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     The Deepwater Horizon explosion and subse-

quent flow of 5 million barrels of oil has been 

called ―a giant experiment in marine toxicol-

ogy‖.1 Never before have we confronted the un-

controllable release of this much oil, one mile 

underwater, treated with millions of gallons of 

dispersants. This is, in part, because we only re-

cently started drilling wells in water this deep as 

we deplete the reserves of easy-to-reach oil.   

Even a year after the disaster, the popular press 

reports that we still have more questions than we 

have answers.2   

 

     As a professor of environmental studies and 

sciences at Ithaca College, I thought that investi-

gating the causes and effects of the oil disaster 

would be an interesting way for students to learn 

the principles of pollution, and all the radiating 

dimensions of an environmental problem, in-

cluding social, political, economic and ethical 

considerations.    

 

     We spent a month learning key topics of en-

vironmental pollution, such as the physical and 

chemical properties of pollutants, what deter-

mines how they behave in the environment, how 

they are processed by various organisms, and the 

associated health effects. We then spent a week 

in southern Louisiana on a fact-finding mission; 

our intent was to determine why so many ques-

tions remain unanswered. 

 

     We discovered that there are many reasons 

why we still have more questions than answers 

one year after the disaster.  We found that people 

across southern Louisiana had very different 

views of the long term risks of the ecological 

damage, and that other ecological problems, 

such as wetland loss and climate change, are 

compounding these problems.   One outcome of 

the trip was a growing sense of responsibility to 

distill what we have learned to the advantage of 

others, especially the residents of southern Lou-

isiana.    

 

     This special issue is entirely written by un-

dergraduate students as a collaborative class pro-

ject.  It covers the important background infor-

mation necessary to make sense of the Gulf oil 

disaster, and explains what scientific information 

is available, and what remains to be determined.   

 

 

We hope you find it useful. 

 
 

Susan Allen-Gil  

Editor –in-Chief 
 

 

1 Hunter, L. Gulf Oil Spill Creates 'Giant Experiment' in Marine 
Toxicology, New York Times, 5/21/2010. 

2 Davis, L. Gulf oil spill one year later: ‗More questions than an-

swers‘ http://news.yahoo.com/s/yblog_newsroom/20110420/

us_yblog_newsroom/gulf-oil-spill-one-year-later-more-questions-
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     Since the explosion of the Macondo well last 

April, there has been an increase in the number of 

toxic chemicals present in the Gulf of Mexico. 

Southern Louisiana sweet crude oil contains a myr-

iad of toxic ingredients including paraffins, napthe-

nes, and aromatic compounds. The compounds ex-

perts and scientists are most concerned with are 

known as Polycyclic Aromatic Hydrocarbons 

(PAHs). PAHs are a group of organic compounds 

comprised of three to seven carbon-hydrogen aro-

matic rings.1 They can be environmental pollutants 

found in coal, tobacco smoke, creosote, asphalt, and 

crude oil.1 While there are dozens of PAHs present 

in crude oil, the PAH of greatest concern is known 

as benzo[a]pyrene (BaP). Additional PAHs of con-

cern are listed in Table 1.2 The structure of BaP is 

compared to a straight chain hydrocarbon in Table 

2.1  

 
Table 1. PAHs of concern in the Gulf of Mexico as listed by 

the U.S. EPA.2 

 

BaP is one of the most important carcinogenic 

PAHs.3 It is often measured to determine the pres-

ence or absence of PAHs in the environment.3 As a 

carcinogen, exposure to BaP has the potential to 

cause cancer in living tissues.3 Additionally, BaP is 

known to cause mutagenic effects.1  The health ef-

fects brought on by PAHs depend primarily on the 

length and method of exposure, the concentration of 

the PAHs, and their intrinsic toxicity.1 Exposure to 

high concentrations of mixtures containing PAHs 

has resulted in short term health effects such as  

skin irritation, vomiting, diarrhea, nausea, and con-

fusion.1 It is unclear, however, whether these symp-

toms were the result of PAHs or the result of other 

ingredients in the pollutant mixture.1 Specifically, 

BaP is known to cause direct skin irritation, in addi-

tion to allergic skin reactions in both humans and 

animals.1  

     Studies conducted on laboratory mice have indi-

cated that ingestion of high levels of BaP during 

pregnancy resulted in birth defects and decreased 

birth weight in the litter.1 While it is not clear 

whether these effects occur in humans, other studies 

have been released that illustrate the adverse effects 

of PAH exposure during pregnancy.1 The Center 

for Children‘s Environmental Health reports that 

low birth weight, premature delivery, and heart de-

formities have been linked to maternal PAH expo-

sure.1   

    Long-term exposure to high concentrations of 

PAHs may result in decreased immune response, 

cataracts, kidney and liver problems, breathing ab-

normalities, and asthma-like symptoms.1 The ef-

fects of PAHs are, again, determined on a variety of 

factors that affect toxicity. The innate toxicity of a 

PAH is a major factor, however, the ultimate effects 

a PAH will have are determined by the fate and 

transport of the compound.1  

 

 

 

 

 

 
Table 2. Structural comparison of an alkane (ethane) and a 

polycyclic aromatic hydrocarbon (benzo[a]pyrene). 

 

 
 

References: 

1. Buha, A. (2010). Polycyclic aromatic hydrocarbons. Retrieved 

from http://toxipedia.org/display/toxipedia/

polycyclic+aromatic+hydrocarbons  

2. Polycyclic aromatic hydrocarbons on the Gulf coastline. (2011, 

January 10). Retrieved from http://www.epa.gov/bpspill/

pahs.html 

3.  Rom, W. (1998). Polycyclic Aromatic Hydrocarbons. (1998). 

Environmental & occupational medicine. New York: Lippincott 

- Raven .  

Alkane PAH 

  

Chemicals of Concern  
The Gulf Oil Spill has left hundreds of new chemical compounds in an environment where people live and ecosystems thrive.  

Which should you really be concerned about? 

PAHs of Concern 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 
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 Fate and Transport 

How environmental conditions, unique chemical characteristics, and metabolic action  

alter the effects of  PAHs 

as storage sites while PAHs are slowly released into 

the body.2 PAHs are prone to bioaccumulation, 

meaning they become increasingly more concen-

trated in organisms in higher trophic levels.2 

     Contrary to biodegradation, biotransformation 

is the mechanism by which an organism converts a 

PAH into another chemical compound.7 The main 

goal of this process is to metabolize and eliminate 

the toxin from the body through excretion; how-

ever, it is possible that biotransformation will create 

an even more toxic compound.7 One of the major 

metabolic pathways utilized when degrading PAHs 

includes the family of enzymes known as cyto-

chrome P450, found primarily in the liver. With 

the help of the cytochrome P450 enzymes, PAHs 

can be broken down into smaller, water soluble 

molecules that are subsequently excreted by an or-

ganism.7 While metabolism is generally a means of 

detoxification, this pathway can result in the pro-

duction of dangerous compounds from the metabo-

lism of carcinogenic PAHs.2 A major concern is the 

ability of PAHs to breakdown into highly reactive 

metabolites that bind to cellular proteins and 

DNA.2 As a result, PAHs produce heritable genetic 

mutations that can cause developmental abnormali-

ties, tumors, and cancer.2 

  
References: 
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    The behavior and fate of a PAH depends on the 

compound's physicochemical properties.1 After a 

chemical has been released into the environment, 

many processes can alter its composition before ex-

posure occurs.2 Because of this constant change, it 

is often difficult to understand all the ways in which 

a specific toxin affects the environment. The me-

tabolism and breakdown of PAHs largely deter-

mines its eventual toxicity.2 

  Prior to exposure, a PAH can be transported 

through the environment in a variety of ways in-

cluding advection, dispersion, and diffusion.3 De-

pending on where and when they are released, dif-

ferent chemical compounds degrade at different 

rates. Persistent chemicals will stay in the environ-

ment for extended periods of time, meaning the po-

tential for longer exposure and successive toxicity 

is greater.3 Transport processes may decrease the 

maximum chemical concentration in the environ-

ment, but does not affect the ability of a chemical to 

persist in the environment.3  Persistence is, how-

ever, affected by biodegradation.  

