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This document transmits the U.S. Fish and Wildlife Service’s (Service) Biological Opinion
(Opinion) addressing the subject action as proposed by the Department of the Navy (Navy). The
Navy is serving as the lead Federal agency for implementation of Department of Defense (DoD)
readiness training under the Mariana Islands Training and Testing (MITT) program. At issue are
the effects of the proposed action on the threatened Mariana fruit bat (Pteropus mariannus
mariannus) and the endangered Micronesian megapode (Megapodius laperouse). The enclosed
Opinion was prepared in accordance with the requirements of section 7 of the Endangered
Species Act (ESA) of 1973 as amended (16 U.S.C. 1531 et seq.). The Service initiated formal
consultation on the proposed MITT program on August 4, 2014 (Service 2014a).

This Opinion is based primarily on information provided in: (1) the Navy’s Biological
Assessment (BA) for the MITT program, dated August 2014, as amended (Navy 2014a,b); (2)
the Service’s Opinion addressing the U.S. Air Force’s (USAF) Intelligence, Surveillance,
Reconnaissance, and Strike Capability (ISR Strike) project (Service 2006a); (3) the Service’s
Opinion on the Mariana Islands Range Complex (MIRC) program (Service 2010a), as amended
(Service 2013a, 2014a), on which the MITT program is based; and (4) other sources of
information cited herein. A complete decision record for this consultation is on file at the
Service’s Pacific Islands Fish and Wildlife Office (PIFWO).

This Opinion also serves as the ESA section 7 compliance document for the proposed MITT
program for the Navy, USAF, U.S. Army, U.S. Coast Guard, and the U.S. Marine Corps.

CONSULTATION HISTORY

On October 3, 2006, the Service issued an Opinion to the USAF addressing the ISR Strike
action. The conservation measures included in the proposed action subsequently became a
component of the MIRC program. That Opinion (Service 2006a) is herein incorporated by
reference.



On February 22, 2010, the Service issued an Opinion to the Navy addressing the MIRC program.
That Opinion (Service 2010a) and amendments to that Opinion dated June 27, 2013 and June 11,
2014 are herein incorporated by reference (Service 2013a, 2014a).

On April 3, 2014, the Navy transmitted a letter requesting the reinitiation of formal consultation
and the BA for the MITT program, formerly identified as the MIRC program.

On May 9, 2014, the Service determined that the information in the BA was insufficient to
initiate the consultation and requested additional information from the Navy on the MITT
program.

On June 19, 2014, the Navy transmitted an addendum to the BA for the MITT program (Navy
2014b) in response to the Service’s May 9, 2014, request.

On August 7, 2014, the Service formally advised the Navy that formal consultation had been
initiated on the proposed MITT program.

On October 31, 2014, the Navy informally amended (via email) the BA for the MITT program
based on discussions with the Service during October of 2014. The Navy and the Service
corresponded by email on multiple occasions during November of 2014 to clarify aspects of the
proposed MITT program and the findings presented in the BA.

On November 6, 2014, the Navy confirmed via an email to the Service that the Navy had made
“no effect” determinations relative to the proposed MITT program for the following listed
species and critical habitats: the endangered hayun lagu (Serianthes nelsonii), Osmoxylon
mariannense, Nesogenes rotensis, Guam Micronesian kingfisher (Todirhamphus c.
cinnamominus), Guam rail (Gallirallus owstoni), short-tailed albatross (Phoebastria albatrus),
Hawaiian petrel (Pterodroma sandwichensis), and Rota bridled white-eye (Zosterops rotensis),
the threatened Newell’s shearwater (Puffinus auricularis newelli), Rota bridled white-eye critical
habitat on Rota, Mariana crow critical habitat on Guam and Rota, Mariana fruit bat critical
habitat on Guam, and Guam Micronesian kingfisher critical habitat on Guam.

On December 18, 2014, the Service provided a draft of this Opinion to the Navy for review and
comment.

On January 9, 2015, the Service received comments from the Navy on the draft Opinion.

On January 22, 2015, the Navy provided a comprehensive list of conservation measures for the
MITT program. The Navy also provided clarification regarding sea turtle conservation measures
that were previously agreed to by the Navy in December 2014.

On February 20, 2015, the Navy provided a final revised list of conservation measures for the
MITT program.

On February 20, 2015, the Service formally advised the Navy that we concur with the
determinations in the BA that the proposed MITT program is not likely to adversely affect the
threatened green sea turtle (Chelonia mydas), endangered hawksbill turtle (Eretmochelys



imbricate), endangered nightingale reed-warbler (Acrocephalus luscinia), endangered Mariana
crow (Corvus kubaryi), endangered Mariana swiftlet (Aerodramus bartschi), and the endangered
Mariana common moorhen (Gallinula chloropus guami).

