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species were also observed. Rat tracks were common
along beach-rocky slope interfaces. Field personnel were
instructed in the identification of poisonous plants (in
particular, manchineel trees [Hippomane mancinella) and
Christmas-bush [Comocladia dodonaea)); this would be
especially important for personmel safety during
subsequent night work.

It was decided to use a rat trapping protocol that had
been used on other Caribbean islands (Campbell 1989).
This allowed the authors to work efficiently and to make
a relative comparison of the Buck Island results with those
from other islands. The existing trail system was used,
and 11 to 19 rat snap traps were placed along each of
three trap lines. Traps were secured to the side of a tree
about 10 to 20 inches above the ground surface with a
trap placed every 15 feet along the trail. The three trap
lines covered a variety of habitats, slopes, and elevations
on the island: 1) the low-lying west beach area; 2) the
island ridge line west from the Coast Guard; and 3) a line
ascending the south-central trail from the Diedrichs picnic
area.

Traps were baited with a mixture of rolled oats and
peanut butter and set just before sunset on each of three
consecutive nights. The traps were checked at one-hour
intervals from 7 p.m. to 10 p.m. Trapped rats were
labelled and bagged for later examination and the trap
reset. At the last check (10 p.m.) of each night, the traps
were sprung and left in place for the next night.
Reflector tape on traps and pink plastic flagging on a
nearby tree or bush facilitated the locating of traps at
night, All traps were removed at the end after the last
check on the third night. NPS personnel assisted in
establishing and running the trap lines; this provided them
with the knowledge and experience needed to monitor the
rat population in the future.

Rats were very commonly encountered during the
night work, especially at the picnic areas where they were
very unwary. Eighty rats were captured over the three-
night period (Table 1). More rats were captured from the
west beach area (52) than either the ridgeline area (12) or
the ascending south-central trail area (16). The capture
rate did not decline by the third night, and because
trapping was only done for three nights, it is not known
how many more nights of trapping would have been
needed to see a substantial decline in captures. When the
capture data were adjusted for sprung traps, as
recommended by Nelson and Clark (1973) and Innes
(1990), trap success indices (on a scale of 0 to 100)
ranging from 11.0 to 29.3 were obtained. When
compared to the results of previous trapping efforts on
other Caribbean islands where indices ranged from 0 to
80 (Campbell 1989), the Buck Island results suggest a low
to moderate rat population abundance. Because the rat

population was sampled at one brief point in time, direct

comparisons with other study results may not be
appropriate. Additiopally, it is noted that rat densities on
islands would be greatly effected by amounts of vegetation
and precipitation (Atkinson 1985; Jackson et al. 1987).
As such, the Buck Island rat population could potentially
irrupt to a much higher density with the onset of the rainy
season. In amy case, this rat population data provide a
baseline that could be used to monitor changes in rat
abundance. Both sexes and age classes (juvenile and
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adult) were represented in the rat sample from Buck
Island, There was a nearly equal ratio of male-to-female
captures with slightly more females captured. Most
females (>90%) were sexually mature, as were most
(>90%) males. The low total proportion of juveniles in
the population (8.8 %) suggests low reproductive activity;
it is also possible that a high rate of juvenile mortality is
occurring.  Reproductive activity could be quickly
initiated with rainfall and greater food availability. The
lengths of male and female rats were similar to those
reported for other roof rat populations (Campbell 1989;
Jackson 1982); however, the average weights of Buck
Island rats were somewhat lower for both males and
females, suggesting that the population may be
nuiritionally stressed. There was some evidence of
fighting among the rats, based on lacerations and scars.

RAT MANAGEMENT

A wildlife damage management program should be
based on a thorough understanding of: 1) the biology and
ecology of the problem species; 2) the type, amount, and
timing of damage; 3) management options and methods
available; and 4) the relevant laws and regulations. Most
rodent damage management programs use a combination
of methods, including: 1) exclusion or rodent-proofing;
2) habitat modification and sanitation; and 3) toxicants
and/or traps. Other methods (increasing predation,
shooting, fumigants} are less often used or are ineffective
(frightening devices, repellents). The basic biology and
ecology of roof rats and management methods are
presented in Buckle and Smith (1994), Jackson (1982),
Marsh (1994), Meehan (1984), and Storer (1962).