     Biodegradation is the process of breaking down 

chemicals by biological means. PAHs can be biode-

graded through absorption, chemical degradation, 

photolysis, and volatilization.4 A volatile com-

pound is one that evaporates readily, increasing the 

concentration of chemicals in the air, resulting in an 

increase in exposures through inhalation.4 A subset 

of chemical degradation is microbial degradation, 

including degradation by bacteria, fungi, and algae.5 

Biodegradation directly affects the bioremediation 

of a pollutant.6 The speed at which bioremediation 

occurs depends on many environmental conditions, 

the nature and structure of the chemical compound, 

and the species and concentration of microorgan-

isms present.6 

     The structure of PAHs is indicative of their 

chemical characteristics; the aromatic rings in 

benzo[a]pyrene and other PAHs contribute to their 

low water solubility and high lipophilicity.2 Be-

cause of their ability to adhere to fat tissues, the 

bioavailability of some PAHs after ingestion or 

inhalation is considerable.2 have the tendency to 

build up in almost all internal organs, which serve  
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 Wetlands and Canals 

     The Gulf Coast offshore oil industry began 

in Louisiana in the 1940s as soldiers from 

World War II returned home and were able to 

apply their skills and newly developed tech-

nologies to extract oil from below the ocean 

floor.  By 1974, oil from the Gulf of Mexico 

accounted for 14% of the world‘s supply; cur-

rently, oil from the Gulf accounts for one-third 

of the world‘s supply spanning along the 

coasts of Texas, Louisiana, Mississippi, Ala-

bama, and Florida, with extraction reaching up 

to 228 billion cubic feet per day.1 Small scale 

mishaps with offshore drilling in the Gulf oc-

cur on a daily basis, releasing toxic, carcino-

genic oil. During the 2010 Deepwater Horizon 

oil spill, millions of barrels of oil were re-

leased into the Gulf of Mexico—such an ex-

travagant amount that repercussions will be 

felt for many years to come, especially in the 

wetland ecosystems in the Gulf States. 

     The Louisiana coastal zone contains 9.5 

million acres, with 63% of this area as 

marshes and wetlands.2  Wetlands are essential 

in Louisiana as they can protect residents from 

storm surges, provide wildlife habitat and bio-

diversity, and improve overall water quality.2 

The Mississippi Delta in Louisiana contains 

the largest area of coastal wetlands in the 

United States as well as one of the most exten-

sive developments of oil extraction in the 

world.2 

     Healthy wetlands in Louisiana consist of 

swamps and marshes; healthy swamps are 

abundant with cypress trees, the state tree of 

Louisiana. The cypress trees and dense vegeta-

tion in swamps break storm surges and hurri-

cane winds. Healthy marshes in Louisiana 

consist of grassy fields of Spartina al-

terniflora, and wet substrate in a saline envi-

ronment.2 Four square miles of these healthy 

wetland components can mitigate one foot of 

storm surge. It takes 8 square miles of un-

healthy wetlands, however, to attenuate for 

one foot of storm surge.3 New Orleans and 

much of Louisiana‘s coastal zone currently 

contains unhealthy, degrading wetlands. 

  

     Many ecological factors lead to wetland 

degradation in Louisiana. Storm surges may 

naturally mix freshwater and saltwater, killing 

cypress trees and consequently degrading wet-

land habitat. In addition to the natural degra-

dation via storm surges, the invasive species 

Myocastor coypus destroys wetland environ-

ments. More commonly known as nutria or 

coypa, this species was introduced from Ar-

gentina in the 1930s to boost fur production in 

the United States.3 Nutria primarily reside in 

coastal wetlands abundant with saw grass 

(Cladium jamaicense), giant cut-grass 

(Izaniopsis miliacea), and southern bulrush 

(Scirpus californicus). The nutria in the Gulf 

coast are entirely vegetarian, relying on the 

aforementioned plants as well as white water 

lily, cattail, and water hyacinth for their diet.4 

Nutria eat the shoots of these plants, disabling 

new plant populations from surviving. The 

abundance of nutria in the Louisiana coastal 

zone has immensely contributed to wetland 

loss in this region. However, wetland degrada-

tion in Louisiana is a combination of these 

ecological factors as well as many anthropo-

genic factors. 

     Due to the complicated maze of passage-

ways in Louisiana‘s wetlands, getting to New 

Orleans efficiently was difficult for ships im-

porting and exporting goods. To make trans-

portation easier, hundreds of navigation canals 

have been constructed, almost 15,000 miles 

worth.3 While these straight canals have made 

is significantly easier for large ships to gain 

access to New Orleans, they have also contrib-

uted to wetland loss that has been devastating 

the area recently. The straight canals damage 

these ecosystems by providing an easy and 

unobstructed pathway for saltwater intrusion 

into the freshwater wetlands. Over time, the 

saltwater takes over an area that was once 

freshwater and subsequently kills or drives 

away any natural life that had once been 

there.3 

     Not only are these canals a threat to wild-

life and the ecosystems that support them, but 

they are also a threat to human safety.  

How anthropogenic influences and wetland degradation exacer-

bate the negative effects of the 2010 BP Oil Spill. 

SPRING 2011 SPECIAL ISSUE 3 



 

 

 
Figure 2. Navigation Canals in coastal Louisiana.5 

    

One of the major canals, the Mississippi River 

Gulf Outlet (MRGO), which leads directly 

from the Gulf of Mexico into New Orleans, 

contributed to the flooding in New Orleans 

from Hurricane Katrina in 2005. The storm 

surge from Katrina traveled up MRGO and 

broke the levee in the Ninth Ward, causing 

devastating damage there. Since it was a 

straight pathway with no natural barriers, the 

force of the storm that hit New Orleans was 

significant.3 

     The overall effect of navigation canals in 

Louisiana is changing the hydrology of the 

area which can cause flooding, wetland vegeta-

tion loss, and mud flats. Some of the canals, 

including MRGO, are being backfilled to pre-

vent further destruction of the wetlands since 

they are a valuable natural resource to Louisi-

ana and cannot be compromised.3 

     The barrier islands off the coast of Louisi-

ana are another valuable natural feature that are 

slowly eroding and increasing the exposure of 

wetlands to Gulf of Mexico conditions. Due to 

longshore movement of sediment the barrier 

islands are slowly wearing away, almost 100 

feet of shoreline per year in some places.6 This 

exposes the already damaged wetlands to 

―wave attack, salinity intrusion, storm surge, 

tidal range, and sediment transport‖.6 Not only 

does the loss of the barrier islands have the po-

tential to damage wetlands, but it could also 

negatively affect the fishing industry of Louisi-

ana. One of wetlands‘ most important func-

tions is  acting as nurseries for fish and shrimp. 