DESCRIPTION OF THE PROPOSED ACTION

As noted above, the proposed MITT program is an amendment of the MIRC program currently
being carried out by the Navy, U.S. Air Force, U.S. Army, U.S. Coast Guard, and the U.S.
Marine Corps on Guam, Rota, Tinian, Saipan, and Farallon de Medinilla (FDM). The Navy
continues to be the designated lead Federal action agency for purposes of conducting ESA
consultation on this action. The BA for the MITT program is herein incorporated by reference
and includes a detailed description of the proposed action. In general, the proposed MITT
program involves strike warfare and use of FDM, amphibious warfare on Guam and Tinian,
Naval special warfare on Guam, Rota, Tinian, Saipan, and FDM, and other activities described
below; see also Table 1-1 in the BA.

According to the BA, the types of proposed training activities under the MITT program are the
same as those being implemented under the MIRC program, but with increases in the number of
training activities that would occur within the Action Area. In particular, the “...cumulative net
explosive weight (NEW) for munitions use on FDM would increase...”” under the proposed
MITT program.

According to the addendum to the BA, as proposed, the MITT program would be implemented
into the “reasonable foreseeable future”, which has been interpreted by the Service to mean an
indefinite period of time within the context of our analysis. In addition, the BA includes the
following increases in training activities compared to levels currently being implemented under
the MIRC program:

Strike Warfare and Use of FDM. The number of activities, the amount of ordnance, and the use
of rockets would increase on FDM. The increase in activities pertains to bombing, gunnery, and
missile exercises. The increase in activities will result in a higher NEW being expended, as
measured cumulatively over the course of a year.

Amphibious Warfare on Guam and Tinian. The number of amphibious warfare training
activities, amphibious assaults, amphibious raids, and urban warfare training and noncombatant
evacuation actions would increase on Guam and Tinian.

Naval Special Warfare on Guam, Rota, Tinian, Saipan, and FDM. Within these four islands,
there would be an increase in personnel insertion/extraction, parachute insertion, direct action
(combat close quarters), direct action (breaching), and tactical (air control party) training
activities as well as humanitarian assistance/disaster relief operations. Firing exercises that
target the Naval Surface Fire Support targets (i.e., cliff targets on FDM) are also included under
the MITT program.

Naval special warfare activities that do not change relative to those currently being implemented
under the MIRC program include intelligence, surveillance, and reconnaissance activities as well
as embassy reinforcement exercises. These activities primarily occur on Guam, but Rota, Tinian,



and Saipan may also be used. Military training based out of the Rota International Airport for
combat search and rescue currently being implemented under the MIRC program would not
change under the MITT program.

Other Activities. Under the MITT program, water purification activities are proposed. All other
training activities currently being implemented under the MIRC program relative to convoy and
navigation maneuvers, field training exercises, force protection, anti-terrorism, seize airfield,
airfield expeditionary, and land demolitions would continue under the MITT program.

The proposed increases in the frequency of the above training activities are discussed in detail in
Appendix A of this Opinion.

Conservation Measures for ESA-listed Species. In response to a request from the Service during
this consultation, the Navy provided (via email) the Table in Appendix B characterizing the
current conservation measures being implemented under the MIRC program and those proposed
under the MITT program. Included are specific measures for brown treesnake (BTS) control and
interdiction, specific measures to avoid and minimize invasive species transport and
introduction, and specific measures to provide for a rapid response to such introductions. These
conservation measures are incorporated into the proposed action. These measures are also
detailed in the Effects of the Action section, below.

Term of the Proposed Action. As discussed above and in the addendum to the BA (Navy
2014b), and recognizing that DoD requirements change overtime in response to global or
geopolitical events and other factors, the activities addressed by this consultation are expected to
continue into the reasonably foreseeable future, along with associated impacts. This timeframe is
generally assumed to be no less than 5 years, but for purposes of this consultation, we interpret to
mean the proposed activities, and associated adverse effects to the listed species, may continue
into the future for an indefinite period of time.

DESCRIPTION OF THE ACTION AREA

The term “action area” is defined in the implementing regulations for section 7 at 50 CFR 402.02
as “all areas to be affected directly or indirectly by the Federal action and not merely the
immediate area involved in the action.”

The action area for this consultation includes portions of Guam, Rota, Tinian, and Saipan, plus
the entire island of FDM. The specific areas likely to be affected, directly or indirectly, by the
proposed action are discussed in detail in the BA.

