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N e w Te c h n o l o g i e s t o M o n i t o r S p a w n i n g A g g r e g a t i o n s
Spawning aggregations of threatened groupers are difficult to
monitor due to their typically remote locations and winter sea
conditions. With CCRI support, David Mann (Univ. South
Florida) and colleagues are developing acoustic technologies to
locate and monitor these aggregations. Working off remote
Mona Island, they have documented the acoustic signal of spawning groupers
and used this to study temporal and spatial patterns of behavior. Preliminary
results show that spatially separate aggregations of red hind spawn at distinctly
different times. Using species-specific acoustic signatures, envisioned for the
future is the use of multiple low-cost passive acoustic recorders for recording
over broad areas over short times to located aggregations sites, followed by the
deployment of long-term units at known sites to monitor temporal patterns.

Red Hind grouper at spawning aggregation

L o n g t e r m I m p a c t s o f t h e 2 0 0 5 C o r a l B l e a c h i n g E v e n t St i l l
Plague Puerto Rico
The 2005 coral bleaching event in Puerto Rico was unparalleled in both
scale and magnitude, with the most important reef-building groups, as well
as common crustose and branching octocorals, hydrocorals and zoanthids,
showing up to 90% bleaching prevalence. Synergistically, affected corals
were subsequently hit by outbreaks of white plague and yellow band disease
causing even more colony and tissue loss. Dramatic mortality and declines
in percent cover of corals may have prolonged and unprecedented negative
impacts on reproduction capacity, as was observed in species of Acropora
and Montastreae in 2006. CCRI investigator Edwin Hernandez reports that
these severe declines have already caused significant phase shifts in coral
Corals shown extensive damage after bleaching
reef benthic community structure, presenting managers with major
challenges to offset the loss of coral reef ecosystem resistance, resiliency and ecological functions. Nevertheless, distinct
spatial patterns in bleaching impacts occurred: leeward and protected reefs exhibited severe and prolonged bleaching
compared to reefs under moderate or strong circulation. This suggests that strong currents and wave action may buffer the
stresses that cause bleaching. Management strategies that aggressively lower stress from all sources (e.g., eutrophication,
sedimentation, turbidity, pollution) may be needed to combat bleaching and disease impacts on a large scale.

C C R I w i n s N O A A Aw a r d t o S t u d y D e e p C o r a l R e e f s
Coral reefs represent an invaluable economic and recreational resource, but studies in shallow areas show that reef systems
throughout the Caribbean, including Puerto Rico, are being degraded by a variety of anthropogenic and natural stresses In
contrast, little is know of the extent, function and vulnerability of deep coral reefs. CCRI was recently awarded a 3-year, $1.5
million Coral Reef Ecosystem Studies (CRES) grant by NOAA to study reefs between 175-325 ft. This “Deep CRES” program
will conduct targeted studies comparing deep reefs off of La Parguera and Ponce on Puerto Rico’s south coast. Its objectives
are to characterize the distribution and extent of deep reefs and the organisms that comprise deep reef communities,
determine the physical, biological and genetic connections between deep and shallow reefs, and assess the vulnerability of
deep reefs by comparing species compositions and rates of growth, recruitment, bleaching and disease in areas of different
levels of stress. In the process, the project will develop a deep, technical diving program capable of sending divers to 325 ft.

M o n a ’s C r i t ic a l H a b i t a t s C r u c i a l f o r
Management
The waters surrounding Mona Island, isolated 40 miles west of Puerto Rico,
constitute a Marine Protected Area in recognition of their ecological importance and
fragile coral reefs. Mona may serve as an important biogeographic stepping-stone
between Puerto Rico and Hispaniola, but this role is dependent upon maintaining
Mona’s marine communities in a healthy state. Michelle Schärer, CCRI researcher
from the University of Puerto Rico, has
found key juvenile fish habitats to be
limited, with obvious impact to adult
Mona Island no take zone lined in red and insular
populations, leaving them in a
platform in green.
potentially perilous state. Population
maintenance is also dependent on limited key areas where reproduction takes
place, especially for threatened species of groupers already decimated by
overfishing. Unfortunately, these critical habitats occur in non-protected areas,
where they are still threatened by fishing and potential land-based development.
These findings will be discussed with the PR Department of Natural and
Environmental Resources, and hopefully lead to additional mechanisms to protect
School of juvenile fishes at Mona Island.
Mona’s marine communities and biogeographic function.

C o n n e c t i n g a n d l e a r n i n g : L e s s o n s f r o m M PA s
Just as understanding connectivity between species and habitats is critical to managing
marine ecosystems, so too is our understanding of the connection between humans and
marine ecosystems. Within this context, a team led by CCRI scientist Manuel Valdés-Pizzini
took an in-depth look at the human dimensions of Marine Protected Areas (MPAs) in Puerto
Rico and the U.S. Virgin Islands to provide scientists, managers and the public with a sound
set of guidelines for the future design and implementation of MPAs. Lessons learned from
past cases in Puerto Rico and the U.S. Virgin Islands are currently being applied to
participatory processes for the development of management plans in Culebra and Tres
Palmas in Rincón. Important lessons include identification of stakeholders, understanding
and incorporation of patterns of resource use and Traditional Ecological Knowledge (TEK),
Fisherman shares his knowledge
synchronization of the management plan with the local history of economic and social
with interviewers
processes, clear communication skills for both Spanish and English languages, elaboration
of negotiated forms of engagement for all participants, and the connection
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between ecosystems, management and human dimensions.

Puerto Rico Plans 2007 Coral Reef
Symposium
In 2006 CCRI sponsored the first symposium in Puerto Rico since 1998
dedicated to coral reefs. This year, CCRI is following this successful effort by
joining the Puerto Rico Department of Natural and Environmental Resources
(DNER) in co-sponsoring the “First DNER Coral Reef Symposium” and
collaborating in its planning. The symposium will feature 35 presentations
(14 representing CCRI sponsored work). Noted marine conservationist
Dr. David E. Guggenheim will be the keynote speaker. The symposium is
scheduled for April 11 at the San Juan Convention Center.
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