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Dr. Wes Tunnell was paid as a consultant to devel op this expert opinion during the university
holiday season break in December 2010. HRI did not receive any funding for their review and
endorsement of this report.

Larry D. McKinney, Executive Director
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An expert opinion of when the Gulf of Mexico will return to pre-spill harvest
status following the BP Deepwater Horizon MC 252 oil spill

Background and Purpose of Report
The BP Deepwater Horizon MC 252 Spill of National Significance (DWH oil spill) became the
largest accidental marine oil spill in history after releasing over 200 million gallons of oil into the
Gulf of Mexico from 20 April to 15 July 2010, a period of 87 days. Because of the high
environmental and economic value of the Gulf of Mexico, extensive media coverage, public

outcry, and scientific concern focused attention on the Gulf for months during mid 2010.

An unprecedented response of 1000s of workers and 100s of boats and ships continued cleanup
and assessment into the fall after capping the well in July. To understand the true magnitude of
the response to the spill, the National Oceanic and Atmospheric Administration (NOAA)
produces a monthly activity report entitled the “NRDA (Natural Resources Damage A ssessment)
by the Numbers’ report, and on 1 December 2010 the report listed: 29,599 environmental
samples collected for analysis; 37,183 NRDA laboratory analyses conducted; aimost 30,000 total
samples include those collected by 83 offshore research cruises, including 17,026 water samples,
3,806 sediment samples, 5,007 tissue samples, and 1,917 tarball samples; 34,768 images, and

over 4,000 linear miles of shoreline surveyed.*

! National Oceanic and Atmospheric Administration [Internet]: Gulf Spill Restoration. [cited 2010 December 23].
Available from: http://www.qulfspillrestoration.noaa.gov/



http://www.gulfspillrestoration.noaa.gov/

Regarding the overall economics of Gulf of Mexico commercia fisheries, fishermen harvested
1.27 billion pounds of shellfish and finfish that earned $659 million in total landings revenuein
2008 (NMFS 2010a). The economic multipliers of commercia fishing range from 2X to 3X
dockside value, conservatively, to 8X-10X demonstrating the significant impact al along the
value chain.? It is not just fishermen that are impacted but also the processor, distributor, retail

establishments, and restaurants.

In response to economic losses caused by the spill, the Gulf Coast Claims Facility (GCCF)
opened in June 2010 “as part of an agreement between the Obama Administration and BP to
assist claimantsin filing claims for costs and damages incurred as aresult of the oil spill
stemming from the Deepwater Horizon Incident”.® As of 13 December the GCCF had processed

over 463,000 claims and paid out about $2.5 billion to over 166,000 individuals and businesses.*

One significant, but difficult to assess, economic sector which the Gulf Coast Claims Facility
will have to deal with soon isthe fishing industry of the Gulf of Mexico. NOAA Fisheries
Service worked in concert with the Food and Drug Administration (FDA), the Environmental
Protection Agency (EPA), and Gulf states to determine fishery closures in the northern Gulf of

Mexico as aresult of the DWH oil spill. This action was “a precautionary measure to ensure

% Center for Natural Resource Economics & Policy [Internet]: Economic | mpacts of Fisheries and Coastal Habitats.
[cited 2010 December 23]. Available from: http://www.cnrep.lsu.edu/pdfs/L SG%200i1%20Spill %620FA Qs.pdf

* Gulf Coast Claims Facility [Internet]: Deepwater Horizon. [cited 2010 December 23]. Available from:
http://www.gulfcoastclaimsfacility.com/pressl.php

* Gulf Coast Claims Facility [Internet]: Deepwater Horizon. [cited 2010 December 23]. Available from:
http://www.gulfcoastclaimsfacility.com/pressB.php



http://www.cnrep.lsu.edu/pdfs/LSG%20Oil%20Spill%20FAQs.pdf
http://www.gulfcoastclaimsfacility.com/press1.php
http://www.gulfcoastclaimsfacility.com/pressB.php

public safety and (to) assure consumer confidence in Gulf seafood” (NMFS 2010b). Closures
started on 2 May 2010 in the area around the well blowout and continued to expand through the
middle of July, peaking at 84,101 square miles or 34.8% of the Gulf of Mexico U.S. Exclusive
Economic Zone (EEZ).> Closures then decreased throughout the fall until 15 November when
only the area around the MC252 well was closed, an area of 1,041 square miles or 0.4% of the
U.S. Gulf EEZ. On 24 November an additional 4,213 square miles were added to the closure for
royal red shrimp fishing only, as aresult of the discovery of tar ballsin someroyal red shrimp

trawls (NMFS 2010c).

The purpose of thisreport isto provide an expert opinion to the Gulf Coast Claims Facility
regarding the duration of any negative biological effects of the DWH ail spill on those species
commercially harvested in the Gulf of Mexico (primarily shrimp, crabs, oysters, and finfish).
Because of great variability of the environment and natural populations, present-day, aswell as
historical, information and data, will be utilized, along with the scientific literature to give the

best informed estimate of when fishery populations will be back to pre-spill conditions.

Before looking specifically at the species of concern and their recovery, it isimportant to
understand the Gulf of Mexico ecosystem, as well as lessons learned from previous oil spills,

particularly those in the Gulf of Mexico.

> National Oceanic and Atmospheric Administration [Internet]: National Marine Fisheries Service; fishery closures.
[cited 2010 December 23]. Available from: http://sero.nmfs.noaa.gov/ClosureSi zeandPercentCoverage.htm



http://sero.nmfs.noaa.gov/ClosureSizeandPercentCoverage.htm

The Gulf of M exico Ecosystem
The Gulf of Mexico isthe ninth largest body of water in the world, and it is economically and
ecologically one of the most productive and important (Tunnell 2009). Geographically, the Gulf
islocated in the southeastern part of North America, and it is surrounded by three countries — the
United States to the north, Mexico to the south, and the island of Cubain the east. The Gulf isa
Mediterranean-like basin connected to the Caribbean Sea viathe Y ucatan Strait and with the
Atlantic Ocean by the Straits of Florida. The Gulf occupies a surface area of approximately
579,000 square miles, and it has a maximum depth of 12,632 feet (Darnell and Defenbaugh
1990). Although the straight-line length of the shoreline around the Gulf is about 4000 miles,
when the intricacies of all the shorelines of all the estuaries, lagoons, and waterways are

included, it totals over 47,000 miles (NOS/NOAA 2008).

The Gulf of Mexico is alternatively known as the American Mediterranean, America s Sea, the
Energy Coast or Third Coast, and, unfortunately, the Forgotten Coast. The Gulf is a sea of
contrasts, where a healthy environment and a healthy economy both coexist and contend with
each other (McKinney, 2009). Perhaps a positive outcome of the DWH oil spill isthe increased
awareness that focused attention on the Gulf and its strong economic and environmental value to

the nation.