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION

The analysis in the following sections relies on four components to support the jeopardy
determination for each of the listed species considered herein: (1) the Status of the Species,
which evaluates the species’ range-wide condition, the factors responsible for that condition, and
its survival and recovery needs; (2) the Environmental Baseline, which evaluates the condition of
the species in the action area, the factors responsible for that condition, and the relationship of



the action area to the survival and recovery of the species rangewide; (3) the Effects of the
Action, which determines the direct and indirect impacts of the proposed Federal action and the
effects of any interrelated or interdependent activities on the species; and (4) Cumulative Effects,
which evaluates the effects of future, non-Federal activities in the action area on the species.

In accordance with the implementing regulations for section 7 and Service policy, the jeopardy
determination is made in the following manner: the effects of the proposed Federal action are
evaluated in the context of the aggregate effects of all factors that have contributed to the
species’ current status and, for non-Federal activities in the action area, those actions likely to
affect the species in the future, to determine if implementation of the proposed action is likely to
cause an appreciable reduction in the likelihood of both the survival and recovery of the species
in the wild.

STATUS OF THE SPECIES
Micronesian Megapode

The Micronesian megapode, once referred to as LaPerouse’s megapode, was federally listed as
endangered in 1970 (Service 1970, p. 8,496). No critical habitat has been designated for this
species. The recovery plan for the Micronesian megapode was finalized in 1998 (Service 1998,
pp. 62). The most recent five-year status review addressing the megapode was completed in 2010
(Service 2010b).

The Micronesian megapode is endemic to Guam, the Commonwealth of the Northern Mariana
Islands (CNMI), and Palau. Populations on Guam and Rota are considered extirpated (Service
1998, p. 3; Stinson 1992, p. 220; Amidon and Kessler, 2009; pers. comm.). The megapode
population on Anatahan was thought to have been extirpated after the 2003 Anatahan eruption,
but have recolonized since (Kessler 2006, p. 3; Kessler 2009, pers. comm.; Amidon et al. 2011,
p- 28). Currently, megapodes from Micronesia and Palau are considered different races of the
same species, M. . laperouse and M. . senex, respectively (Service 1998, p. 4-5).

In general, the population status and rangewide trends of the Micronesian megapode are difficult
to assess because population data have been collected and estimates have been made using a
variety of methods at differing time periods. Increases and decreases in population numbers may
be indicative of population trends or may reflect detection bias from implementing different
survey and data analysis methods. Recent surveys and modeling suggest that islands with low
human presence and without ungulates have the highest densities of the Micronesian megapode
(Amidon et al. 2011).

In 2010, a survey for the Micronesian megapode was conducted in the Northern Mariana Islands.
Based on the results of the 2010 surveys and previous surveys on FDM, Tinian, and Aguiguan,
the rangewide population of the megapode is estimated to be a minimum of 10,827 individuals
(Table 1; Amidon et al. 2011, p. 29; Service 2009b).



Table 1. Micronesian megapode population estimates based on 2010 surveys

Island Estimated Population
Alamagan 529

Asuncion 5,714

Guguan 1,507

Maug 544

Pagan 147

Saipan 151

Sarigan 2,135

Total 10,727

Individual megapodes detected on Tinian are likely transients (Radley 2009, pers. comm.; Camp
et al. 2009, p. 12; Service 2009b, p. 124; Service 1998, p. 19). FDM and Aguiguan have small
megapode populations that are likely stable with the reported increase in these populations
largely being attributed to improved survey methods and differences in data analysis (Service
20090, p.124; Vogt 2009a, p. 3). However, it is also possible that the reported increase on FDM
is due to dispersal of Micronesian megapodes from Anatahan due to recent volcanic eruptions
(Vogt 2009, p. 4). At least 20 megapodes are estimated to occur on Anatahan (Amidon et al.
2011). The Micronesian megapode was incidentally observed once on the island of Uracus
(Service 1998, p. 35). Uracus does not support forest habitat and is subject to volcanic activity
on a sporadic basis, thus the likelihood of the island supporting a megapode population is low
(Service 1998, p. 35).

