Deepwater Horizon Oil Spill
Research from the Northern Gulf Institute

The Northern Gulf Institute
The Northern Gulf Institute (NGI) is a National
Oceanic & Atmospheric Administration (NOAA)
Cooperative Institute that develops, operates, and
maintains an integrated research program
focused on filling gaps and reducing limitations
in current Northern Gulf of Mexico awareness
and understanding.

The Northern Gulf Institute
The Northern Gulf Institute is a cooperative
institute led by Mississippi State University,
partnering with the University of Southern
Mississippi, Louisiana State University, Florida
State University, and the Dauphin Island Sea
Lab, whose combined interrelated expertise is
ideally suited to fulfill the NOAA Cooperative
Institute program requirements.

The Northern Gulf Institute &
the Deepwater Horizon Oil Spill
Soon after the Deepwater Horizon oil spill, NGI
researchers began collecting data on animals, plants,
microbes and water quality to determine the extent
to which coastal ecosystems have been impacted by
the oil.
These data have helped to determine the impacts of
the oil spill, they will help to predict future impacts
of this and other spills and they have helped us to
better understand the Gulf of Mexico.

Mobile Bay: Tracking the Oil

Sampling stations

The movement and
redistribution of dissolved or
very small particles of oilbased substances in Mobile
Bay was a concern during and
after the spill. Dr. Kyeong
Park, a physical
oceanographer at the Dauphin
Island Sea Lab, sampled the
bay to document the presence
of oil and to determine what
forces affected oil movement
in the bay.

Monitoring Gulf Coast Fisheries
Following the Deepwater
Horizon oil spill, NGI-funded
researchers increased the
frequency and expanded the
coverage of sampling programs
already in place across the
northern Gulf of Mexico. Dr.
Sean Powers, a fisheries
scientist at the Dauphin Island
Sea Lab, is comparing data
from fisheries samples
collected after the spill to
historical baseline data.

Monitoring Nursery Habitats
Salt marshes and seagrass
meadows are highly
productive ecosystems that
provide critical habitat to
many ecologically and
economically important
species of fish and shellfish.
Drs. Ken Heck and Just
Cebrian of the Dauphin
Island Sea Lab, have found
little evidence of impacts on
Alabama’s marsh and
seagrass habitats.

Sargassum communities
The floating Sargassum
seaweed hosts a community
of organisms. Floating oil
potentially threatened these
open-ocean habitats. Since
the spill, Mr. Jim Franks
from the University of
Southern Mississippi has
been collecting Sargassum
mats and will be comparing
the abundance and diversity
of species in the community
to assess oil spill impacts.

Manatees in Mobile Bay
Unbeknownst to many,
manatees occur seasonally in
Mobile Bay. Dr. Ruth
Carmichael of the Dauphin
Island Sea Lab has been
closely monitoring Mobile Bay
manatees since 2009. Her NGIfunded study found that
manatees did not show
additional stress or negative
aspects of condition
attributable to oil exposure or
contamination.

Fish Health and Oil Exposure
Dr. Lora Petrie-Hanson from
Mississippi State University has
been studying the effects of oil
exposure on the immune system of
alligator gar and gulf killifish. Fish
were collected near Terrebonne
Bay, Louisiana and had been
exposed to oil. Work is ongoing.

Gulf Coast Salt Marshes
Salt marshes in the northern Gulf received varying amounts of
oil in the summer of 2010, ranging from light sheen and tarballs
in Alabama to patchy, heavy oiling in Louisiana. Dr. Deepak
Mishra, along with colleagues at Mississippi State University,
is using remote
sensing methods to
compare oil spill
impacts on the
health and growth
of marshes across
this broad
geographic range.

Deep-Sea Red Crabs

Red crab and a giant isopod or deep-sea ‘roly-poly’ (inset).

Ms. Harriet Perry, from
the University of Southern
Mississippi, has been
studying deep-sea red crabs
since the 1980’s. This
previous dataset permits the
determination of oil spill
impacts on this species.
Early results indicate that
crabs after the spill were in
poor condition and suffered
increased mortality during
collection.

Hurricane Effects
In late June and early July
of 2010, oil began washing
up on beaches and salt
marshes from Louisiana to
Florida. Dr. Pat
Fitzpatrick from
Mississippi State University
is developing models that
show this inundation of oil
was largely to two strong
weather systems, including
Hurricane Alex.
Wind data depicting the weather conditions during a period of
interest including category 2 Hurricane Alex as it approaches
Mexico (lower left).

Coastal Fish Communities
Public health concerns about the oil spill caused state and federal
authorities to close many areas of the northern Gulf of Mexico to
recreational and commercial fishing. Dr. John Valentine
(Dauphin Island Sea Lab) investigated the effects of these closures
on fish populations in coastal waters. He documented increases in
the total abundance of fish and changes in the number of different
fish species in the area sampled (below).

Bottom Communities
Dr. Kevin Yeager from the University of Southern Mississippi
has focused on the deposition of Deepwater Horizon oil on the
bottom of the Gulf and its impacts on the animals that live there.
He has measured the concentration of various constituents of oil,
such as PAHs (polycyclic
aromatic hydrocarbons) in
bottom sediments to determine
where oil was deposited. Using
the sampling apparatus in the
picture, he has collected bottom
dwelling animals. Early results
indicate changes in the number
of type of bottom dwelling
animals.

Florida to Louisiana: tracing the oil

Oiled salt marsh in Barataria Bay, Louisiana

Dr. Jeff Chanton of Florida
State University has mapped
the radioactive carbon
content of sediments and of
shell bearing animals on the
northern Gulf coast. These
data have allowed his team to
trace specific compounds
from the oil spill through
Gulf food webs that include
commercially and
recreationally important
species.