Economicaly, thefive U.S. states that border the Gulf of Mexico have a gross domestic product
of over $2.2 trillion, and the robust economy of the Gulf region provides jobs for more than 20
million people. Much of this economic activity is linked to Gulf of Mexico natural resources,

such as tourism and recreation, commercia and recreational fishing, and petroleum production



and exploration (NOS/NOAA 2008). In arecent year (2006) 83% of the total US shrimp
landings, 56% of the oyster landings, and 14% of the commercial fishery landings came from the
Gulf of Mexico. The average number of pounds of commercia fishery landings coming from the

Gulf totals 1.3 billion per year (in 2006) yielding a value of $662 million (NOS/NOAA 2008).

The oil and gasindustry in the northern Gulf of Mexico is one of the most developed in the
world, and it produces over 52 % of the crude oil production in the US, 54% of the natural gas
production, and 47% of the crude oil refinery capacity (NOS/NOAA 2008). Over 107,000

petroleum related workers are employed in the Gulf with over $12.7 billion annual wages earned.

Biologically, the shallow waters of the northern Gulf are categorized as warm temperate and
reside within the Carolinian Biogeographic Province (Briggs 1974). These are some of the most
highly productive coastal watersin the world and include ecologically important habitats, such as
barrier islands, tidal flats, coastal wetlands and marshes, oyster reefs, seagrass meadows, and
open bay bottoms (NOS/NOAA 2008). These important habitats provide many ecological
functions, such as feeding grounds, nursery grounds, nutrient sources, and structure to hide from
predators. The fact that 95% of all commercially and recreationally important species depend on
these estuarine and coastal habitats at some stage in their life cycleis strong evidence of their
ecosystem value. The north-central Gulf of Mexico is sometimes referred to as the nation’s
“Fertile Crescent” due to the high productivity, plentiful nutrients, and abundance of critical

nursery habitats (Moore et al. 1970, Darnell et al. 1983).



A high diversity of marinelife, including over 15,400 species, exists in the Gulf of Mexico,
making it one of the most biodiverse oceanic water bodies on Earth (Felder and Camp 2009). In
addition to the 1000’ s of invertebrates, including over 2400 seashells and over 2500 crustaceans,
there are over 1500 species of fishes, 5 seaturtles, nearly 400 species of birds, and 30 species of
marine mammals. The Kemp's Ridley seaturtleis the most endangered in the world, but its
numbers are now increasing after decades of decline and focused conservation attention. In
addition to the only wild population of Whooping Cranes in the world along the Texas coast,
vast numbers of colonial waterbirds nest on rookery islands along Gulf shores, and hundreds of
thousands of migrating shorebirds, song birds, raptors, and waterfoul (ducks and geese) use Gulf
flyways (Tunnell 2009). The most common coastal marine mammal, the bottle-nosed dol phin,

has a population near 78,000 individuals in the northern Gulf of Mexico (Wursig et a. 2000).

Most Americans or visitors to the northern Gulf of Mexico have a misconception of this grand
aguatic ecosystem. Their visitsto Corpus Christi, Galveston, Biloxi, or Mobile often revea

brown, turbid waters in the Gulf with oil and gas platforms on the horizon and oil refineries on
the mainland. However, just a short distance offshore and all the way to Mexico and Cuba, are

clear and blue oceanic waters with arich diversity of marine life and habitats.

Although Gulf waters are known to be highly productive and biodiverse, that does not mean they
are without impacts and threats. Increasing population pressure and utilization of Gulf resources
have caused considerable effects with asignificant list of threat issues. loss of critical habitat,
degradation of water quality, overfishing and poor fishing techniques, oil spills, nutrient

enrichment with dead or low oxygen zones, invasive species, beach/shellfish closures, coastal



development, and harmful algal blooms (Kumpf et al. 1999). Following the suggestion of the
U.S. Commission on Ocean Policy (2004), the Gulf of Mexico region formed the Gulf of Mexico
Alliance (GOMA) to start addressing the above environmenta issues. GOMA is apartnership
between the five U.S. Gulf states and two federal agencies (EPA and NOAA), and they have
now produced two Action Plans to start addressing key environmental issues (GOMA 2006,
2009). Other organizations that focus primarily or exclusively on the Gulf include: Gulf States
Fisheries Commission, Gulf of Mexico Fisheries Management Council, EPA Gulf of Mexico
Program, NOAA Gulf Coast Service Center, Harte Research Institute for Gulf of Mexico

Studies, Northern Gulf Institute, Gulf of Mexico Foundation, and the Gulf Restoration Network.

Resiliency of the Gulf of Mexico is akey issue being addressed by GOMA and Gulf scientists.
Resilient coastal communities, like resilient natural populations, are those that are healthy and
diverse, and able to rebound after natural or anthropogenic catastrophes. Hurricanes Katrina and
Rita during 2005 severdly tested both natural and human populations, and they encouraged future
focus on rebuilding and restoring both. The DWH oil spill has now affected and tested some of

those same natural and human populations.

In aprevious large Gulf of Mexico ail spill, the Gulf of Mexico displayed resiliency, and it
seemed to rebound or recover much faster than most people predicted. The Ixtoc | oil spill of
1979-80 was the world’ s largest accidental marine oil spill until the DWH spill, and it rel eased
140 million gallons of oil into the Gulf over amost 10 months of time. Although small remnants
of Ixtoc tar mats can still be found today at a few remote Mexican localities, the majority of Gulf

species and habitats seem to have recovered. Unfortunately, there were no long-term



comprehensive studies done to confirm recovery, so we cannot be certain. In addition, itis
unclear today whether the Gulf of Mexico isasresilient as it was 30 years ago, due to the many

and continuing environmental impacts.

Before moving to the next section on lessons learned from previous oils spills, it isimportant to
discuss and understand the role of natural seepages of hydrocarbons into the Gulf of Mexico.
These natural seepages are well know and widespread throughout alarge area of the Gulf, and
they have been occurring for millennia. The seepages are very important for two reasons: 1) the
Gulf is accustomed to assimilating these slow, chronic releases of oil and Gulf waters are

inocul ated with natural petroleum-eating microbesin almost all habitats, and 2) it means that
natural seepage oil iswidespread, so scientists must be careful to note the origin of oil affecting

species or habitats.

Archaeological evidence reveals Karankawa Indians on Padre Island, Texas, used beach tars or
asphalt to line and seal pottery as far back as Pre-Columbian times (Campbell 1952), and early
Spanish explorers used beach tars and asphalt to caulk their boats (DeGolyer (1918). Thefirst
scientific report on floating oil fieldsin the Gulf of Mexico explained how widespread the
natural seeps are (Soley 1910), and subsequent studies have shown how consistent and
continuous the seepages remain today (MacDonald 1998, Garcia 2009). Analysis of satellite
imagery reveals that there are over 1000 natural seepsin awide area of the Gulf, but they are
primarily clustered in the two major oil producing areas of the northwestern Gulf of Mexico and

the southern Gulf of Mexico in the Bay of Campeche (Figure 1).
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Figure 1. - Distribution of natural seeps within the Gulf of Mexico (a. Soley 1910 and b. image
provided by I. MacDonald 2010).



