spill in Prince William Sound, clams, mussels, and killer whales are still considered “recovering,”
and the Pacific herring population, commercially harvested before the spill, is showing few signs of recovery.!?

Scientists with NOAA have done extensive research into the Deepwater Horizon disaster’s impacts as part of the
Natural Resources Damage Assessment required under the Qil Pollution Act. As the civil trial is currently underway,
much of this information is not yet public. Once the trial is concluded or the parties have settled, this valuable
scientific information should be made available to the public.

Given the huge quantity of oil that remains unaccounted for, the fact that even small amounts of oil can have
significant biological effects, some of which may manifest themselves over time, and the unprecedented use of
dispersants, the full scope of the Deepwater Horizon disaster on the Gulf ecosystem will likely unfold for years or
even decades to come. It is essential that careful monitoring of the Gulf ecosystem continue and that mitigation of
damages and restoration of degraded and weakened ecosystems begin as soon as possible.

1. Proceedings of the National Academy of Sciences. 2012. Review of Flow Rate Estimates of the Deepwater Horizon Oil Spill.
2. NOAA Fisheries. 2010-2014 Cetacean Unusual Mortality Event in Northern Gulf of Mexico.

3. NOAA Fisheries. Y12 Aug 2011.

4. National Public Radio. For BP Cleanup, 2013 Meant 4.6 Millions Pounds of Oily Gunk.

5. NOAA. Study by NOAA and Partners Shows Some Dolphins Severely IIl.

6. NOAA Fisheries. Y12 Jan 2012.

7. NOAA Fisheries. Scientists Report Some Gulf Dolphins Are Gravely IIl.

8. NOAA. Sea turtle stranding in the Gulf of Mexico.

9. Brette et al. 2014. Science. Crude Oil Impairs Cardiac Excitation-Contraction Coupling in Fish.

10. Weisberg et al. 2014. Science. Did Deepwater Horizon Hydrocarbons Transit to the West Florida Continental Shelf?
11. University of Miami’s Rosenstiel School. 2012. Oil Spill Toxicology.

12.  Exxon Valdez Oil Spill Trustee Council. Status of Injured Resources and Services.
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http://www.pnas.org/content/early/2011/12/19/1112139108.full.pdf+html
http://www.nmfs.noaa.gov/pr/health/mmume/cetacean_gulfofmexico.htm
http://www.flickr.com/photos/66432153@N06/7008743561/in/set-72157629651167107/
http://www.npr.org/2013/12/21/255843362/for-bp-cleanup-2013-meant-4-6-million-pounds-of-gulf-coast-oil
http://www.gulfspillrestoration.noaa.gov/2012/03/study-shows-some-gulf-dolphins-severely-ill/
http://www.flickr.com/photos/66432153@N06/7008743609/in/set-72157629651167107/
http://www.nmfs.noaa.gov/stories/2013/12/12_18_13gulf_dolphin_study.html
http://www.nmfs.noaa.gov/pr/species/turtles/gulfofmexico.htm
http://www.sciencemag.org/content/343/6172/772.abstract?sid=99ac5617-df77-4cb8-85c9-72c66ebdc585
http://www.sciencedirect.com/science/article/pii/S0967064514000356
http://m.rsmas.miami.edu/pages/pressrelease/2012/oil-spill-toxicology
http://www.evostc.state.ak.us/index.cfm?FA=status.injured
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ATLANTIC BLUEFIN TUNA %<

The Atlantic bluefin tuna is one of the largest fish

in the Gulf, reaching average lengths of 6.5 feet
and weighing about 550 Ibs. A single fish can sell
for tens of thousands of dollars. Considered one of
the greatest big game fish in the world, the western
Atlantic bluefin tuna population has declined by 82%
from the 1970s due primarily to overfishing.! Bluefin
tuna are also unintentionally caught by long-line
fishermen seeking swordfish and yellowfin tuna.
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Atlantic bluefin tuna breed in only two places in
the world: the Mediterranean Sea and the Gulf of
Mexico. The Deepwater Horizon rig exploded while
the April-May breeding season in the northern Gulf
was underway. In 2011, NOAA researchers estimated that as many as 20% of larval fish could have been exposed
to oil, with a potential reduction in future populations of about 4%.2 For a species already in peril, reductions in
reproductive success and lower populations can be major impediments to recovery.

Flickr:

A more recent study shows that a chemical in oil from the spill can cause irregular heartbeats in bluefin and
yellowfin tuna that can lead to heart attacks, or even death. The effects are believed to be particularly problematic
for fish embryos and larvae, as heartbeat changes could affect development of other organs. The researchers
suggest that other vertebrate species in the Gulf of Mexico could have been similarly affected.?

Scientists found that four additional species of large predatory fish—blackfin tuna, blue marlin, mahi-mahi and
sailfish—all had fewer larvae in the year of the oil spill than any of the three previous years. The oiled surface
area of the Gulf overlapped with early life habitat for each of these species, though the study did not attempt to
determine the cause of the decline.*

1. Center for Biological Diversity. 2010.
Petition To List The Atlantic Bluefin Tuna (Thunnus Thynnus) As Endangered Under The United States Endangered Species Act.