Without these protected nurseries, the fishing 

industry and livelihoods of fishermen will suf-

fer.6 

 

 

     Possibilities for reducing wetland loss in 

the Mississippi River delta include ―artificial 

diversions of the Mississippi River into the 

surrounding landscape and all other restora-

tion projects types including marsh manage-

ment, through structures, barrier island resto-

ration, vegetative plantings, and dredge soil 

disposal‖.5 Diversions of the river would en-

courage sediment deposit into areas that are 

unable to receive sediment due to natural or 

man-made levees. This would, in theory, lead 

to more wetland vegetation growth. One of 

the issues with this proposed idea is that large 

diversions could possibly become the main 

channel of the Mississippi River. Although 

smaller diversion channels are more cost ef-

fective and would not change the hydrology 

of the Mississippi River too much, they create 

wetlands at a much slower rate than larger 

channels. A study by Turner, et al. titled 

―Mississippi River diversions, coastal wetland 

restoration/creation and economy of scale‖ 

found that, ―In terms of the cost of land cre-

ated (or restored), smaller projects are much 

more effective than the largest projects...many 

smaller projects may ultimately accomplish 

much more than a few large projects‖.5 
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   Louisiana contains 40% of the coastal wetlands 

in the continental United States. 1 Coastal wet-

lands were threatened prior to the Gulf Oil Spill, 

and although it is difficult to make predictions on 

the long term effects of spilled oil, short term ef-

fects have begun to manifest a decline in the eco-

logical function of coastal wetlands. 1 

   The presence of oil in coastal wetlands would be 

detrimental to most vegetation. 1 Oil coating the 

roots and lower stalks of plants can be fatal; as 

plants die, their root systems will no longer be 

able to retain soil, resulting in elevated rates of 

erosion and habitat loss.1 

     Ninety-seven percent of harvested fish and 

shellfish caught in the Gulf spend at least some 

portion of their life cycle in coastal marshes.1 A 

decrease in the availability of habitat will likely 

cause a population decrease amongst many differ-

ent fish species, thereby, reducing the availability 

of catch for the fishing industry and threatening an 

essential component of the local economy. 1 

   Species that leave coastal marshes may enter 

open water, where surface oil, most commonly 

present early in the spill, can affect littoral spe-

cies, those that live near the surface. 1 Over time, 

weather conditions and other abiotic factors will 

cause oil to reach lower depths in the water col-

umn.1 At this point reef and open water species 

will begin to come in contact with oil. Shrimp, 

fish with planktonic reproduction, and many shark 

species all breed in these areas and will likely be 

affected.1 

   Behavioral impacts are prevalent and can cause 

animals to be displaced from their habitats and be 

disrupted in the way they socially interact.2 

Changes in prey availability and forage habitat are 

also affected when oil is introduced into an eco-

system. Reproductive and migratory behaviors are 

threatened with the presence of oil. 2 

     The effect of oil on an organism‘s reproductive 

ability is largely unknown. 3 Behavioral responses 

in relation to reproduction include animals mov-

ing away from the habitat they normally mate in 

because of the presence of oil.  Larger marine 

mammals may flee areas where a high presence of  

spilled oil exists but smaller organisms like 

shrimp are unable to move great distances. Many 

shrimp depend on the estuaries and marshes of 

the Gulf coast for breeding and reproduction. 

Eggs remain in the shallow water and can be 

greatly affected by even the smallest amount of 

oil.3 

   Polycyclic aromatic hydrocarbons (PAHs) in 

crude oil are a serious concern to a wide array of 

organisms, from marine birds to aquatic inverte-

brates.1 At high levels, PAHs can cause mortal-

ity, and there is also the potential for PAHs to 

have many sublethal effects. DNA damage, liver 

disease, cancer, and reproductive, developmen-

tal, and immune system impairment are conse-

quences of PAH exposure that can affect fish, 

birds, and many other species.1 

     In the Gulf of Mexico, there exists a wide 

range of marine habitats. 4 Each habitat varies in 

its significance to the overall marine ecosystem 

and in its sensitivity to spilled oil. The three 

beach types described in Table 1 represent poten-

tially sheltered areas where the presence of oil 

can be detected in sediment 30 years after the 

spill event. 4 Oil may persist in soft substrates 

and subsurface sediments under gravel shore-

lines, where weathering processes that naturally 

disperse oil are considered minimal. Offshore 

and pelagic communities rebound more quickly 

because oil is less likely to accumulate when ex-

posed to abiotic factors responsible for degrada-

tion and dispersal.4 Of the marine habitats listed 

in Table 1, no other ecosystem has such biologi-

cal diversity as a healthy coral reef. 4 

    More than 300 acres of the northern-most 

coral reef in the continental United States is lo-

cated 110 miles south of the Texas/Louisiana 

border in the Flower Garden banks National Ma-

rine Sanctuary.5 Ridge, considered the deepest 

coral reef in the U.S., lies on the southwest Flor-

ida Shelf.6 Reefs provide vital ecosystem ser-

vices such as the protection of coastlines from 

erosion and storms. Furthermore, reefs are con-

sidered economically viable because they exist  

Ecological Effects 
 

An overview of how spilled oil could impact different marine habi-

tats in the Gulf of Mexico 
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Table 1. Marine habitats are vulnerable to long-term contamination 

by oil and chemical dispersants, and are  

impacted according to how each type functions to support commu-

nities of different marine life forms.2   

 

as nursery and spawning grounds for important 

fish species.4  

     In the Gulf of Mexico, the movement of spilled 

oil threatens the health of coral reefs. The loop cur-

rent, flowing north into the Gulf of Mexico and 

exiting through the Florida Straits, could poten-

tially carry the spilled oil eastward, while the Lou-

isiana coastal current could spread oil as far west 

as central Texas.5 Each coral reef presents a unique 

set of physical, chemical, and biological condi-

tions, which make it difficult to predict the impact 

of an oil spill to one particular reef. Studies have 

confirmed that corals may be exposed to spilled oil 

by three ways: 1) the lighter components of oil 

may mix into water if wave action is prevalent; 2) 

heavier components may weather and smother 

reefs after mixing with sediments; 3) surface oil 

may be deposited on intertidal corals that become 

exposed with the tides.4 

    If coral is in direct contact with spilled oil, expo-

sure will most likely result in sublethal effects, 

such as reduced growth, reproduction, or photo-

synthesis, instead of acute mortality; however, the 

effects of oil on coral vary according to species, 

life stage, and the type and duration of oil expo-

sure. 4  

     Early developmental forms, such as coral lar-

vae, are particularly sensitive to the effects of oil. 

