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n Ciguatera Fish Poisoning (CFP)

n Amnesic Shellfish Poisoning (ASP)

n Diarrhetic Shellfish Poisoning (DSP)
n Paralytic Shellfish Poisoning (PSP)

n Neurotoxic Shellfish Poisoning (NSP)



n Ciguatoxin or maitotoxin Is toxin produced

n Gambierdiscus toxicus, Prorocentrum spp.,
Ostreopsi/s spp. and others

n Gastrointestinal, neurological, and
cardiovascular symptoms

n Diarrhea, vomiting, abdominal pain followed
by reversal of hot and cold, numbness,
tingling of mouth and extremities

n Florida Keys, Caribbean, Bahamas

n Several cases have been confirmed off the
Texas Coast Flower Gardens
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n Pseudo-Nietzsche sp. ( a diatom)
n Domoic acid Is toxin produced
n Gastrointestinal and neurological disorders

n Nausea, vomiting, abdominal cramps
diarrhea, dizziness, headache, seizures,
disorientation, short-term memory loss,
respiratory difficulty, coma (death)

n West Coast and Canadian East Coast



n Okadaic acid Is toxin produced

n Dinophysis sp., Prorocentrum lima,
Prorocentrum marimum

n Gastrointestinal symptoms within 30 minutes
to few hours

n Incapacitating diarrhea, nausea, vomiting,
abdominal cramps, and chills

n Recovery within 3 days
n Blooms occurred in Texas 2008 and 2010.



n Alexandrium monilatum, Gymnoainium
catenatum, Pyrodinium bahamense

n Saxitoxins Is toxin produced
n Neurological with rapid onset

n Tingling, numbness, giddiness, drowsiness,
staggering. Severe cases cause respiratory
arrest within 24 hours of consumption

n Can be fatal
n Northeast or Northwest U.S.



n Karenia brevis
n Brevetoxins are toxin produced.

n Tingling and numbness of tongue, lips,
and throat, muscular aches, gastrointestinal
distress, dizziness and reversal of hot and
cold sensations.

n Not fatal
n Gulf Coast and New Zealand



n Dinoflagellate
n Karenia brevis
- (hamed after Karen Steidenger)

- Single cell algae found around the world
In warm waters and lives in the Gulf of
Mexico |
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n Filter feeders such as oysters, clams,
scallops, and mussels become toxic .

n Causes fish kills.

n Can cause respiratory problems for people,
especially with asthma or other allergy
conditions.

n Can affect other wildlife who feed on
affected fish.



n Barrier Island system limits direct access to
classified shellfish harvesting areas.

n Salinity above 24 ppt. Or water temp. above 59 F
« In Texas observations of note:

e Cells counted with salinities at or below
18 ppt.

o Cells counted with water temps below
59 F

* Primary limiting factor appears to be
salinity.




Large Scale Red Tide Blooms
In Texas
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1997 -- Sargent’s Beach to Mexico

2000 — Sabine Pass to Mexico
2011 — Sabine Pass to Mexico




TPWD Flyover
Matagorda Bay 2011




Atypical, Localized Blooms

Corpus Christi Bay — 1990, 2001, 2002,
2004, 2005, 2007, 2009

Lower Laguna Madre — 1990, 1995, 1998,

1999, 2002, 2007




Shellfish Closure Criteria




Reopening Criteria




Impacts on the shellfish resources from Gymnodinium breve during 1996.
Sept. 16 Oct.31 Nov. Dec.2 Dec.6 Dec.20 Jan.10 Jan.25Jan. 30

I £ 7 days with active G. breve

Lavaca, Carancahup, TresPalacios bays
s —— /7 days total/ 32 days post bloom

Matagorda Bay, POﬁderhorn Lake
81 days total/ 36 days post bloom

Copano Bay
| 95 days total/ 50 days pOSt b|00m

C.A. San Antonio Bay
s | 16 daYS / 71 days

Corpus ChristiBay

|
131 days/86 days

Aransas, Mesquite, A.P. San Antonio, Espiritu Santo bays

—
136 days/91 days




n Dr. Lisa Campbell and grad student Regan Errera
conducted a study on red tide brevetoxins.

« Found brevetoxin production increases when cells
shift from higher concentrations of salts to lower
concentrations.

« This transition increased toxins production 14 fold
Increase In brevetoxins.

« Significant increase In brevenal, a compound which
IS used In treatment of cystic fibrosis.

© http://geonews.tamu.edu/latestnews/815-
researchers-explore-red-tide-toxin.html



First coast-wide bloom event since 2000.

Started down along Lower Laguna Madre and South Bay
confirmed on 09/15/2011.

Followed long-shore currents north.

Closed Galveston Bay 10/05/2011 re-opened 2/09/2012
(127 days).

Severe State-wide drought (salinities averaged 33 ppt in
the month of October, 2011).

Closed classified shellfish harvesting areas for 50 % of
regular oyster season (November 1 — April 30).



Red Tide Cell Count Locations in Galveston Bay
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Red Tide Cell Count Locations in Galveston Bay
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Red Tide Cell Count Locations in Galveston Bay

HSC # 55

HSC # 47

HSC # 35

End of Texas City Dike
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n 768 water samples collected coast-wide for
cell counts.

n Post bloom collected 57 oyster samples for
mouse bioassay testing.

n FIrst time a bloom event exhibited a full
bloom cycle (Bell Shaped curve).



Classified Area Time Frames Days of cells Days after cells
Total # of Days >5 cells/ml <5 cells/ml

closed to Oyster tissue tested
harvesting to reopen




n Qyster tissue samples had much lower brevetoxin
levels than anticipated due to salinities levels
remaining above 27 ppt.

n Dinophysis sp. observed, however primary
productivity In bays lowered due to K. brevis.

n No closures were needed for Dinophysis sp.
« D. forti (predominant) and D. caudata
n Economic impacts were significant.



Questions?
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