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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be
required to recover and/or protect listed species. We, the U.S. Fish and Wildlife
Service, publish recovery plans, sometimes preparing them with the assistance of
recovery teams, contractors, State agencies, Tribal agencies, and others. The
necessary funds to attain objectives identified in a recovery plan are subject to
budgetary and other constraints affecting the parties involved, as well as the need
to address other priorities. Costs indicated for action implementation and time for
achievement of recovery are only estimates and subject to change. Recovery
plans do not necessarily represent the views nor the official positions or approval
of any individuals or agencies involved in plan formulation, other than the U.S.
Fish and Wildlife Service. Recovery plans represent the official position of the
U.S. Fish and Wildlife Service only after they have been signed by the Director or
Regional Director as approved. Approved recovery plans are subject to
modification as dictated by new findings, changes in species status, and the
completion of recovery actions.

Literature citation of this document should read as follows:

U.S. Fish and Wildlife Service. 2009. Draft Revised Recovery Plan for the
Mariana Fruit Bat or Fanihi (Pteropus mariannus mariannus). U.S. Fish and
Wildlife Service, Portland, Oregon. xiv + 83 pp.

Electronic copies of this document will be made available at:
e http://pacific.fws.gov/ecoservices/endangered/recovery/default.ntm
e http://endangered.fws.gov/recovery/index.html
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EXECUTIVE SUMMARY

Current Species Status

The Mariana fruit bat or fanihi (Pteropus mariannus mariannus) is a
subspecies endemic to the Mariana archipelago (the Territory of Guam and the
Commonwealth of the Northern Mariana Islands [CNMI]), where it is known
from 14 of the 15 major islands. Surveys on most or all islands in the archipelago
were conducted in 1983 (Wiles et al. 1989), 2000 (Cruz et al. 2000a-f), and 2001
(Johnson 2001). These surveys indicated that the relatively isolated northern
islands of the CNMI (i.e., the islands north of Saipan) have supported the majority
of fanihi in the archipelago for at least the past few decades, despite the relatively
small land mass of these islands in comparison to the southern islands.

Survey effort for fanihi throughout the archipelago historically has been
uneven. Despite this, published reports indicate that fanihi numbers on the
southern islands in the archipelago declined precipitously through the 20™ century
as a result of hunting and habitat loss and degradation (Fritz 1901, 1904; Schnee
1911; Lemke 1984; Wiles et al. 1989; Marshall et al. 1995; Wiles 1996;
Worthington and Taisacan 1996; Krueger and O’Daniel 1999). Habitat loss and
degradation has resulted from agriculture; introduction of non-native ungulates,
plants, and other organisms; economic development; and war (Baker 1946;
Bowers 1950; Fosberg 1960; Stone 1970). In the remote northern islands of the
archipelago, chronic habitat degradation by ungulates, hunting, and, more
recently, volcanic eruption on Anatahan, may be responsible for declines in bat
numbers over the past several decades (Wiles et al. 1989; Rice and Stinson 1992;
Marshall et al. 1995; Kessler 2000a, Cruz et al. 2000a-f).

Although variation in survey methods and effort render rigorous comparisons
between islands and surveys periods difficult, conservative interpretation of
existing survey data indicates a 40 percent decline in fruit bat numbers between
1983 (Wiles et al. 1989) and 2000 (Cruz et al. 2000a-f) among the six northern
islands surveyed in both years. The majority of this decline was recorded on two
of the three largest northern islands, Anatahan and Pagan, which together
harbored the majority of the archipelago’s fanihi in the 1980s (Wiles et al. 1989).
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Habitat Requirements

Fanihi habitat use is influenced by several characteristics of the species.
Fanihi typically are highly colonial, and can form large, dense roosts in multiple
adjacent trees. Fruits, nectar, pollen, and some leaves comprise the majority of
the bats’ diet; rapid digestion and metabolism of such foods makes these animals
reliant on forest habitat containing diverse food resources that are available
throughout the year. Fanihi are strong fliers and highly mobile; although the
pattern and frequency of interisland movements is unknown, fruit bats have been
observed flying over the ocean between islands. Connectivity of the
archipelago’s islands for fanihi depends on the presence of enough suitable forest
for roosting and foraging to sustain resident and in-transit bats.

Fanihi forage and roost primarily in native forest and forage occasionally
in agricultural forests composed primarily of nonnative plants (Wiles 1987b;
Worthington and Taisacan 1996). Wiles (1987b) described six bat roost sites on
Guam, all within native limestone forest. On Rota, fanihi used primary and
secondary limestone forest for roosting and foraging; at least eight native and one
introduced tree species were used for roosting (Glass and Taisacan 1988). A
small colony also was observed roosting in Casuarina equisetifolia (ironwood)
trees on Aguiguan (Worthington and Taisacan 1996). On Sarigan, fanihi were
observed roosting and foraging in the small patch of native forest, and foraging to
a lesser extent in the large area dominated by coconut (Wiles and Johnson 2004).

Limiting Factors

Five factors are considered in decisions to list, delist, or reclassify a species.
These factors are:

A — The present or threatened destruction, modification, or curtailment of its
habitat or range;

B — Overutilization for commercial, recreational, scientific, or educational
purposes;

C — Disease or predation;

D — Inadequacy of existing regulatory mechanisms; and

E — Other natural or man-made factors affecting its continued existence.

Vi
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Factor A: The degradation and loss of primary and other forest habitats resulting
from ungulate damage, invasion by alien plant species, and economic
development has substantially diminished the extent of habitat for fruit bats in the
Mariana archipelago since human settlement of the islands; all of these processes
accelerated during the 20" century. These sources of habitat degradation and loss
all are still present in the islands and may lead to further reduction in the
availability of resources critical for the survival and reproduction of fanihi and
thus to a potential reduction in the number of bats that the remaining habitat is
able to support.

Factor B: Fanihi have been used as food since humans first arrived on the islands,
and consumption of bats represents a significant cultural tradition. Overhunting,
however, is cited as a causal factor in the initial fanihi declines on Guam, Saipan,
and Tinian. In response to plummeting fanihi numbers, hunting of bats became
illegal under local law in both Guam and the CNMI in the 1970s, and commercial
trade in fanihi largely has been curbed. However, illegal hunting for local
consumption remains a chronic, population-level threat that precludes the
recovery of the species to healthy, self-sustaining numbers.

Factor C: The brown treesnake (Boiga irregularis), which has caused the
extinction or extirpation of most native landbird species on Guam, is considered
capable of preying on non-volant young bats, and may contribute to the lack of
recruitment of young bats on Guam.

Factor D: Although current CNMI hunting regulations (Part 4, Section 10.7.1)
prohibit the hunting, killing, or possessing of protected species, including fanihi,
and the CNMI Department of Fish and Wildlife (DFW) has statutory authority to
promulgate and enforce these regulations to protect bats and impose fines for
violations, it has been reported that there is little enforcement of the hunting ban,
and few investigations or convictions have taken place. The Mariana fruit bat is
listed as an endangered species by the Government of Guam and take is
prohibited under this designation, but it is widely believed that illegal hunting of
Guam’s few remaining bats occurs opportunistically.