2. The Wall Street Journal. 2011. Bluefin Tuna Endure After Oil Spill.

3. Science. 2014. Crude Oil Impairs Cardiac Excitation-Contraction Coupling in Fish.
PLOS One. 2013. Spatial, Temporal, and Habitat-Related Variation in Abundance of Pelagic Fishes in the Gulf of Mexico: Potential Implications of the
Deepwater Horizon Oil Spill.

BLUE CRAB &=

The Deepwater Horizon spill occurred during the blue crab spawning season, when female crabs were migrating out
of estuaries into deeper waters of the Gulf to release their eggs. Scientists observed oiled larvae in 2010* but the
extent of the impact is not yet known. The life cycle of a crab is approximately three years. Scientists are currently
investigating whether harvest fluctuations in 2013 could have been caused by the harm to eggs and larvae from oil
and/or dispersants during the oil spill.
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http://www.nmfs.noaa.gov/pr/pdfs/species/cbd_bluefintunapetition_5242010.pdf
http://online.wsj.com/news/articles/SB10001424052970204083204577080734209935416
http://www.sciencemag.org/content/343/6172/772.abstract?sid=99ac5617-df77-4cb8-85c9-72c66ebdc585
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0076080
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0076080
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This popular crustacean is a staple food source for
a wide variety of Gulf creatures—everything from
Kemp’s ridley sea turtles to whooping cranes. The
blue crab’s critical place in the Gulf food web means
that any prolonged changes in its populations could
have wider repercussions.

In the years immediately following the spill,
commercial harvests of blue crabs—which fluctuate
annually due to a variety of factors—were not
dramatically different than pre-spill averages.

In 2013, however, anglers and fishermen in
Louisiana, Mississippi, Alabama, and Florida noted
a precipitous drop in blue crab populations in a
variety of locations.?34
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Fishermen and scientists found lesions and visible infections on blue crabs as recently as 2013. Similar lesions
and deformities were found on shrimp and lobsters in the immediate aftermath of the disaster, but unfortunately
scientists lack baseline data for comparison.®

Oiled marshes may be continuing to affect blue crab populations and distribution. Preliminary research results
indicate that lower numbers of larval crabs may be settling in marshes known to have been oiled. Many crabs rely
on chemical signals to find suitable habitat, indicating young crabs may be able to detect the oil residue in affected
marshes.®

The Times Picayune. 2010. Blue crabs provide evidence of oil tainting Gulf food web.

Alabama Local News. 2013. Blue crab stock declines are concern for Gulf Coast fishermen.

Houma Today. 2013. Locals say blue crab catches plummeting.

Louisiana Seafood News. 2013. Lack of Crabs in Pontchartrain Basin Leads to Unanswered Questions.
Tampa Bay Times. 2013. Gulf oil spill’s effects still have seafood industry nervous.

Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.

The Effects of the Deepwater Horizon Oil Spill on Blue Crab Megalopal Settlement: A Field Study.
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BOTTLENOSE DOLPHIN ‘

Some 900 bottlenose dolphins of all ages—the vast majority of them dead—have been reported stranded in the
northern Gulf between April 2010 and March 2014. In 2013, bottlenose dolphins were found dead or stranded at
more than three times average rates before the spill. In 2011, dead infant or stillborn dolphins were found at nearly
seven times the historical average and these strandings have remained higher than normal in subsequent years.!

NOAA has been investigating this ongoing wave of bottlenose dolphin strandings across the northern Gulf of Mexico
since February 2010, before the Deepwater Horizon rig exploded. This is the longest period of above-average
strandings in the past two decades and it includes the greatest number of stranded dolphins ever found in the Gulf
of Mexico.

In December 2013, NOAA published results of a study looking at the health of dolphins in a heavily-oiled section

of the Louisiana coast. This researchers found strong evidence that the ill health of the dolphins in Louisiana’s
Barataria Bay was related to oil exposure.?3
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http://www.nola.com/news/gulf-oil-spill/index.ssf/2010/08/blue_crabs_provide_evidence_oi.html
http://blog.al.com/live/2013/07/steep_decline_in_blue_crab_sto.html
http://www.houmatoday.com/article/20130423/ARTICLES/130429832?p=1&tc=pg
http://www.louisianaseafoodnews.com/2013/06/06/lack-of-crabs-in-pontchartrain-basin-leads-to-unanswered-questions/
http://www.tampabay.com/news/environment/wildlife/seafood-industry-still-holding-its-breath-as-scientists-explore-impact-of/2115038
http://gulfofmexicoconference.org/wp-content/uploads/2013/01/GulfOilSpillEcosystemAbstracts_2014.html
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Dolphins in Barataria Bay showed evidence of
adrenal problems, as has been previously reported
in mammals exposed to oil.# Barataria Bay dolphins
also were five times more likely than dolphins from
unoiled areas to have moderate-to-severe lung
disease. Nearly half the dolphins studied were

very ill; 17% of the dolphins were not expected to
survive. The study concludes that health effects

seen in Barataria Bay dolphins are significant and " %

likely will lead to reduced survival and ability to

reproduce.® " §
=
3=

Researchers are currently investigating whether i
4

toxic effects of the oil may also be linked to
the unusual number of dolphin and whale deaths
elsewhere in the northern Gulf of Mexico.®