The Micronesian megapode can use a variety of habitat types. Typically, native and secondary
forest are considered the primary habitats for foraging while nesting may occur in forests, open
fields, cinder and ash fields, and coastal strand edges with sand substrates. The Micronesian
megapode is generally restricted on Saipan and Tinian to native limestone forest remnants along
and below cliff lines and in secondary forest adjacent to limestone forest (Service 1998, p. 11).
However, the association with cliff lines is likely an artifact of the location of the native forest as
these uneven areas are generally the only native forest strands that were not disturbed during the
long history of habitat removal on Saipan and Tinian (Service 1998, p. 11). Micronesian
megapodes have been observed using tangantangan forests on Saipan (Glass and Aldan 1988, p.
142). On Aguiguan, megapodes typically occur in limestone and secondary forests, and have
been observed in Lantana sp. scrub, but not in open areas of weedy vegetation (Service 1998, p.
11; Amidon and Kessler 2009, pers. comm.). On FDM there are stunted trees (about 7-13 feet
tall) but no forest habitat (Vogt 2009a, p. 5). Micronesian megapodes were detected on FDM
wherever tree or shrub cover was present (Vogt 2009, p. 5). Megapodes on islands north of FDM
are present in forested habitats, including coconut forest and other native vegetation (Service
1998, pp. 11-12).



The Micronesian megapode is vocal and has been documented to duet (Service 1998, pp. 5-6 and
references within). Duetting is correlated with year-round territoriality and prolonged
monogamous pair bonds (Farabaugh 1982, p. 93). Duetting by the Micronesian megapode has
been documented in each month of the year (Service 1998, p. 6 and references within; Amidon
and Kessler 2009; pers. comm.). Glass and Aldan (1988, p. 141) reported that megapodes on
Saipan remain together throughout the year in territories that are defended at least part of the
year. Territory size was estimated between 2.47 acres and approximately 9.4 acres depending on
the habitat type (Glass and Aldan 1988, pp. 141-142; Service 2009b, p. 124 and 126). Megapode
dispersal between islands of the CNMI is not well documented. On Palau, megapodes are
known to fly several miles between islands (Pratt et al. 1980, p. 121) and other species of
megapodes are considered to be strong fliers (Dekker 1989, p. 317 and references within). We
expect that the Micronesian megapode could fly between Saipan and Tinian (2.9 miles) or
between Tinian and Aguiguan (5.5 miles) (Service 1998, pp. 9-10). The northern islands in the
CNMI are 18 to 37 miles apart. Although no megapodes have been observed flying over the
ocean in the Mariana Islands, anecdotal information regarding fluctuations in numbers on Tinian
and the recolonization of Anatahan post-eruption suggests that they do fly between islands
(Amidon et al. 2011, p. 5). Glass and Aldan (1988, p.135) reported that megapodes may have
been transported by humans between islands within the CNMI, which may have assisted in
maintaining its widespread distribution.

The Micronesian megapode is omnivorous and forages under ferns, branches, and leaf litter on
the forest floor and in trees within bird’s nest ferns (Asplenium nidus) (Glass and Aldan 1988, p.
142). Its diet includes seeds and other plant matter, beetles, ants, ant larvae, and other insects
and crabs (Glass and Aldan 1988, p. 142; Pratt et al. 1980, p. 121; Stinson 1992, p. 230).

The reproductive cycle of the Micronesian megapode is not well understood. Megapodes,
including the Micronesian megapode, do not incubate their eggs with their own body heat.
Instead, megapodes will construct burrows or mounds at beaches and cinder fields, or at
geothermal sites that provide heat for egg incubation. Micronesian megapodes also will make
burrows or mounds in between the roots of trees and in soil with decomposing vegetation where
heat generated from decomposing organic materials incubates the eggs (Decker et al. 2000, p. 2;
Wiles and Conry 2001, p. 270; Glass and Aldan 1988, pp. 135-137). Micronesian megapodes
lay large eggs (approximately 18 percent of the female body weight); however, the total number
of eggs laid per female per breeding season, the interval between laying eggs, and the incubation
period are unknown (Service 1998, p. 9 and references within). Other species of megapodes lay
between 10 and 13 eggs per year (Service 1998, p. 9 and references within). In other species of
megapode, eggs are laid one at a time, with each egg laid between 9 and 13 days apart (Service
1998, p. 9 and references within). Megapode chicks are precocial and able to fly upon
emergence from the egg and nest (Service 1998, p. 9).

Breeding by the Micronesian megapode has been observed (eggs, chicks, and juveniles) on
Anatahan, Sarigan, Guguan, Pagan, Agrihan, and Maug during all months except October,
November, and December (Service 1998, pp. 6-7 and references within; Amidon and Kessler
2009; pers. comm.). The absence of breeding activity in October, November, and December is
more likely a reflection of the lack of surveys during these months, and difficulty in finding
megapodes during traditional avian surveys (Amidon and Kessler 2009, pers. comm.).



