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Executive Summary

Natural Resource Condition Assessments (NRCAs) provide managers with concise assessments for
select focal resources within National Park Service (NPS) units. These assessments evaluate
indicators of condition for a resource and determine status and trends over time for best management
of the resources within a unit. Buck Island Reef National Monument (BUIS) is a 19,015 acre unit
located within the Caribbean, situated just north of the island of St. Croix. Consisting of both marine
and terrestrial components, environments of BUIS range from the deepest water in the NPS (1812 m
below sea level) to an elevation of just over 100 m above sea level in the dry tropical forest. Marine
communities include soft bottom habitats predominantly occupied by seagrasses and hardbottom
habitats dominated by patch reefs. Terrestrial habitats are dominated by shrublands and forests, with
beaches that stretch from northwest to southwest corner of the island. The forest on Buck Island is
mainly lowland tropical/subtropical semi-deciduous forest, whereas the shrubland is mostly covered
by low stature tropical/subtropical broad-leaved evergreen shrubland.

The BUIS NRCA considers 12 focal resources within the Monument categorized as either pertaining
to the supporting environment or biological integrity. These include shoreline dynamics and water
quality, in the framework category of supporting environment, and dry tropical forest, coastal forest,
terrestrial reptiles, seagrass, corals, reef fish, and sea turtles, both green and hawksbill, in the
framework category of biological integrity. Full assessments were conducted for all above-listed
resources except for lobsters and queen conch which were restricted to limited assessments due to a
lack of data. In each focal resource section, a discussion of threats, stressors, and data gaps relevant
to the resource accompanies the assessment of condition. Resource issues relevant to all components
within the Monument are discussed separately and include impacts of hurricanes/tropical storms,
landcover/landuse changes, and human interactions related to boat traffic, marine debris, and
poaching.

Assessment of the focal resources in BUIS resulted in the majority being considered as warranting
moderate concern. Three focal resources warranted significant concern, including reef fish, corals,
and shoreline dynamics. Only water quality and queen conch were found to be in good condition.
Trends in condition were more evenly split across focal resources between unchanging, deteriorating,
and improving conditions. Deteriorating trends were recorded for seagrass, corals, and coastal forest.
Whereas improving trends were recorded for terrestrial reptiles, dry tropical forest, conch, and green
sea turtles. Trends for both supporting environment resources, water quality and shoreline dynamics,
were assessed as unchanging. Lobsters, reef fish, and hawksbill sea turtles were also considered to
have stable, unchanging trends in condition. The low number of resources recorded as being in good
condition, combined with several resource showing deteriorating conditions suggests that resources
of BUIS are significantly threatened and in need of continued monitoring and management.

Improving conditions for conch and green sea turtles are encouraging and may suggest that
implementation of local and regional policies and conservation strategies have made positive impacts
on these populations. However, a lack of improving condition in for the BUIS reef fish community
suggests that the multiple stressors that impact recovery have not been sufficiently addressed,
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including illegal harvesting, habitat degradation, and the impact of introduced species. The continued
decline of coral coverage and condition is alarming, especially given the increase in the number of
thermal stress events observed and appearance of novel diseases. The improved conditions found for
dry tropical forest and terrestrial lizards are very likely attributable to management interventions
related to exotic plant and animal control and a successful translocation program. The planned work
for reforestation following the 2017 hurricane season is promising but expanded forest monitoring
and continued exotics management will be necessary to maintain the improving conditions of these
focal resources.

A moderate level of confidence was assigned to the majority of resources, with individual indicators
varying between low, medium, and high. The only focal resources having assessments with high
levels of confidence were corals and the St. Croix ground lizard, both having datasets with high
spatial and temporal coverage. Low confidence assessments were restricted to terrestrial vegetation
focal resources. Given that a minority of focal resources had high confidence in the assessments, the
majority of assessments were constrained to some degree by either a lack of recent data, insufficient
temporal or spatial coverage of datasets, or differences between survey methods for data used in the
assessments. Therefore, important information gaps, as well as protocols for future data acquisition
and monitoring are suggested.