NOAA Fisheries. 2010-2014 Cetacean Unusual Mortality Event in Northern Gulf of Mexico.
NOAA Fisheries. Scientists Report Some Gulf Dolphins Are Gravely Ill.
NOAA Fisheries. https://twitter.com/NOAAFisheries/statuses/413414076589408256.
Toxicology and Applied Pharmacology. 2004. Chronic fuel oil toxicity in American mink (Mustela vison): systemic and hematological effects of
ingestion of a low-concentration of bunker C fuel oil.
5. Environmental Science and Technology. 2014.
Health of Common Bottlenose Dolphins (Tursiops truncatus) in Barataria Bay, Louisiana, Following the Deepwater Horizon Oil Spill.
6. NOAA Fisheries. Scientists Report Some Gulf Dolphins Are Gravely Ill.

Pune

BROWN PELICAN X
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http://www.nmfs.noaa.gov/pr/health/mmume/cetacean_gulfofmexico.htm
http://www.nmfs.noaa.gov/stories/2013/12/12_18_13gulf_dolphin_study.html
https://twitter.com/NOAAFisheries/statuses/413414076589408256
http://www.sciencedirect.com/science/article/pii/S0041008X04002182
http://www.sciencedirect.com/science/article/pii/S0041008X04002182
http://pubs.acs.org/doi/abs/10.1021/es403610f
http://www.nmfs.noaa.gov/stories/2013/12/12_18_13gulf_dolphin_study.html
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The practice of hunting large birds for feathers and food in the early 20th century greatly reduced once-abundant
brown pelican populations. These losses were compounded by extensive agricultural use of DDT in the 1950s and

1960s, which caused egg-shell thinning and widespread reproductive failure.! The banning of DDT in 1972 initiated
recovery efforts, and was complemented by relocating birds from the Atlantic coast to Louisiana. Their successful
recovery led to their removal from the federal endangered species list in 2009.

From the outset, brown pelicans covered in oil became the iconic image of the spill. As of May 2011, some 826
brown pelicans were exposed to oil and collected from the oil spill area. 577 of these pelicans died. More than
40% of all pelicans collected were visibly oiled and the oiling status of another 29% wasn’t recorded.? Oil also
contaminated some island mangrove thickets used for nesting.

Nonetheless, the size of brown pelican populations, even in heavily-oiled areas, may not have been dramatically
affected.® The federal government has been studying potential impacts on the brown pelican as part of the oil spill
litigation; information on possible ongoing impacts is not yet publicly available.

Scientists do know that birds such as the brown pelican can ingest oil while cleaning their feathers, by consuming
contaminated food or by ingesting contaminated sediment. Oil exposure can lead to long-term physiological,
metabolic, developmental and/or behavioral effects, which can in turn lead to reduced survival or reproduction.
Furthermore, any effects of the oil on the health and abundance of fish species eaten by the brown pelican remains
an open question.

1. USGS. Biological and Ecotoxicological Characteristics of Terrestrial Vertebrate Species Residing in Estuaries.
2. USFWS. Deepwater Horizon Bird Impact Data from the DOI-ERDC NRDA Database 12 May 2011.
3. The Times Picayune. 2012. Brown pelicans rebounding, 2 years after Gulf oil spill.

COMMON LOON

Many common loons migrate more than a thousand miles to the Gulf coast for the winter where they molt their
wing feathers, leaving them flightless for as long as six weeks. Loons eat mostly fish and spend their lives on the
water, going on land only to nest and mate. This leaves loons particularly vulnerable to water pollution from direct
exposure to oil as well as from eating oil-contaminated fish. Long-lived top predators, loons are indicators of overall
ecosystem health.

Qil contains polycyclic aromatic hydrocarbons, or PAHs, which are known to compromise immune and hormonal
systems and cause a range of other health problems in birds.! Scientists discovered that the frequency and
concentrations of PAHs in common loons increased between 2011 and 2012, but overall concentrations remained
relatively low.? In 2013, however, researchers found that many loons had PAH levels that could be high enough to
cause harm. They also found a different oil signature, more characteristic of weathered oil, which contains heavier
PAHs that are more toxic to wildlife. This increase may indicate that oil compounds are making their way up the
food chain.?

1. USGS Patuxent Wildlife Research Center. Oil and Birds Q &As.
2. Biodiversity Research Institute. Listen, for the Loons.
3. National Wildlife Federation. The Secret Lives of Loons.
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http://www.pwrc.usgs.gov/BIOECO/bpelican.htm
http://www.fws.gov/home/dhoilspill/pdfs/Bird Data Species Spreadsheet 05122011.pdf
http://www.nola.com/news/gulf-oil-spill/index.ssf/2012/04/brown_pelicans_rebounding_2_ye.html
http://www.pwrc.usgs.gov/oilinla/pdfs/Oil and Birds Q&As.pdf
http://www.briloon.org/uploads/documents/LoonCenter/for web Earthwatch%20Brochure 041813.pdf
http://www.nwf.org/News-and-Magazines/National-Wildlife/Birds/Archives/2014/Loons.aspx
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CORAL ;&

Deep sea coral colonies provide a foundation for

a diverse assortment of marine life,* including
many invertebrates and fish.? After the Deepwater
Horizon spill, a survey of coral colonies 12 or more
miles away from the wellhead showed no apparent
impacts, whereas a coral colony seven miles away
was heavily impacted. Marine life associated with
the deep sea corals also showed visible signs of
impact from the oil.?

