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Summary 
The CHNEP participated in a joint research effort to look at whether there is a relationship between land-
based nitrogen loads and red tide events in Southwest Florida. The study used nitrogen data collected in the
Peace, Myakka, and Caloosahatchee Rivers and red tide data collected in Charlotte Harbor and the Gulf of
Mexico. Analysis of the data found a significant connection between the duration of red tide events in the Gulf
and nitrogen from the Caloosahatchee River (including Lake Okeechobee discharges to it).  The research
publication was co-authored by Dr. Dave Tomasko (Sarasota Bay Estuary Program), Lenny Landau, Steve
Suau, Dr. Miles Medina, and Jennifer Hecker (CHNEP) and was published in the Florida Scientist journal.
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The study area comprises the Southwest Florida coast from Estero Bay north to Tampa Bay, including
Caloosahatchee estuaries, Charlotte Harbor, and Sarasota Bay. The large rivers feeding those estuaries are
the Caloosahatchee, the Peace, and the Myakka. Discharges from the Peace and Myakka flow without being
controlled through water management structures, whereas flows through the Caloosahatchee River are
regulated by the S-77, S-78, and S-79 structures. These structures were built and are operated by the U.S.
Army Corps of Engineers for flood control and convey runoff from the freshwater Caloosahatchee River
watershed as well as flows from Lake Okeechobee and its upstream Kissimmee River watershed. 

Study Area

Red tide blooms originate in offshore
waters, however, once these blooms
are transported to nearshore waters by
currents and winds, their abundance
and duration can increase due to man-
made nutrient pollution. 

For the purposes of this study, red tide
“events” are defined as maximum daily
cell counts exceeding 100,000 cells/L
over a period of at least 30 days. A total
of 11 red tide events occurred within
the study area between 2007-2022 with
durations ranging from 30 days in 2013
to 437 days in 2017-2019. 

Figure 1. Study area with river and water quality sampling stations shown as circles 
and red tide cell count data shown as red dots.Red Tide
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Wastewater, stormwater, fertilizers, and other man-made sources of nutrient pollution (including both Nitrogen
and Phosphorus) can negatively affect water quality. Nitrogen amounts were analyzed from 30 days before
the start of a red tide event to 30 days after each event. Figure 2 below shows the monthly Total Nitrogen
amounts from the five river basins from 2007 to 2022. The monthly Total Nitrogen amounts show typical
seasonal patterns as well as a prolonged drought in 2007, very wet years such as 2013, and the influences of
Hurricane Irma in 2017 and Hurricane Ian in 2022. On average, the Caloosahatchee River accounted for
approximately 54% of the total amount of Nitrogen from all five watersheds. This Nitrogen is from the
Caloosahatchee River watershed itself as well as Lake Okeechobee discharges, which conveys Nitrogen from
the Lake and its upstream Kissimmee River watershed.
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Increased Nitrogen Contributes to Red Tide
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The study found a relationship
between the total Nitrogen from all
five rivers and the length of time
that red tide events persisted off
the coast of Southwest Florida. It
also showed a that total Nitrogen
coming down the Caloosahatchee
River had the greatest influence on
the duration of red tide events
along the coast, as seen below
right in Figure 3. 

Additionally, Everglades Restoration (which includes projects to improve water quality and flow to the
Kissimmee River, Lake Okeechobee, and the Caloosahatchee River) will have substantial benefits in reducing
nutrient pollution and bringing flow levels closer to natural downstream. With continued public support and
funding investments for both local and regional Everglades Restoration projects, this study affirms that water
quality can be improved such as to reduce the length of time of future red tide events.

Decreased Nitrogen Contributes to
Reduced Red Tide
The study looked at three Nitrogen level scenarios
and determined that 25% and 50% decreases in
Total Nitrogen levels from the Caloosahatchee River
could have reduced the duration of the 2017-2019
red tide event by 89 days and 178 days, respectively. 

These findings support that local projects to upgrade
wastewater and stormwater systems, convert septics
to sewer, reduce fertilizer use, and other actions to
control and reduce the amount of Nitrogen entering
our waterways are needed and very important
investments to reducing red tide impacts.

Figure 2. Monthly Nitrogen Amounts, 2007-2022

Figure 3. Red tide duration and Total Nitrogen Amounts from the Caloosahatchee River
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