Recommendations for future monitoring include the following: 1) design of an integrated approach to
monitoring and data collection of marine focal resources of BUIS, incorporating metrics of water
quality, coral health and abundance, seagrass cover, and the presence of non-native invasive species,
2) expansion of research on the impact of visitor use of the marine and terrestrial resources to
estimate benefits from ecosystem services provided and amount of anthropogenic pressure on the
resource, 3) expansion of a permanent plot network throughout the terrestrial vegetation focal
resources to understand long-term changes in species assemblages and abundances, and 4) expansion
of a shoreline dynamics monitoring program that captures seasonal and inter-annual variability of
sediment transport and changes to areal extent of beach. Expansion of monitoring programs will add
to the large body of research already conducted within BUIS and will be invaluable for
understanding changes to these resources resulting from future hurricane disturbance, rising seas, and
increasing temperatures and changing rainfall patterns expected in a warming climate.
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1. NRCA Background Information

Natural Resource Condition Assessments (NRCAs) evaluate current conditions for a subset of
natural resources and resource indicators in national park units, hereafter “parks.” NRCAs also report
on trends in resource condition (when possible), identify critical data gaps, and characterize a general
level of confidence for study findings. The resources and indicators emphasized in a given project
depend on the park’s resource setting, status of resource stewardship planning and science in
identifying high-priority indicators, and availability of data and expertise to assess current conditions
for a variety of potential study

resources and indicators. NRCAs Strive to Provide. .. \
NRCAs represent a relatively new e Credible condition reporting for a subset of
approach to assessing and important park natural resources and indicators

reporting on park resource iy .
P gonp e Useful condition summaries by broader resource

conditions. They are meant to . .
categories or topics, and by park areas
complement—not replace— \ J

traditional issue-and threat-based

resource assessments. As distinguishing characteristics, all NRCAs:
e Are multi-disciplinary in scope;'
e Employ hierarchical indicator frameworks;>
e Identify or develop reference conditions/values for comparison against current conditions;’
e Emphasize spatial evaluation of conditions and GIS (map) products; *
e Summarize key findings by park areas; and °

e Follow national NRCA guidelines and standards for study design and reporting products.

Although the primary objective of NRCAs is to report on current conditions relative to logical forms
of reference conditions and values, NRCAs also report on trends, when appropriate (i.e., when the
underlying data and methods support such reporting), as well as influences on resource conditions.
These influences may include past activities or conditions that provide a helpful context for

! The breadth of natural resources and number/type of indicators evaluated will vary by park.

2 Frameworks help guide a multi-disciplinary selection of indicators and subsequent “roll up” and reporting of data for measures
= conditions for indicators & condition summaries by broader topics and park areas

3 NRCAs must consider ecologically-based reference conditions, must also consider applicable legal and regulatory standards,
and can consider other management-specified condition objectives or targets; each study indicator can be evaluated against one
or more types of logical reference conditions. Reference values can be expressed in qualitative to quantitative terms, as a single
value or range of values; they represent desirable resource conditions or, alternatively, condition states that we wish to avoid or
that require a follow-up response (e.g., ecological thresholds or management “triggers”).

4 As possible and appropriate, NRCAs describe condition gradients or differences across a park for important natural resources
and study indicators through a set of GIS coverages and map products.

3 In addition to reporting on indicator-level conditions, investigators are asked to take a bigger picture (more holistic) view and
summarize overall findings and provide suggestions to managers on an area-by-area basis: 1) by park ecosystem/habitat types or
watersheds, and 2) for other park areas as requested.



understanding current conditions, and/or present-day threats and stressors that are best interpreted at
park, watershed, or landscape scales (though NRCAs do not report on condition status for land areas
and natural resources beyond park boundaries). Intensive cause-and-effect analyses of threats and
stressors, and development of detailed treatment options, are outside the scope of NRCAs.

Due to their modest funding, relatively quick timeframe for completion, and reliance on existing data
and information, NRCAs are not intended to be exhaustive. Their methodology typically involves an
informal synthesis of scientific data and information from multiple and diverse sources. Level of
rigor and statistical repeatability will vary by resource or indicator, reflecting differences in existing
data and knowledge bases across the varied study components.