Factor E: The small number of fanihi remaining on some islands (e.g., Guam and
Saipan) may face significant risk of extirpation from natural disturbances,

Vii
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environmental changes, and other chance events to which small populations
typically are vulnerable. Fanihi do fly between islands, although the frequency of
these events throughout the Mariana archipelago is unknown. Recolonization of
islands where bats were extirpated likely has occurred in the past, but the
likelihood of recolonizations probably is declining with the decline in total
numbers and with gaps of one or more islands in the bats’ distribution. Although
this subspecies has evolved in the presence of natural disturbance, today a
declining population and anthropogenic threats such as illegal hunting erode the
resilience of the population and reduce the likelihood of complete recovery in the
wake of typhoons and volcanic eruptions. Typhoons, in particular, could
eliminate bats that persist in small numbers on one or more of these islands (see
Wiles and Brooke in press for a discussion of density-dependent typhoon effects).
Military training activities such as live fire and aircraft overflight exercises in
areas used by fanihi could disrupt the behavior of these bats and may impede
recolonization if military activities create a gap in distribution. Farallon de
Medinilla may provide an example of this situation: the use of this island as a
bombing range has rendered it unsuitable habitat for resident fanihi (although a
transiting bat may occasionally use the island as stopover), thus creating a
disjunction between the northern and southern islands in the archipelago. An
increase in air traffic at Andersen Air Force Base, which harbors the single
remaining fruit bat colony on Guam, is likely to occur in conjunction with a
proposed base expansion.

Recovery Priority Number

The Mariana fruit bat is assigned a recovery priority number of 9 on a scale of 1C
(highest) to 18 (lowest; the “C” indicates the potential for conflict with human
economic activities), based on the moderate degree of threat, a high potential for
recovery as stated above, and its status as a subspecies.

Recovery Criteria

The recovery criteria discussed below address the major threats to the species,

including general criteria for population distribution and post-delisting
monitoring, as well as additional criteria organized by the five Listing Factors to

viii
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be used in a delisting analysis. The fanihi may be considered for delisting when
the following criteria have been met:

1. Population and Distribution
The total size of the fanihi population has increased, based on data from
scientifically defensible monitoring protocols, and stable or increasing
subpopulations of sufficient size to avoid genetic and demographic risks
associated with very small populations are distributed among the Mariana
Islands so that the probability of the fanihi’s persistence over 100 years is high
(at least 90 percent).

To meet this criterion, we propose that stable or increasing fanihi
subpopulations should be distributed as follows: three of the five southern
islands (Saipan, Tinian, Aguiguan, Rota, and Guam), and six of the eight
islands north of Saipan where fanihi have persisted historically (Anatahan,
Sarigan, Guguan, Alamagan, Pagan, Agrihan, Asuncion, and Maug). Of the
six northern islands with stable or increasing fanihi numbers, two of these
must include Pagan, Anatahan, or Agrihan, the three largest of the northern
islands. This distribution may be modified as appropriate based on future
monitoring data or population viability modeling (Recovery Action 5.2).

2. Post-delisting monitoring
A post-delisting monitoring program for the species has been developed to
reliably detect population trends and is ready for implementation.

3. Listing Factor A: Habitat Loss and Degradation
Specific actions to restore habitat (including ungulate control and control of
invasive non-native plants as appropriate for specific islands — see Table 3)
have been identified and management plans developed as necessary for
recovery under Criterion 1, and these actions and plans are being successfully
implemented so that habitat loss and degradation no longer endanger the
survival of the fanihi.
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4. Listing Factor B: Hunting
Specific actions to reduce illegal hunting have been identified and
management plans developed as necessary for recovery under Criterion 1, and
these actions and plans are being successfully implemented so that illegal
hunting no longer endangers the survival of the fanihi.

5. Listing Factor C: Brown Treesnakes
Long term measures are being successfully implemented to control the
incipient brown treesnake population on Saipan and to prevent the
introduction of the brown treesnake from Guam and Saipan to other islands in
the CNMI.

6. Listing Factor E: Development and Military Training Activities
Impacts of urban development and military training on the fanihi are
successfully being avoided, minimized, or mitigated so that they do not
endanger the survival of the fanihi.

Date of Recovery: Delisting could occur by 2030 if all of the criteria have
been met.

Important Recovery Actions (for details, see the Narrative Outline and
Implementation Schedule):
Recovery of the fanihi focuses on the following actions:

1. Immediate management to reduce risks and stabilize the existing population.

2. Specific actions to reduce or eliminate illegal hunting to allow increase in
fanihi numbers throughout the archipelago.

3. Protection of the best existing habitat and enhancement of additional suitable
habitat.

4. Effective control and interdiction of the brown treesnake.

5. Research to address gaps in our knowledge of fanihi life history and ecology
and improve our ability to model the population, assess its sensitivity to
specific threats and management actions, and forecast its persistence. This
research is essential to eventually determining thresholds for bat numbers and
other conservation criteria on each island that could indicate when the fanihi
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population has recovered sufficiently for some legal hunting to resume. The
fanihi population is clearly too precarious at present to support a hunting
season. However, if illegal hunting and other threats are reduced so the
species’ status can improve substantially and our knowledge of population
dynamics and threats allows us to identify a limited, sustainable hunting
regime consistent with recovery of the species, such a hunt might be allowed
under the Endangered Species Act either by delisting the species as indicated

above or through a special rule under section 4(d) of the Act.

Total Estimated Cost of Recovery

The estimated cost for recovery actions over the next 5 years is $12,578,000,
distributed as follows:

Year Priority 1 Priority 2 Priority 3 Total
2010 163,000 2,849,000 253,000 $ 3,265,000
2011 170,000 2,379,000 200,000 $ 2,749,000
2012 170,000 2,329,000 101,000 $ 2,600,000
2013 163,000 2,159,000 60,000 $ 2,382,000
2014 163,000 1,979,000 71,000 $ 2,213,000
Total $ 829,000 $ 11,695,000 $ 685,000 $ 13,209,000

Xi
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. BACKGROUND

A. Status Overview and Structure of the Recovery Plan

The Mariana fruit bat, or fanihi (Pteropus mariannus mariannus), was
Federally listed as endangered on Guam in 1984 (USFWS 1984). In January
2005 we published a final rule listing P. m. mariannus as threatened throughout
its range (the Mariana archipelago: Guam and the Commonwealth of the Northern
Mariana Islands (CNMI)) (USFWS 2005). This rule represented a reclassification
of the fanihi on Guam from endangered to threatened, a change reflecting our
determination that the fruit bats on Guam are a subset of a single population
distributed throughout the archipelago. We determined that the fanihi faces
threats that should be managed rangewide, and in this expanded geographic
context, the fanihi merited listing as threatened throughout the islands.