The development and viability of coral larvae can 

be significantly reduced by oil slicks.4 The recov-

ery of coral communities may take several years 

and partially depends on the recovery  of associ-

ated communities (e.g. mangroves and seagrasses, 

which act as nursery and foraging habitats).4 

     Studying past oil spills in coral reef environments 

enables us to examine the complexities and variables 

that these incidents present and illustrates what fur-

ther documentation is needed to know whether cor-

als were impacted and for how long. 4 In April, 

1986, an oil spill that occurred at Bahia Las Minas, 

Panama released an estimated 60,000-100,000 bar-

rels of medium weight crude oil into the bay. 7 Ex-

tensive studies have indicated that widespread lethal 

and sublethal effects to coral resulted from the 

spilled crude oil. A study by Guzmán et al. com-

pared the cover of common coral species before and 

after the oil spill at Bahía Las Minas.7 One reef, 

heavily covered in oil, had a reduced coral cover of 

76% in the 0.5-3 m depth range and a cover decrease 

by 56% in the >3-6 m depth range.7 Moderately oiled 

reefs experienced a less severe decrease in coral 

cover, and unoiled reference reefs either had in-

creased cover or did not change. Sublethal impacts 

on coral included decreased growth, reproduction, 

and recruitment. 7 

   In a different study, harsh impacts to reefs in Ku-

wait and Saudi Arabia were expected given the mag-

nitude of the 1991 oil spill in the Arabian Gulf (an 

estimated 6.3 million barrels of oil was released), but 

damage to nearshore and offshore coral communi-

ties, following surveys from 1992-1994, was re-

markably minor.4 New growth was observed in the 

dead portions of coral, found mostly in shallower 

water. 4  
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Oil spills destroy ecosystems, kill wildlife, and af-

fect human health as well. Oil is semi-volatile sub-

stance, meaning it can evaporate and create a heavy 

vapor that stays near the ground. As the situation in 

the Gulf Coast unfolds the local communities and 

workers must be protected.  

     James ―Catfish‖ Miller, a fisherman from Biloxi, 

Mississippi, worked for 60 days in BP‘s Vessels of 

Opportunity program using his boat to help clean 

the Gulf. 1 His interview was featured in NOLA in 

January 2011 where he explained, ―I'm sick today 

and nobody wants to take care of me.‖1 James 

Miller is merely one of over 300 people, most of 

whom are involved in the cleanup effort, who have 

come forward to complain of spill-related symp-

toms. It is these complaints that are fueling the in-

vestigation of the human health effects of the oil 

spill. 

 

Short Term Health Effects 

     Oil contains petroleum hydrocarbons, which are 

toxic and irritating to the skin and airways. When 

exposed directly to the skin, a disease called derma-

titis and other secondary skin infections can ensue.2 

Dermatitis is a term that refers to skin inflamma-

tion. It often is characterized by red, itchy skin that 

can lead to blistering and swelling. There is also a 

chance of dermal hypersensitivity, erythema, 

edema, rashes, or burning sensation.3  

     Respiratory issues have also been brought on by 

the oil spill. Crude oil that emerges from the Gulf 

can evaporate very rapidly, creating a toxic mixture 

of volatile organic compounds. Not only does the 

evaporation of oil impact the health of humans, but 

the cleanup techniques used prove to cause health 

issues as well. A common remediation technique 

utilized has been in situ burning. Burning of the oil 

creates a particulate matter, commonly referred to 

as ―soot,‖ which has been known to cause respira-

tory problems and can even lead to premature mor-

tality. Under low wind conditions, toxins can travel 

short distances at high concentrations that can be 

hazardous to nearby areas. Although there is some 

debate among various studies on the impact of oil 

spills on human health, experts agree that residents 

should avoid oil fumes at all costs. 

     As previously mentioned, oil is not the only fac-

tor that has impacted human health. The use of 

chemical dispersants has also resulted in health is-

sues for cleanup workers. Studies show that the 

chemicals in dispersants cause coughing and skin 

irritation. People working with dispersants have 

been advised to use filter masks and air supplied 

breathing apparatuses to protect their respiratory 

systems. It has also been suggested that they wear 

protective gloves, boots, goggles and coveralls to 

prevent skin and eye contact.4 Proper decontamina-

tion techniques paired with coveralls and gloves can 

help minimize these risks. 

 

Long Term Health Effects 

     Although the long term health effects caused by 

the BP Oil Spill are hard to predict, there are known 

components of both oil and dispersants that cause 

lasting health problems. Benzene and naphthalene 

are known carcinogens specifically linked to leuke-

mia and lung cancer, while other chemical com-

pounds target the respiratory and central nervous 

systems.5 Fourteen years after the Alaskan Exxon 

Valdez spill in 1989 there was a documented in-

crease in occurrence of chronic airway disease 

symptoms among cleanup workers exposed to high 

concentrations of oil and an increase in civilian 

cases of neurological damage.5 The exposure to oil 

is also found to have an effect on child birth rates 

and birth defects. The chemical toluene is a known 

teratogen, a chemical that causes birth defects, and 

is found in crude oil. 

 

Mental Health Effects 

   The public health effects span farther than physi-

cal ailments. Mental health effects experienced 

along the Gulf Coast are extremely important when 

assessing the overall effects associated with the 

2010 BP Oil Spill. Residents of coastal Louisiana 

are culturally rooted and established in their com-

munities with 60% of residents living in their com-

munities for their entire lives.6 In combination with 

the pre-disposing factors of Hurricane Katrina, Rita, 

and Gustav, mental health effects are emphasized.      

Unlike natural disasters, technological disasters 

such as the BP Oil Spill have much more chronic 

mental health effects on individuals and communi-

ties. These effects include depression, substance 

abuse, domestic violence, psychological disorders, 

 

Human Health 
How the oil spill has affected humans and their health. 
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and the disruption of family structures.7 With the 

passage of the Mental Health Parity and Addiction 

Equity Act of 2008, Congress recognized that 

physical and mental health needs are not separate 

entities and should be treated as equal issues.7 How-

ever, state and federal funding, as well as funding 

from BP, has primarily focused on the physical ef-

fects on the BP Oil Spill with much less emphasis 

on mental health effects. Pamela S. Hyde, an Ad-

ministrator for the Substance Abuse and Mental 

Health Services Administration (SAMHSA), stated 

that: 

     ―History tells us that the emotional impact 

of the devastating losses experienced by in-

dividuals and families as a result of the oil 

spill will continue to play out over the years 

to come. Now that the immediate response 

phase has come to a close, we are shifting 

our focus to long term recovery and being 

there for gulf coast residents in need of emo-

tional strength as they rebuild their lives.‖ 7      

Those majorly affected by the BP Oil Spill in the 

Gulf States include children and families, minority 

fishing communities, tribal communities, and 

cleanup workers. 

 

Children and Families 

     A study conducted after Katrina concluded that 

children exposed to the hurricane were five times 

more likely to suffer from emotional disturbances 

than before the hurricane. Louisiana and Missis-

sippi reported that over one-third of children were 

suffering physical or mental health effects due to 

BP Oil Spill. Children were affected both mentally 

and physically by the 2010 BP Oil Spill.8 Addition-

ally, African American children and children in 

households earning less than $25,000 were more 

susceptible to both mental and physical effects 

caused by the 2010 BP Oil Spill. This clarifies that 

socioeconomic status is a predetermining factor in 

terms of assessing effects of disasters like Katrina 

or the BP Oil Spill.8 

     Women take on the role of caregiver as family 

members became sick and families destabilize. As 

mental health issues increase in the Gulf, more 

women have been reported as stepping up as lead-

ers and spokespersons for their families. Because of 

the emphasis on women being in charge of house-

hold matters, women have additional tasks of tell-

ing their stories, seeking justice, and identifying and 

accessing public assistance for their families.9 

 

