E-85

BARRELS

As flood waters receded in the upper Midwest
this summer, scientists along the Gulf Coast region
were making dire predictions about how
natural disasters hundreds of miles away might
exacerbate another environmental issue downstream,
which ends in the Gulf Coast.
That issue is known as hypoxia zones, or more commonly referred to as
“Dead Zones” – areas of bodies of water that cannot support marine life due to
a lack of oxygen.
In order to sustain life, oceans and other bodies of water need a certain
amount of phosphorus and nitrogen. However, when there is too much
phosphorus and nitrogen runoff into a body of water, it causes an increase in
algae, or eutrophication, which sinks to the bottom and destroys the oxygen
in the water.
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Texas Shrimpers Don’t Feel the Green

Most scientists
believe that fertilizer
runoff is a leading
cause of the expanding Dead Zone
in the Gulf Coast.
Left: One of the
world’s largest Dead
Zones sits between
the coasts of
Louisiana and
Texas.
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As a result, shellfish (including
crabs and shrimp) must swim away
from those zones in order to survive.
Studies have shown diminished reproduction capacity in sea life living in
and around Dead Zone areas.
The Environmental Protection
Agency says that runoff from developed land, fertilizer from farmlands –
especially corn – as well as oil erosion
and atmospheric deposition, cause
Dead Zones to occur.
Dead Zones are not new. These
hypoxia zones have been recorded in
oceans all over the world, including
the West Coast. One of the world’s
largest Dead Zones is in our own Gulf
Coast, sitting between the coasts of
Louisiana and Texas.
Since 2007 and early 2008, increased attention has been focused on
the Dead Zone issue, due to the Renewable Fuel Standard, which mandates
more U.S. corn production for use as
ethanol for renewable energy.
Most scientists believe that fertilizer
runoff is a leading cause of the expanding Dead Zone in the Gulf Coast; and
corn is a primary offending crop, due
to its high use of fertilizer. Studies
associated with the ethanol mandate
have ignited a debate within the scientific community about the causes,
effects, and the solutions to the issue.

History of Gulf Coast
Dead Zones

Scientists first began regularly measuring the Dead Zone in the Gulf Coast in
1985, according to Matt Rota, director of
the water resources program for the Gulf
Restoration Network in New Orleans.

Since then, routine annual Dead
Zone research monitoring has focused
on where the mouth of the Mississippi
River drains into the Gulf of Mexico
off of the Louisiana coast. The monitoring effort, led by Louisiana State
University, has traditionally stopped at
the Louisiana border. “Up until the past
few years, it was thought that the Dead
Zones off of the coast of Texas weren’t as
severe, or even episodic, meaning they
weren’t of concern unless there were
a flooding event,” says Steve DiMarco,
associate professor in the Texas A&M
Oceanography department.
DiMarco notes that until 1992,
the size of the Dead Zone remained at
around 10,000 square kilometers.
But in 1993, it grew to 18,000
square kilometers.
Most Gulf hypoxia research is
conducted in mid-summer, when the
zones reach their peak in size. DiMarco
explains that the winds associated with
spring, fall, and winter mix up the water, not allowing the algae to sink; and
as a result, it doesn’t pull the oxygen
from the water as fast. In the summer,
though, when the air is still, conditions
create a perfect incubator for hypoxia.
DiMarco says Dead Zones can occur at
any time of year, but are more prevalent during the late summer months.
“The conditions have to be right to
get measurable hypoxia zones,” says
DiMarco. “It becomes how fast can the
oxygen be pulled out, versus how fast
can it reventillate.”
In 2007, the hypoxia zone in the Mississippi Basin region off the Louisiana
coast became the third-largest year on
record, its size estimated at about 8,000
square miles, or just a little smaller
than the state of New Jersey. Scientists
expect the Dead Zone to expand even
further this year, to about 8,800 square
miles, or the same size as New Jersey,
based on estimates from preliminary
study cruises in early to mid-July.
DiMarco says measurements for
Dead Zone areas off the Texas coast
date back to as early as 1979 after
flooding on the Brazos River. However,
Texas data has been sporadic, not garnering as much attention as the Louisiana/Mississippi Basin Dead Zone.
“The Brazos River is the only river
that makes it all the way to the coast,” he
explains. “The other rivers flow through
other bodies of water and through the
bay first, so what you have is very fresh
water dumping directly into the Gulf.”

The size of the Texas coast Dead
Zone is currently unknown, DiMarco
says, but he believes it extends from
the Louisiana border to Brownsville,
possibly reaching as far as 20 miles
out from the coast.
DiMarco took part in a sampling
cruise off of the Texas coast in July
2007, which was another flooding
year for the Brazos River. “I had
reports from samples taken in June
that hypoxia was already present,” he
says. “It was present in July, and other

samples proved it was present until
at least September, when Hurricane
Humberto landed near Port Arthur
and stirred up the water.”

