
 

Previously overlooked algae toxin widespread
in southern Indian River Lagoon
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A transmission electron microscopy image of Pseudo-nitzschia cells. Credit:
Florida Atlantic University

Spanning about one-third of Florida's East coast, the Indian River
Lagoon has faced frequent harmful algal blooms in recent years. Among
them, Pseudo-nitzschia spp., algae that produces the neurotoxin domoic
acid.
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Domoic acid can bioaccumulate within food webs, causing sickness and
death in higher trophic level organisms such as marine mammals and
birds, and have been documented in sea turtles in Florida coastal waters
and in bull sharks within the Indian River Lagoon system. In humans,
consumption of shellfish contaminated with domoic acid can cause
harmful symptoms.

Unlike other harmful algal blooms, Pseudo-nitzschia are not
bioluminescent and do not cause water discoloration or large fish kills.
Because there are no obvious visual cues of these blooms and monitoring
them is event based, documenting their presence is challenging.

Researchers from Florida Atlantic University's Harbor Branch
Oceanographic Institute have conducted the first widespread molecular
study of domoic acid produced from Pseudo-nitzschia in the Indian
River Lagoon. Their results, published in the journal Harmful Algae,
suggest domoic acid may be a significant threat to the lagoon's
ecosystem.

To gain a better understanding of the ecology of Pseudo-nitzschia in the
central and southern portions of the Indian River Lagoon system where
monitoring has been less frequent, researchers collected surface water
samples from five locations along the lagoon between October 2018 and
May 2020. They analyzed 158 samples for phytoplankton concentrations
via cell counts that were collected on 68 different dates. Scanning 
electron microscopy was conducted on cultured material, which enabled
them to morphologically identify six distinct species of Pseudo-nitzschia
and compare them with sequencing data.

Results showed Pseudo-nitzschia was present in 87 percent of the
samples, which were associated with relatively high salinity waters and
cool temperatures. All isolates demonstrated toxicity, and domoic acid
was found in 47 percent of surface water samples. Although Pseudo-
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nitzschia concentrations were more prominent during the first half of the
study, cells were often present at lower concentrations throughout the
entire study period. Notable differences between the Indian River
Lagoon system and other water bodies where Pseudo-nitzschia blooms
occur include water temperatures, water clarity, residence times and
salinity.

"The frequent presence of Pseudo-nitzschia, including bloom level
concentrations, which we observed in our study, could lead to domoic
acid integrating into the food web affecting shellfish, finfish, birds, sea
turtles, dolphins, sharks, rays and humans," said Malcolm McFarland,
Ph.D., senior author and a research associate at FAU Harbor Branch.
"As a nursery for many organisms, and supporting a high amount of
biodiversity, the presence of domoic acid could negatively impact the
biodiversity of the Indian River Lagoon system."

In addition to a positive relationship with salinity, researchers also found
that Pseudo-nitzschia had an inverse relationship with temperature. This
suggests Pseudo-nitzschia in the Indian River Lagoon prefers cooler
water temperatures for growth. Cell abundances of Pseudo-nitzschia
were highest during the late fall, winter and early spring, when
temperatures in the lagoon are cooler. Some of the highest abundances
of Pseudo-nitzschia in the southern Indian River Lagoon system
occurred at sampling sites with the closest proximities to inlets.

"Given the characteristics of the Indian River Lagoon system, such as
warm water temperatures, high nutrients, and shallow depths, we think
that Pseudo-nitzschia may be a resident population, that is, present year-
round," said Stephanie Schreiber, first author and a coordinator of
research programs and services at FAU Harbor Branch. "Results from
our study suggest Pseudo-nitzschia could be considered a key contributor
to phytoplankton community composition in the southern Indian River
Lagoon system as well."
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As one of multiple toxic harmful algal blooms-forming organisms within
the Indian River Lagoon, understanding its distribution and population
dynamics is critical to protecting biodiversity as well as human, animal
and ecosystem health.

"Accurate identification methods are critical to determine the presence
or absence of toxigenic species of Pseudo-nitzschia and to assess the
potential threat posed by blooms of these algae," said McFarland.
"Although domoic acid is not present at all times in the southern Indian
River Lagoon system, its frequent occurrence suggests it is an important
toxin to monitor in the lagoon. Continuous exposures to domoic acid,
even at low levels, may have unknown impacts on the lagoon system
over time."

  More information: Stephanie Schreiber et al, Pseudo-nitzschia
species, toxicity, and dynamics in the southern Indian River Lagoon, FL,
Harmful Algae (2023). DOI: 10.1016/j.hal.2023.102437
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