Investigations of natural seepage sites in the northern Gulf of Mexico, beginning in the 1980s led
to new discoveries of continental slope biota and unexpected new biota and habitats (Brooks et
al. 1987, Kennicutt et al. 1988). After severa decades of focus, these hydrocarbon seep
communities of the northwestern Gulf are the best known in the world and show how these
chemosynthetic communities utilize hydrocarbons to survive at the great depths where they
occur (Cordes et a. 2007, 2010, Fisher et al. 2007). Recent tracking of surface sheens from seeps
in the Bay of Campeche led to new discoveries of asphalt volcanism and chemosynthetic biota
on the Campeche Knolls in the deep southern Gulf of Mexico (MacDonald et a. 2004). This
brief overview of these hydrocarbon seep communitiesis simply to show the uniqueness of the
Gulf of Mexico and itslong term tolerance and adaptation to chronic additions of hydrocarbons

over broad areas and the development of unique species and habitatsin certain, select deep areas.

Oil Spillsin the Marine Environment
Oil and natural gas are the dominant fuelsin the U.S. economy, and they provide 62% of the
nation’s energy and almost 100% of transportation fuels (NRC 2003). The birth of the oil
industry in the U.S. is considered to have begun with the oil discovery and subsequent blowout at
Spindletop near Beaumont in coastal southeast Texasin 1901. The first well drilled in the Gulf
of Mexico was located one mile offshore near Cameron, Louisiana, in 14 feet of water in 1937
(T. Priest, pers. comm.). From these slow beginnings and then with devel opment of offshore
technology, oil and gas exploration and production expanded across the continental shelf and
down the slope of the northwestern Gulf of Mexico during the next seven decades. Today, about

3,500 exploration and production platforms exist in the northwestern Gulf, down from nearly
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7,000 total, and including over 25,000 miles of pipeline and approximately 50,000 total wells

drilled (multiple wells are drilled from most modern platforms).®

The wreck and spill of the tanker Torrey Canyon in southern England in 1967 and the blowout of
a Santa Barbara, California, platform in 1969 ushered in the modern era of oil spill concern and
awareness, prompting planning for oil spill response, clean up, contingency plans, and studies of
major oil spills. Inthe U.S., Earth Day was created in 1970 because of the Santa Barbara spill,
and the Clean Water Act was passed in 1972 in part because of these spills. Thefirst oil spill
training school in the U.S,, the National Spill Control School (NSCS) at Texas A&M University-
Corpus Christi, was developed as thefirst oil spill training facility in the U.S. in the mid 1970s
because of these first mgjor spills (CCSU 1978), and it remains active today. The NSCS was

later named as the resource training program for the Qil Pollution Act of 1990.

Thefirst scientific review of knowledge on the fate and effects of oil in the marine environment
was carried out by leading oil spill and marine science experts for the National Research Council
(NRC 1975) of the U.S. National Academy of Sciences. Because that study and compilation of
knowledge were so useful with widespread distribution, it was repeated again by the NRC in
1985 and 2003 (NRC 1985, 2003) as more knowledge was gained about oil in the sea. The latter
volume is the primary sourcebook in the U.S. of knowledge regarding the inputs, fates, and

effects of oil in the seatoday.

® Bureau of Ocean Energy Management, Regulation, and Enforcement [Internet]: Outer Continental Shelf Oil
Production. [cited 2010 December 23]. Available from: http://www.boemre.gov/statsOCSproduction.htm
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When the Exxon Valdez tanker ran aground in 1989 and spilled amost 11 million gallons of oil
into the pristine environment of Prince William Sound, Alaska, another new erabegan in dealing
with oil spillsin the sea. In 1990 the U.S. Oil Pollution Act was passed, and a new structure was
established in the U.S. for dealing with oil spills and the payment for recovery of damaged
environments and economies (Natural Resource Damage A ssessment program or NRDA) by the
responsible party. Until the DWH oil spill, the Exxon Valdez spill was the largest and most
significant in U.S. history. Beyond the ecological damage, the Exxon Valdez disaster caused a
fundamental change in the way the U.S. public viewed ail, oil transportation, and the oil industry
(NRC 2003). Despite continuing heavy use of fossil fuels by society, “big oil” was suddenly seen
as anecessary evil, and something that had to be feared and mistrusted. This reaction was quick

and significant (NRC 2003).

The ecological consequences of oil spilled into the marine environment range from mild to
severe. In any given spill the effects of an oil spill and the recovery time of the contaminated
areawill beinfluenced by many different variables (Tunnell 1978). Broadly speaking, the three
main variables are: 1) the amount and type of oil spilled; 2) the environmental conditions at the
time of the spill; and 3) the kind of environment(s) impacted by the spill. It is very important to
note that the amount of crude oil spilled is not a sole measure of the ensuing damage (NRC
2003). This has been revealed time and time again in many spills, showing that the “dose” (the
exact amount in a specific location at a particular time) of petroleum hydrocarbonsinto a
particular habitat or on a particular speciesis the key element, not the total volume spilled. This,

of course, is very difficult to measure over awide areain amajor spill.

12



Regarding environmental conditions, spilled in warmer climates will weather (naturally break
down) faster than oil spilled in colder climates. Physical, chemical, and biological processes
speed up the natural degradation process of spilled oil. Moderate to heavy physical energy of
waves and currents tend to break up and disperse the oil, and photo-oxidation speeds up the
chemical breakdown and weathering process, including evaporation at the surface. Biologically,
petroleum-eating bacteria and fungi feed upon the oil and speed up its breakdown, often

becoming food available for other marine organisms.

Asawarm water climate example of degradation and recovery, the largest oil spill in history
occurred in the Arabian Gulf (Persian Gulf to some) region when approximately 520 million
galons of crude oil was released during the Irag-Kuwait conflict (Tawfig and Olsen 1993).
Although there were severe and significant shoreline impacts to marshes and intertital habitats
(Gundlach et at. 1993, Jones et al. 1996), amazingly there were no significant long-term impacts
to subtidal habitats or communities, including seagrass meadows, coral patch and fringing reefs,
unvegetated sandy and silty substrates, and rocky outcrops (Kenworthy et al., 1993, Richmond,

1996).

In terms of environments impacted by oil spills the Environmental Sensitivity Index (ESI) is now
the standard for environmental characterization used in the U.S. and many other countries of the
world. The ESI was first developed by Research Planning Institute (RPI; Michel et al. 1978) and
was first applied during the Ixtoc spill in South Texasin 1979-80 (Hayes et al. 1980). Shoreline
habitats are ranked according to a scale relating to sensitivity, natural persistence of oil, and ease

of clean-up. The scale of 1-10 includes the least sensitive environments and easiest to clean up as
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1 and the most sensitive and most difficult to clean up as 10 (1-exposed rocky shores or exposed
man-made seawalls, bulk heads, and rock structures; 2-exposed rocky platforms; 3-fine-grained
sand beaches; 4-course-grained sand beaches; 5-mixed sand and gravel beaches; 6-gravel
beaches; 7-exposed tidal flats; 8-sheltered rocky shores or man-made seawalls, bulk heads, or
rock structures; 9-sheltered tidal flats; and, 10-salt to brackish marshes and mangroves)
(Gundlach and Hayes 1978). Today this scale is used to generate maps for contingency planning
for ail spillsand isplaced in a GIS system for ease of use, broad accessibility, and updating.
Specific biological resources, such as sensitive habitats and species, nesting grounds, etc., are
added to the maps, along with human-use resources, such as marine sanctuaries and refuges or
important cultural or historical sites. Because al U.S. shorelines have now been mapped using
the ESI, it isavital tool used by the NOAA Scientific Support Coordinator to inform the U.S.

