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Deep-Reef Habitats Related to Long and Short
Te r m G e o l o g i c a l P r o c e s s e s O f f S o u t h w e s t e r n P R
Although coral reefs have been a focus of intense study for several
decades, few studies have examined reefs at depths more than
50 m, mostly due to the limitations of traditional scuba
techniques. A multidisciplinary study is currently underway at UPRMayagüez to examine the biology, geology, and ecology of deepreef habitats between 50 and 100 m depth along the upper insular slope of
southwest Puerto Rico. CCRI-scientist Dr. Clark Sherman leads the geological
component of this research, which is
focused on characterizing the
geomorphology and sedimentology of
deep reefs and their role in controlling the
abundance and distribution of deep reef
organisms. A key component of this work
is the utilization of technical closed- View looking seaward across the 80-m terrace
circuit-rebreather diving techniques that (ROV video capture).
allow for in situ surveying and sampling of the deep-reef habitats. Within the study
area the shelf extends ~8 km offshore before dropping abruptly to oceanic depths.
The average depth of the shelf break is ~20 m. Preliminary surveys indicate a few
Deep colony of Agaricia off La Parguera, PR general trends. Steeper regions of the slope have a higher density of live benthic
cover consisting primarily of macroalgae, coralline algae, sponges, and corals. In these regions, unconsolidated sand is
restricted to narrow grooves. Regions where the slope angle is more gradual have a lower density of live benthic cover and the
substrate consists of a sparsely colonized, well-consolidated hardground that, in many cases, is covered by a broad, thin sheet
of unconsolidated sand. A prominent submarine terrace occurs at a depth of 80-90 m and likely represents an erosional
feature or relict reef formed early during the de-glacial rise in sea level and subsequently drowned.

Coral Decline Continues from 2005 Bleaching/Disease Event
R e d u c e d I m p a c t s F o u n d w i t h i n N o - Ta k e M a r i n e R e s e r v e
The catastrophic coral bleaching/disease event in 2005 caused the subsequent mass mortality and severe net physiological
fragmentation of colonies of the star coral species complex (Montastraea annularis and M. faveolata). Recent studies led by
CCRI-scientist Edwin Hernández at the Luis Peña No-Take Natural Reserve (LPNR) in Culebra, PR have shown a total lack of
recovery and further mortality of partially killed star coral colonies.
Permanent photo-stations were established at four sites in Culebra.
Digital photography was used to document changes in benthic
community structure before (2005) and after (2007, 2008) this event.
Overall, percent cover in M. annularis dropped from 44-90% in 2005 to
0.8-16% in 2007. Similar declines were observed in M. faveolata.
These catastrophic declines resulted in highly significant differences in
present day benthic community structure, but the impacts were more
severe outside the no-take reserve. The non-reserve sites showed a
stronger phase shift from coral towards algal dominance as a result of
post-bleaching mortality. The abundance of crustose coralline algae
was lower and macroalgae higher at the non-reserve sites possibly as a
result of the lower density of herbivores outside the reserve.
Preliminary analysis show a greater decline in colony density and size
at the non-reserve. Further mortality had a stronger impact on
fragments smaller than 10 cm2 and was exacerbated by fragments
being out competed by non reef-building taxa (i.e., cyanobacteria, algal
Montastraea corals bleached during the 2005 event showed
turfs, macroalgae, sponges), and by interference competition by massive reproductive collapse the following year
damselfish.
(Hernández).

As s es s ing E ffects o f L a nd Dis turba nce o n Sedimen t Yields
Accelerated erosion induced by land alterations related to agriculture and construction
leads to a variety of environmental issues of worldwide relevance. Removal of the
organic-rich upper soil layer may lead to on-site loss of soil productivity, while also
impacting downstream aquatic environments (e.g., coral reefs) and increasing soil carbon
emissions to the atmosphere. As a continuation of a two-year terrestrial sediment project
study led by Dr. Carlos Ramos-Scharrón that initially began in 2003, field-based
measurements in La Parguera along with data previously collected in St. John (USVI) were
used to determine impacts of land disturbance on sediment yields to later develop and
apply software applications that estimate hillslope-scale sediment production and
watershed-scale sediment yields. The study was designed to determine the effects of
land disturbance, slope, vegetation cover density, and rainfall in controlling erosion rates.
Bounded plots (~ 3 m2) with slopes ranging between 1 and 18% were used to determine
yield rates for both organic and inorganic matter from seven undisturbed hillslopes (n =
76) and thirteen recently disturbed unpaved road surfaces (n = 148). Preliminary data
collected between July 2006 and June 2007 show that the mean total production rate
from disturbed plots was 14 times higher than undisturbed plots. Results show that land
disturbance in the form of unpaved roads increases the production of organic and Sediment yields are monitored to
inorganic material by surface erosion processes by up to an order of magnitude. Higher d e t e r m i n e i m p a c t s o f l a n d
average rates for disturbed surfaces, such as unpaved roads, measured for this study is disturbance.
attributed to freshly disturbed erosion plots whereas previous data collected was
attributed to the effect of higher vegetation cover density. Improved knowledge on the rates and controls of erosion processes
may allow land managers to better assess the impacts of land use and to develop strategies to mitigate its effects.

C C R I - s p o n s o r e d P r o j e c t s R e p o r t e d a t t h e 11 t h I C R S
The 11th International Coral Reef Symposium (ICRS) was recently held at Fort
Lauderdale, Florida from July 7-11, 2008. The ICRS, held every four years, is
the world’s largest gathering of coral reef scientists, resource managers and
users, conservationists, economists and educators dedicated to advancing
coral reef science, management, and conservation. CCRI-sponsored scientists
were prominent among this year’s presenters. Projects reported at the
symposium emphasized CCRIs focal areas in mapping and the assessment of
threaten corals, as well as the initial results from work on deep reefs. The former included James Goodman’s hyperspectral
remote sensing campaign and validation of coastal remote sensing algorithms and the passive acoustic mapping of grouper
aggregation sites led by David Mann. Nikolaos Schizas reported on the genetic variability of threatened Acropora cervicornis
and A. palmata, while aspects of Alina Szmant’s work on the early life history of corals was also presented. Edwin HernandezDelgado presented work covering global warming and the collapse of Montastraea annularis and M. faveolata as well as
impacts of non-point source sewage pollution in assemblages of Acropora palmata in southwestern PR. Clark Sherman
reported his work on reef sedimentation patterns, and followed this with a report on the geomorphology of the insular slope
and how this affects deep reef formation. Ivonne Bejarano presented a complementary preliminary characterization of deep
reef fish communities and their connectivity with shallow water reefs, and Roy Armstrong present a similar characterization of
deep benthic communities.
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Synopsis of New Resources
NOAAs coral reef research institutes, including NCRI, HCRI and CCRI, recently
published informational brochures with detailed information on the overall
mission, partnerships and collaborations, and assessments and monitoring
projects presently conducted to understand the status of coral reef ecosystems
and provide management and conservation goals. These brochures have been
distributed by NOAA and are now available to the public online at http://
www.nova.edu/ncri/noaa_crri and at each Coral Reef Research Institute location.
Additionally, The State of the Coral Reef Ecosystems of the United States and
Pacific Freely Asssociated States: 2008 Report is now available online at http://
ccma.nos.noaa.gov/ecosystems/coralreef/coral2008/welcome.html with a PDF
of the Puerto Rico Chapter available at http://ccma.nos.noaa.gov/ecosystems/
coralreef/coral2008/pdf/PuertoRico.pdf.
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