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ABSTRACT

Brevetoxins are naturally occurring biotoxins produced by the dinoflagellate Karenia brevis
(formerly Gymnodinium breve and Ptychodiscus brevis). While K. brevis blooms historically are
rare, between 1999 and 2006, 348 bottlenose dolphins (Tursiops truncatus) stranded in the
Florida Panhandle in association with three distinct brevetoxin-related marine mammal Unusual
Mortality Events (UMES). Between August 5, 1999 and May 20, 2000, 152 bottlenose dolphins
stranded, between March 10 and April 13, 2004, 107 stranded and between September 19, 2005
and April 30, 2006, 89 stranded. All of the animals tested were of the coastal morphotype of
bottlenose dolphin and likely came from several of the Gulf of Mexico Bay, Sound, and
Estuarine Stocks as well as the Northern Gulf of Mexico Coastal Stock.

Postmortem examination of stranded dolphins failed to reveal consistent gross or morphologic
pathologic findings, however toxicology revealed widespread exposure to brevetoxin with
highest concentrations detected in stomach contents. Mortality was not sex related, which is
consistent with the theory that brevetoxicosis in dolphins is mediated via the ingestion of
contaminated prey (or via transmammary transfer in the case of neonates and calves). While a
higher percentage of length class | animals (neonates / dolphins < 140 cm) strand during non-
UME related time periods, a higher percentage of length class IV animals (201-240 cm) stranded
during the 1999-2000 and 2005-2006 UMEs and a higher percentage of length class V animals
(>240 cm) stranded during the 2004 event. It is likely that a higher percentage of neonates strand
during non-UME related time periods due to the usual ecological obstacles to recruitment, while
the three brevetoxin-related mortality events affected all length classes equally.

Unlike background strandings of bottlenose dolphins for the Florida Panhandle region, which are
higher in March, UME-related strandings did not follow any particular monthly pattern.
Excluding the 2004 UME, when no Karenia brevis bloom was detected, dolphin strandings were
significantly positively correlated with K. brevis blooms, although not in rea time. When the
highest monthly bloom level was used as a proxy for K. brevis blooms, it was highly correlated
with strandings when bloom data preceded strandings by 1 month. Additionally significant
correlations were detected when data on highest monthly K. brevis count preceded strandings by
3, 4, and 5 months. Findings were similar when the number of K. brevis reports per month was
used as a proxy for K. brevis blooms, especialy when the bloom data were time lagged so they
preceded strandings by 1, 3, 4 and 5 months. This suggests that while UMEs can occur in the
absence of a detected K. brevis bloom, bottlenose dolphin mortality also can lag behind a
detected bloom.

The variability in the duration of the three UMEs likely reflects K. brevis bloom dynamics and
the variety of trophic pathways that brevetoxin can be transferred from K. brevisto dolphins. The
1999-2000 and 2005-2006 UMEs lasted approximately 7 or 8 months, while the 2004 UME
occurred over the course of about 1 month. The 2004 UME was short, but significant likely
because dolphins encountered and fed on planktivorous fish that contained high quantities of
brevetoxin in their viscera. Although a K. brevis bloom was never detected, large numbers of
brevetoxin-contaminated fish were detected in dolphin stomachs, which were greatly distended,
suggesting arelatively direct trophic transfer of toxin from dinoflagellate to cetacean over a short
time frame. Conversely, during the 2005-2006 UME, and likely the 1999-2000 UME, the
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stomachs of stranded dolphins were not as full and contained a greater variety of prey items.
Dolphin strandings also lagged behind highest recorded K. brevis bloom data by one month for
both of these events. Combined, these data suggest that trophic transfer of toxin from
dinoflagellate to cetacean was more diverse and consequently occurred over a greater time frame
in these two UMEs when compared to the 2004 UME. Fieldwork has shown that the average
levels of brevetoxins in fish are higher during or just after red tide event; however, brevetoxins
can be sustained in the livers of fish for more than a year after the cessation of a bloom. This
supports the concept that more indirect trophic transfer from dinoflagellate to cetacean can occur
over agreater time period.

Determining the impact of these UMEs on Bay, Sound and Estuary and/or Northern Coasta
bottlenose dolphin stocks is difficult due to the uncertainty that exists regarding the size and
structure of these potentialy overlapping stocks. It is likely that the three brevetoxin-related
UMEs could have substantially impacted small localized estuarine bottlenose dolphin stocks
such as those in Choctawhatchee Bay, St. Andrew’s Bay and St. Joseph’s Bay and also impacted
the Northern Gulf of Mexico Coastal bottlenose dolphin stock.
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