Coast Guard Federal On-Scene Coordinator during a spill.

The above complexities of oil spilled in the environment and the subsequent fate and effects
clearly reveal the difficulty in assessing damages from a spill and the near impossibility in
accurately predicting the environmental impact or time of recovery. As noted earlier, the effect
of oil isnot directly related to the amount released. It is instead a complex function of the rate of
release, the nature of the released oil, and the local physical and biologica ecosystem (NRC
2003). Similar encounters or habitats can respond differently over short distances, depending on

the exact amount of dosage at any given time.

Marine ecosystems and their varied components fluctuate on a variety of time scales ranging

from hours to millennia, and on space scales ranging from feet to that of an ocean basin (NRC
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2003). Therefore, in the absence of on-going local or regional monitoring, it is very difficult to
quantify the effects from an oil spill, or to establish when recovery from such a pollution event is
complete. Populationsin an area may bein along-term trend upwards or downwards resulting
from, for instance, large scale climatic changes or physical alterations to the habitat. So,
determining recovery to a certain endpoint may beill-conceived, if the larger scaletrend is

unknown or is not factored into the recovery equation or model.

Catastrophic or acute oil spills are far different than the chronic natural seepage previously
mentioned above. Acute effects may be of short duration and limited impact, or they may have
significant long-term effects at the population or community level depending on the many factors
mentioned above. Physical fouling or suffocation from heavy oiling and varied physiological and
toxicological responses may be immediate, but they may aso be chronic and/or sublethal and
difficult to detect, even showing up months or years later. Changes in feeding behavior or
reproductive behavior could affect populations for years from re-oiling of submerged or hidden
oil that was not removed. The unprecedented and unexpected crash in the herring fishery five
years after the Exxon Valdez oil spill isaclassic example of the unknown that can surprisingly

appear years later (Peterson et a. 2003).

Sources of Oil in the Marine Environment
After years of study and review of many sources of information the National Research Council
(2003) categorized al petroleum input into the seainto four categories: natural seeps, petroleum

extraction, petroleum transportation, and petroleum consumption. Table 1 summarizes the
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Table 1. Average, Annua Releases (1990-1999) of Petroleum by Source (best estimatesin

millions of gallons)(NRC 2003).

Source Gulf of North Worldwide
M exico America

Natural Seeps 43.1 (82%) 49.6 (63%) 184.7 (83%)

Extraction of Petroleum 0.8 (2%) 0.9 (1%) 11.7 (5%)

(platforms, atmospheric deposition,

produced waters)

Transportation of Petroleum 1.3 (2%) 2.8 (4%) 6.3 (3%)

(Pipeline spills, tanker spills, operational

washings, coastal facility spills, atmospheric

deposition)

Consumption of Petroleum 7.1 (14%) 25.9 (33%) 20.2 (9%)

(land-based, recreational, operational

discharges, atmospheric deposition,

jettisoned aircraft fuel)

Total 52.3 79.2 222.9

average, annual releases of petroleum into the environment by source categories during 1990-

1999 in gallons and percent per category for the Gulf of Mexico, North America, and

Worldwide. Natural seeps dominate all three of the geographic categories. In the Gulf of Mexico

during the decade of the 1990s, 82% of the input from coastal and offshore sources was from

natural seeps. When only offshore sources are considered, 95% of inputs came from natural

seeps (NRC 2003). This percentage would obviously be different during the next decade due to

the DWH ail spill.
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L essons L earned from Previous Oil Spills
Although lessons can be learned from many previous oil spills, the most appropriate major spill
for the Gulf of Mexico isthe Ixtoc | spill. This platform blowout in the southern Gulf of Mexico,
Bay of Campeche, 50 miles north of Ciudad del Carmen, Campeche, was very similar in many
ways to the DWH oil spill, but it aso had distinctive differences. The Ixtoc spill began on 3 June
1979 and ended on 23 March 1980, lasting amost 10 months and releasing about 140,000
million gallons. The burning platform sank several days after the blowout, and similar clean up
strategies (burning, dispersant, booms, and skimmers), as well as containment strategies (top kill,
junk shot, top hat called the sombrero, and relief wells) were utilized (Jernelov and Linden
1981). Besides extending for amuch longer period of time than the DWH oil spill, the other
main differences were the water depth, 170 feet for Ixtoc versus 5000 feet for DWH and the use

of dispersants at great depth.

After 60 days of oil release into the southern Gulf and drifting on westward and northward
moving currents, the oil reached Texas beaches and coated them with moderate to heavy oiling
for over 150 miles north of the Rio Grande during August and September 1979 (ERCO 1982,
Hooper 1981). The clean-up strategy in Texas was to let oil hit the outer barrier island beaches
but boom off al tidal inletsto prevent oil entering the sensitive estuaries and lagoons of the

South Texas coast. For the most part, this strategy worked well.

Unfortunately, as with most magjor spills, there were no long-term, ecosystem studies to monitor

the affect of the spill in either Texas or Mexico. Short-term studies in Texas revealed impact and

recovery of shorebirds (Chapman 1979, 1981) and beach biota (Tunnell et a. 1981, Kindinger
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1981) after 1 and 2-3 years, respectively. Besides some minor oiling of shorelines aong jettied
inlets and shorelines just inside inlets, no maor estuarine impacts to habitats or species were
reported. Offshore, one study compared the Ixtoc oil spill and Burmah Agate (a tanker spill off
Galveston in 1979) to the large multi-year South Texas Outer Continental Shelf study completed
several years prior to both spills and found no effects related to the spillsin the outer shelf area

(Lewbel 1985).

In Mexico only one overview report was published by a consortium of Mexican authorities, but it

had little useful information on environmental impacts of the spill (PCEESC 1980).

DWH Oil Spill and Fishery Species Recovery
The DWH oil spill released over 200 million gallons of oil into the northern Gulf of Mexico for
87 days between 20 April and 15 July 2010. Approximately 1.84 million gallons of dispersants
were added to help disperse the oil and keep it from washing ashore into sensitive coasta
habitats, critical fishery areas, and places of high public use. The application of over 40% of the
dispersants at depth near the wellhead caused great concern among the public and many
scientists. In response, the federal government launched an unprecedented effort to study the
effect of the sub-surface dispersants and the plumes of micro-droplets of oil in the deep water
column during the fall of 2010. A summary report on these findings was released on 17
December 2010 by the Operational Scientific Advisory Team (OSAT) of the Unified Area
Command (OSAT 2010). The U.S. Coast Guard is the designated Federal On-Scene Coordinator

(FOSC), and NOAA (in marine spills) isthe designated Scientific Support Coordinator (SSC) to
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the FOSC and a so |eads the numerous trustees for the Natural Resource Damage A ssessment

(NRDA) process established in the Oil Pollution Act of 1990.