In a laboratory study, coral larvae that had been
exposed to oil, a chemical dispersant, and an oil/
dispersant mixture all had lower survival rates than
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the control larvae in clean seawater.*

Studying the deep ocean environment is challenging, and relatively little is known about the ecology of organisms
utilizing these habitats. It is known that a variety of deep sea corals live on the Gulf floor, including black corals,
some of which have been growing continuously for at least 2,000 years.®

The full extent of the damage from oil and from the dispersant Corexit to deep sea corals and the marine
communities they harbor is still uncertain. Because corals grow slowly, recovery of dead and damaged corals to
pre-spill conditions could take centuries.

1. Deep Sea Research, Part II. 2010. Megafauna community composition associated with Lophelia pertusa colonies in the Gulf of Mexico.
2. Deep Sea Research, Part I. 2012. Cultured fungal associates from the deep-sea coral Lophelia pertusa.
3. Proceeding of the National Academy of Sciences. 2012.
Impacts of the Deepwater Horizon oil spill on a deep-water coral community in the Gulf of Mexico.
. PLOS One. 2013. Toxicity of Deepwater Horizon Source Oil and the Chemical Dispersant, Corexit® 9500, to Coral Larvae.
5. USGS. 2,000 Year-old Deep Sea Black Corals Call Gulf of Mexico Home.

EASTERN OYSTER

Oysters are not just a treat for seafood lovers; these humble bivalves play an essential role in the ecology of the
Gulf. An adult oyster can filter as much as 50 gallons of water per day, and oyster reefs provide important foraging
and refuge habitat for many economically important species of fish and shellfish, including redfish, shrimp and blue
crabs.

Oysters live in estuaries—coastal water bodies formed where fresh water from rivers mixes with saltier Gulf waters.
Oyster reefs have been declining for many years across the Gulf’s estuaries for a multitude of reasons, including
overharvesting, dredging, and changes in river management. Despite this decades-long decline, the Gulf Coast still
produces about two-thirds of the nation’s oyster harvest.!

According to a recently published federal report, oyster eggs, sperm and larvae were exposed to oil and dispersants
during the 2010 oil spill. Oil compounds known as polycyclic aromatic hydrocarbons (PAHs) can be lethal to oyster
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http://www.sciencedirect.com/science/article/pii/S0967064510001773
http://www.sciencedirect.com/science/article/pii/S0967063712001082
http://www.pnas.org/content/early/2012/03/23/1118029109.full.pdf
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0045574
http://www.usgs.gov/newsroom/article_pf.asp?ID=2745
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gametes, embryos, larvae, juveniles and adults. They
can also have sub-lethal effects, such as reduced
reproductive success.? Because they are sedentary
organisms, oysters are unable to move away from
oiled areas and are particularly susceptible to the
negative effects of oil contamination.?

Intertidal adult oysters were also exposed to oil
droplets and oil on sediments suspended in the

water. In the fall of 2010, even after the Macondo

well was capped, oyster larvae were rare or absent

in many of the water samples collected across the
northern Gulf of Mexico. Oyster spat recruitment

was also extremely low or zero in 2010 over large

areas of subtidal oyster habitat along the northern

Gulf coast. There was also low spat recruitment
through the spring and fall of 2011 and the fall of 2012.4
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In portions of Louisiana, oysters have experienced particularly high mortality and low spat recruitment. This
mortality may have been related to oil and extensive exposure to warm, fresh water. The reduction in spat
recruitment in the years after the spill may be related to lasting effects of the oil, the absence of adult oysters, low
salinity due to the 2011 river flood, or other factors that are not yet completely understood.®

1. Audubon Nature Institute. Gulf United for Lasting Fisheries (GULF).

2. U.S. Department of the Interior. 2013. The Deepwater Horizon Oil Spill Natural Resource Injury Assessment.
3. Journal of Biomolecular Techniques. 2013.
Genomics Research Group: Elucidating the Effects of the Deepwater Horizon Oil Spill on the Atlantic Oyster Using Global Transcriptome Analysis.
4. U.S. Department of the Interior. 2013. The Deepwater Horizon QOil Spill Natural Resource Injury Assessment.
5. Estuarine, Coastal and Shelf Science. 2013. Differences in extreme low salinity timing and duration differentially affect eastern oyster (Crassostrea

virginica) size class growth and mortality in Breton Sound, LA.

FORAMINIFERA &

There are nearly 1000 known species of foraminifera in the Gulf of Mexico.! These small marine creatures form
part of the base of the marine food web, serving as a food source for marine snails, sand dollars and fish. Previous
research has shown that these sediment-dwelling microorganisms are sensitive to oil damage.?