We prioritize listed species for recovery, assigning recovery priority to a
species based on degree of threat, recovery potential, taxonomic status, and
conflict with human activities. Numerical ranks range from 1 to 18, with a letter
designation of “C” indicating conflict with human economic activities. The
highest priority is 1C; the lowest priority is 18 (USFWS 1983). The fanihi has a
recovery priority number of 9, indicating that it faces a moderate degree of threat
(i.e., extinction is not imminent, but threats are ongoing), has a high potential for
recovery, and has taxonomic status as a subspecies. Conservation of the fanihi
generally is not in conflict with economic activities. A final rule designating
critical habitat for the fanihi on Guam was published in the Federal Register on
October 28, 2004 (USFWS 2004). Critical habitat refers to areas occupied by the
species at the time of listing under the Endangered Species Act that contain
resources essential for the species’ survival and reproduction, and that may
require special management so that the species may recover. No critical habitat
was designated in the CNMI because at that time the fanihi was not listed there.
Therefore, the critical habitat designated for fanihi on Guam does not reflect the
true extent of habitat required for the survival of the fanihi throughout the
archipelago. Recovery planning is not constrained by critical habitat designations
and this recovery plan includes all those actions and areas we deem necessary for
the recovery of the fanihi.
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The original recovery plan for the fanihi on Guam was issued in 1990
(USFWS 1990). In the subsequent 18 years, knowledge of this species has
improved. In addition to providing a recovery strategy, this recovery plan
represents a revision of the original plan for Guam and incorporates significant
new information about the Mariana fruit bat. The plan is divided into four main
sections. Part I, Background, provides an overview of the biology of the
subspecies, the reasons for its decline, current threats to its persistence, and
current conservation measures. Part |1, Recovery, describes the recovery strategy,
goals, and objectives for the fanihi, and includes discussion of the criteria
established to determine recovery. Part Ill, Recovery Actions, describes the
conservation and research activities required to achieve the recovery goals. Part
IV, the Implementation Schedule, provides in tabular form a list of the
recommended recovery actions, with emphasis on actions needed to meet interim
recovery objectives within the next five years. This structure reflects the need for
effective adaptive management in advancing the recovery of the Mariana fruit bat,
as many variables remain unknown and long-term planning without inherent
flexibility is unlikely to succeed. These short-term implementation plans will be
prepared every five years to reflect the knowledge gained and to refine the
management program to maximize the success of the Mariana fruit bat recovery
program.

B. The Mariana Islands

The Mariana Islands consist of the 15-island Commonwealth of the Northern
Mariana Islands (CNMI) and the Territory of Guam, both within the jurisdiction
of the United States (Figure 1). This archipelago lies in the Western Pacific
approximately 1,500 kilometers (900 miles) east of the Philippine Islands, and
extends 750 kilometers (470 miles) from 13°14' north latitude (N), 144 °45' west
longitude (W) to 20°3' N, 144°54' W. The nine northernmost islands (Anatahan,
Sarigan, Guguan, Alamagan, Pagan, Agrihan, Asuncion, Maug, and Uracas) are
volcanic in origin, and the six southernmost islands (Guam, Rota, Aguiguan,
Tinian, Saipan, and Farallon de Medinilla) are uplifted limestone plateaus, some
of which have volcanic outcrops. Fanihi historically have inhabited all of these
islands except Uracas, the northernmost island (Wiles et al. 1989). The climate in
the archipelago is tropical, with daily mean temperatures of 75° to 90° Fahrenheit
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(24° to 32° Celsius), high humidity, and average annual rainfall of 200 to 260
centimeters (80 to 100 inches). The natural vegetation of the islands is
predominantly various types of low-stature tropical and coastal forest, but these
have been extensively altered, particularly over the past century (Fosberg 1960;
Stone 1970; Engbring et al. 1986; Falanruw et al. 1989). Typhoons may strike
the Mariana Islands during any month of the year, but are most frequent between
July and October. The large southern islands (Guam, Rota, Tinian, and Saipan)
support nearly the entire human population of the archipelago, with most people
on Guam (155,000) and Saipan (62,000). The northern islands (north of Saipan)
are either unoccupied or support only small human settlements (as many as 40
people total, seasonally).

C. Species Description and Taxonomy

The fanihi is a medium-sized bat in the family Pteropodidae that weighs 330
to 577 grams (0.66 to 1.15 pounds) and has a forearm length ranging from 13.4 to
15.6 centimeters (5.3 to 6.1 inches). The underside (abdomen) is colored black to
brown, with gray hair interspersed, creating a grizzled appearance. The shoulders
(mantle) and sides of the neck are usually bright golden brown, but may be paler
in some individuals. The head varies from brown to dark brown. The well-
formed and rounded ears and large eyes give the face a canine appearance;
medium and large members of the genus Pteropus are often called flying foxes.

The paleotropical genus Pteropus is represented by 67 species distributed
across the Indian Ocean, southern Asia, Australia, and Oceania as far east as the
Cook Islands (Simmons 2005). Thirty-nine species (58 percent) are considered
critically endangered, endangered, threatened, near threatened, or vulnerable
under the definitions of the IUCN (IUCN 2008). Most of these face the risk of
extinction because of a combination of habitat loss and hunting (Wiles and
Brooke in press).

Excluding the possibly extinct little Mariana fruit bat (Pteropus tokudae), the
fruit bats of the Mariana Islands consistently have been treated as one or two
endemic subspecies of the single species P. mariannus; that is, the taxon (or taxa)
occurring in the Marianas occurs nowhere outside the archipelago (e.g., Andersen
1912; Kuroda 1938; Corbet and Hill 1980, 1986, 1991; Koopman 1982, 1993;
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Flannery 1995; Simmons 2005). Other subspecies of P. mariannus have been
described from Palau (pelewensis), Kosrae (ualanus), Yap (yapensis), Ulithi
(ulthiensis), and the Ryukyu archipelago (loochoensis) (Pierson and Raney 1992,
Koopman 1993); some or all of these taxa are treated as separate species by other
authors (e.g., Anderson 1912, Corbet and Hill 1980, Flannery 1995). Flannery
(1995) and Simmons (2005) recognize two subspecies restricted to the Mariana
Islands: the Mariana fruit bat or fanihi (P. mariannus mariannus) and the so-
called Pagan fruit bat (P. mariannus paganensis). The slight morphological
differences used to distinguish P. mariannus paganensis from P. mariannus
mariannus, based on four specimens, are likely attributable to natural variation
that occurs not only between islands but within individual island subpopulations
(Tom Lemke, Montana Department of Fish, Wildlife, and Parks, in litt. 1986;
Gary Wiles, Washington Department of Fish and Wildlife, pers. comm. 2005).
Thus, the Pagan fruit bat is likely not distinct from the Mariana fruit bat (Pierson
and Rainey 1992; Worthington and Taisacan 1996; G. Wiles, pers. comm. 2007),
particularly in light of the strong evidence of movement and probable gene flow
between islands of the archipelago (e.g., Wiles et al. 1989; Wiles and Glass 1990;
Wiles and Johnson 2004). Future studies may elucidate the genetic relationships
among the fanihi on different islands in the Marianas; at this time we do not
consider Pteropus mariannus paganensis as distinct from Pteropus mariannus
mariannus. Furthermore, recent analysis of tissue from P. mariannus collected in
the Mariana Islands and Palau found that fruit bats in the Marianas were not
distinct from one another when compared to Palau bats (Gary McCracken,
University of Tennessee, pers. comm. 2007).

