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SEAMAP-Caribbean Tests CCRI-Developed Grouper
Monitoring Methodology at Spawning Aggregations
Groupers are large, commercially important fishes
thought to play an important ecological role in maintaining coral reef health. Predation by large fishes exerts a
“top-down” control of fish community structure, ultimately regulating the abundance of the herbivores needed to control
algal overgrowth on reefs. Grouper populations are particularly susceptible to overfishing because they form discrete spawning aggregations
at specific times and locations, which can be targeted by fishers. These same characteristics, however, also make spawning aggregations
ideal for assessing population health. Nevertheless, grouper aggregations are difficult to monitor for several reasons. One is because the
numbers and sex ratio of the fish vary as spawning time approaches
and more fish join the aggregation. Another is because their locations
are usually near the shelf edge in unprotected waters, and winter seas
and winds make access difficult and weather dependent. Furthermore,
traditional diver-based methods only allow for a few aggregation sites
to be assessed at any time. CCRI-sponsored researcher David Mann of
the University of South Florida first came up with the idea of using passive acoustic techniques to monitor grouper aggregations by listening
to the sounds the fish made during courtship. His initial work targeted Red hind calls during spawning aggregations are thought
the red hind, identifying their unique call and determining the cycle of to be made only by males either to attract females or
sound production on a daily and seasonal basis. Subsequent work when defending territories from other males (above).
sponsored by CCRI and NOAA, particularly by Dr. Michelle Sharer and (Photo: M. Nemeth)
graduate student Timothy Rowell, demonstrated the direct correlation
between noise levels and fish density at the spawning site, such that noise levels can
predict the number of fish at the aggregation. Since hydrophones can be deployed
whenever weather conditions permit and can record months at a time, monitoring is
independent of weather conditions and date. Additional CCRI research has identified
the unique calls of other species, such as the yellowfin and Nassau groupers. On the
basis of this work, the Southeast Area Monitoring and Assessment Program for the
Caribbean (SEAMAP-C), a cooperative program for fishery independent monitoring
between the National Marine Fisheries Service and local fisheries agencies, has initiated a test deployment of four hydrophones to monitor grouper aggregations at two
sites in Puerto Rico and two in the US
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NOAA's Coral Reef Conservation Program.

Measuring the Effectiveness of Watershed Restoration Projects
Land-based sources of pollution, including sediments, nutrients and
contaminants, can have adverse effects on coral reef ecosystems. Watershed
restoration projects were undertaken in the watersheds of Coral and Fish Bays
on the island of St. John, U.S. Virgin Islands, to improve the health of coral reef
ecosystems as part of the American Recovery and Reinvestment Act (ARRA).
The restoration projects for these bays included stabilizing unpaved roads,
restoring natural drainage, replanting riparian areas and installing drainage
improvements. In collaboration with NOAA’s Coral Reef Conservation Program,
CCRI is funding a study of the baseline conditions in these bays, so that
management agencies can then track the effectiveness of these efforts toward
improving coral ecosystem health. In the study, scientists from NOAA’s National
Centers for Coastal Ocean Science
(NCCOS) and Southeast Fisheries
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conducting monitoring and research to
assess the effects of restoration
projects on marine communities, water quality and sediment contaminants. The
monitoring efforts include collecting new data for sediment contaminants, water
column nutrients and coral recruitment, and analyzing existing coral, fish and plant
data collected by the Caribbean Coral Reef Ecosystem Monitoring Project. Chemical
analysis of sediment samples collected at the start of the restoration effort is
currently underway. These new data will be synthesized with extensive biogeographic
data (http://ccma.nos.noaa.gov/ecosystems/coralreef/reef_fish/) spanning 10 years
to provide an integrated baseline against which to measure environmental change. Fish and habitat data are collected by divers
Visit the NOAA Ocean Science Blog at http://noaaoceanscience.wordpress.com/ for to assess impacts of restoration within the
adjacent watershed. (Photo: NOAA)
details about the ongoing efforts of this project.

Sonar Studies May Facilitate Assessment of Fish Spawning Aggregations
Quantifying fish abundance and size structure at spawning
aggregation sites is critical for assessing stock status, but methods
must overcome limitations posed by weather and labor-intensive diverbased surveys. Hydroacoustic surveys, using advanced split-beam
sonar technology to quantify both the number of fish and their relative
size, would seem to offer a practical alternative. However, these
techniques were originally developed for midwater surveys and not to
detect fish in close proximity to the bottom. Led by José Rivera, in
collaboration with Patrick Nealson of Hydroacoustic Technology Inc.,
CCRI has teamed with NOAA since 2010 to test the ability of splitbeam technology to determine the density and size structure of red
Results of a hydroacoustic survey across a red hind spawn- hind, a moderate-sized grouper, at annual spawning aggregation sites
ing aggregation (white circle) showing red hind echoes on the west coast of Puerto Rico and at Mona Island. The study
(green dots) off the bottom (yellow line).
focuses on detecting fish within 3 ft of the bottom. Data from the
hydroacoustic surveys are calibrated against diver-based surveys, led by Dr. Michelle Scharer. Initial surveys led to constant
adjustments in instrument calibration and signal processing to separate the bottom signal from that of the fish. Results to date
have been very promising. Hydroacoustic survey results have been consistent with those of the divers for both density of red
hind and their size structure. Importantly, these results come from those
fish detected within 3 ft of the bottom. Surveys made across the red hind
spawning aggregation site have shown a clear demarcation of the
boundaries of the aggregation based on the abundance and location of
detected fish. Continued work is further quantifying the accuracy and
precision of hydroacoustic derived data while also exploring the effect of
behavioral changes on the ability to detect the fish. For example, red hind
are more active courting and defending territories during twilight hours, so
they are more likely to be off the bottom at that time. Conversely, during
periods of strong current the fish tend to seek shelter in crevices or
behind large sponges, and this may lower the probability of detection.
These studies have direct application in helping assess reef fish resources A female red hind full of eggs located near the bottom.
and strategies for sustainable use in Caribbean Island environments.
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