Rapid accumulation of oiled sediment on parts of the Gulf floor between late 2010 and early 2011 contributed to a
dramatic die-off of foraminifera.® Researchers found a significant difference in community structure and abundance
during and after the Deepwater Horizon event at sites located from 100-1200 meters deep in the Desoto Canyon,
nearly 100 kilometers south-southwest of Pensacola, Florida.* Deep sea foraminifera had not recovered in diversity
a year and a half after the spill.>

1. Journal of Foraminiferal Research. 2010. Modern Benthic Foraminifera Of The Gulf Of Mexico: A Census Report.
2. UC Berkeley. Tiny foraminifera shells can help assess recovery after oil spill.
3. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.

Correlational changes in benthic foraminifera abundance and sedimentary redox conditions after the Deepwater Horizon Blowout event.
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http://www.auduboninstitute.org/conservation/sustainability/gulf-united-lasting-fisheries
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/Draft_ERP-PEIS_Part_2_Chapter_4_through_Chapter_9.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3635446/
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/Draft_ERP-PEIS_Part_2_Chapter_4_through_Chapter_9.pdf
http://www.sciencedirect.com/science/article/pii/S0272771413004290
http://www.sciencedirect.com/science/article/pii/S0272771413004290
http://jfr.geoscienceworld.org/content/40/3/247.abstract
http://newscenter.berkeley.edu/2010/09/15/foraminifera_monitor_oil_spills/
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=f195baa9-fd19-4c06-8b42-c51c0cdae393&cKey=edb4bfb2-ce3d-42b3-aefe-a8c89a9b346f&mKey=69f99107-da14-499c-9dfe-b14043f5f658
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4. Florida Institute of Oceanography Block Grant.
Assessing The Impact Of The Deepwater Horizon Oil Spill On Sediments And Benthic Communities On The West Florida Shelf And Slope.
5. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.
Characterizing the Deep Sea Benthic Foraminifera Impact and Response to the Deepwater Horizon Event in the Northeastern Gulf of Mexico.

GULF KILLIFISH w=ge

Killifish, also known as bull minnows or cockahoe, are prized bait fish and play an important role in the Gulf food
web. These larger minnows are preyed upon by many sport fish, such as flounder, speckled trout and red snapper.
The species is native to estuarine wetlands from Texas to Florida.

This species has been extensively studied in the aftermath of the disaster because of its abundance and its
sensitivity to pollution. Oil exposure can alter the killifish’s cellular function in ways that are predictive of
developmental abnormalities, decreased hatching success and decreased embryo and larval survival.l?

In 2011, Louisiana State University researchers compared the gill tissue of Kkillifish in an oiled marsh to those in
an oil-free marsh. Killifish residing in oiled marshes showed evidence of effects even at low levels of oil exposure?
which could be significant enough to have an impact at a population level.*

Additional research has found that four common species of marsh fish, including the Gulf killifish, seem to be
avoiding oiled areas. These behaviors, even at small scales, could be significant within marsh communities, leading
to changes in food web dynamics.®

Science Daily. 2011. Researchers find impact of oil spill in marsh fish species.

Multitissue Molecular, Genomic, and Developmental Effects of the Deepwater Horizon Oil Spill on Resident Gulf Killifish (Fundulus grandis).
Proceedings of the National Academy of Sciences. Genomic and physiological footprint of the Deepwater Horizon oil spill on resident marsh fishes.
Environmental Science and Technology. 2013.

Multitissue Molecular, Genomic, and Developmental Effects of the Deepwater Horizon Qil Spill on Resident Gulf Killifish (Fundulus grandis).

5. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference. Behavioral Response of Marsh Nekton to Macondo Oil.
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RED SNAPPER <<

Red snapper are one of the Gulf’s signature
sportfish, popular among recreational and
commercial fishermen and prized at markets and
restaurants. Due to this popularity, red snapper

in the Gulf of Mexico have been overfished since
the early 1980s.* Efforts are in place to rebuild the
populations throughout the Gulf of Mexico.

Red snapper spend most of their lives offshore, and
congregate around hard structures such as natural
and artificial reefs. They breed offshore, and the

fertilized eggs float on the ocean surface and hatch

>
[
©
(.
=
a
(o]
o
o
=
o

E FOUR YEARS INTO THE GULF OIL DISASTER: STILL WAITING FOR RESTORATION


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCgQFjAA&url=http%3A%2F%2Ffio.usf.edu%2Fresearch%2Ffio-block-award-gri-year-1-funds%3Fdownload%3D33%3Aassessing-the-impact-of-the-oil-spill-on-sediments-and-benthic-communi
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=1a22cc45-1b52-4c06-a4ba-08939ac35741&cKey=c9b3c586-75ea-4789-b826-a79398de7eec&mKey=69f99107-da14-499c-9dfe-b14043f5f658
http://www.sciencedaily.com/releases/2011/09/110926173125.htm
http://pubs.acs.org/doi/pdf/10.1021/es400458p
http://www.pnas.org/content/early/2011/09/21/1109545108.abstract
http://pubs.acs.org/doi/pdf/10.1021/es400458p
http://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=62b2d8c1-f02c-49b0-871e-c4eec37cadf3&cKey=0369f19a-c91a-469e-b1db-03da16421f7c&mKey=%7b69F99107-DA14-499C-9DFE-B14043F5F658%7d

NATIONAL WILDLIFE FEDERATION

within a day. Oil was on the water surface during red snapper spawning season, and much of the red snapper’s
range in the northern Gulf overlaps the area of surface oil distribution from the blowout.