The credibility of NRCA results is derived from the data, methods, and reference values used in the
project work, which are designed to be appropriate for the stated purpose of the project, as well as
adequately documented. For each study indicator for which current condition or trend is reported, we
will identify critical data gaps and describe the level of confidence in at least qualitative terms.
Involvement of park staff and National Park Service (NPS) subject-matter experts at critical points
during the project timeline is also important. These staff will be asked to assist with the selection of
study indicators; recommend data sets, methods, and reference conditions and values; and help
provide a multi-disciplinary review of draft study findings and products.

NRCAs can yield new insights about current park resource conditions, but, in many cases, their
greatest value may be the development of useful documentation regarding known or suspected
resource conditions within parks. Reporting products can help park managers as they think about
near-term workload priorities, frame data and study needs for important park resources, and
communicate messages about current park resource conditions to various audiences. A successful
NRCA delivers science-based information that is both credible and has practical uses for a variety of
park decision making, planning, and partnership activities.

/ Important NRCA Success Factors \

e Obtaining good input from park staff and other NPS subject-matter experts at
critical points in the project timeline

e Using study frameworks that accommodate meaningful condition reporting at
multiple levels (measures = indicators =* broader resource topics and park
areas)

e Building credibility by clearly documenting the data and methods used, critical
\ data gaps, and level of confidence for indicator-level condition findings /

However, it is important to note that NRCAs do not establish management targets for study
indicators. That process must occur through park planning and management activities. What an
NRCA can do is deliver science-based information that will assist park managers in their ongoing,
long-term efforts to describe and quantify a park’s desired resource conditions and management
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targets. In the near term, NRCA findings assist strategic park resource planning® and help parks to
report on government accountability measures.” In addition, although in-depth analysis of the effects
of climate change on park natural resources is outside the scope of NRCAs, the condition analyses
and data sets developed for NRCAs will be useful for park-level climate-change studies and planning
efforts.

NRCAs also provide a useful complement to rigorous NPS science support programs, such as the
NPS Natural Resources Inventory & Monitoring (I&M) Program.® For example, NRCAs can provide
current condition estimates and help establish reference conditions, or baseline values, for some of a
park’s vital signs monitoring indicators. They can also draw upon non-NPS data to help evaluate
current conditions for those same vital signs. In some cases, I[&M data sets are incorporated into
NRCA analyses and reporting products.

NRCA Reporting Products...

Provide a credible, snapshot-in-time evaluation for a subset of important park
natural resources and indicators, to help park managers:

e Direct limited staff and funding resources to park areas and natural resources
that represent high need and/or high opportunity situations
(near-term operational planning and management)

e Improve understanding and quantification for desired conditions for the park’s
“fundamental” and “other important” natural resources and values
(longer-term strategic planning)

e Communicate succinct messages regarding current resource conditions to
government program managers, to Congress, and to the general public
(“resource condition status” reporting)

Over the next several years, the NPS plans to fund an NRCA project for each of the approximately
270 parks served by the NPS I&M Program. For more information visit the NRCA Program website.

%An NRCA can be useful during the development of a park’s Resource Stewardship Strategy (RSS) and can also be tailored to act
as a post-RSS project.

7 While accountability reporting measures are subject to change, the spatial and reference-based condition data provided by
NRCAs will be useful for most forms of “resource condition status” reporting as may be required by the NPS, the Department
of the Interior, or the Office of Management and Budget.

8 The I&M program consists of 32 networks nationwide that are implementing “vital signs” monitoring in order to assess the
condition of park ecosystems and develop a stronger scientific basis for stewardship and management of natural resources
across the National Park System. “Vital signs” are a subset of physical, chemical, and biological elements and processes of park
ecosystems that are selected to represent the overall health or condition of park resources, known or hypothesized effects of
stressors, or elements that have important human values.


https://www.nps.gov/orgs/1439/nrca.htm




2. Introduction and Resource Setting

2.1. Introduction

2.1.1. Enabling Legislation

Buck Island Reef National Monument (BUIS) was established by Presidential Proclamation No.
3443 by President John F. Kennedy in 1961 to protect Buck Island and “its adjoining shoals, rocks,
and under-sea coral reef formations,” which “possess one of the finest marine gardens in the
Caribbean Sea” (Presidential Proclamation No. 3443).