Effects on Texas Industry
What that means for both professional and recreational fisherman
and shrimpers is that for at least four
months during prime fishing season,
when the waters are at their warmest,
fish and shrimp were either killed
by the lack of the oxygen in the
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Professional and recreational
fishermen, as well as shrimpers
feel the imact of the Dead Zone.
During prime fishing season,
when waters are at their warmest, fish and shrimp were either
killed by the lack of oxygen in
the water, or had to move away
from the Dead Zones.

water, or had to move away from the
Dead Zones.
“Shrimp, unlike oysters, can move,”
says Deborah Long, spokesperson
for the Southern Shrimp Alliance
in Tarpon Springs, Fla. “As the zone
extends, they push out into the
depths where they can live, or
toward the shore.”
Studies of fish, shrimp and other
shellfish off of the Louisiana coast
also show that mating patterns may
be disturbed, damaging reproduction
among sea life that live in and around
the Dead Zone. Juvenile snapper, for
example, has been reduced by more
than 20 percent in the past few years.
Benny Gallaway, president of LGL
Ecological Research Associates, Inc.,
who speaks to some of the issues for the
Southern Shrimp Alliance, doubts that
Dead Zone effects on shrimp landings
off the Texas coast have received much
attention. “I don’t think there’s been any
studies, per se,” says Gallaway. “That’s
not good; and in terms of quantifying,
I’m not sure anything has been done.”
Gallaway says that shrimp harvests
have decreased all along the Gulf Coast
in recent years, but not solely due to
the Dead Zone’s impact on the industry.
“Shrimp prices are low and fuel prices
are high,” he says, adding that the number of shrimpers in Texas ranges from
1,200 to 1,500. “It used to be three to
five times higher than that.” A combination of causes, from fewer shrimpers to
the effects of the Dead Zone, makes it
hard to pinpoint any single issue. “We
know the effort has declined in recent
years over 50 percent.”
Long, too, says she has no data –
anecdotal or formal – indicating that
shrimpers are landing less haul due
to the Dead Zone. “What we have seen
in Louisiana with the Dead Zone is
a shift in migration patterns,” says
Long. “What shrimpers might have to
do in Texas, if it is affecting the landings, is move further down the coast.”
The hypoxia zone not only affects
shellfish and other fish, but affects sea
turtles as well, who also must move
closer to the shoreline.
Gallaway says this does put sea
turtles in harm’s way of boats that are
hugging the shoreline looking for sea
catch. However, he says, due to new
regulations, which require larger
holes in nets to protect sea turtles, 94
percent of them pass safely through a
shrimper’s net.

Fertilizer or Weather?
While it is agreed that the combination of too much nitrogen and phosphorous pollution is what creates and
expands the Dead Zone regions, leading scientists who have been studying
the issue disagree on the main cause.
Chris Kucharick, a scientist with
the University of Wisconsin – Madison, co-authored a study last year
naming runoff farmland fertilizers as
the leading cause of Dead Zones. Corn
crops were identified as a leading
polluter, given the amount of fertilizer
that stays on the plant, versus what is
leached into the soil.
Kucharik and his co-author, Simon
D. Donner of the University of British Columbia in Canada, collected
planting data of corn from Minnesota
throughout the lower Midwestern
states and the South from 1980 to the
present, and created projections of
increased corn plantings of one percent per year. The projections resulted
in an increase of 10-19 percent more
nitrogen pollution spilling into the
tributaries, which ultimately runs
downstream, passing from river to
river and ending up in the Gulf.
“We assumed that the farmers would
apply the amount of fertilizers that are
being applied in current times,” Kucharik says. “Only about 40 to 45 percent
of the fertilizer applied is used by the
plant, leaching loses the rest.”
According to figures released by the
U.S. Department of Agriculture in 2007,
corn production was estimated to have
increased by 19 percent from 2006.
Additionally, Kucharik says, the
flooding in the upper Midwest, as
well as in the upper Southern states
such as Arkansas, is of concern this
year: “The flooding happened right
after the fertilizer was applied,” says
Kucharik. “Once the farmers plant
the corn, they’re really at the mercy
of Mother Nature.”
Scientists and organizations studying the Dead Zone issue took Kucharik
and Donner’s report as a rallying cry
to take a second look at the increased
ethanol standards and whether the
new laws were really benefiting the
environment – or assisting in causing
larger Dead Zone areas, resulting in
another environmental disaster.
Kucharik says his study wasn’t
meant to be a “hit piece” on the corn
industry but, rather, a report intended to draw attention to the problem,

its cause, and possible corrective
measures. Kucharik says he realizes
that many farmers are using fewer
fertilizers; some are using less because
costs have soared. But he says there
are a few farmers still ambivalent
over fertilizing.
David Ward, chairman of a production stewardship action team for
the National Corn Growers Association, has studied the link of corn
production and hypoxia, noting that
it benefits any farmer to be a good
steward of the land. “In growing all