D. Historical and Current Population Status and Distribution

Similar to other animal species, obtaining accurate estimates of fruit bat
populations in Pacific archipelagos depends on regular monitoring, standardized
survey methods, and consideration of the unique ecology and physiographic
environment of bat populations in various island groups. In addition, monitoring
of population size and trends depends on accurate assessment of detectability,
variation in skill among observers conducting surveys, and the statistical power of
survey data. The difficult terrain of the Mariana Islands, remote location of the
northern islands of the CNMI, and the high cost of interisland transportation by
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sea and aerial surveys of individual islands introduce additional complications
that have hindered the establishment of a standard monitoring program for fanihi.

No known historical records exist to document the status of the fanihi prior to
the 20th century. The history of bat surveys and changes in numbers summarized
in Table 1 and subsequent text represent a variety of methods and analyses.
Furthermore, the existing data do not reflect consideration of detection problems
peculiar to fruit bats or variation among observers or seasons, nor have they been
collected in a manner appropriate for rigorous analysis to generate statistically
meaningful confidence intervals (around individual points) or trends.

Prior to recent volcanic activity on Anatahan, the relatively isolated northern
islands (i.e., the islands north of Saipan) supported the majority of the fruit bats in
the archipelago, but because of their remote location, these islands have been
surveyed much less frequently than the southern islands. Individual surveys have
been conducted on several of the larger and more accessible northern islands at
relatively frequent intervals, and surveys of all or most islands in the archipelago
were conducted in 1983 (Wiles et al. 1989), 2000 (Cruz et al. 2000a-f), and 2001
(Johnson 2001).

The survey methods used in the northern islands in 2001 were significantly
different from those used in 1983 and 2000; we therefore consider only Wiles et
al. (1989) and Cruz et al. (2000a-f) for purposes of comparison (Table 1). A
conservative interpretation of this comparison indicates a decline in the northern
islands between 1983 and 2000, especially on Anatahan and Pagan, which
supported the largest numbers of fruit bats in the archipelago 20 years ago (Table
1). Bat numbers in the southern islands also have declined during this time period
(Esselstyn et al., 2006; Wiles et al. 2006; Anne Brooke, U.S. Navy, pers. comm.
2007), although this is not evident in Table 1.

1. Guam

On Guam, the sighting of fanihi was considered to be “not... uncommon” in
1920 (Crampton 1921). However, by 1931, bats were uncommon on Guam,
possibly because the introduction of firearms led to more hunting (Coultas 1931).
Woodside (1958) reported that in 1958 fanihi on Guam were estimated to number
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Table 1. Summary of results from two archipelago-wide fanihi surveys:
minimum estimates. Two of the northern islands are not included in this table:
Uracas, the most northerly, where fruit bats are not known to occur; and Farallon
de Medinilla (FDM), where fanihi have been observed on only one occasion.
Additional and more recent surveys and observations have been made on the
southern islands, and on FDM, Anatahan, Sarigan, and Pagan (see text; Table 3).

Island Area Estimated Estimated
Sqg. mi (Sg. km) minimum number of bats
number of bats 2000°
1983

Maug 0.8 (2.0 <25 not surveyed

Asuncion 29(7.4) 400 not surveyed
Agrihan 18.3 (47.4) 1,000 1,000
Pagan 18.4 (47.7) 2,500 1,500
Alamagan 4.3 (11.0) 0’ 200
Guguan 1.5 (4.0) 400 350
Sarigan 1.9 (5.0) 125 200
Anatahan 12.5(32.3) 3,000 1,000

Subtotal (Northern Islands) 7,450

[Subtotal six islands] [7,025] [4,250]
Saipan 47.5(122.9) <50 not surveyed
Tinian 39.3(101.8) <25 not surveyed
Aguiguan 2.7 (7.0) <10 150-200
Rota 32.9(85.2) 800-1,000 not surveyed
Guam 212.0 (549.0) 425-500 119-179
Subtotal (Southern Islands) 1,310-1,585 insufficient data
TOTAL (All Islands) 8,760-9,035 insufficient data

Y Wiles et al. 1989. Dates: August 17-September 10, 1983; 1-4 days/island.
Count methods: Evening dispersal counts at colonies; evening station counts of
solitary fruit bats. All counts considered to be minimum estimates.

2 Cruz et al. 2000a-f. Dates: June 4-August 16, 2000; 7-9 days/island. Count
methods: Evening dispersal counts at colonies, evening and morning station
counts of solitary fanihi. Data for Guam represents the range of 10 counts
conducted in a separate effort in 2000 (A. Brooke, pers. comm. 2007).

® Alamagan was inadequately surveyed in 1983 and may have held some fanihi.
Some were observed there in 1988 (Wiles et al. 1989).
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no more than 3,000, although the method used to make this estimate is not known
(Utzurrum et al. 2004). The abundance of fanihi on the island continued to
decline during the 1960s and 1970s so that by 1978, fewer than 50 bats were
believed to remain (Perez 1972; Wiles 1987b). Fanihi numbers increased to an
estimated 850-1,000 in 1982 through movement from Rota (Wiles 1987b), but
have been in decline on Guam overall since then.

During the 1990s, numbers on Guam remained in the range of several
hundred animals with occasional spikes to nearly a thousand bats;
presumably these spikes reflected temporary immigration events from
Rota (Wiles et al. 1995; Wiles 1996, 1998, 1999). Surveys conducted
between 2000 and 2006 indicated further decline to fewer than 100
individuals (Jeff Quitugua, Guam DAWR, pers. comm. 2006), and at this
writing the number of fanihi on Guam may have slipped to fewer than 50
(J. Quitugua, pers. comm., 2009). Predation by brown treesnakes on non-
volant young probably prevents recruitment of juvenile bats on Guam
(Wiles 1987b, Wiles et al. 1995; Wiles 1996), and losses from illegal
hunting are also likely to be a factor.

2. CNMI Southern Islands

Fruit bats on the southern islands of the CNMI (Rota, Tinian, Aguiguan, and
Saipan) were not surveyed prior to the 1970s, but historical accounts indicate that
fruit bats once were common on these islands (Fritz 1904).

Rota

Fanihi from Rota are believed to move episodically among the southern
islands, and this island thus is considered to be important to the long-term stability
of the species in the southern part of the Mariana archipelago and to the existence
of the colony on Guam (Wiles and Glass 1990; Wiles et al. 1995). Fanihi surveys
have been conducted on Rota regularly by numerous workers since 1986, using
methods described by Stinson et al. (1992): primarily evening dispersal counts,
with some station counts of solitary or extracolonial bats and direct counts of
colonial roosts (Glass and Taisacan 1988; Stinson et al. 1992; Worthington and
Taisacan 1995, 1996; Johnson 2001; Esselstyn et al. 2006). This monitoring
effort has yielded numbers that vary widely both intra- and interannually (e.qg.,
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Glass and Taisacan 1988; Worthington and Taisacan 1995, 1996; CNMI-DFW
unpublished data, 2007). Owing to variation in methods, observers, and coverage,
a significant trend cannot be extracted from these data. However, visual
inspection of the data suggests a decline over the past seven years (CNMI-DFW,
unpublished data 2007).