Recognizing that Buck Island’s “unique natural area and the rare marine life which are dependent
upon it are subject to constant threat of commercial exploitation and destruction,” Proclamation 3443
prohibits unauthorized persons from appropriating, injuring, destroying, defacing, or removing any
feature of the Monument, or from locating or settling upon any of the lands reserved for the
Monument. In 2001, Presidential Proclamation No. 7392 expanded the park’s protected area, creating
one of the few “no take” marine reserve zones in the U.S. National Park System.

2.1.2. Geographic Setting

The Virgin Islands are part of the northerly Leeward Islands in the Caribbean, situated between the
Greater Antilles and the Lesser Antilles. Politically, the islands fall into several jurisdictions: the
British Virgin Islands, which are a British overseas territory, the Puerto Rican Virgin Islands, which
is a territory of the United States, and the United States Virgin Islands (USVI), also a territory of the
United States. The USVI consists of four larger islands: St. Croix, St. Thomas, St. John and Water
Island, and some 50 smaller islets and cays. The total area of the USVI is 133 square miles.

The Buck Island Reef National Monument (BUIS) occupies the entirety of Buck Island and part of
the surrounding sea (Figure 2.1.2.1). BUIS consists of 19,015 land and water acres north of the island
of St. Croix in the USVI. The park supports many terrestrial and marine threatened and/or
endangered species and also contains important cultural resources, including remains from
prehistoric occupation, wrecks of two eighteenth century slave ships — the Mary and General
Abercrombie — and archeological sites from Danish rule in the eighteenth and nineteenth centuries.

The BUIS is accessible only by boat. Buck Island has white sand beaches and a land-based nature
trail. There is an underwater trail for snorkeling and scuba diving. The irregular arc of reef
surrounding Buck Island’s northern and eastern shore creates a lagoon between reef and island. Wide
and shallow lagoon waters seldom exceed 12 feet deep.


https://www.vinow.com/stcroix/
https://www.vinow.com/stthomas/
https://www.vinow.com/stjohn/
https://www.vinow.com/waterisland/
https://www.vinow.com/waterisland/
https://www.britannica.com/topic/scuba-diving
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Figure 2.1.2.1. Location of the Buck Island Reef National Monument (BUIS). Geographic location of the
US Virgin Islands in the Caribbean (upper panels). In relation to the island of St. Croix (lower panel left).
Demarcation of the territory that encompasses BUIS (lower panel right).

2.1.3. Visitation Statistics

From 1962 to 2019, BUIS has had 2,538,468 visitors (Figure 2.1.3.1) (NPS 2019a); most visits
occurred between the months of February and May (NPS 2019a). The average number of recreational
visitors to the Monument from 19622019 was 50,185 visitors per year (NPS 2019a). Visitation in
the Monument has declined over the years, from average annual visitations of around 67,700 in the
late 70s and 80s, to 50,300 in the 90s and a little under 40,000 in this century. The entirety of Buck
Island provides areas that allow visitors to enjoy nature and learn about the various ecosystems
present in the park. Some popular activities include snorkeling the coral reefs, swimming, SCUBA
diving, daily boat trips, hiking, bird watching, sunbathing and picnicking. A marked hiking trail from
either Diedrichs Point or the West Beach picnic area crosses the island (NPS 2019Db).
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Figure 2.1.3.1. Total Recreation Visits to the Buck Island Reef National Monument for the period 1962 to
2019. Data from https://irma.nps.gov/Stats/