In the aftermath of the spill, a number of fish, including red snapper, caught in Gulf waters between eastern
Louisiana and western Florida had unusual lesions or rotting fins. University of South Florida researchers examined
red snapper and other fish and determined that their livers contained oil compounds that had a strong “pattern
coherence” to oil from the Deepwater Horizon spill.2 Scientists stopped finding fish with lesions in 2011, suggesting
the lesions were related to a specific time-limited event.3?

Additional studies point to potential impacts of the spill on red snapper. An analysis of snapper populations in the
Gulf that was done between 2011 and 2013 showed an unusual lack of younger snapper.* Further research found

a significant decline in snapper and other reef fish after the spill. Small plankton-eating fish, such as damselfishes
and cardinalfishes, declined most dramatically but red snapper and other larger reef fish also declined.® Preliminary
results also point to a decline in red snapper growth rates after 2010.6

Florida Fish and Wildlife Conservation Commission. History of Gulf of Mexico Red Snapper Regulations.

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

Tampa Bay Times. 2014. USF study: Diseased fish show dissolved oil from BP spill as far south as Sanibel.

Presentation at the 2014 Oil Spill & Ecosystem Restoration Conference.

Did the Growth Rates of Gulf of Mexico Red Snapper, Lutjanus campechanus, Change Following the 2010 Deepwater Horizon Blowout?
FIO Block Grants Report. University of West Florida: Acute Effects of Oil on Northern Gulf of Mexico Reefs and Reef Communities.

6. Presentation at the 2014 Oil Spill & Ecosystem Restoration Conference.

Did the Growth Rates of Gulf of Mexico Red Snapper, Lutjanus campechanus, Change Following the 2010 Deepwater Horizon Blowout?
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SEASIDE SPARROW 4

Seaside sparrows live only in coastal marshes,
where they are common year-round residents. QOil
from the Deepwater Horizon spill remains in some
marshes, putting seaside sparrows at continued risk
from direct oiling, contaminated or reduced food
supplies, and continued habitat loss.! In 2012 and
2013, seaside sparrows in Louisiana salt marshes
were found to have reductions in both overall
abundance and likelihood to fledge from the nest.?3

Because these birds are not aquatic, exposure to

oil would likely come from incidental contact on the
shore or from eating oil or bugs and other creatures
that have oil in their systems.* Other studies

have shown a significant decrease in the insect
population in oiled marshes, which could be reducing prey availability for seaside sparrows.®
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1. National Audubon Society. Seaside Sparrow.
2. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.
Consequences of the Deepwater Horizon oil spill on breeding Seaside Sparrows.
3. 3 LSU Research News. 2013. LSU Researchers Study the Impact of Oil Spill on Seaside Sparrows.
KNOE 8. 2011. 3-year study to evaluate oil spill effects begins.
5. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.
Determining the sources and availability of food for the Seaside Sparrow in oiled and reference Louisiana Salt Marshes.
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SEA TURTLE <@

The five species of sea turtles that occur in the Gulf are all listed as endangered under the Endangered Species Act.
Populations have been far below historical levels for decades due to degradation of habitats, incidental fisheries
capture, egg poaching, entanglement in marine debris, and vessel strikes.!

In 1987, fisheries regulations began requiring many shrimpers to use devices that allow turtles to escape shrimp
nets. The use of these devices has benefitted sea turtles in the Gulf of Mexico.?

A recent federal report reveals that large-scale aerial surveys conducted during 2010 indicated that tens of
thousands of sea turtles were exposed to oil within the surface oiling. It was already known that more than 1,000
sea turtles were stranded in the northern Gulf between April 26, 2010, and December 2011, but not all these turtles
were visibly oiled.?

Sea turtle strandings remain far above normal. In 2011, 2012 and 2013, approximately 500 turtle carcasses per
year were found in Alabama, Louisiana, Mississippi and the upper Texas coast. It is difficult to state precisely how
far above normal these figures are, as a number of the carcasses were found in relatively remote areas, where they
likely would have gone unreported before the spill. However, NOAA estimates the number of turtle carcasses found
in the same four-state region would historically have been fewer than one hundred annually.> Sea turtles live for
decades and the full extent of impacts to sea turtles may not be apparent for some time.®

The oil disaster has the potential to stall decades of progress in recovering sea turtle populations. Nearly three-
quarters of the stranded turtles found in 2013 were Kemp's ridleys, a species that was once on the brink of
extinction. The Kemp’s ridley nests only in the Gulf of Mexico and its favored foraging habitats overlap closely with
the surface area oiled. The number of Kemp's ridley nests on the Texas coast was lower than projected in 2010 and
2013, but at expected levels in 2011 and 2012.7

NOAA Fisheries. Status of Sea Turtles.

US Department of State. Turtle Excluder Devices (TEDs) and Sea Turtles.