Some of the findings of the OSAT sub-surface report are important to the present report and will
be used below, but a brief overview of their findings from the Executive Summary include: no
liquid oil was found beyond the shoreline; no exceedences of the EPA Human Health or
dispersant benchmarks were observed; less than 1% of the water samples exceeded EPA Aquatic
Life benchmarks for polycyclic aromatic hydrocarbons (PAHS) but none were consistent with
MC 252 ail; about 1% of sediment samples exceeded the PAH benchmarks but they were only
the ones less than 2 miles from the wellhead; of the previously closed fisheries areas, 87,481
square miles have been reopened, with only 1,041 square miles around the wellhead still closed
(on 24 November 2010 royal red shrimp were subsequently closed to fishing in a 4,213 square
mile area near the wellhead); some drilling mud entrained with oil existsin an area near the
wellhead; and, tar mats in shallow nearshore waters were identified as an area of sampling gap.
A separate team has been tasked with surveying and understanding the extent of these tar mats.
Toxicity testing of sediments was not available at the time of the 17 December OSAT report

release, so that information will be released in a subsequent report in early 2011.

Compared to the Ixtoc | oil spill, the DWH oil spill affected a much smaller area of the Gulf
(Figure 2). The DWH spill occurred during late spring and early summer when climatic
conditions and sea conditions are generally calm in the northeastern Gulf near the well site,
whereas the Ixtoc spill occurred from early summer to the following spring through all seasons

of the year, including numerous winter fronts and several tropical storms. The DWH spill oiled a
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Figure 2. - Location and distribution of spilled oil and oiled shorelines caused by the BP DWH
oil spill and the Ixtoc | oil spill.

shoreline area of less than 400 linear miles, and the Ixtoc spill oiled over 1500 linear miles of the
entire western and southern Gulf. This oiling of an area of less than 5% of the entire Gulf during
the DWH spill is significant for the recovery process, since many northern Gulf species have a
much wider distribution than the affected area, and therefore the ability to help recolonize
impacted areas by prolific spawners with widely dispersed planktonic eggs and larvae.
Ecologically the DWH spill occurred in avery sensitive area of the Gulf, which includes the

highly productive coastal wetlands and marshes of the Mississippi Delta. These salt and brackish
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marshes are a number 10 on the ESI scale, being sensitive to oiling and difficult to clean up. In
fact, the usual clean-up strategy for marshesisto leave them aone and let natural cleaning
process proceed, as any clean up activity tends to push oil deep into the sediments by clean-up
crews and machinery, making recovery take much longer. In addition to these sensitive marshes,
other highly productive, critical habitats in the Fertile Crescent shallow waters include oyster
reefs and seagrass meadows. These highly productive and biodiverse habitats serve as feeding
grounds and nursery grounds for many nearshore species. By comparison, regarding the Ixtoc oil
spill, the fine-grained sand beaches of the western and southern Gulf are a number 3 on the ESI
scale, so they are not as sensitive, and they can recover more quickly. These fine-grained sand
beaches are found on almost continuous barrier islands and peninsulas west of the Mississippi
Deltaand provide natural barriers (or natural booms) for the more sensitive estuarine and
lagoonal habitats inshore of them. In the northern Gulf a more open coast prevails with smaller
and discontinuous barrier islands offshore, thus allowing oil to potentially reach sensitive inshore

environments.

These highly productive nearshore environments are what make the northern Gulf a productive
fishery area. Coasta fisheries (delineated by the 3-nautical mile state line from the shoreline for
Louisiana, Mississippi, Alabama; Texas and Florida have a 9-nautical mile line) are under
jurisdiction and regulation of each individual state, and offshore waters are under federal
jurisdiction and regulation by the National Marine Fisheries Service (NMFS) of NOAA. The
Gulf States Marine Fisheries Commission provides advisory information on coastal fisheries

with representatives from each Gulf state. The Gulf of Mexico Fisheries Management Council is
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one of eight regional fishery management councilsin the U.S. and helps advise and manage Gulf

of Mexico fisheries within the EEZ of the Gulf.

In addition to the obvious and direct death of biota or habitats that can occur during an oil spill,
there are many possible sublethal effects which can occur, and they can be quite insidious and
arevery difficult to detect or measure. These effects might include reduced reproductive
capacity, or sizes of individual organisms might be smaller as aresult of exposure to oil
components, or aresult of reduced amounts of food or habitat. The effects of oil on plankton
(food for larvae of fish and invertebrates) are currently unknown, and may never be known. The
effects of oil on trophic cascades and ecological interactions are a'so unknown (T. Shirley, pers.

comm.).

The charge of thisreport isto provide “an expert opinion as to the duration of any negative
biological effects of the Deepwater Horizon oil spill on those species commercially harvested in
the Gulf (primarily shrimp, crabs, oysters, and finfish)”. The first three groups will be dealt with
individually below to provide a best estimate of the time to recovery of the fishery to pre-spill
status, or to the duration of any negative biological effects caused by the spill. The fourth
category “finfish” will be dealt with as a group, asit was not requested, nor isit perhaps even
practical or necessary, to deal individually with all the many speciesin this category. Genera
and relevant information about the biology of each group will be presented, as well as potential
impacts from the oil spill and duration of impacts on the species and fishery. A summary

statement about recovery will be given in bold for each group near the end of each discussion.
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Shrimp

The major shrimp fishery species in the Gulf of Mexico include the brown, white, and pink
shrimp. The Gulf of Mexico regional shrimp landings are the largest in the U.S. with over 188
million pounds or 73% of the national total in 2008. The total dockside value that year was $367
million with Louisiana landing the largest catch at 89 million pounds and a dockside value of
$130.6 million, followed by Texas at 63.8 million pounds and $157.2 million, Alabamaat 17
million pounds and $38.4 million, West Florida at 9.9 million pounds and $23.3 million, and

Mississippi at 8.6 million pounds and $17.1 million (NMFS 2010a).

These shrimp all have a distinctive and similar life cycle with adults living and spawning in the
offshore Gulf of Mexico, releasing eggs into the Gulf that go through several life stages as they
migrate towards the protective estuarine nursery grounds and grow as juveniles, and then head
back out to the Gulf as large juveniles or subadults. Depending on the species, each shrimp can
release anywhere from 250,000 to 1 million eggs. Feeding habits of these shrimp vary by species
but are often omnivorous as larvae and can be scavengers or carnivores as adults, and they serve
as very important food sources for many different finfish and other marine life. Adults generally
live on the bottom. Eggs when first rel eased settle to the bottom for a short while (less than 1
day). Larvae hatch and rise to the surface, and larval stages live in the water column, often
migrating up and down with daylight and dark condition. Brown and white shrimp are more
common in the northern and western Gulf, and pink shrimp are more common in the eastern
Gulf. Brown shrimp is usually the largest harvest, followed by white and then pink shrimp.
However, since brown and white shrimp are difficult to distinguish in the field, they are often

lumped together in fishery harvest statistics. Shrimp are considered an “annual crop” for
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harvesting purposes. Brown shrimp usually move out into the Gulf from February to April, and

white shrimp move out from May through November (Patillo et a. 1997).