Fanihi numbers on Rota and perhaps consistency in survey methods and effort
have fluctuated sharply through time (CNMI-DFW unpublished data, 2007); in
2008 methods were modified in an effort to yield improved information about the
status of this subpopulation. Island-wide estimates from 1999 to 2008 were based
on departure counts at seven historically occupied roost sites. However, the
disturbance of bats caused by illegal hunting results in unpredictable and
relatively frequent turnover of roost sites used by fruit bats on Rota. In 2008, it
was determined that colonies were no longer occupying most of the roost sites
that had been monitored in previous years (Julia Boland, CNMI Department of
Fish and Wildlife, pers. comm., 2009). Therefore, an intensive search of the
island for currently occupied roost sites took place, and count and monitoring
methods were revised. As of 2009, new methods consist of direct counts of
colonies and of extra-colonial bats at currently occupied roost sites. Colonies are
observed weekly to monitor possible movements and determine the cause. In the
event of roost abandonment, colonies are tracked to new locations where counts
resume. Where possible, pictures of roosting colonies are taken and bats are
counted from the pictures to confirm direct counts made in the field. Data
generated using revised count methods suggests that approximately 1200-1400
fruit bats occur on Rota (in early 2009; J. Boland, pers. comm., 2009). We do not
think this estimate represents an increase in numbers; rather, it reflects new count
stations and more accurate methods. A reliable estimate of the trend cannot be
generated now, owing to the short period that the new methods have been in
effect.

Severe storms (and associated hunting) at short intervals combined with low
and fluctuating numbers could erode what resilience exists in this population.
Fanihi numbers on Rota declined following Typhoon Roy in 1988 from an
estimated 2,400 animals to just under 1,000 (Stinson et al. 1992). Prior to
Typhoon Pongsona in 2002, fanihi numbers on had risen to about 1,300-2,000
bats (Esselstyn et al. 2006). However, in the months following the storm,



Draft Revised Recovery Plan for the Mariana Fruit Bat

repeated surveys indicated that numbers had again declined sharply to perhaps
500 bats (Esselstyn et al. 2006). Numbers remained relatively low through April
2004, when about 700 bats were counted (Esselstyn et al. 2006). It is unlikely
that the naturally low reproductive rate of this species can sustain the level of
hunting pressure observed on Rota.

Saipan

Schnee (1911) reported that fanihi were commonly seen and heard on Saipan,
where they were heavily hunted by local residents. The Navy restricted civilian
access to the northern part of Saipan until the early 1970s, effectively providing
the bats with protected roost sites. Fanihi on Saipan were observed to decline
rapidly after the U.S. Navy turned over control to the CNMI government, and
access to the whole island became unrestricted (Wiles et al. 1989). Observations
made between the late 1970s and 2007 suggested that Saipan harbored a small
number of bats; typically 50 bats or fewer (Wheeler 1980; Lemke 1984; Glass and
Taisacan 1988; Wiles et al. 1989; Worthington and Taisacan 1996; Johnson 2001,
Ann Marshall, U.S. Fish and Wildlife Service, pers. comm. 2007).

Tinian

Fritz (1901) reported a “large number” of bats on Tinian in 1900. Since the
late 1970s fruit bats have been seen rarely and only in small numbers, with
estimates of fewer than 25 animals usually given for the island (Wheeler 1980;
Glass and Taisacan 1988; Wiles et al. 1990; Marshall et al. 1995; Krueger and
O’Daniel 1999; Johnson 2001). Observations during the 1990s suggested that the
presence of bats on Tinian was intermittent, and their numbers were low
(Worthington and Taisacan 1996). Brief surveys on Tinian conducted in 2001
found no fruit bats (Johnson 2001), and between 2002 and 2007 fruit bats have
been observed only once during forest surveys conducted on Tinian each month
by U.S. Navy biologists (Scott Vogt, U.S. Navy, pers. comm. 2007).

Aguiguan

Since the early 1980s fewer than 50 fanihi typically have been observed on
the island, but bats have been observed on most survey trips to the island (Wiles
et al. 2006). Typically, bats are dispersed and roost alone or in small groups
(Wiles et al. 2006). Higher estimates of 75 to 300 animals are sometimes made
(Glass and Taisacan 1988; Wiles et al. 1989; Stinson et al. 1992; Wiles 1996;
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Esselstyn et al. 2006), suggesting arrivals from Rota (Wiles and Glass 1990).
Bats on Aguiguan are observed anecdotally to be wary of people, suggesting that
illegal hunting occurs there (A. Brooke, pers. comm. 2007).

3. CNMI Northern Islands

The 1983 survey of the northern islands resulted in a minimum estimate of
7,450 fanihi for Anatahan, Sarigan, Guguan, Alamagan, Pagan, Agrihan,
Asuncion, and Maug (Wiles et al. 1989; see Table 1). Because fanihi are
gregarious and often roost in large colonies during the day, this and subsequent
surveys focused on locating colonies. Wiles et al. (1989) located colonies by
circumnavigating islands by boat, traversing portions of each island on foot, and
interviewing residents on islands with human inhabitants. Count methods used
included evening dispersal counts at colonies and evening counts of solitary or
extra-colonial bats made from vantage points determined to overlap least with the
apparent dispersal trajectory of colony bats. Island-wide estimates were based on
the number of fruit bats recorded, island size, extent of forest cover and
abundance and diversity of food-plant species (Wiles et al. 1989).

Surveys of the northern islands undertaken in 2000 (Cruz et al. 2000a-f)
employed a combination of the same methods used by Wiles et al. (1989) in 1983
and, on Anatahan, by Worthington et al. (2001) in 1995: land- and sea-based
colony searches, evening dispersal counts, station-counts of extra-colonial bats,
and direct day-time counts at roosts. On each island they visited, Cruz et al.
(2000a-f) spent periods conducting fruit bat surveys equal to or greater than
periods spent by Wiles et al. (1989) on the same six islands. The individual
island-wide estimates of Cruz et al. (2000a-f) thus are comparable to those of
Wiles et al. (1989), but owing to logistical and fiscal constraints, Cruz et al.
(2000a-f) did not visit Asuncion and Maug. The 2000 surveys yielded an estimate
of 4,250 fruit bats for the 6 northern islands they visited (Cruz et al. 2000a-f).
The 1983 surveys yielded an estimate of 7,025 fruit bats for the same six islands
(Wiles et al. 1989). A conservative interpretation of these data indicates roughly
a 40 percent decline in fruit bat numbers between 1983 and 2000 among these six
northern islands.
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The majority of this decline was recorded on two of the three largest northern
islands, Anatahan (32.3 square kilometers [12.5 square miles]) and Pagan (47.7
square kilometers [18.4 square miles]), which together harbored roughly 70
percent of the archipelago’s fruit bats in the 1980s (Wiles et al. 1989). These two
islands, which were estimated to support a total of 5,500 fruit bats in 1983, were
estimated to have only 2,500 fruit bats in 2000, approximately a 45 percent
decline since 1983 (Cruz et al. 2000d, 2000e). Declines on both islands may be
related to hunting and severe habitat damage caused by ungulates (Cruz et al.
2000d, 2000e; Kessler 2000a).