Minority and Tribal Communities 

   Vietnamese, Laotian, and Cambodian fisherman 

who live along the Gulf Coast are severely affected 

by the BP Oil Spill. Not only do they solely rely on 

the water for their source of income, but the lan-

guage barrier they face inhibits them from being 

able to find other means of employment or family 

assistance. Tribal communities were also adversely 

affected by the BP Oil Spill, as they had suffered 

and were just beginning to recover from Hurricane 

Katrina, Rita, and Gustav. The three hurricanes se-

verely affected the Houma Nation in terms of the 

wetland degradation in their area. The BP Oil Spill 

attacked the Houma Nation‘s economic means be-

cause the majority of the nation makes their liveli-

hood from fishing and shrimping. 6 

 

Cleanup Workers 

   Finally, cleanup workers of the BP Oil Spill will 

be studied for long term physical and mental health 

effects. A survey conducted one year after the 

Exxon Valdez spill concluded that cleanup workers 

who had ―high exposure‖ to oil where 3.6 times 

more likely to develop anxiety disorders and 2.9 

times more likely to develop Post Traumatic Stress 

Disorder.‖ 6 

 

Gulf Long-term Follow-up Study 

     The National Institute of Health (NIH), particu-

larly the National Institute of Environmental Health 

Sciences (NIEHS) branch, is conducting a study 

entitled the Gulf Long-term Follow-up Study. This 

study will record both the physical and mental long 

term health effects caused by the BP Oil spill. It 

will include about 55,000 test subjects with varying 

roles in the spill, from cleanup workers to civilians. 

The study will look at health effects between differ-

ent cleanup jobs and exposures rates compared to 

those people who were not exposed. It will also ex-

amine why some people are more likely to become 

sick than others and finally look at the effects of job 

loss and stress on mental health. For more informa-

tion about this study visit: www.nihgulfstudy.org.10 

Documented Illnesses 

     Documents addressing the illnesses related to the 

2010 Gulf Oil Spill are rare.  No recent data of the 

Deepwater Horizon Oil Spill has been reported to 

the Center for Disease Control (CDC), since De-

cember 201011. Up until December 2010, the most 

frequently reported symptoms were headaches,  
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nausea, upper and lower respiratory problems, as 

well as skin irritations.12  Table 1 provides a list of 

reported symptoms resulting from the 2010 oil spill 

on the Gulf coast. Over the course of seven months 

(June 2010 to December 2010), The National Insti-

tute for Occupational Safety and Health (NIOSH) 

conducted a series of health surveys of Deepwater 

Horizon Response workers.  NIOSH released nine 

interim reports to the CDC. 

     In the first interim report, NIOSH reported 

symptoms of workers applying dispersants and col-

lecting water samples.  The workers on these ves-

sels experienced symptoms of upper and lower res-

piratory distress, headaches, fatigue, and skin irrita-

tion.13 The fifth interim report published results of 

forty-four wildlife cleanup workers.  NIOSH found 

that one-half of the workers experienced skin irrita-

tion and more than one-third of the workers experi-

enced headaches, dizziness, and fatigue4. NIOSH‘s 

final interim report stated that of the 826 response 

workers questioned, the most frequently reported 

symptoms were heat stress, headaches, and upper 

respiratory symptoms.14 NIOSH also found that 

among the people surveyed, those exposed to both 

oil and dispersants were more likely to show upper 

and lower respiratory symptoms.15 The Huffington 

Post reported that even a year after the Deepwater 

Horizon Oil Spill people are still experiencing un-

explained illnesses. 

 
Table 1. Symptoms reported between September 12, 2010 

and September 18, 2010.   A total of 411 people were sur-

veyed, 325 workers and 86 of the general population exposed 

to oil spill in Louisiana. 

 

Jamie Simon, a 32-year-old woman, was exposed to 

dispersants and now complains of dizziness, vomit-

ing, ear infections, a swollen throat, poor vision in 

one eye, and memory loss.16 She experiences  

symptoms relatively similar to the workers in Table 

1. The Huffington Post also stated that according to 

the Centers for Disease Control and Prevention, ex-

posure to dispersants over a long period of time can 

lead to liver and kidney damage, as well as damage 

to the central nervous system.15 

     According to the CDC, it is difficult to deter-

mine whether or not the symptoms occur solely be-

cause of the oil spill or if there are any other factors 

that contribute to these symptoms.  Figure 1 gives 

an example of this uncertainty; the comparison be-

tween frequently reported symptoms in the worker 

population versus the general population is illus-

trated. Comparing the percentages of reported 

symptoms in Table 1 and Figure 1, those most fre-

quently described include headaches, fatigue, dizzi-

ness, nausea, vomiting, coughing, shortness of 

breath, and throat irritation. 

     Table 1 illustrates that a large portion of workers 

have reported these symptoms when comparing 

them against the general population.  

Figure 1. Compares the most prevalent symptoms shown in 

Table 1.  Percentages of each symptom were determined 

within its respective group, workers or general population.   
 

The number of people who reported headaches was 

119 of the workers and 37 of the general popula-

tion. When looking at these numbers as a whole, a 

larger portion of workers reported having these 

symptoms; therefore it is assumed that these symp-

toms are a result of exposure to toxins related to the 

oil spill.  Looking at the percentages, however, re-

futes this idea.  According to Figure 1, the general 

population has a greater percentage of people dis-

playing health-related symptoms, with the excep-

tion of fatigue, than the workers. Therefore, it can-

not be determined that these reported symptoms are 

a direct result of exposure to oil or dispersants.   
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     Twenty-two years ago, when the Exxon Valdez 

oil spill occurred in Prince William Sound, Alaska 

the remediation techniques used were mechanical 

recovery, in situ burning, and the application of 

chemical dispersant1. Despite new advancements in 

technology and the complicated nature of the Deep-

water Horizon blowout, the response to this catas-

trophe was effectively the same.2  

 

Mechanical Recovery 
     The three most common types of mechanical 

recovery include the use of containment booms, 

skimmers, and sand berms.3 Traditional contain-

ment booms consist of fabric containing buoyant 

material attached to a weighted sub-surface cur-

tain.3 The portion of the boom above the surface is 

referred to as the freeboard and prevents oil from 

splashing over the boom while the sub-surface cur-

tain is designed to keep oil from leaking from be-

neath.3 Deploying containment booms quickly and 

correctly can dramatically limit the spreading of 

spilled oil.3 Because oil is less dense than water, it 

floats to the surface and can be isolated using con-

tainment booms.3 Since April 20, 2010, 681.8 miles 

of containment booms have been deployed in oil 

dense regions in the Gulf of Mexico.4 While con-

tainment booms have great potential, a number of 

variables can complicate their use. Calm sea condi-

tions are necessary for effective collection.3 In addi-

tion, wind velocity, ocean currents, and oil viscosity 

can also hinder the success of containment booms. 