Unfortunately, there are few published field studies on the impact of oil spills on Gulf shrimp.
However, several Mexican researchers with pre-spill data were able to document that two years
after the Ixtoc ail spill, the Campeche shrimp fishery returned to pre-spill levels (Soto et al.
1981). In addition, on the South Texas continental shelf where considerable Ixtoc oil was present
on the surface, there were no Ixtoc oil residues found in sediments of the shrimp grounds
(Lewbel 1982), and an examination of Texas Commercial Harvest Statistics revealed no

significant change in shrimp catches after the spill (Hamilton 1983).

In the case of the Arabian Gulf oil spill mentioned above, and in opposition to most subtidal
habitats that did not have significant long-term impacts, shrimp stocks were severely impacted
with drastic drops in spawning and total biomass (Matthews et al. 1993). Multiple causes for this
collapse were attributed to such things as mass mortality of eggs, larvae, and juveniles resulting
from oil exposure during the entire spawning season, emigration of adults out of the oiled area,
mortality of adults, and heavy fishing of adults and juveniles. Later research, however, showed
that the shrimp population rebounded to “better tan anyone could remember that it had ever
been” (Jernelov 2010). A temporary shrimp closure and then new boats and equipment may have

influenced these higher numbers.

Intuitively, because adult shrimp live on the bottom and spilled oil is generally on the surface,

shrimp may not be directly affected. However, during the DWH oil spill, some eggs may have
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encountered floating oil and larval stages may have encountered dispersed oil in the water
column. In addition, some important nursery habitat (coastal marshes) of shrimp was impacted
by the DWH ail spill. Thereis also the possibility that some oil or dispersed oil attached to
sediment particles near shore and sank, later forming layers of oiled sediment and clean
sediment. Microbia breakdown may be enhanced by this process, unless sediment becomes
anoxic (without oxygen), wherewith the degradation process would be slowed or stopped. Also,
food of larvae in the water column, and of juveniles and adults on the bottom may have been

reduced in quantity or contaminated with oil.

However, shrimp have annua life cycles and can live up to two years, so after a spill, or any
other event that could cause alost year class, it is reasonable to expect that shrimp would recover
after just one year, or two years at the maximum, unless there is a continuation of the insult or

perturbation.

Interestingly, and significantly, research scientists in the northern Gulf of Mexico off Alabama
have seen increases in both biodiversity and biomass of trawled marine organisms post-spill (J.
Vaentine, pers. comm.). For example, an increase in abundance of four times for shrimp was
recorded. These increases are likely afunction of the fishery closure and removal of fishing

pressure, but it also shows that shrimp are not only present but very abundant during fall 2010.

In summary, if potential impact scenarios stated above have not significantly impact 2010

shrimp populations and their life cycles, it isbelieved that shrimp catchesfor the brown,

white, and pink shrimp in the northern Gulf of Mexico will likely continue along the same
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harvest trendsin recent years by 2011, and even more likely by 2012. L oss of Mississippi
Delta nursery habitat could cause a per centage reduction in shrimp population size until

mar shes recover.

Thereisasmall but distinct fishery for royal red shrimp in deep offshore waters, and as indicated
by the recent closure around the wellhead (NMFS 2010c), this fishery will need further scrutiny

to determine when and if it should be opened.

Crabs

Blue crab are the most economically valuable crab species for the northern Gulf of Mexico
region and constitute the main crab fishery for the area. Two species of stone crabs are a'so
harvested, but their numbers and value is not near that of the blue crab and many of them are
taken incidental to the blue crab fishery. Louisianalands the largest percentage of the harvest at
26% of the total blue crabs for the nation or 41.6 million pounds in 2008 (dockside value of $32
million). Landings and dockside value for other Gulf states for 2008 include: West Florida at 2.7
million pounds and $3.3 million; Texas at 2.6 million pounds and $2.3 million; Alabama at 1.8

million pounds and $1.5 million; and, Mississippi at 450,000 pounds and $447,000.

Because blue crab populations are essentially entirely coastal in distribution, they are managed

by each state fisheries agency and the Gulf States Marine Fisheries Commission.

Blue crab are a classic example of an estuarine-dependent species, and they are considered by

some to be a good indicator species of estuarine health. Mating may occur al year round in
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brackish areas of an estuary, while egg hatchings occurs in high salinity nearshore waters
(Gillory et a. 2001). Early larval forms are generally found in nearhore-offshore waters and later
larval forms migrate into the estuary, where juvenile crabs are widdly distributed throughout the
estuary. Adults are generally differentially distributed in an estuary with males preferring lower
salinities near river inflows and females found in higher salinities towards the Gulf. Critical
nursery habitats include intertidal marshes, sub-tidal seagrass beds, and unvegetated, soft

sediment shorelines (Gillroy et a. 2001).

The peak reproduction period for blue crab is August-September and young crabs reach a
harvestable size in the April-May timeframe. Estimated life span is 3-4 years. Blue crab are
highly productive, producing 1.7 to 2.0 million eggs per hatching event (Patillo et al. 1997), and
they are fast-growing and relatively short-lived. These reproductive characteristics indicate that
the species can sustain high exploitation or heavy population reduction from an unnatural event
and recover quite rapidly (Gillroy et a. 2001), if healthy environmental conditions exist and

adjacent areas have adequate adult populations.

Although there are apparently no field studies on the impact of spilled crude oil on blue crab in
the Gulf of Mexico, there is aconsiderable literature on lab experiments of various contaminants
deleterioudly affecting different life stages of blue crab from U.S. estuaries (Millikin and
Williams 1984, Bookout et al. 1980, Schimmel and Wilson 1977, Bookout and Costlow 1975, to
mention only afew). Regarding crude oil experimental testing in the laboratory, blue crab
“juveniles were extremely tolerant to long-term petroleum aromatic hydrocarbon exposure”

(Wang and Stickle 1987).
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Scientistsin the northern Gulf (H. Perry) reported oil dropletsinside the shell of larval crabs
during the DWH ail spill, but the outcome of that research is not available yet. There were no
published or posted reports of blue crab die offs during the spill, even though light to medium
oiling occurred in substantial areas of blue crab habitat. Some blue crab nursery habitat (coastal

wetlands and marshes) was affected by the spill in the Mississippi Delta.

It isimportant to note that there has been a widespread multi-decadal declinein blue crab
populations on the Atlantic coast and in the Gulf of Mexico. A definitive cause for thislong-term
and widespread decline has not been identified, but the declining trend should be considered in

the Gulf impact and recovery from the DWH oil spill.

In summary, because blue crab populations do not appear to have been significantly
impacted by the DWH oail spill, and because they are a highly reproductive species with
widespread distribution throughout the region, it isbelieved that their population levels
will likely continue along the same harvest trendsin recent yearsin 2011. As noted above,
some local populations may be reduced by larval impactsfrom theail (or oil and
dispersants) or by reduction in nursery ground coastal marshes. Asindicated with shrimp,
thisloss of nursery habitat could cause a per centage reduction in crab population size until

the mar shesrecover.
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Oysters

The Gulf of Mexico leads the U.S. in the production of oysters, producing about 67% of the
national total, including 20.6 million pounds and $60.1 million (in 2008). Louisianaleads the
harvest with 12.8 million pounds and $38.8 million. Following Louisianain harvest are: Texas at
2.7 million pounds and $8.83 million; Mississippi at 2.6 million pounds and $6.87 million; West
Floridaat 2.6 million pounds and $5.47 million; and, Alabama at 72,776 pounds and $243,414

(NMFS 2010a).