2.2. Natural Resources

2.2.1. Ecological Units and Watersheds

Located north-east of St. Croix, Buck Island Reef National Monument (BUIS) is composed of
terrestrial (<1 %) and benthic (>99 %) habitats (Table 2.2.1.1, Figure 2.2.1.1). Benthic habitats are
mostly comprised of areas deeper than 30 m. BUIS boasts the deepest water in the NPS at 1,812 m
(NOAA 2018). The benthic areas can be divided into two types: bank/shelf and shelf escarpment.
The bank/shelf is mostly made of hardbottom habitats with cover dominated by turf, fleshy, coralline
or filamentous algae. However, covering about a quarter of the benthic habitats (24.3%), live corals
covered between 10 to less than 50% of the benthos. The shelf escarpment occupies the majority of
the benthos. The escarpment area is dominated by habitats of uncolonized sand and mud, the latter
being mostly present in deeper areas. Steep slopes in these areas result in low sediment accumulation
and high bedrock exposure. Although the area mostly lacks benthic cover, some sparse mesophotic
corals were recorded in these areas (Costa et al. 2012).

Ecological Units

Benthic habitats

Unconsolidated sediments (mud) are mostly present in moderate to deep-water habitats with little or
no benthic cover. Rock/Boulder refers to coral reef and hardbottom areas, which are mostly present
in moderate to deep-water habitats (Figure 2.2.1.1). Sand represents unconsolidated sediment with
little cover or some presence of algae, and mostly present in moderate and shallow habitats. Reefs
including aggregated, aggregated patch, and individual patch reefs are mostly present in shallow and
moderate deep habitats (bank/shelf). The benthic cover in these habitats is mostly algae. Pavement
with sand channels are an important component of this ecological unit followed by areas covered by
algae. Pavement is mostly present in shallow and moderate depth habitats, composed of coral reef
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and hardbottom. The main benthic cover in both shallow and moderate depth habitats is algae. Sand
with Scattered Coral and Rock habitat is mostly present in shallow and moderate deep habitats
(bank/shelf). Composed of unconsolidated sediments. In general, the benthic cover in shallow
habitats is a mosaic of algae and seagrass. While in moderate deep habitats, the benthic cover tends
to be inexistent, and most likely because of the low amount of solar radiation reaching the bottom.
Aggregated Reefs are present mostly in shallow habitats such as bank/shelf, back reef, channel,
lagoon, fore reef, reef crest, and reef flat, and are composed of coral reef and hardbottom. The main
benthic cover is algae. Rhodoliths habitats are present in shallow and moderate deep habitats
(bank/shelf), and are composed of coral reef and hardbottom, and mostly covered by algae.
Rhodoliths with Scattered Coral and Rock are present in shallow areas (bank/shelf). The major
structural component in these areas is coral reef and hardbottom, and benthic cover is algae.
Unknown habitats are uncharacterized ecological units mostly present in moderate and deep habitats.

Artificial areas refer to man-made structures. The area covered by these is very small (Costa et al.
2012).

Table 2.2.1.1. Major ecological units for Buck Island Reef National Monument (BUIS). Data source: Data
collected in 2005—-2006, processed 2011 (Costa et al., 2012). Terrestrial data from Moser et al. 2010.

Location Ecological Unit Area (ha) % Cover
Mud 2,340.16 30.46
Rock/Boulder 1,703.90 22.18
Sand 1,371.74 17.85
Pavement 1,247.90 16.24
Aggregated Patch Reefs 341.05 4.44
Unknown 189.89 247
Pavement with Sand Channels 131.62 1.71

Benthic Sand with Scattered Coral and Rock 122.89 1.60
Aggregate Reef 61.85 0.81
Individual Patch Reef 43.45 0.57
Rhodoliths 39.19 0.51
Reef Rubble 22.16 0.29
Rhodoliths with Scattered Coral and Rock 0.43 0.01
Avrtificial 0.01 0.00
Total Area (ha) 7,616.24 -
Shrubland 35.29 50.30
Forest 21.42 30.53

Terrestrial Woodland 9.17 13.07
Sparse Vegetation 4.26 6.08
Total Area (ha) 70.15 -




Benthic and Terrestrial Ecologial Units
Buck Island Reef National Monumnet (BUIS), St. Croix, U.S. Virgin Islands
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Figure 2.2.1.1. Benthic and terrestrial Ecological Units for Buck Island Reef National Monument (BUIS).
Benthic data collected in 2005-2006, processed 2011 (Costa et al. 2012). Terrestrial data from Moser et
al. 2010. Park boundary red hatch line.

