Federal and local officials have launched an
investigation into the recent dolphin deaths plaguing
Brevard County since mid-May. From Palm Bay to
Oak Hill, 43 dolphins have died while another 3
have been reported in the southern end of Volusia
County’s Mosquito Lagoon. The deaths are more
than double the average rate causing the National
Marine Fisheries Service to declare an “Unusual
Mortality Event (UME).”

Lagoon dolphins have experienced only one
previous UME in 2001 when 29 animals died in
June and July 2001. Although not confirmed, the
current suspect of the UME in 2001 was a saxitoxin
produced by Pyrodidium bahamense, the same
toxin responsible for the Puffer Fish poisoning in
2002. Pyrodidium blooms have become problematic
in the Lagoon since 2002, closely following the 2001
dolphin dieoff.

Animal autopsies performed on the dolphins
revealed that most had been emaciated, with little to
no food in their stomachs while some have had
respiratory problems and brain lesions in others.
Newborns and older males seem to be the most at
risk. Scientists have been unable to confirm a toxin
as the cause because most of the dolphins were too
decomposed to get a good tissue sample for
analysis.

Other possible causes are man-made contaminants

such as pesticide runoff and mercury. Recent
studies have found that lagoon dolphins have
mercury levels 21 times over the limit allowed for
human consumption in fish. Mercury poisoning can
lead to impairment in vision, lack of coordination of
movements, muscle weakness, skin rashes, and
mental disturbances. Excessive levels can
permanently damage or fatally injure the brain and
kidneys. Newborns would become susceptible to
high mercury concentrations from its mother's milk
while nursing.

Infectious diseases such as viruses and bacteria
are also another possibility that has not been ruled
out. Dolphins in the lagoon have been suffering from
a mix of emerging ailments including genital tumors,
stomach ulcers, fungal growths, heart problems and
viral infections that can lead to cancer and suppress
the immune system. Two of the most recent
diseases are a chronic fungal infection -called
lobomycosis and a tumor-inducing herpes virus.

Since tropical storm Fay and its record rainfall total,
only 4 dolphin deaths have been reported which is
considered normal for the time frame since Fay. It is
believed that the reduction in salinity or other effects
of Fay on water quality could have inhibited the
growth of a microorganism, disease or virus.

The Suspects: All associated with nitrogen & phosphorus pollution.
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Who is Killing the Lagoon Dolphins?
The Main Suspects

Karlodinium veneficum -
produces the fish toxin karlotoxin.
Forms dense, fast forming blooms
that are toxic to fish in highly
| nutrient rich environments but a
: "_J ‘triggering factor’ has yet to be
) s " @l identified.  Karlodinium is well

K known to bloom rapidly when
exposed to nutrients and prefers a
salinity between 4-20 ppt. The karlotoxins break open

Karlodinium veneficum

red blood cells and are lethal to fish by damaging their
gill tissue.

Karenia brevis produces Red Tide
and the neurotoxin called
Brevetoxin. Is responsible for the
mass die-off of fish, birds,
manatees and dolphins (most
recently in fall 2007 when 9
dolphins washed ashore).
Produces respiratory problems in
humans. It can tolerate salinity from
24 to 37 ppt. (2.4 - 3.7 % salt) with optimum growth
between 31-37 ppt. Prefers temps between 72 - 82
degrees F ( 22-28 degrees C). K. brevis can cause
neurotoxic shellfish posioning (NSP) in humans by
consuming toxin-laden shellfish.  Originally thought to
be the main culprit in 2008 but scientists haven't found
high levels of the toxin in the dead dolphins.

+~ Prorocentrum minimum produces
| Mahogany Tide and the toxin
okadaic acid. Produces tumors in
laboratory mice and might be
associated with tumors in sea
' turtles and perhaps dolphins.
Potentially toxic to humans with
rare cases of Venerupin Shellfish
Poisoning. Symptoms include
reduced liver function, vomiting, diarrhea, and increased
white cell production. It can also severely reduce the
amount of oxygen available in the water causing fish kills
and irritation from high cell concentrations.

Pseudo-nitzschia calliantha -
Produces the toxin domoic acid in
the Pacific Ocean but has not been
documented to produce it in the
Lagoon as of vyet. Typically
associated with turbulent waters
during windy or stormy days. It can
do well with reduced sunlight and
outcompete other species requiring more light. Periods
of high winds that suspend sediments clouding the water
and stirring up nutrients are ideal conditions for this
species. Pseudo-nitzschia does well in environments
with high nitrate and low chlorophyll levels which can
cause them to grow quickly into large blooms.

Pyrodinium bahamense var.
bahamense, originally thought not to
produce any toxins until the 2002 Indian
River Lagoon Puffer Fish Poisonings.
Now known to produce a toxin called
saxitoxin. Saxitoxin causes paralytic
shellfish poisoning (PSP) when eaten, a
potentially lethal condition in humans.
Both shellfish and pufferfish can
concentrate the saxitoxin to dangerous levels. Research over
the past 10 years in the lagoon suggests that periods of
elevated rainfall favor the formation of blooms by providing
pulses of nutrients from the surrounding land and by lowering
salinities, which provides an advantage over species less
tolerant to salinity changes. They grow slowly but have the
ability to store nutrients and can sustain its numbers due to low
grazing rates.
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Takayama sp. It is suspected that there
are two species, T. pulchella and T.
tasmanica, in the Indian River Lagoon.
Takayama sp. are known to break cell
membranes allowing bacteria to obtain
nutrients from a cell. Takayama pulchella
is a coastal/ estuarine toxic species
associated with fish kills, human
respiratory irritation, and fish toxin. Recurrent blooms of
dinoflagellates in the same place, and year after year, typically
indicates a seed population surviving in the sediment. In
Florida, this species has occurred in bloom proportions at one
location on the Indian River Lagoon in 1990, 1996, and 2004.

== HOmo sapiens (also known as humans
o8 and Pollutimous maximus) Prefers deep
green lawns heavily  soaked in
groundwater and pesticides. Releases
excessive amounts of nitrogen and
phosphorus from fertilizers and septic
tanks. A single pound of fertilizer released
by humans can grow over 500 pounds of
algae in the lagoon. The US EPA
R estimates that the Indian River Lagoon
= == receives over 3 million pounds of nitrogen
per year, over a million pounds more than what it can absorb
and still maintain its functions. Much of this nitrogen is coming
from quick release fertilizers that dissolve in the first rainfall and
wash out into the lagoon. The EPA also estimates that the
Indian River Lagoon receives over 400,000 pounds of
phosphorous per year, over 200,000 pounds more than it can
absorb and still maintain its functions. Florida homeowners
unknowingly pay for and apply over 8,000 tons of phosphorous
a year when most lawns require little or no phosphorous. This
species also contributes dangerous bacteria, viruses and
infectious diseases into the lagoon through the use of septic
tanks placed too close to waterbodies and in places with
groundwater levels too high to allow the septic tanks to function

properly.