A recent and significant report on oyster reefs worldwide noted an 85% reduction or loss of this
habitat on a global scale, and it noted that the most significant remaining oyster populationsin
the world exist in the Gulf of Mexico (Beck et a. 2009). This report, produced by The Nature
Conservancy, sparked a widespread movement (by The Nature Conservancy and others) to
enhance and restore Gulf oyster reefsin 2009 and 2010. Many new restoration projects were

halted in the northern Gulf at the onset of the DWH spill.

Harvest methods for oysters include hand picking in shallows, tonging from boats, and dragging
or dredging from boats. Most Gulf landings are from publicly owned oyster beds but about 30%
of the harvest isfrom privately leased beds (Mackenzie 1989). Commercial fishery regulations
for oysters vary from state to state, but al oysters harvested must be at least threeinchesin
length according to the Gulf States Marine Fisheries Commission. Depending on location and
local growth rate, oysters are harvested at about 1.5-2 years of age and live up to about six years

(Galtsolf 1964).
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Oysters primarily live on self perpetuating oyster reefs, but they can grow on aimost any hard
substrate in estuaries and nearshore waters, and therein lies their greatest vulnerability. If oil
should get into the interstitial spaces of oyster reefs, then it islikely that juvenile oysters settling
on oiled shell will not fare well. Also, the degradation of oil in areef will add to the biological
oxygen demand, and low dissolved oxygen could harm growth of newly settled oysters (P.

Montagna, pers. comm.).

These bivalve mollusks are filter feeders and in large concentrations can filter huge quantities of
water and increase water clarity. Although oysters can tolerate awide range of salinity, their
optimal range is between 12-15 parts per thousand. Depending on the amount of freshwater
inflow in a particular bay, this can place reefs in upper, mid, or lower reaches. Too much
freshwater will kill oysters, although they can tolerate some freshwater flooding from time to
time. They do not feed or reproduce when salinities are too low for extended periods of time.
Likewise, they can exist in higher salinities, but in those areas they are susceptible to numerous

parasites and predators, which take a heavy toll on survivorship.

Oysters are protandrous, starting life as males and then changing to females. Thisinsures alarge
number of females in the older population, and they are highly productive, producing 15-115
million eggsin asingle spawn (Galtsolf 1964). Because of the wide distribution of oystersin
northern Gulf estuaries and this high productivity, there are always high numbers of oyster eggs
and larval stages in the summer plankton. The limiting factor for most of these young stagesis

adequate hard substrate for settlement, which is rare in the soft sediment dominated region of the

30



northern Gulf. Death of an oyster reef for whatever reason, however, can be quickly recolonized

because of this natural condition of abundant eggs and larvae.

Thereisasignificant, but old and little known, extensive study and literature on crude oil
impacts to southern Louisiana oysters. Projects 9 and 23 were funded from 1947 through the
early 1960s to study the impact of oil and gas activities on oysters in coastal Louisiana. Over 400
communications, including 200 reports, were filed as aresult of this extensive multi-year, multi-
institutional study (Texas A&M University, University of Texas, Texas Christian University,
Louisiana State University, and others). Twenty eight universities received the major reports of
the study, and three independent summaries were completed, with the primary one being an
entire dedicated issue of the Publications of the Institute of Marine Science (Volume 7, 1961),
published by the University of Texas, Institute of Marine Science (now Marine Science
Institute). The primary paper summarizing all of the work in the dedicated issue was by Mackin

and Hopkins (1961).

Y ears of dead or dying oystersin coastal Louisiana had been blamed on the developing and
expanding oil and gas industry, so theinitial question that started the projectsin 1947 was “Has
pollution by oil or oil well effluents, or seismographic exploration, caused mortality of oystersin
Louisiana?’ Y ears of work revealed that oysters were quite tolerant of light to medium oiling,
and that a parasite new to science (“dermo”, named after its first scientific name Dermocystidium
marinum, now Perkinsus marinus) was the culprit killing the oysters. Another interesting

revelation of the research was that oiling did kill barnacles, which are a major predator of
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planktonic larval oysters, and oyster numbers did increase in certain areas when barnacles died

off (S. Ray, pers. com., Mackin and Hopkins 1961).

Heavy oiling is known to kill most intertidal and shallow subtidal organisms, including oysters,
due to suffocation, if not by emersion in toxic components of the spilled oil. Although there were
no scientific surveys or reports, fishermen along the extensive mangrove shoreline north of
Campeche, Y ucatan Peninsula, reported that all mangrove oysters (not the same species as the
American oyster discussed herein for the northern Gulf) died because of heavy oiling from Ixtoc

oil and never returned.

During the DWH oil spill varying amounts of oil reached oyster fishing areas in Louisiana, but
without detailed review (day by day) of oiling maps put on GeoPlatform by the NOAA shoreline
teams (SCAT teams), it would be impossible to know exact dosages of oiling in the many
specific local areas. A review of these maps would likely be helpful, but it might not be

definitive enough to make conclusive decisions.

One complication of the oyster survival and future harvest scenario is that many oysters were
partialy or totaly killed by the diversion of freshwater in the Barataria Bay system to push the
oil away from oyster beds (E. Melancon, pers. com.). Other oysters were likely killed by

overbank flooding of the lower Mississippi River.

In summary, it isbelieved that oystersin most areas of the northern Gulf will likely

continue along the same harvest trendsin recent yearsin 2011. In areas where oystersdied
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asaresult of freshwater diversion and flooding, oyster reefs should be recolonized by
young oystersin 2011 (assuming there areno large scale flooding eventsin 2011), but they
will not likely be of harvestable size until late 2012 or 2013. In areas wher e oyster reefs

wer e heavily oiled, oyster reefsmay not recover for 6-8, or even 10 years.

Finfish

There are over 1500 fish species known from the Gulf of Mexico (McEachran 2009). However,
only asmall percentage of those are taken for commercia purposes. In coastal waters most fish
species are taken in the recreational fishery and managed by state fish and wildlife agenciesin
each state, along with overarching management by the Gulf States Marine Fisheries
Commission. Many offshore species, however, utilize coastal nursery grounds as part of their life
cycle, so thereis an important linkage between offshore species and habitats. The commercial
and recreational fishery offshore (outside state waters) is monitored and managed by the NOAA
Fisheries Service and the Gulf of Mexico Fisheries Management Council. Most of the demersal

(bottom living) species of fish mentioned below live on the continental shelf, not the deep Gulf.

