











The State of Coral Reef Ecosystems of Navassa Island

Figure 4.12. A) Slope for Navassa Island computed from NASA’s LiDAR data on land and Simrad XX data from 20-50 m water depth.
Values above 30 degrees were clipped to show detail in the range 0-30 degrees. Maximum slope for this data set was 80 degrees.
Null values due to lack of data are shown in white encircling the island. B) Acoustic seabed classification based on “patchiness”, the
percent of the seabed covered with sediment, and “relief”, the local variability in depth. Data were acquired as points along track lines,
classified, then gridded to 100 m cells using a majority filter. No data is shown as gray. C) Interpreted benthic habitat map based on all

available information sources including bathymetry, IKONOS imagery, benthic community classification, and diver/drop camera obser-
vations. Sources: A) Solmar Hydro, NASA; B and C) A.Gleason, Univ. of Miami/RSMAS.




The State of Coral Reef Ecosystems of Navassa Island

ASSOCIATED BIOLOGICAL COMMUNITIES

Fish Surveys (SEFSC)

Data on reef fish assemblages and other mobile fauna have been collected via a stationary point sampling technique
(Bohnsack and Bannerot, 1986; McClellan and Miller, 2003) referred to as Reeffish Visual Census (RVC). The total num-
ber of samples and summary results are given in Table 4.3. Sites sampled in 2006 included both stratified random sites
(according to habitat map in Figure 4.12C) and targeted RAD sites. In addition to enumerating reef fishes, RVC samples
record the presence and abundance of selected mobile macroinvertebrates, including the long-spined sea urchin (Dia-
dema antillarum), queen conch (Strombas gigas) and lobster (Panulirus argus, not reported here). The abundance of
D. antillarum, an important grazer, was also noted in benthic transect sampling at fixed sites surveyed by the SEFSC in

2006.

Results and Discussion

There is a clear declining trend in reef fish
biomass (Figure 4.13 and Table 4.3) be-
tween 2002 and 2006 as determined by the
RVC sampling. This trend is most evident
in piscivores, herbivores and planktivores
(the dominant trophic groups in terms of
biomass). Macroinvertivores were the only
group which showed a substantial increase
in 2006 but this increase was due to squir-
relfish only (data not shown), a common
family which are preyed upon by piscivores
as well as Navassa’'s human fishers. Fish
sizes (mean fork length of individuals >10
cm) also showed a significant decline be-
tween 2002 and 2004 for grouper, snapper,
triggerfish, parrotfish, jack, surgeonfish and
squirrelfish families (Miller et al., 2007).

It should be noted that a more restricted set
of habitats was sampled in 2002, particu-
larly high-relief habitats near shore such as
wall and wall base/boulder habitats. How-
ever, the same declining temporal trends
are evident if relatively depauperate, non-
reef habitats (e.g., sand/rubble) are exclud-
ed from the latter years’ samples (data not
shown). Hence, it is not likely that the ob-
served decline in fish biomass (Table 4.3)
can be explained by differential habitat rep-
resentation.

On the other hand, abundance of D. antil-
larum has increased over the four year in-
terval. The mean density of urchins from the
RVC data (number/sample) increased 400%
between 2002 and 2006 (Table 4.3). Ben-
thic transects indicated a November 2006
D. antillarum density of 0.16 m? + 0.02 %
SE (n=11 10 m? transects among six sites).
Although these densities are nowhere near
those that have been shown to correspond
with enhanced coral recruitment (i.e., 2-5
per m?; Carpenter and Edmunds, 2006)],
densities are likely approaching this level
in certain habitats (e.g., nearshore boulder/

Table 4.3. Summary of RVC data, including relative abundance of conch and urchins
(D. antillarum) collected in 2002, 2004 and 2006. Sampling intensity has increased
slightly over the study, including a wider range of habitats. Source: McClellan and

Miller, 2003; McClellan et al., unpub. data.

2002 2004 2006
# RVC Samples (N) 110 123 150
# census takers 2 3 4
# Fish Species 122 128 139
# Individuals 22,798 41,174 35,633
Density (# indiv/sample) 207 B85 238
Total Biomass (g) 1,547,671 1,052,314 1,128,868
Mean Biomass (g/sample) 14,070 8,555 7,526
# Diadema 18 58 99
Mean density (#/sample) 0.16 0.43 0.66
Frequency (proportion of
samples occuring) 0.09 0.20 0.22
# Conch 8 247 65
Mean density (#/sample) 0.07 2.01 0.43
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Figure 4.13. Reeffish biomass per sample (mean + 1 SE) by trophic group over a
four year interval. Species included in each trophic group provided in McClellan and
Miller, 2003. Source: Miller et al., 2007; McClellan et al., unpub. data.

calves habitat on night dive; M. Miller, pers. obs.). The marked increase suggests that recovery of Diadema populations
is underway at Navassa. Conch are known to be highly aggregative and we observed no clear temporal trend in their
abundance (Table 4.3). RVC samples in 2004 encountered several conch aggregations and this yielded higher mean and
frequency of occurrence estimates in 2004 (Table 4.3).
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CURRENT CONSERVATION MANAGEMENT ACTIVITIES

Much valuable information has been gathered about the flora, fauna and threats to the ecology of Navassa. Since the
NNWR was established in 1999, it has been faced with a documented increase in threats by foreign nationals, mainly
Haitians, conducting commercial and subsistence fishing and hunting activities on the Refuge. Challenges to effective
management are related to the island’s remote location, an absence of local management presence, and an absence
of solid quantitative fishery data. Currently, no practicable mechanism exists whereby the NNWR can efficiently or eco-
nomically document, manage, or address these threats. Although active management has been limited, work begun by a
Haitian non-governmental organization, the Foundation for the Protection of Marine Biodiversity, is beginning to educate
local fishers.

Discussions are now underway for developing a strategy to deal with the unauthorized fishing incursions into NNWR via
a collaborative conservation effort with federal agency members of the U.S. Coral Reef Task Force, academic institutions
and non-governmental conservation organizations. The development of a Navassa NWR collaborative conservation ef-
fort will strengthen the National Wildlife Refuge System’s natural resource management efforts. It is foreseeable that a
similar approach can be employed for other remote, insular U.S. possessions, especially National Wildlife Refuges in the
Pacific Ocean.

OVERALL CONCLUSIONS AND RECOMMENDATIONS

It is clear that Navassa reefs, despite their remoteness from many types of local anthropogenic stress, are undergoing
rapid change. Both expanded (but possibly stabilized) fishing pressure and disturbances, such as coral bleaching and
disease events, are resulting in rapid loss of live coral cover, including loss of large coral colonies, and reductions in the
size and abundance of reef fishes. The jurisdictional/management challenges for Navassa, meanwhile, do not abate. The
occurrence of severe coral disease and bleaching events in this relatively deep (25-30 m) and remote location support
the hypothesis that coral loss in the Caribbean is a regional phenomenon, and effective conservation and management
measures to reverse this trend are not obvious.
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