Gulf of Mexico Beaches

Note the layer of buried oil

Shortly after the explosion of
the Deepwater Horizon rig, oil
began washing ashore on many
Gulf coast sandy beaches. Over
time, because of wind and
waves, oil becomes buried
below the beach surface. Dr.
Markus Huettel at Florida
State University is researching
the effects of this buried oil.
His data indicate that one
effects is that oil changes the
way water drains through the
sand.

Spotted Seatrout
Spotted seatrout live in coastal estuaries of
the northern Gulf of Mexico. Thus, they
were exposed to varying amounts of oil
soon after the Deepwater Horizon spill. Dr.
Joe Griffitt at the University of Southern
Mississippi’s Gulf Coast Research Lab
Toxicology Research Center has been
investigating the physical effects of oil and
chemical dispersants on this important
species. Early results indicate that growth
rates decreased in larval and juvenile fish in
a laboratory environment.

Gulf of Mexico Dunes
Dr. Thomas Miller of
Florida State University
has been studying dune
plant communities of
Florida for more than 12
years. By sampling these
communities after the
spill, he will be able to
determine how plant
communities have been
impacted by the oil spill.

Collecting data on dune plants after the
Deepwater Horizon event

Breton Sound
Estuary
Dr. John Day
from Louisiana
State University
closely monitored
water quality in
the Breton Sound
estuary after the
spill.
Data indicate that most of the changes were due to
the large amounts of freshwater released from river
diversions during the spill.

New Techniques to Investigate Fish
Health and Oil Exposure
Dr. Mariola Edelmann,
from the Institute for
Genomics, Biocomputing
and Biotechnology at
Mississippi State
University, is developing
new laboratory techniques
to determine the effects of
oil on the health of fish.
Work to date has involved
acoustic extraction methods
and the sheepshead
minnow.

Phytoplankton: the base of marine food webs
Phytoplankton are photosynthetic
microscopic organisms found in
the surface waters of all oceans.
Dr. Sibel Bargu Ates from
Louisiana State University has
been investigating the effects of
the toxic components of crude oil
by studying two phytoplankton
species commonly found in the
Gulf of Mexico. Both species
showed decreased growth in
laboratory experiments.

Microbes and the Marine Food Web
Scientists are learning that microbes, or bacteria and viruses,
play important ecological roles in all eco-systems. Dr. Alice
Ortmann of the Dauphin Island Sea Lab compared microbial
samples taken before the oil spill to samples that were exposed
to Deepwater Horizon oil and found that normal pathways of
matter and energy were disrupted.

Chemical Effects of the Oil Spill
Dr. Alan Shiller, a chemical oceanographer from the University
of Southern Mississippi, has been studying both direct and
indirect chemical effects from the oil spill. His focus has been on
the oil itself. Data showed a decrease in oxygen levels in
subsurface plumes of oil
indicating microbial
breakdown of oil. These
observations will allow
other researchers to
understand larger scale
ecosystem effects of the
oil spill.
A set of water sampling bottles and sensing equipment
known as a CTD

Water Quality Monitoring: Barataria
Bay & Lake Pontchartrain

An ‘army’ of graduate students and laboratory
technicians have helped investigate the impacts of the
Deepwater Horizon event.

River flow into Barataria Bay
and Lake Pontchartrain has
been dramatically altered in
recent decades. LSU scientist
Dr. Eugene Turner has
studied the water quality of
Barataria Bay and surrounding
coastal waters since 1994.
Since the oil spill, he has
extended and increased
sampling in these areas. Early
results have shown only small
amounts of oil.

Public Health
Soon after the oil spill began, it became apparent that the physical
and mental health of residents living along the Gulf coast could be
affected. Coastal residents live near the water but many also earn a
living from the water or work in a tourism industry that relies on
clean water and beaches. Dr. Amal Mitra from the Department of
Community Health Sciences
at the University of Southern
Mississippi developed a
questionnaire to assess the
mental and physical heath of
Mississippi coastal residents.

Community Resilience

Damage from Hurricane Katrina,
common across coastal Mississippi

Shrimp harvested from
the Gulf of Mexico

Mississippi Gulf coast
residents are resilient, at
least according to one recent
study by Dr. Tom Osowski
in the School of Social Work
at the University of Southern
Mississippi. Even after
suffering enormous losses
with Hurricane Katrina,
survey data indicates most
coastal residents did not
show an increase in
symptoms of depression
after the Deepwater Horizon
oil spill.

Earth System Model
Scientists develop models to understand past events and make
future predictions. Led by Dr. Eric Chassignet, Florida State
University, in collaboration with scientists from other universities
are developing a comprehensive model to examine the
distribution and fate of the oil.

Ecosystem Modeling Framework
Modeling helps scientists pull together large amounts of data on
dissimilar topics. For several years now, scientists from several
NGI research institutions have worked together to develop an
Integrated Ecosystem Assessment (IEA) model for the northern
Gulf of Mexico. After the
Deepwater Horizon oil spill,
these scientists, including
oceanographers, ecologists,
population biologists and
modelers came together to
adapt the model’s framework
for examining the impacts of
The model includes many different types of information
the disaster.
from 4 distinct coastal areas on the northern Gulf coast.

For more information visit:
Northern Gulf Institute
www.northerngulfinstitute.org
National Oceanic & Atmospheric Administration
http://deepwaterhorizon.noaa.gov
Official site of the US Government
www.restorethegulf.gov