In rough weather conditions, several circles of 

booms may be required to contain a single area of 

oil.3 Given the bulky nature of containment booms, 

directing them to the areas of greatest oil concentra-

tion can be incredibly challenging and requires de-

ployment by experienced professionals.5  

     When weather permits, the use of containment 

booms has the potential to concentrate a thick layer 

of oil at the surface that can be burned or taken up 

by oil-removing vessels called skimmers.5 Skim-

mers provide a large surface area to collect oil.3 As 

skimmer slowly passes over the surface, oil attaches 

to rope mops and is reeled in to the disc skimmer  

where the oil is scraped off and the process contin-

ues.3 Authorities hoped that A Whale, a Taiwanese 

oil tanker transformed into the world‘s largest oil 

skimmer, would prove successful in Gulf cleanup 

effort.6 Unfortunately, during its test-period, A 

Whale failed to collect a substantial amount of oil 

and was deemed inefficient, due mostly to its enor-

mous size6. In addition, the application of chemical 

dispersant directly to the wellhead allowed the oil 

to break apart, making its collection at the surface 

much more difficult.6 As of October 2010, 34 mil-

lion gallons of oil-water mixture had been re-

moved from the Gulf using various skimming 

techniques.7 

     Sand berms were constructed in the Gulf of 

Mexico to protect Louisiana‘s coastline and barrier 

islands from the onset of spilled oil.7 Since June 

2010, sand dredged from the Gulf of Mexico has 

been used to construct approximately 10 miles of 

defensive islands several miles from the coast.7 As 

of October 2010, the sand berms had collected 

1,000 barrels of oil but when compared to the ap-

proximate 4.9 million barrels spilled, the sand 

berms weren‘t nearly as effective as experts had 

hoped.7 Scientists argue that with the application of 

chemical dispersant, the oil is much too dispersed 

for sand barriers to be effective.7 There is also ma-

jor concern that futile dredging efforts will waste 

sand resources that may be needed for future 

coastal restoration efforts.7 

Cleanup Efforts 

Remediation lessens the environmental impacts of oil spills but 

cannot full restore damaged  habitats 

Figure 2. Illustration of the sand berms constructed in the Gulf of 

Mexico as of October 2010.7 

 

SPRING 2011 SPECIAL ISSUE 11 



 

 
In Situ Burning 
     For a month after the well blow out, the U.S. 

Coast Guard carried out in situ burns to reduce the 

amount of surface oil. It is estimated in an August 

report by the National Oceanic Atmospheric Associa-

tion that 265,450 barrels of the 4,928,100 barrels 

spilled, or 5% of the total oil spilled was burned.8 

     When performing these burns, oil is concentrated 

with flame resistant blooms then set on fire when 

calm winds and seas are present. Considerations such 

as vicinity to communities, concentrations of toxins 

in the air, water, and soils, and bioaccumulation of 

toxins in food resources must be accounted for when 

performing in situ burns. Workers directly involved 

with oil burning are exposed to higher concentrations 

of combustion products, heat, and flash fires.9  

     The most lethal part about in situ burns are the 

smoke particles which can cause severe health prob-

lems if inhaled in high concentrations. Those at great-

est risk include the very young and old, pregnant 

women, and those with respiratory illnesses such as 

asthma. PM-10s are particles that are small enough to 

be inhaled into the respiratory tract and make up ap-

proximately 90% of the mass of particulate emitted 

from a burn.  The most appealing aspect of this 

method is the lack of financial expense in comparison 

to skimming and the use of dispersant.   

     The wildlife, however, has been known to suffer, 

either death from inhalation or being burned directly, 

seen in a lawmaking defense of burned sea turtles.9  

 

Dispersants 

     The sanctioned use of the dispersants Corexit 9500 

and Corexit EC9527A in the context of the Gulf Oil 

Spill has become a controversial issue. Consisting of 

various solvents and surfactants with hydrophilic and 

lipophilic tendencies, the use of these chemicals in-

creases the amount of oil that physically mixes with 

sea water.10 While this has potential to aid remedia-

tion efforts, it is detrimental in many environmental 

contexts. After the use of an estimated 2.2 million 

gallons of dispersant into the ocean environment,  

increasing information is available regarding the re-

percussions of this unprecedented use.11 

     Oil dispersants were applied to oil contaminated 

waters in varying methods. Dispersant was sprayed 

directly into the broken wellhead beneath the ocean in 

order to decrease surfacing oil as well as applied to 

contaminated surface waters via plane and water-

craft.11 In utilization, dispersants may remove large 

areas of surface oil that is most harmful to birds, sea 

Figure 2. Representation of the dispersant application methods used 

in the Deepwater Horizon Oil Spill.11 

 

and marine mammals.3,12 The use of dispersants is 

advantageous to prevent the movement of surface 

oil to sensitive ecological shorelines.3 This is bene-

ficial for economies dependent on the recreational 

revenues of their environments.3,12 

     Unfortunately, it is reported that the components 

of the dispersant is 10,000 times more toxic to 

aquatic biota than the contents of the crude oil.10 

This biota consists of fishes and pelagic species 

such as clams and oysters. It is difficult to consider 

the use of dispersant as a ‗remediation‘ technique 

because it does not remove the amount of toxic 

compounds in the environment—it contributes to 

it.10,11  

     Dispersants merely remove the detrimental im-

pact on one habitat and places the burden on an-

other. This ecological disaster is unique because it 

is the first time dispersant has been released subsur-

face in such large quantities.10,11 Consequently, the 

true ecological impacts will be illuminated over 

time with deeper investigation. 

 

Other Remediation Techniques 
     While the cleanup response to the Deepwater 

Horizon Spill focused primarily on mechanical re-

covery, dispersant use, and in situ burning, alterna-

tive methods exist which may be more effective to 

remedy oil contaminated environments. Unfortu-

nately, these new technologies were not used on 

large scales in remediation efforts. 

     Many factors contribute to the lack of deploy-

ment of new technologies as major remediation 

techniques. In general, the companies and individu-

als pioneering bioremediation do not have the fi-

nancial backing to implement their techniques 
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 on the large scale necessary for this for this disas-

ter.14,17 Although Blue Planet Water Solutions, the 

manufacturers of separation centrifuges, has the nec-

essary financial backing, the nature of their tech-

nique is unappealing to those responsible for the 

remediation of our natural habitats. Efficient cen-

trifugal separation relies on the lack of dispersants 

which ensures larger, more concentrated surface 

oil.18 

     Unfortunately, BP has a large bias for dispersant 

use for a number of reasons. At the time of the blow 

out, Nalco, a company who formed a joint venture 

company with Exxon in 1994, had a significant re-

serve of oil dispersant readily available. 15 Millions 

of gallons of Corexit 9500 and 9527 were purchased 

by BP from Nalco during the oil leak. 16 Increasing 

the incentive, Nalco‘s leadership includes executives 

of both Exxon and BP. 16 Indirectly, executives of 

BP actually benefited financially from this devastat-

ing disaster. Unfortunately, finances and politics hin-

dered the initiation of potentially more effective 

remediation techniques. 

     The need for new remediation techniques in oil 

contaminated environments is reflective of the 

world‘s dependency on oil. While there is a need for 

new techniques, they only reduce the environmental 

impacts of human caused disasters. Because there 

will always be risk when drilling for oil, it is impos-

sible to completely prevent oil contamination in 

natural environments. More attention should be fo-

cused on finding alternative energy solutions. 

 
 

Table 1. Pros and cons of alternative remediation techniques.  
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Recovery Type Examples Pros Cons 

Mechanical Re-
covery 

Separation centri-
fuges (Blue Planet 

Water Solutions) 

Effective separa-
tion of surface oil 

in the absence of 

dispersant 

$48 million annual 
to cost 

Bioremediation OSEII Cost effective, 
non-toxic, non-

invasive 

Creation of dead 
zones through 

microbial oxygen 

consumption 

Mycoremediation MycoBoom Natural process, 
cost effective 

Lack of research, 
no large scale 

reserve of fungi 

available 

Oil Sorbents Petroguard-D Non-toxic, fast 
acting 

Useful only on 
surface oil 
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Future Considerations 
Insight into the status of how things will potentially be in the future  if no 

further actions are taken, given the status of climate change, the Strategic 

Climate Change 

  One of the principal concerns about the future of 

the Gulf of Mexico is the role of climate change 

and the possible effects on its fragile ecosystem. 