crops, farmers are very conscious of
their environmental footprint,” says
Ward, adding that just because there
has been higher demand and better
prices, it doesn’t mean that farmers
will take shortcuts in production.
After all, he adds, fertilizer is still a
high-priced commodity.
The Renewable Fuel Association
would not return calls for comment
on this article.
Rota concedes that other signature
sources of hypoxia problems exist,
including urban runoff, including
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sewage treatment; but cites fertilizer
as a leading contributor. “I see the
corn ethanol mandates exchanging
one environmental problem for another,” says Rota.
On the other hand, DiMarco
caused controversy in the scientific community this spring when he
published a report placing most of
the blame for Dead Zone areas on the
weather, with pollutant runoff as a
secondary cause.
“I think that putting the blame on
the corn ethanol issue is premature,”
DiMarco says. “To simply say it [the
Dead Zones] will get bigger is too
alarmist at this point.”
DiMarco adds that if the problem
with expanding Dead Zones only included pollution from nitrate,
then, “absolutely, if we produce more
corn for ethanol, then we’ll have a
bigger area.”
However, DiMarco says, there are
many more issues involved than nitrate
pollution. “In Louisiana, for example,
there’s organic material running into
the water from the wetlands, and
there’s a lot of data showing their
coastline has changed,” he notes. “Any
sediment that’s used to supply swamps
is ejected into the ocean.”

Solutions Come with a Price

While DiMarco and his peers may not agree on
the leading cause of Dead Zones – be it synthetic
fertilizer and other pollution caused by humans, or
weather and other natural causes – they do agree
it is a problem.
John C. Strickland (right), of Organic Growing
Systems, Inc., says organic fertilizers – such as
the company’s TOP 4-2-2 fertilizer – may help cure
the expanding Dead Zones.

Recently, Texas Governor Rick
Perry led a cry to repeal the Renewable Fuel Standard, but not because
of concern about the growing Dead
Zone off of the coast of his state.
Perry was concerned for ranchers
and others who have been paying for
the rising cost of corn through feed
and groceries.
The Texas Commission on Environmental Quality hasn’t studied the
issue of the Dead Zone off its coast.
The shrimping industry hasn’t conducted any formal surveys among
their members, and the Chambers
of Commerce in both Houston and
Galveston indicate that the issue
wasn’t even on their radar for the
exploring what the cost might be to
industry in their areas.
DiMarco says that the National Oceanic and Atmospheric Administration
has been a key part of his research, as
well as samples taken by Texas Parks
and Wildlife; but he hasn’t had the
funding to conduct widespread routine research to study the Dead Zone

off of the Texas coast. He even had
to rely on a volunteer high school
science teacher to report some of his
2007 data. “It comes back to economics,” says DiMarco. “I don’t think anyone yet knows what effects this will
have on the Texas fishing industry
or the industries they support. There
really are no funds and no champions for it.”
There is an EPA committee with
members from states in the Midwest
through Louisiana, but up until now,
it has been focusing on the larger
problem off the Louisiana coast.
While DiMarco and his peers
may not agree on the leading cause
of Dead Zones – be it fertilizer and
other pollution caused by humans,
or weather and other natural causes
– they do agree it is a problem. This
past July, DiMarco embarked on his
2008 cruise to measure the expanse
of the Dead Zone off the Texas coast,
and preliminary results suggest that
the area had grown and now contains less oxygen than ever.
“That really is a problem,” says
DiMarco. “And the effects of the spring
flooding wouldn’t be there yet, so we
don’t know why this is happening.”
Scientists all agree that nitrate
pollution contributes to Dead Zone
formation, and that reducing use of
synthetic fertilizer will most likely
help cure the expanding Dead Zones
in the Gulf Coast.
If increased corn production,
which leads to an increased use in
fertilizer, is the problem, John C.
Strickland, chief operating officer
for Organic Growing Systems, Inc.,
in Alpharetta, Ga., thinks he has the
solution. He says organic products
such as his TOP 4-2-2 fertilizer feeds
the soil and is absorbed by the plant,
rather than feeding the plant and
leaching the remainder into the
soil. He notes a dramatic increase
in interest among farmers ready to
convert to organic fertilizers in the
past year.
It is known that Dead Zones can
be reversed. In the Black Sea, for
example, in Russia, Dead Zones
were virtually eliminated from the
1990s through the early part of the
21st century. It was at first believed
the zone disappeared because after
the economic collapse of the Soviet Union, farmers couldn’t afford

fertilizer. However, DiMarco said new
data shows the zone might have been
eliminated because of fresh water being diverted for irrigation, instead of
entering the Black Sea.
DiMarco and Kucharik, along
with many others, agree that more
attention must be given to the issue,
particularly the Dead Zone off of the
Texas coast, to study the causes and
effects more thoroughly, and resolve
this toxic problem.

“I think that while this is one of the
largest pollution sites, the Dead Zone
is probably the least reported upon,”
says Strickland.
Kucharik sums up the issue in one
cliché – “Out of sight, out of mind.” N
Kerri Fivecoat-Campbell is an independent
journalist who writes regularly on issues
surrounding the environment. She is a
member of the Society of Environmental
Journalists and writes from her home in
the Ozark Mountains.
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