Anatahan

On Anatahan, surveys suggested a minimum estimate of 3,000 fanihi in 1983
(Wiles et al. 1989), about 1,902 to 2,136 individuals in 1995 (Marshall et al.
1995; Worthington et al. 2001), and roughly 1,000 individuals in 2000 (Cruz et
al. 2000d; Kessler 2000a). In conjunction with an ungulate eradication project,
fanihi on Anatahan have been surveyed by helicopter at least four times each year
since 2002. These surveys are performed over 2 days with 4 hours spent over the
island each day. Coverage of the island during each survey is complete. Fanihi
colonies are rapidly reconnoitered to verify known roost sites and identify new
ones, colonies are counted and mapped, and individual bats in flight also are
counted. After the volcanic eruption in May 2003, the island’s devegetated state
facilitated accurate location of all colonies (C. Kessler, in litt. 2003, pers. comm.
2004). In 2002 and early 2003, estimates of the island’s bat numbers ranged from
950 to 1,250 (USFWS unpublished data 2007). Following Anatahan’s volcanic
eruption in May 2003, aerial surveys conducted in 2003 yielded estimates of 350
to 700 bats. Four surveys conducted between March and November of 2004
documented increasing numbers, with a high estimate of 1,570 to 1,805 in
November (USFWS unpublished data 2007). This localized increase in fruit bat
numbers over a short period of time (1 to 1.5 years) was concomitant with some
vegetation recovery and indicates that Anatahan’s fanihi numbers may have been
approaching their pre-eruption level, whether the source of the additional bats was
immigration, recruitment of newly volant (flying) young, or both (see Summary
of Factors Affecting the Species section). However, Anatahan erupted in January,
April, and August of 2005. Aerial surveys conducted after these eruptions have
documented new declines, with numbers fluctuating but remaining low.
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Estimates from counts between December 2005 and August 2007 have been 160
or fewer (USFWS unpublished data, 2007).

Pagan and Agrihan

On Pagan, fanihi numbers were estimated at a minimum of 2,500 in 1983
(Wiles et al. 1989), and at roughly 1,500 in 1999 and 2000 (Cruz et al. 2000e). A
rapid reconnoiter of Pagan in August 2007 yielded a very rough estimate of 500 to
800 bats (C. Kessler, pers. comm. 2007). On the second-largest northern island,
Agrihan (47.4 square kilometers [18.3 square miles]), surveys have yielded very
rough estimates of about 1,000 animals in both 1983 and 2000, suggesting that
abundance may have been stable during that interval (Wiles et al. 1989; Cruz et
al. 2000f). Pagan and Agrihan harbor feral ungulate populations, and both islands
have a long history of intermittent human settlements of variable size. Fanihi on
these islands likely are under pressure at least intermittently from illegal hunting,
and their forest habitats are suffering degradation by goats and pigs, and, on
Pagan, cattle.

Maug, Asuncion, Alamagan, Guguan, and Sarigan

The remaining northern islands that harbor fanihi are all smaller than 13
square kilometers (5 square miles) (see Table 1), and each has harbored from 100
to 500 fanihi (Wiles et al. 1989; Cruz et al. 20003, b, ¢). Sarigan, the island
immediately north of Anatahan, has been surveyed the most frequently in recent
years in conjunction with the ungulate eradication there. Four surveys between
1983 and 2000 yielded fairly consistent estimates of 125 to 235 bats (Wiles et al.
1989; Fancy et al. 1999; Wiles and Johnson 2004). Observed numbers increased
to an estimated 300 to 400 bats in 2001; however, this temporary increase is
thought to be an anomaly that likely reflects immigration to Sarigan from a
neighboring island, probably Anatahan, which is 37 kilometers (23 miles) to the
south (Wiles and Johnson 2004), and numbers have not remained this high. The
most recent estimate, based on 2007 surveys, was roughly 140 bats (CNMI-DFW,
unpublished data 2007; C. Kessler, pers. comm. 2007). The potential for increase
in fruit bat numbers on Sarigan is thought to be limited by the island’s small size
(4.9 square kilometers (1.9 square miles)) and the small extent of native forest
(Wiles and Johnson 2004).
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Of the other four islands, Guguan, Asuncion, and Maug are designated for
conservation, but Guguan and Maug have not been visited by biologists since
2001 (Asuncion was visited in 2008). Therefore, the current status of fahini on
these islands is unknown. Alamagan has a small human settlement and
populations of non-native goats and pigs and thus the likelihood is high that fanihi
face hunting pressure there and that the island’s forest is degraded by the
browsing and rooting of ungulates. Fanihi have been elusive during most surveys
on Alamagan (Wiles et al. 1989; Johnson 2001); it is thought that they roost in the
crater in the center of the island (G. Wiles, pers. comm. 2007).

E. General Biology and Ecology
1. Habitat Use: Roosting and Foraging

Fanihi inhabit several native forest types, including primary and secondary
limestone forest, volcanic (or ravine) forest, old coconut plantations, and groves
of Casuarina equisetifolia (gagu or ironwood) (Glass and Taisacan 1988; Wiles et
al. 1989, 1995; Worthington et al. 2001; Wiles and Johnson 2004). Most of these
habitats are dominated by a variety of native trees, with introduced trees present
in lower abundance. Grasslands with isolated trees are also used by fanihi (Wiles
and Johnson 2004) and foraging sometimes occurs at farms and suburban
residential areas with flowering or fruiting trees (G. Wiles, unpubl. data). On
islands inhabited by humans, bat colonies usually occur in remote sites, especially
near or along clifflines. Fanihi often prefer to roost in locations with large,
emergent trees. On Guam, large Ficus spp. were heavily favored as roosting sites
in the 1980s and early 1990s (Wiles 1987a). After many of these were lost to
typhoons, roosting shifted to Aglaia mariannensis (mapunao), Macaranga
thompsonii (pengua), Mammea odorata (chopak), and Neisosperma oppositifolia
(fagot) (G. Wiles, unpubl. data). Glass and Taisacan (1988) reported Artocarpus
spp. (breadfruit), Elaeocarpus joga (yoga or blue marble tree), Guettarda
speciosa (beach gardenia or zebrawood), Hernandia labyrinthica (oschal), and
Macaranga thompsonii as common roost trees on Rota. Colonies have been
observed in Casuarina equisetifolia, Ficus spp. (fig), and Elaeocarpus joga on
Anatahan, Sarigan, and Aguiguan, as well as in isolated Cocos nucifera (coconut)
trees in grasslands on Sarigan (Wiles et al. 1989; Wiles and Johnson 2004;
Worthington et al. 2001; G. Wiles, unpublished data).
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Fanihi have been observed to feed on the fruits, flowers, and leaves of 39
plant species, including 11 introduced species. Reported foods include the fruits
of 29 species of plants, the flowers of 17 species, and the leaves of two species
(Wiles and Fujita 1992). Favored foods (Table 2) vary somewhat by island.
Pteropodid bats are an important component of tropical forest ecosystems because
they disperse plant seeds and thereby help maintain forest diversity and contribute
to plant regeneration following typhoons and other catastrophic events (Cox et al.
1992).