Oceans have already absorbed roughly one-fourth 

to one-third of the excess carbon dioxide produced 

as a byproduct of industrial activity, along with the 

approximately 90% of the excess heat trapped by 

greenhouse gases.1 These two factors alone have 

and will continue to have major detrimental effects 

on the aquatic organisms in the Gulf. For instance, 

the decreased level of dissolved oxygen creates res-

piratory difficulties in large marine predators, and 

their absence in the Gulf would significantly change 

the food web.1 The elevated temperature, in addi-

tion, has led to an increase in bleaching in corals, 

while  the elevated carbon dioxide levels have de-

creased the pH of seawater by roughly 0.1. It is pre-

dicted by 2050 the ocean may be too acidic for cor-

als to calcify since the lowered pH leads to a reduc-

tion in available calcium carbonate.2 However, the 

warmer water has also allowed cold-sensitive cor-

als, such as the staghorn and elkhorn coral, to ex-

pand its territory and move into the Gulf of Mexico. 

Considering that the corals provide a home for nu-

merous organisms, their loss would drastically alter 

the composition and abundance of a myriad of spe-

cies.  

     According to Rabalais D. Justic‘ et. al., who cre-

ated a simulation of general circulation models, if 

the CO2 levels doubled would negatively impact the 

Gulf of Mexico.3 For any large body of water 

evaporation exceeds the amount of precipitation 

over it, and runoff from connecting rivers makes up 

for this difference. The Mississippi River is a major 

source of runoff for the Gulf of Mexico. It is pre-

dicted that with increased carbon dioxide levels, an 

even greater amount of freshwater runoff from the 

Mississippi and an altered seasonal timing of the 

runoff may result. Consequently, this may lead to 

altering the stability of the water column, surface 

productivity, and the oxygen cycling layers of the 

Gulf of Mexico.3 The hypoxic zone in the northern 

Gulf of Mexico consists of water containing less 

than 2 ppm of dissolved oxygen along the    

Louisiana-Texas coast. A reduction in the levels of 

dissolved oxygen causes stress and possible death 

for fish and benthic organisms. Hypoxia is created 

by an influx of limiting nutrients that promote the 

growth of algae and zooplankton. After these or-

ganisms die and sink to the bottom of the ocean, 

aerobic decomposers breakdown the organism, 

leading to a decrease in the available oxygen. Fur-

ther augmenting this problem is the stratification of 

fresh and saline water, where the oxygen-depleted 

water on the bottom of the ocean will not mix with 

the oxygen-rich water from the surface.4 The ele-

vated greenhouse gases acting on several different 

factors will also lead to an expansion in the hypoxic 

zone. The increased scale in freshwater runoff will 

also transport limiting factors for the growth of 

plankton such as silicon, nitrogen, and phosphorus. 

The levels of phytoplankton will increase, leading 

to a larger bloom of aerobic bacteria feeding on the 

phytoplankton, and, thus, result in an increased 

zone of oxygen depletion, also known as a dead 

zone. The elevated carbon dioxide will, as well, re-

duce the transport of diffused oxygen between the 

upper and lower ocean levels and effective at hori-

zontal oxygen transport. Overall these alterations in 

the Gulf of Mexico would most likely lead to a 

mass mortality of animal life, triggering substantial 

impacts on the food web, especially in the higher 

trophic levels. Fish, in order to avoid areas of oxy-

gen depletion, will have to have a mass migration 

that would trap them between the hypoxic water 

and the shore.3 This would create a mass mortality. 

     As climate change alters the state of the Gulf of 

Mexico, it begs the question will the flora and fauna 

be able to adapt to theses rapid changes? In general, 

evolution takes time; evolution takes millennia to 

occur.  While local adaptation of animals or plants 

to changes in the environment has been observed, 

there is very little evidence that these genetic shifts 

will lead to changes at the species level. It is more 

likely that species will change their geographic lo-

cation rather than evolve at its current location. The 

fossil records also support this notion and the lack 

of phenotypes radically shifting in a short period of 

time. The stress of climate change follows the  
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pattern seen of species either migrating or shift-

ing genetic traits in the next generation, but not 

evolving.2 

     One of the major impacts of climate change 

on plants and animals is its alteration of the tim-

ing of resources such as the life cycles of preda-

tors and preys, pollinators and flowering plants, 

and, in the case of the Gulf of Mexico, the distri-

butions and dynamics of plankton and fish.2 The 

present information on the role of climate change 

on the future of the Gulf and past evidence on 

the ability of a species to adapt and evolve paints 

a bleak picture for the Gulf of the if the current 

status quo continues. 

 

Strategic Oil Reserves 

     Given the monumental role of oil on the day-

to-day activity of an industrialized country, such 

as the U.S., and, consequently, its economy, the 

possibility that the government may implement a 

buffer in case the oil supply is drastically de-

creased is of great interest. A buffer would mean 

that fear of an oil supply shock may not play a 

principal part in the desire to drill for oil within 

the country, such as in the Gulf. A buffer actu-

ally does exist in the U.S. and it is called the 

Strategic Oil Reserves. The Strategic Oil Re-

serves (SRP) is a federally owned and operated 

stockpile of gas in order to protect the nation 

against an oil supply shock such as when the 

normal supply of oil is reduced. As of 2005, the 

SRP could reserve up to 1 billion barrels of oil, 

making it the largest reserve in the world.5 

     The idea behind the formation of the SRP, is 

it can supplement the supply of oil, causing a 

reduction in the price of oil and prevent enor-

mous transfer of money to oil exporters. The 

SRP‘s ability to effectively function, however, is 

highly dependent on private inventories. If a pri-

vate company in anticipation of a disruption or 

simply to hoard oil buys and stores oil, this will 

counteract the SRP‘s reserve.6 

    While there are arguments for its formation 

such as to potentially protect the country from a 

future oil embargo, there are several arguments 

against the SRP and its ability to counteract in-

flation in the price of oil. First, there is contro-

versy over the exact use of the SRP, whether it 

should be used in a national emergency or to al-

leviate elevated domestic oil and gas prices. Sec-

ond, regardless of its use, the SRP can only pro-

tect the country against temporary events.   

As of 2004 the SRP oil supply would only be 

able to increase the overall global supply of oil 

by 2.55%, which would correspond to only 9 

days worth of oil. Also it is important to note 

that the combined supplies of the U.S., Japan, 

and Western Europe equal only the world con-

sumption of oil over 20 days. If a true embargo 

does occur, the SRP would not overall be im-

mensely effective if it extends over a long period 

of time. Considering the SRP‘s narrow ability to 

aid the country in a price reduction of oil, it has 

been criticized, as well, as something that simply 

allows politicians to claim they have actively 

done something to protect the country against an 

oil crisis in the future. Yet, they continue to fail 

to truly attack the problem of what preventative 

steps can be made to diminish the need for oil 

from outside sources or the need of oil as an en-

ergy source at all.5 While a buffer to protect the 

country from an oil embargo is in place, it does 

not appear to truly aid the country or if it would 

lead to a reduced need for domestic drilling. 