U.S. Department of the Interior. 2013. The Deepwater Horizon Oil Spill Natural Resource Injury Assessment.
NMFS. Sea Turtle Strandings in the Gulf of Mexico.

Personal communication with NOAA staffers Barbara Schroeder and Connie Barclay, 9/27/2013.

U.S. Department of the Interior. 2013. The Deepwater Horizon Oil Spill Natural Resource Injury Assessment.
National Park Service. The Kemp’s Ridley Sea Turtle.
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SPERM WHALE o

Roughly 700 sperm whales live year-round in the Gulf’s
deep waters off the continental shelf.! Even decades
after commercial whaling was outlawed, this unique
population—smaller than sperm whales outside

the Gulf and with different vocalizations—remains
endangered.

NOAA has estimated that thousands of marine
mammals were exposed to oil during the Gulf
oil disaster.2 The agency is currently conducting
a broad investigation of ongoing whale and
dolphin deaths in the northern Gulf of Mexico.
This investigation includes five sperm whales.?
The preferred range of northern Gulf sperm
whales largely overlaps the area of surface oil
contamination.

A researcher at the University of Southern Maine

has found higher levels of DNA-damaging metals
such as chromium and nickel in sperm whales in the
Gulf of Mexico compared to sperm whales elsewhere
in the world. These metals are present in oil from
the spill. Whales closest to the well’s blowout showed
the highest levels.*
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Scientists have evidence that during the summer of 2010, while oil was still gushing from the wellhead, sperm
whales moved south, away from the well.> Sperm whales are still spending less time in a roughly 1,500 square-mile
area where they typically feed that is thought to have been affected by 0il.® The significance of this is unclear, but
one concern is that these whales are being forced out of their normal habitat into less suitable areas.

Scientists may never understand the full extent of whale mortalities following the spill, as less than 4% of sperm
whale carcasses are typically recovered.”

1. NOAA Fisheries. Sperm Whale: Northern Gulf of Mexico Stock: December 2012.
2. U.S. Department of the Interior. 2013. The Deepwater Horizon Oil Spill Natural Resource Injury Assessment.
3. NOAA Fisheries. 2010-2014 Cetacean Unusual Mortality Event in Northern Gulf of Mexico.
4. Presentation at the 2014 Oil Spill & Ecosystem Restoration Conference.
Is Exposure to Genotoxic Metals Part of the Toxic Legacy of the Deepwater Horizon QOil Crisis?
5. Journal of the Acoustical Society of America.
Assessing the Deepwater Horizon oil spill impact on marine mammal population through acoustics: Endangered sperm whales.
6. Presentation at the 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference.
Passive acoustic monitoring of sperm whales (Physeter macrocephalus) in the Gulf of Mexico: From detection to density estimation.
7. Conservation Letters. Underestimating the damage: interpreting cetacean carcass recoveries in the context of the Deepwater Horizon/BP incident.
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WHITE PELICAN ‘&

American white pelicans nest in colonies of several hundred pairs on islands in remote lakes of inland North
America, and they winter on the Pacific and Gulf of Mexico coasts. Most white pelicans were in their northern
breeding grounds at the time of the spill.

Two years after the spill, researchers found evidence of oil and dispersant in the eggs of white pelicans nesting in
Minnesota. The lake where scientists made this discovery is home to the largest colony of American white pelicans
in North America. Petroleum compounds were present in 90 percent of the first batch of eggs tested. Nearly 80
percent of the eggs contained the chemical dispersant used in the Gulf oil disaster.! White pelicans could have been
contaminated while wintering in the Gulf, either through direct contact with remaining oil and dispersant or by
eating contaminated fish.

Scientists with the Minnesota Department of Natural Resources are continuing to investigate the impacts of these
compounds which have been known to cause cancer, birth defects and to disrupt embryo development in other
species.?

1. Minnesota Public Radio. 2012. BP oil spill residue found on pelicans in Minn.
2. Tom Cheverny. 2014. Researchers monitor effects of BP Gulf Oil Spill on Minnesota’s white pelicans, loons.
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RESTORING THE GULF OF MEXICO

This report provides a snapshot of the status of fourteen Gulf species in the wake of the Deepwater
Horizon disaster. There remains a significant need for additional research into all of these species—
and others not covered in this report. It will be years, perhaps decades, before we truly understand
the impacts to all Gulf wildlife. It is imperative to take action now to further restoration and
recovery of the Gulf ecosystem.

Recommendations to advance restoration of the
Gulf of Mexico:

1. Federal, state and local officials must commit funds from Clean Water Act fines in the 2010 Gulf oil disaster to
ecological restoration, thereby making the Gulf healthier and more resilient for people and wildlife.

2. The Department of Justice must hold parties responsible for the Deepwater Horizon spill fully accountable for
gross negligence and willful misconduct in violation of federal environmental laws, including the Clean Water
Act.

3. Final settlement of claims must include a “reopener clause” to hold responsible parties accountable for future
damages that may occur but are not yet known, as the Qil Pollution Act requires full compensation for all natural
resource damages.

4. Congress and the Administration must reform oil and gas leasing practices and permitting requirements to
better safeguard people, communities, wildlife and the environment.