Even with the brief, one-point-in-time assessment of
the Buck Island situation, it would appear that the sizeable
rat population is impacting numerous floral and faunal
resources. It would also appear that the proposed
reintroduction of the St. Croix ground lizard to the island
would be jeopardized by the rat population. The authors
were initially contacted by the NPS because they wanted
assistance in designing a rat eradication program. Rat
eradication is a worthy goal and would provide a
permanent solution to the problem. Rats have been
successfully eradicated from a number of islands around
the world (Moors 1984; Morgan et al. 1996; Taylor and
Thomas 1993). In the Caribbean, rat eradication efforts
have been completed on several islands and efforts on
additional islands are underway (D. Nellis, U.S. Virgin
Islands Bureau of Wildlife, pers. comm.). Once
eradicated, arelatively low-keyed monitoring effort would
be used to determine if reinvasion has occurred. A
prompt response with appropriate measures if reinvasion
occurs, while rodent numbers are very low, may preclude
the development of another serious situation as now exists
on Buck Island,

While rat eradication from islands can be achieved, it
requires a concerted, sustained effort with adequate
resources. In general, rodenticides are used because they
are more efficient, less costly, and more effective in
removing large numbers of rats than are live or kill traps.
Additionally, a portion of any rat population is usually
"trap shy." It should be noted, however, that a rodent
population may become "bait shy" (this usually occurs
with acute toxicants) or resistant to the toxicant (although






hazards to nontarget species. The use of bait boxes would
reduce the potential hazards, but results in additional
expense and labor. To be effective, baits should be
distributed over the entire island in a grid-like pattern
with bait blocks/boxes about every 100 to 150 feet. Bait
boxes could be placed in trees or on the ground. A
pattern of trails would need to be established for bait
placement and maintenance, similar to what was done for
the mongoose trapping program of the 1980s, Once
initiated, the baiting operation would probably require
several months to complete, After placement, baits would
need to be checked and replaced as needed, Initially, this
would probably be every few days, but would drop to
about once per week after the rat population was greatly
reduced. Typically, baits are maintained for weeks after
all consumption has virtually stopped to help assure that
all rats have been eliminated. Because of limited
perscnuel to dedicate to this effort, it is recommended that
the NPS consider subcontracting out this work to an
appropriate agency or party. To accomplish this goal an
EPA registration for the use of rodenticides for
conservation purposes on wild lands would be required.

Before the funding, materials, personnel, and permits
are secured for a rat eradication program—and in the
event that this level of effort is never achieved—it is
recommended that the NPS begin a rat management
program as part of a tiered approach. The authors
envision these three tiers:

1. Use of bait boxes within 150 feet of the two
picnic areas. The existing structures make this
readily possible with a minimum of permit
requirements. This approach would focus on the
high rat density areas and would most specifically
address rat-human encounters.

Expansion of Tier 1 to include bait boxes
distributed over an area not to exceed 10 acres
that includes as much of the west beach turtle
nesting area as possible. An experimental use
permit (Section 5) is more easily obtained if the
area treated is <10 acres. This approach should
provide relief to nesting turtles and would allow
the NPS to monitor the rat population in the area
and turtle nesting success, as well as to address
and correct any problems with the baiting
program before an island-wide eradication attermnpt
is undertaken. This area could perhaps include
the least tern nesting beach as well.

An island-wide eradication effort as described
above. If, and when, the appropriate registration
is obtained and logistical arrangements are in
place, this effort could proceed. Only this Tier 3
action has the potential to resolve the rat problem
on Buck Island on a permanent basis; the other
two tiers would require annual effort and expense
for an indefinite time period.

It is difficult to accurately estimate the implementation
cost for each tier. Expenses could be kept lower through
the cooperation and interaction of several agencies or
parties and the use of volunteers. Taylor and Thomas
(1993) estimated that it cost about $120 per acre to
eliminate rats from a 425 acre island off the shore of
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New Zealand in 1988-89; they relied on volunteers for
much of the labor. This would correspond 1o a cost of
about $22,000 (1990 prices) for the same intensity effort
on the 180 acre Buck Island. It is recommended,
however, that the NPS not rely on volunteer effort for
this important project. Salaries, and the need for a
project vehicle on St. Croix, increase the project cost
substantially over the New Zealand project even with the
conversion of their costs to 1998 dollars. Information on
the suppliers of materials that would be needed for any
level of rat management were provided by Hygnstrom and
Hafer (1994).

The NPS has already initiated a public education
program regarding the rats and their impacts on Buck
Island. ‘This effort should be continued and even
expanded. The goals of the program should not only be
to educate the public, but to gain public support for a
vigorous, sustained rat management or eradication
program.  Other elements of an integrated pest
management strategy need to be implemented as well,
especially with the Tier 1 and 2 approaches which involve
a protracted management program. Trash must be
contained and regularly removed from the island.
Consideration should be given to not allowing
concessionaires to feed visitors to Buck [sland. Buildings
and structures should be inspected and modified, as
needed, to minimize or prevent rat access and damage.
A routine rat monitoring program should be established.
The current monitoring and documentation of rat damage
to other resources should continue and, preferably, be
expanded to more fully quantify the problems and provide
additional insight into the timing and location of damage
and into the association of damage with other factors
{e.g., storms, drought, human activities). Monitoring
also provides a feedback mechanism so that the rat
management program can be revised (expanded, down-
graded, or eliminated) periodically, as needed.

This assessment of the rat situation on Buck Island
derives from one brief visit during one week in February.
As such, statements and recommendations are of a
preliminary nature. A more thorough assessment would
allow better definition of the situation and more
confidence in those statements and recommendations.
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