 

More Oil Exploration 

     With the detrimental effects caused by the 

Deepwater Horizon oil spill and its subsequent 

cleanup, the state of future oil exploration is of 

considerable importance. At the end of March, 

President Obama stated that in order to lessen the 

dependence of the country on imported oil, his 

administration will seek to increase domestic oil 

production in both onshore and offshore sites. 

The U.S. regulators have already continued to 

allow Exxon Mobil, Chevron, and BHP Billiton 

to continue to drill for oil, and the Royal Dutch 

Shell recently was given permission to drill off 

the coast of Louisiana as long as they agreed to 

meet the new safety standards. BP, as well, has 

petitioned the U.S. regulators to permit them to 

resume drilling at 10 existing deepwater rigs in 

the Gulf. They hope to continue developing 

wells in that area in July, again agreeing to fol-

low the new, more rigorous safety regulations.7 

Oil exploration in the Gulf will continue. 
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 Conclusion 
Our final word on the 2010 Gulf Oil Spill 

     Only a year after the tragedy in the Gulf 

of Mexico, the effects of one of the world‘s 

largest manmade catastrophes are becoming 

evermore apparent.  This oil-related disaster 

directly impacts the lives of the millions liv-

ing on the Gulf coast. Many communities in 

this region rely entirely on the fishing and 

shrimping industries, which have been devas-

tated in the wake of the estimated 200 mil-

lion gallons of crude oil that ruptured into the 

Gulf of Mexico for 85 days. 

     Community outreach, organization, and 

networking will be the most significant forms 

of remediation in the socioeconomic recov-

ery of this region.  Those impacted must take 

a stand and defend themselves, as opposed to 

believing and hoping for positive outcomes.  

Without hesitation, the well-informed have 

the knowledge and power to assess the health 

effects of the unnatural contamination to the 

Gulf.  Those exposed to the volatile com-

pounds of oil are now at risk.  These pollut-

ants may not only have immediate conse-

quences to human health, but also possible 

mutagenic, carcinogenic, and teratogenic ef-

fects that may remain unknown for years to 

come.  Despite the lack of media attention 

and countless affirmations of safety from BP 

and closely associated government officials, 

the sea mist and salty ocean air that many 

have come to love are now polluted with tox-

ins. 

     The constant release much toxic oil and 

dispersant everyday for three months into one 

of the world‘s most productive bodies of wa-

ter cannot be ignored.  In combination with 

coastal erosion and natural disasters, the Lou-

isiana wetlands are quickly deteriorating at a 

an incredible rate. Due to human greed and 

consumption, this area of wetlands, that has 

proven to be so valuable, is struggling. There 

are many complexities behind the protection, 

conservation, and restoration of the Gulf eco-

system, which further complicate the many 

unanswered questions. 

    This naturally vulnerable environment 

needs to be better cared for by the individuals 

willing to take on the responsibility.   Man-

made disasters, such as this, are preventable.  

The Deepwater Horizon oil spill is a large-

scale experiment in marine toxicology, where 

the knowledge and understanding for even-

tual disasters can be obtained to better the 

containment and management strategies in 

the future.  As an undergraduate class study-

ing the toxic effects of contaminants on the 

environment, we now have the knowledge to 

make a difference.  As with many impossibly 

complex environmental problems, knowl-

edge is limitless and can shadow the true 

need for action.  As only a small, deeply as-

sociated piece to this world, humans have the 

ability to learn from our mistakes; yet to ini-

tiate change requires our even greater ability 

to care enough to take action. 
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 Glossary 

Adsorption: The binding of molecules to a 

surface.  

 

Advection: Transportation of a substance via 

fluid.  

 

Alkane: Organic compounds consisting of 

single-bonded carbon and hydrogen atoms. 

 

Anthropogenic: Of, relating to, or resulting 

from the influence of human beings on nature 

 

Aromatic compounds: Naphthenes with 

double-bonds, which make the chemical more 

stable. 

 

Backfill: To refill (as an excavation) usually 

with excavated material.  

 

Benthic: Organisms living on or in the bot-

tom of a body of water. 

 

Bioaccumulation: The accumulation of a 

contaminant in an organism either through 

direct exposure or ingestion of a contaminated 

food. 

 

Bioavailable: Compounds that are accessible 

to an organism. 

 

Biodegradation: Transformation of a sub-

stance into new compounds through bio-

chemical reactions or the actions of microor-

ganisms such as bacteria.  

 

Biomagnification: The process of increasing 

the concentration of a contaminant in living 

tissue at successively higher trophic levels in 

a food chain. 

 

Bioremediation: The use of biological proc-

esses to remove environmental pollutants. 

 

Biotransformation: Biotransformation is the 

process whereby a substance is changed from 

one chemical to another (transformed) by a 

chemical reaction within the body.  

 

 

Carcinogen: A cancer causing substance or 

agent. 

 

Chemical Degradation: The break-down of 

chemicals by other chemical means.  

 

Cytochrome P450: Family of enzymes used 

by the body to breakdown toxins. 

 

Dermal Hypersensitivity: A state in which 

the body reacts, to what is perceived as a for-

eign substance that comes in contact with the 

skin, with an exaggerated immune response.  

 

Dispersant: A combination of solvents and 

surfactants used to disperse surface oil into the 

water column.  

 

Edema:  Swelling caused by fluid in the 

body's tissues. 

 

Erythema: A skin condition characterized by 

redness or rash. 

 

Genotoxic: Damaging to the DNA. Genotoxic 

substances may result in mutations and/or can-

cer.  

 

Hydrology: A science dealing with the prop-

erties, distribution, and circulation of water on 

and below the earth‘s surface and in the at-

mosphere. 

 

Hydrophilic: A strong affinity to water. 

 

Hypoxia: Insufficient oxygen levels. 

 

In Situ: To examine a phenomenon exactly 

where it occurs. For example, In situ burning 

occurs at the surface waters contaminated by 

oil. 

 

Lipophilic: A strong affinity to fats or oils.  

 

Longshore movement (drift): Movement of 

sediment along a shoreline by successive 

waves.  
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Metabolite: Substance produced by metabo-

lism or breakdown. 

 

Molecular weight: The mass of one mole-

cule of that substance, relative to the atomic 

mass unit equal to 1/12 the mass of one atom 

of carbon-12. 

 

Naphthenes: Also known as cycloalkanes. 

They are carbons and cydrogens single-

bonded into a ring arrangement.   

 

Paraffins: Also known as alkanes, they are a 

chemical arrangement of singly-bonded car-

bon and cydrogen atoms. 

 

Pelagic: Living in open seas rather than near 

the shore. 

 

Photolysis: Part of the light-dependent reac-

tions of photosynthesis.  

 

Polycyclic Aromatic Hydrocarbons 

(PAHs): Group of organic chemicals that are 

comprised of four to seven fused carbon hy-

drogen aromatic rings.  

 

Sand berms: Barriers constructed from 

dredged sand to provide a physical barrier 

between ecosystems and oil.  

 

Skimmers: Vessels that separate crude oil 

from water by providing infinite surface for 

the oil to attach.  

 

Teratogen: A substance that negatively im-

pacts the development of a human embryo or 

fetus.  

 

Trophic: Refers to energy levels in a food 

chain. 

 

Volatilization: The process where a dis-

solved sample is vaporized 

SPRING 2011 SPECIAL ISSUE 19 



 

 

SPRING 2011 SPECIAL ISSUE 19 



 

 