Terrestrial
The forest on Buck Island is mainly lowland tropical/subtropical semi-deciduous forest, with
presence of semi-evergreen forest, and gallery semi-deciduous forest. The shrubland is mostly
covered by low stature tropical/subtropical broad-leaved evergreen shrubland. This habitat also
presents lowland drought deciduous shrubland, mangrove shrubland, mixed dry shrubland, coastal
hedge, and seasonally flooded/saturated tropical/subtropical broad-leaved evergreen shrubland. The
woodland is dominated by tropical or subtropical semi-deciduous woodland, and semi-evergreen
woodland. The sparse vegetation is present in mostly intermittently flooded sand beaches and shores,
cliffs with sparse vascular vegetation, intermittently flooded mud flat, including salt pond, rock
pavement, and beach dunes (Moser et al. 2010, Figure 2.2.1.1).
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Watersheds
There are no watersheds that form permanent streams on Buck Island. However, intermittent streams
form during storms or periods of heavy rain. In some areas, the erosion caused by heavy rains can
deliver important amounts of sediment from the land area to the coast.

2.2.2. Resource Descriptions

Coastal Dynamics

Many processes contribute to significant changes in the distribution and morphology of coastal
landforms and habitats. The Virgin Islands are located in the center of the trade wind belt where
oceanic and atmospheric processes are highly affected by the Bermuda High in the north and the
Equatorial Trough to the south. As a result, the winds create a strong east to west longshore drift
(Hubbard 1980). Maximum wind speeds occur during the winter months; trade winds then decrease
in intensity during the spring. In the summer, trade winds and barometric pressure both increase, and
together with warming Atlantic and Caribbean waters, lead to the generation of tropical storms and
hurricanes that can and have had an important effect on the coastal geomorphology of the island
(KellerLynn 2011). More recently, rising sea levels along with intensifying wind, waves, and
currents have been identified as a cause for concern with respect to geologic resources. The sandy
beaches and rocky shorelines at the national monument are vulnerable to sea level rise and a potential
increase of the intensity of coastal storms is likely to further impact the coastline (KellerLynn 2011).

Changes in the intensity of these atmospheric systems especially during the winter months is likely to
have an important effect on the strength of the winds and currents on the islands (Hubbard 1979).
However, warming of the ocean during the summer and early fall can also lead to tropical storms and
hurricanes with potentially devastating effects to the islands. Around the island, current speeds are
not strong, and current circulation within the lagoons is mostly wind and wave driven (Hubbard
1979), which emphasizes the importance of wind to the coastal dynamics. About 60% of the waves
reach from the east. The maximum wave intensity occurs around February. In general, the tidal range
in the U.S. Virgin Islands area is small (20 cm), thus wind and waves are the dominant forces of shelf
and coastal currents. Rain events are characterized by being short but very intense, which increases
erosion and runoff. Climatic projections for the area predict an increase in the number of heavy rain
events (Karl et al. 2009). Although the island presents no permanent streams or rivers, the intense
rain events can result in intermittent streams that can cause significant erosion given the steep slopes
of the island and the storm water runoff can significantly affect the nutrient and sedimentation
processes of the marine ecosystems. The temperature of the seawater in the Monument is relatively
consistent at 26-29.5 °C. However, climatic projections for the Caribbean predict an increase in
ocean temperatures, which is likely to negatively affect marine ecosystems (Karl et al. 2009).

Since the coastal dynamics of the Monument are primarily driven by currents resulting from wind
and wave activity, an increase of sea level is likely to magnify the effects of the wind and wave
action to shoreline dynamics. For instance, increase in wave action can result in redistribution of
sediment, which would result in changes to the shoreline morphology, particularly of concern for
sandy beaches, which are important nesting habitats for sea turtles. However, rocky shorelines are
also at risk because of flooding which is of concern because of the destruction it could bring to bird
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nesting grounds. Sea-level rise also is likely to increase the effect of storm surge along the shorelines
further modifying their dynamics and morphology.

Coastal Geomorphology

Buck Island originated from deep-marine sediment composed of the Upper Cretaceous Caledonia
Formation, which was later reworked by deep ocean currents (