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CCRI Research Supports Placed-based Management across PR:

Studies target priority areas for watershed restoration and management activities
Modeling Long-term Land Use Dynamics and Erosion Processes in the Río
Fajardo Watershed Tests their Effects on Coral Reef Communities
Coral reefs are threatened by increased
erosion rates induced by land use
changes, but quantifying these impacts is difficult when
long time scales are involved. CCRI scientist, Carlos
Ramos, examines these cause and effect linkages
through analyses of long-term land cover trends and
watershed-scale hydrologic modeling to reconstruct
historical runoff and sediment yields within the Río Fajardo watershed (RFW) in eastern Puerto Rico. Land Land use maps for the Río Fajardo Watershed with cultivated crops (orange)
cover maps from 1936-2004 show drastic changes in and herbaceous grassland (lime green) dominating in 1936 (left). By 2004
agricultural land uses, a slight drop in land used for pas- (right) there are drastic changes, with the loss of cropland and an increase in
ture, and a transition to increased forest cover, urban high development areas (maroon) (Figure by: C. Ramos-Scharrón).
build-up and slightly more mangrove forests. Using these maps and historical rainfall, models estimate runoff and sediment
yields at decadal scales within the RFW since the 1930’s. Growth-band records extracted from coral cores will be analyzed by
co-investigator and CCRI scientist Edwin Hernandez to document related changes in skeletal extension, density and calcification rates of reef building corals located along the stress gradient stretching off the river mouth in the effort to further understand the extent to which human-induced disturbances impact the marine ecosystem.

Sedimentation Studies Examine Reef Impacts from the Guánica Bay Watershed, SW PR
The Guánica Bay Watershed Project is a multi-agency effort to evaluate, design and implement restoration to reduce effects of land-based sources of pollution. CCRI researcher
Clark Sherman, in collaboration with NOAA, is characterizing and quantifying sedimentation patterns. Since August 2009, an array of sediment traps within Guánica Bay and at
adjacent reef sites have been measuring sediment accumulation and composition. Preliminary results show the highest sedimentation rates and percentage of terrigenous sediment
to be found in the bay. Reef sites to the south and southwest have slightly higher sedimentation rates and terrigenous material than sites to the southeast. This suggests that
the bay serves as a source of terrigenous material to coastal waters, which is then transDiver replacing sediment traps at a reef ported westward with prevailing currents. These studies not only identify the extended
southeast of Guánica Bay. Water depth
range over which Guánica sediments impact coral reefs, but also serve as the front line for
~10m (Photo by: C. Sherman).
assessing the success of watershed restoration efforts.

Integrated Ecosystem Assessment of La Parguera, SW PR Targets Management Options
Coral reefs represent the interface of society and nature, where ecosystem health is balanced against the services (food, recreation,
shoreline protection, etc.) provided to society. Assessing this balance requires a conceptual model that integrates humans as a key
ecological component. CCRI researcher Manual Valdés-Pizzini is
developing an Integrated Ecosystem Assessment (IEA) model of La
Parguera as a tool for managing ecosystems that could ultimately
lead to changes in governance and regulatory action. Due to studies
conducted by the UPR’s Marine Sciences Department, and recent
projects by NOAA and CCRI, La Parguera represents one of the most
well-studied coral ecosystems and serves as a model for developing Example of Dr. Valdes’ interactive IEA map with target ideas for
sustainable management strategies. The IEA synthesizes and pro- evaluation, allowing changes to be made throughout the study .
vides quantitative analyses of socio-economic, ecological and environmental information to assess ecosystem health and services through alternative management scenarios.

Signs of Catastrophic Community Changes Observed at Mona Island, PR
Devastating changes to
the dynamics of coral reef
communities at Mona
Island
have
been
identified by CCRI
researchers. An outbreak
of Flamingo tongue snail
(Cyphoma gibbosum) on
octocorals (sea fans) was
observed in shallow areas
around Mona during a
2010 CCRI-sponsored
research cruise (see CCRI
News, Feb. 2010). One
Sea fans infested at Mona Island with Cyphoma gibboyear later
CCRI sum (upper left) and remnants one year later. (upper right;
researchers found the T. Rowell). Lion fishes (right) have been observed in
sea fan community there increasing abundance across the shelf at Mona Island
to be decimated, with (Photo by: T. Rowell).
even
remaining
skeletons being relatively
rare in areas where sea fans were once abundant. If there is a bright side, it
is that Flamingo tongues were also no longer evident. Along with these
dynamic changes, the invasion of predatory lion fish continues unabated in
PR waters, and densities have increased dramatically in shallow areas to
mesophotic depths around Mona.

CCRI Showcases Emerging Technologies at GCFI
CCRI was an active participant and sponsor at the 63rd Gulf and
Caribbean Fisheries Institute meeting held November 1-5, 2010 in
San Juan, PR. Recent technology advances have allowed extended
examination beyond the usual air-diving depth limits with the addition
of submersibles, robots and mixed-gas diving. CCRI-sponsored
research presentations showcased emerging technologies with
primary applications focused on the study of reef fish spawning
aggregations and the investigation of mesophotic (50-100m) coral ecosystems (MCEs).
Spawning aggregations of large predatory fishes are highly vulnerable to overfishing and some
species have become rare. Yet, many aggregation sites remain unknown to management.
Presentations illustrated how audio and video recorders (both in situ and from a vessel) were
used to locate and map aggregation sites of groupers and to assess reproductive behavior
relative to estimating presence and stock size. Active, Split-beam hydroacoustics were used to
determine density and fish sizes. Mesophotic coral
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CCRI-related research includes use of re-breathers and
an ROV at mesophotic depths, hydroacoustic techniques
and underwater video recorders to detect assess grouper
aggregations (Photos by: M. Scharer and M. Nemeth).

University of Puerto Rico-Mayaguez and NOAA's
Center for Sponsored Coastal Ocean Research.
CCRI activities contribute to the mission of
NOAA's Coral Reef Conservation Program.