Commercidl finfish in the northern Gulf of Mexico are usually fished and monitored/managed in
groupings of species. Gulf of Mexico Reef Fish is one example, and Coastal Migratory Pelagics
another. There are 42 fish species within the first category including red grouper, gag grouper,
tilefish, greater amberjack, and grey triggerfish, as well as some groupings which have multiple
species, such as shallow water grouper and deep water grouper. Coastal Migratory Species

include the two related species of king and Spanish mackerel. The reef fish group, of course,
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includes species that are associated with reef or reef-like hard bottoms or topographic highs on

the continental shelf. The mackerels are pelagic, or open water, species.

Red snapper is one of the most valuable reef fish speciesin the Gulf of Mexico, and it istakenin
both inshore and offshore waters. Red snapper are taken both commercially and recreationally.
In 2008, commercial landings for the Gulf totaled 2.37 million pounds for a dockside value of
$7.95 million. Texas led the catches in weight with 869,966 pounds valued at $2.74 million
followed by West Florida with 847,884 pounds at $2.94 million, Louisiana with 589,379 pounds
at $2.03 million, and Alabama with 60,391 pounds at $237,141 (no datafor Mississippi) (NMFS

2010a).

Shark species are another important group, and they are distributed widely throughout the Gulf
and with high abundances in the central northern Gulf of Mexico from Louisianato Alabama.
Blacktip sharks are particularly abundant in this region, and they are one of the most important
commercial shark speciesin the Gulf (NMFS 2010a). Blacktip sharks, as well as spinner sharks,
Atlantic sharpnose sharks, and bull sharks are examples of species that are found in both coastal

waters and offshore.

During an oil spill, most larger or adult fish species may simply leave the area where the water is
contaminated, if possible, and move elsewhere to clean water. Thisis one reason why no large

fish kills are seen associated with crude ail spills.



The two main concerns regarding the DWH oil spill and these fish species has been: 1) the
dispersed oil at depth and deepwater plumes of oil; and, 2) the exposure of floating fish eggs

(characteristic of most of the above mentioned species) to oil during the spill.

Because dispersants have never been used at a great depth, the scientific community was eager to
study and track the sub-surface plumes. One research group noted that the dispersed hydrocarbon
plume had stimulated petroleum degrading bacteria and that the plume was degrading faster than
expected at the deep, cold temperatures (Hazen et al. 2010a). Another research group noted PAH
levels considered to be toxic to marine life in discrete depth layers between 3,281-4,593 feet in
the region southwest of the well head out to about 8 miles (Diercks et al. 2010). A third group
tracked a continuous plume of hydrocarbons more than 22 milesin length at approximately
3,609 feet and concluded that it had persisted for months without substantial degradation

(Camilli et a. 2010).

The second concern regarding floating fish eggs being impacted by oil, or an oil and dispersant
mixture, cannot be answered at this time without any data available. However, some of the
species of concern are widely distributed in the northern Gulf, and in some cases, the entire Gulf,
and since the oil only impacted less than 5% of the Gulf, the species should not see significant

overall reductions in the 2010 year class.

Another important open sea nursery habitat that was affected by the spill is the sargassum

community. Over 100 species of biota are known to exist within these floating masses of brown

algae, and the floating community serves to shade and protect many juvenile and adult species.
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Overall impact from death of the sargassum community in the well site area and associated biota

is not known at thistime.

Lastly, it islikely that the fishery closure that covered an area much larger than was impacted by
the DWH ail spill, may lead to enhanced recovery because of reduced fishing pressure during the

summer of 2010.

In summary, commercial finfish are not believed to have been significantly impacted by the
DWH oil spill, except with the possibility of thosein the floating fish egg stage. If the fish
eggs wer e negatively affected for certain species, then short-term, and possible long-term
consequences, are likely for those species. If recruitment classes were normal in 2010, then,

thefishery will likely continue along the same harvest trendsin recent yearsduring 2011.

Conclusions
The BP Deepwater Horizon MC 252 Spill of National Significance (DWH oil spill) became the
largest accidental marine oil spill in history after releasing over 200 million gallons of oil into the

Gulf of Mexico from 20 April to 15 July 2010, a period of 87 days.

The Gulf of Mexico is the ninth largest body of water in the world, and it is economically and
ecologically one of the most productive and important (Tunnell 2009). Commercia fisheriesin
the Gulf of Mexico in 2008 accounted for 1.27 billion pounds of shellfish and finfish that earned

$659 million in total landings revenue (NMFS 2010a).
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The DWH oil spill may have short-term or long-term environmental effects on the Gulf of
Mexico ecosystem, and it may impact Gulf commercial fisheriesin the near-term or long-term.
Assessing recovery after amajor pollution event is perhaps even more challenging and difficult
than assessing the initial damage (NRC 2003), as has been reported in this present document.
However, the Gulf Coast Claims Facility was set up to settle claims for individuals and
businesses that |ost revenue because of the spill, and the Facility needs to move as expediently as

possible in settling these claims.

The purpose of thisreport isto givethe Claims Facility a best informed estimate to allow
them to proceed with their claims process as soon as possible. Realistically, thetruelossto
the ecosystem and fisheries may not be accurately known for years, or even decades, but
the four conclusionsfor thefour requested groups (shrimp, crabs, oysters, and finfish) is
the best informed estimate that can be given at thistime.

Shrimp:

In summary, if potential impact scenarios stated above have not significantly impact 2010
shrimp populations and their life cycles, it isbelieved that shrimp catchesfor the brown,
white, and pink shrimp in the northern Gulf of Mexico will likely continue along the same
harvest trendsin recent years by 2011, and even more likely by 2012. L oss of Mississippi
Delta nursery habitat could cause a per centage reduction in shrimp population size until
mar shesrecover.

Crabs:

In summary, because blue crab populations do not appear to have been significantly

impacted by the DWH oil spill, and because they are a highly reproductive species with
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widespread distribution throughout the region, it isbelieved that their population levels
will likely continue along the same harvest trendsin recent yearsin 2011. As noted above,
some local populations may be reduced by larval impactsfrom theail (or oil and
dispersants) or by reduction in nursery ground coastal marshes. Asindicated with shrimp,
thisloss of nursery habitat could cause a per centage reduction in crab population size until
the marshesrecover.

Oysters:

In summary, it isbelieved that oystersin most areas of the northern Gulf will likely
continue along the same harvest trendsin recent yearsin 2011. In areas where oystersdied
asaresult of freshwater diversion and flooding, oyster reefs should be recolonized by
young oystersin 2011 (assuming there are no large scale flooding eventsin 2011), but they
will not likely be of harvestable size until late 2012 or 2013. In areas where oyster reefs
wer e heavily oiled, oyster reefsmay not recover for 6-8, or even 10 years.

Finfish:

In summary, commercial finfish are not believed to have been significantly impacted by the
DWH oil spill, except with the possibility of thosein the floating fish egg stage. If the fish
eggs wer e negatively affected for certain species, then short-term, and possible long-term
consequences, are likely for those species. If recruitment classes were normal in 2010, then,

thefishery will likely continue along the same harvest trendsin recent yearsduring 2011.

In conclusion, making an exact call for the time of recovery of any fishery group after a

major oil spill isimpossible. However, it isrealized that it isvery important to settle claims
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with individuals and businesses on atimely basis, so the expert opinionsfor thefour fishery

groupsgiven in thisreport are asreasonable as possible at thistime.
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