Gulf Oil Disaster Restoration Funding Sources

BP and other responsible parties violated several federal environmental laws and will face significant damages,
fines, and penalties as a result. The following breakdown of funding sources highlights the ways money from
federal fines and penalties can be used to reverse the downward trend in fish and wildlife populations, habitat,
and ecosystem services in the Gulf of Mexico and along the Gulf coast. While each of these sources has a unique
purpose and is governed by distinct requirements, restoring the natural resources of the Gulf to support strong
coastal communities and local economies should remain the top priority.
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1. Natural Resource Damage Assessment
Amount: To Be Determined

Under the terms of the Oil Pollution Act, companies responsible for an oil spill must pay the full cost of the
clean up. In addition, they must reimburse the cost to assess damage to natural resources. The Natural
Resource Damage Assessment (NRDA) catalogues and quantifies the extent of environmental harm from the
spill. The data collected is then used to determine all costs to restore, replace, rehabilitate or acquire the
equivalent of the ecological resources harmed. Responsible parties must compensate the public both for these
costs and for the loss of use of those resources. The amount of funds owed under NRDA will be determined
after the damage assessment is completed and a restoration plan is finalized. Responsible parties could pay the
amount defined in the restoration plan, or they could challenge it, initiating further legal action.

2. Early Natural Resource Damage Assessment Restoration
Amount: $1 billion

In April 2011, BP announced a $1-billion down payment on its future NRDA penalties in order to begin
restoration of the Gulf of Mexico. The NRDA trustees released a Draft Programmatic Environmental Impact
Statement (PEIS) in December 2013 to catalogue the likely impacts of the “early restoration” program. To date,
35 of the 44 proposed projects contained in the PEIS are aimed at enhancing recreational access to the Gulf

of Mexico. Only nine of the projects are intended to restore the health of the Gulf of Mexico. While projects

to compensate for the loss of human use of natural resources are an eligible use of these dollars, projects to
restore and enhance water quality and wildlife habitats in the Gulf of Mexico would provide dual public benefit
by enhancing recreational opportunities and the environment. At this point, projects put forward by the Gulf
states for “early restoration” funding account for approximately $698 million of the $1 billion pledged by BP.

3. RESTORE Act

Amount: Depending on the outcome of the civil trial, BP could pay as much as
$14.08 billion into the Gulf Coast Restoration Trust Fund.

Transocean has already agreed to a settlement of $1 billion in civil fines, of which $800 million will go to the
RESTORE Act trust fund.

The Clean Water Act includes civil fines—in addition to criminal penalties—that are linked to the amount of oil
spilled and the degree of negligence involved. The RESTORE Act, passed in 2012, directs 80% of Clean Water
Act civil fines from the Deepwater Horizon oil spill to a Gulf Coast Restoration Trust Fund. From there, the
RESTORE Act dollars will be split into five allocations:

e 35% will be shared equally among the five Gulf States;

e 30% will be dedicated to development and implementation of a Gulf-wide Comprehensive Ecosystem
Restoration Plan;

e 30% will be used for state-specific restoration plans;

E FOUR YEARS INTO THE GULF OIL DISASTER: STILL WAITING FOR RESTORATION



e 2.5% will provide grants for research; and
e 2.5% will be used for long-term fisheries monitoring and ecosystem science.

The Initial Comprehensive Ecosystem Restoration Plan was developed in 2013 by a federal-state council tasked
with increasing the long-term ecological health of the Gulf. While Natural Resource Damage Assessment funds
can only address damage directly connected to the oil spill, the RESTORE Council can address long-standing,
large-scale, comprehensive ecological restoration.

4. Criminal Settlements

a. National Fish and Wildlife Foundation
Amount: $2.544 billion

The Justice Department negotiated unprecedented settlements in criminal cases against BP and Transocean for
their respective roles in the Deepwater Horizon disaster. These two agreements direct a total of $2.544 billion
to the National Fish and Wildlife Foundation—a federally chartered non-profit—to fund projects benefiting the
types of Gulf natural resources impacted by the spill.

Over the next several years, the Gulf Environmental Benefit fund will invest a total of $1.272 billion for barrier
island and river diversion projects in Louisiana, $356 million per state for ecosystem restoration in Alabama,
Florida, and Mississippi, and $203 million for restoration efforts in Texas.

b. North American Wetlands Conservation Fund
Amount: $100 million

For criminal violations of the Migratory Bird Treaty Act, BP agreed to pay $100 million for wetlands restoration
and conservation in Gulf states or to otherwise benefit migratory birds impacted by the Deepwater Horizon. As
such, this funding could be used to benefit wetland-dependent species like blue crab and killifish or migratory

birds like the white pelican. The first proposals for this NAWCA funding were submitted in February 2014.

These funding sources offer great potential to leverage investment in a healthy and resilient Gulf
ecosystem. With that promise there is significant responsibility. Without strong accountability and
transparency, these funds could actually cause harm to the very natural resources they were intended to
benefit. The public can and should insist that oil spill funding streams are best spent on projects to restore
and protect Gulf wildlife. In that way, the investment will pay dividends now and for generations to come.
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