Most of the known fanihi roost sites in the Mariana Islands are located on
public lands. On Guam, the single remaining colony and probably most foraging
occur on U.S. military lands (Wiles 1998; Janeke 2006) that are managed as part
of the Guam National Wildlife Refuge under a cooperative agreement between
the U.S. Fish and Wildlife Service and the U.S. Air Force. In the CNMI, most
roosting and foraging areas occur on public lands (belonging to the
Commonwealth).

2. Life History

Fanihi are strongly colonial, forming colonies ranging from a few to as many as
2,000 animals (Wiles 1987a; Wiles et al. 1989; Worthington and Taisacan 1995).
Large colonies with more than 1,000 bats occur infrequently. Islands with small
bat numbers usually feature smaller roosts with fewer than 75 animals (e.g., Wiles
and Johnson 2004). Within colonies, fanihi group themselves into harems (one
male and two to 15 females) or bachelor groups (predominantly males), or roost
as single males scattered throughout (Wiles 1987a). On Guam, the average
estimated sex ratio in a single colony varied from 37.5 to 72.7 males per 100
females (Wiles 1982). Guam and Rota also harbor a small percentage of non-
colonial animals that roost solitarily, but on some smaller islands, such
individuals may comprise as much as half the subpopulation (Wiles 1987a, Wiles
and Johnson 2004, Janeke 2006).
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Table 2. Plant parts commonly eaten by fanihi on different islands in the
Marianas (Wiles 1987a, Glass and Taisacan 1988, Worthington et al. 2001,
Wiles and Johnson 2004, Janeke 2006). FI = flowers, fr = fruits, Iv = leaves.

Species Parts Guam Rota Aguiguan Northern
Eaten Islands

Artocarpus mariannensis fr, Iv X X

Artocarpus altilis* fr X X X

Ceiba pentandra* fl X X

Cestrum diurnum* fr X

Cocos nucifera fl,sap  x X

Cycas micronesica fr X

Elaeocarpus joga fr, fl X

Erythrina variegata fl X X X

Ficus spp. fr X X X

Guettarda speciosa fl X

Mammea odorata fr, fl X

Mucuna gigantea fl X

Neisosperma oppositifolia fr X X

Ochrosia mariannensis fr X

Pandanus tectorius fr X X

Persea americana* fr, fl X

Premna obtusifolia fr X

Terminalia catappa fr, fl X X

* = introduced species
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Reproduction occurs throughout the year in Pteropus mariannus mariannus
on Guam (Wiles 1987a) and in the subspecies P. m. yapensis on Yap (Falanruw
1988). Mating and the presence of nursing young have been observed year-round
on Guam with no consistent annual peak in births (Perez 1972; Wiles 1987a).
Glass and Taisacan (1988) suggested a similar pattern on Rota, but also indicated
that a peak birthing season may occur during May and June, as has been observed
in other fruit bats (Pierson and Rainey 1992). Female bats of the family
Pteropodidae generally have one offspring per year (Pierson and Rainey 1992),
and observations on Guam between July 1982 and May 1985 documented a total
of 262 female bats, each with a single young (USFWS 1990). Based on these
reproductive traits, several authors have suggested that Pteropus bats have a low
maximum population growth rate and thus a slow rate of recovery when a
population is diminished (Pierson and Rainey 1992; Mcllwee and Martin 2002).
However, some Pacific island populations of Pteropus have recovered fairly
quickly in response to reduced hunting pressure (e.g., P. mariannus pelewensis in
Palau [Wiles et al. 1997], P. m. yapensis in Yap [Mickleburgh et al. 1992], and P.
tonganus in American Samoa [Brooke et al. 2000; Utzurrum et al. 2003]); thus,
reproductive rates may be higher than believed in some populations (Wiles and
Brooke in press).

Length of gestation, age of sexual maturity, and average lifespan are unknown
for the fanihi, but other related bats have a gestation period of approximately 4.6
to 6.3 months (Pierson and Rainey 1992). Many Pteropus species typically do
not give birth before 18 months of age (Pierson and Rainey 1992; Mcllwee and
Martin 2002). Mean longevity of a substantially larger species, P. alecto, in
Australia is four to five years, with a maximum of eight years (Vardon and
Tidemann 2000).

3. Interisland Movement

Pteropus bats are well known to be strong fliers and traverse long distances
(Eby 1991; Palmer and Woinarski 1999; Nelson 2003), and significant evidence
exists that fanihi fly between islands in the archipelago (Lemke 1986; U.S. Fish
and Wildlife Service 1990; Wiles and Glass 1990; Worthington and Taisacan
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1996). The geography of the archipelago, as well as the flight capability of fruit
bats, facilitates interisland exchange. Distances between islands in the Mariana
archipelago generally range from 29 to 100 kilometers (18 to 62 miles), and a few
islands in the southern part of the chain are much closer (e.g., Aguiguan to Tinian
is 9 kilometers (5.6 miles); Tinian to Saipan is 5 kilometers (3 miles). Each island
in the chain is visible from neighboring islands (Wiles and Glass 1990).

Temporary spikes in fruit bat numbers on Guam were observed in 1992-1993
(from about 350 to 550) and in 1998 (from about 150 to 760 bats) (A. Brooke, in
litt. 2003). Each of these spikes lasted for several months, with the likely
explanation being a temporary relocation of bats from Rota, which lies 77
kilometers (48 miles) from Guam and is visible from Guam’s north shore. More
modest but equally sudden increases in bat numbers on Guam were noted 2 and 4
days following typhoons Chataan and Pongsona respectively, in 2002 (D. Janeke,
University of Guam, in litt. 2003). Several other instances of apparent
immigrations from Rota to Guam documented in the late 1970s and 1980s are
described in detail by Wiles and Glass (1990). The presence of fruit bats on the
islands of Tinian and Aguiguan, which are close to one another and to Saipan, is
ephemeral (Worthington and Taisacan 1996), indicating that interisland travel
likely occurs among these three islands as well.

In the northern islands of the CNMI, fanihi surveys on Sarigan documented a
roughly stable level of approximately 125 to 235 bats between 1983 and 2000
(Wiles et al. 1989; Fancy et al. 1999; Wiles and Johnson 2004), and a temporary
increase to 300 to 400 bats in 2001 (Wiles and Johnson 2004). Recruitment of
juvenile bats alone cannot account for this increase, and Wiles and Johnson
(2004) posited Anatahan, 37 kilometers (23 miles) to the south, as the likely
source for immigrants. Wiles et al. (1989) twice observed individual fruit bats 2
kilometers (0.8 mile) from Guguan, flying south in the direction of Sarigan, which
lies 63 kilometers (39 miles) away. Anecdotal observations of likely transits
among other northern islands are described in Wiles and Glass (1990) and by
other species experts (Worthington and Taisacan 1996; Wiles and Johnson 2004).

Typically, observations of vertebrates flying between islands over tens of

miles of open ocean are extremely rare. In the wider context of Pacific
biogeography, the evidence described above of interisland movement of fanihi
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within the Mariana Islands is extraordinary. Immigration rates of perhaps one
individual per generation might be necessary for an island subpopulation to
maintain genetic homogeneity with the populations on other islands (Mills and
Allendorf 1996; Wang 2004). The chances of witnessing such a low rate of
immigration are slight; the evidence described above, therefore, suggests even
greater rates of movement and probable gene flow among fruit bats on various
islands in the Mariana archipelago.

F. Reasons for Decline and Current Threats

The initial declines in the Mariana fruit bat and their likely causes are outlined
in the previous section for each island. Table 3 summarizes by island our
understanding of these historical mechanisms and the current threats to the
continued existence of the fanihi. Today, illegal hunting, loss of native forest,
predation by the brown treesnake (on Guam and possibly on Saipan), and the
increased risk of extirpation or extinction faced by small, fragmented populations
are the most significant threats to the survival of the Mariana fruit bat. These
current known and potential threats are discussed below.

1. Hunting [Listing Factor B]

A long history of hunting has contributed to archipelago-wide declines in the
numbers of the Mariana fruit bat and its near-extirpation from all of the southern
islands except Rota, where illegal hunting continues but bats persist in low
numbers. Hunting also threatens bats on some of the northern islands, although
bat numbers and the history of human settlement throughout the archipelago
suggest that hunting pressure north of Farallon de Medinilla probably has not
been as severe as in the southern islands (Wiles et al. 1989). Hunting of Mariana
fruit bats has been restricted or prohibited by Territorial, Commonwealth, and/or
Federal law since the 1970s. Nonetheless, evidence of chronic hunting is
consistent, plentiful, and reliable; that illegal hunting of bats is ongoing and
widespread is a generally accepted if not widely discussed reality.

Mariana fruit bats have been used as food since humans first arrived on the
islands (Lemke 1992a), and consumption of bats represents a significant
Chamorro cultural tradition. Social events and cultural status in the Mariana
Islands are often enhanced by a variety of foods, and the fruit bat is a highly
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Table 3. Island summary of historical factors and current threats affecting
the fanihi. See text for full discussion.

Known Fruit bat
Island Area  Historical Factors Known and (K)or Listing humbersand
km? Potential Current ~ Potential  pactor* status
(mi%) Threat estimates**,
year)
Guam 549.0  Habitat loss Habitat loss A <100;
(212.0) « development « degradation of K declmlrlwg,
« agriculture native forests 2007
« ungulates « ungulates K
« invasive non- * INvasive non- K
native plants native
Hunting*** invertebrates K
« invasive alien
Brown treesnakes plants K
« development K 5
Hunting*** K
C
Brown treesnakes
Rota 85.2 Habitat loss Habitat loss A 500;
(32.9)  « development « development K declining,
. 20072
« agriculture « ungulates K
« ungulates Hunting K B
Hunting
Aguiguan 7.0 Habitat loss Habitat loss A <50;
(2.7)  « agriculture « ungulates K fluctuating,
: 2005°
« ungulates Hunting K B
Hunting Military training P E
activities
Tinian 101.8  Habitat loss Habitat loss A <10; no
(39.3) o development « development K kro"}’”_
« agriculture « invasive non- K C?aiz;ss’
native plants « ungulates K 20074
« ungulates Hunting K B
Hunting Military training P E
activities
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Known Fruit bat
Island Area  Historical Factors Known and (K)or Listing numbers and
km? Potential Current ~ Potential  pactor status
” Threats (current
(mi%) Threat estimates**,
year)
1229  Habitat loss Habitat loss A Occasional,
Saipan (475) « development « development K small
. . . colonies; 30-
« agriculture « invasive non- K 50
« invasive non- native plants
native plants Hunting K B
Hunting Brown treesnakes P C
Farallon 2.0 Military training Military training K No colonies;
de (0.8)  activities activities 2 fruit bats
Medinilla (disturbance and (disturbance and observed in
habitat loss) habitat loss) 1996°;
Anatahan 32.3 Habitat loss Habitat loss A 220-330;
(12.5)  « agriculture « ungulates K decline
ungulates invasive non- P between
* ung < 1983 and
Hunting native plants 2000,
Hunting P B 20099
Volcanic activity K E
Sarigan 5.0 Habitat loss Habitat loss A 140; stable,
7.8
(1.9)  « agriculture « invasive non- K 2007
Hunting Hunting P B
Guguan 4.0 Volcanic activity Hunting P 350; status
15 unknown,
(5) 2000°
Alamagan 11.0 Habitat loss Habitat loss A 200; numbers
(4.3)  « agriculture « ungulates K and status
« ungulates Hunting K B uncertain
Hunting Volcanic activity P E
Pagan 47.7 Habitat loss Habitat loss A 500-800;
(18.4)  « agriculture « ungulates K decline
« ungulates « invasive non- K B between 1983
9 ool and 2000,
Hunting natlye plants P E recent
Volcanic activity Hunting numbers
Military training P E uncertain,
activities 20077

Volcanic activity

21



Draft Revised Recovery Plan for the Mariana Fruit Bat

Known Fruit bat
Island Area  Historical Factors Known and (K)or Listing numbers and
km? Potential Current ~ Potential  pactor status
2 Threats (P) (current
(mi%) Threat estimates**,
year)
Agrihan 47.4 Unknown Habitat loss A 1,000; status
(18.3) « ungulates K unknown,
) 2000°
Hunting K
Volcanic activity P B
E
Asuncion 7.4 Volcanic activity Volcanic activity P 600; status
2.9 Huntin P unknown,
(29) J 2001
Maug 2.0 Unknown Unknown <25, status
0.8 Huntin P unknown,
(©8) J 1983

* Listing Factors (as described in Section 4(a)(1) of the Endangered Species Act:

A — Destruction or curtailment of habitat or range

B — Overutilization for commerce, recreation, education, or scientific purposes

C - Disease or predation

D - Inadequacy of existing laws

E — Other natural or human-related factors

** Note: most estimates are rough and represent a range of methods and survey effort and
frequency.

*** Based on anecdotal information from local hunters, it is believed that hunting of fruit bats
once occurred throughout the Marianas. Today, hunting of fruit bats is illegal under Territorial,
Commonwealth, and Federal law.

Sources:

L A. Brooke, pers. comm.. 2007

2C. Kessler, pers. comm. 2007

® G. Wiles, pers. comm. 2007

*S. Vogt, pers. comm.. 2007

® Laura Williams, CNMI-DFW, pers. comm. 2004

® Tim Sutterfield, U.S. Navy, in litt. 1997

" C. Kessler, pers. comm. 2009 (estimate for Pagan based on brief 2007 survey)
g Wiles and Johnson 2004

°Cruz et al. 2000f (Agrihan); 2000e (Pagan); 2000b (Alamagan), 2000a (Guguan)
1% Wiles et al. 1989

11 Johnson 2001
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prized delicacy. In a Guam survey of Chamorros, the culture indigenous to the
Mariana Islands, 53 percent of the respondents indicated that they enjoyed eating
frui