Factors Influencing the Current Rangewide Condition of the Micronesian Megapode

The Micronesian megapode is threatened by habitat loss and degradation due to agriculture,
military operations, urban development, volcanic activity, wildfire, invasive vegetation species,
overgrazing by feral ungulates (Service 1998, pp. 35-38); predation by dogs, cats, monitor
lizards, pigs, and possibly rats (Dekker 1989, pp. 318-320; Dekker et al. 2000, p. 5 and
references within; Service 1998, p. 37); and human exploitation (Dekker et al. 2000, p. 2; Service
1998, p. 37; Vogt 2009, p. 5; Amidon and Kessler 2009, pers. comm.). Threats from competition
and disease are not well understood, but are possible. Competition for nesting and foraging areas
is possible if introduced game birds and domestic or feral chickens (which forage on the same
prey items as megapodes) become established in megapode habitats (Service 1998, p.38; Vogt
2009, p. 6). Additionally, the import of game birds or chickens and existing feral chicken
colonies on Rota, Tinian, Saipan, Anatahan, Alamagan, and Pagan could expose megapodes to
avian diseases (Service 1998, pp. 38-39), as many of these species are susceptible to West Nile
virus (UC Davis 2009, pp. 2-3).

The possibility of avian flu or West Nile virus reaching the Mariana Islands from Asia or the
U.S. mainland is a recent concern. The impact these two diseases may have on the Micronesian
megapode is not known at this time, but both diseases have had deleterious impacts to many
avian species elsewhere, and could negatively affect the Micronesian megapode if they reach the
Mariana Islands. Another unknown is the potential impact of climate change on ecosystems in
the Mariana Islands.

Conservation Needs of the Micronesian Megapode

The most recent S-year status review for the Micronesian megapode (Service 2010b) lists the
following conservation needs for this species:

e Survey, protect, and manage existing populations.

e Conduct essential research on the ecology and biology.
e Assess and control threats.

e Promote expansion of megapodes in suitable habitat.

e Monitor megapode populations.

e Continue implementation of BTS interdiction and control plans and establish new plans
as needed.

The recovery plan for the Micronesian megapode (Service 1998) includes the following criteria
for downlisting and delisting:



Downlisting Criteria

The following steps must be accomplished for downlisting: (1) a BTS interdiction and control
plan must be in place and implemented throughout the Mariana Islands; (2) current threats to all
extant megapode populations must be assessed and controlled; and (3) the comparatively large
populations of the megapode on Anatahan, Sarigan, Guguan, Pagan, and Maug must remain at
their current population levels or be increasing for 5 consecutive years.

Delisting Criteria

The total number of Micronesian megapodes in the Mariana Islands should be at least 2,650
birds distributed over 10 islands, including at least 2 populations of 600 birds or greater, 3
populations of 300 or greater, 2 populations of 200 or greater, and 3 populations of 50 or greater.
All populations must be stable or increasing for 5 consecutive years after achieving these levels.

At this time, none of the recovery criteria in the recovery plan have been met. Of particular
concern is the lack of an archipelago-wide BTS interdiction and control plan.

STATUS OF THE MARIANA FRUIT BAT

Species Description. The Mariana fruit bat or flying fox, known as "fanihi" in Chamorro, is a
medium-sized fruit bat in the family Ptreropodidae that weighs 0.66 to 1.15 pounds. Males are
slightly larger than females. The underside (abdomen) is black to brown with gray hair
interspersed that creates a grizzled appearance. The shoulders (mantle) and sides of the neck are
bright golden brown, but may be paler in some individuals. The head varies from brown to dark
brown. The well-formed, rounded ears and large eyes give the face a canine appearance.

Listing Status. The Guam population of the Mariana fruit bat was listed as endangered in 1984
(Service 1984). In 2005, the subspecies was listed as threatened throughout the Mariana
archipelago and downlisted to threatened on Guam (Service 2005); that rule includes a complete
five-factor analysis of the species’ status, life history requirements, habitat needs, threats, and
management efforts to conserve the Mariana fruit bat. On October 28, 2004, approximately 376
ac were designated as critical habitat for the Mariana fruit bat on Guam (Service 2004). All of
the critical habitat for this species is designated on the fee simple portion of the Guam National
Wildlife Refuge.

Distribution, Numbers, and Reproduction

Historic and Current Distribution. This subspecies of Pteropus mariannus is endemic to the
Mariana archipelago, where it is present on most of the 15 islands. To the best of our
knowledge, there are no records of fruit bats on Uracas, and only a few incidental observations of
fruit bats have occurred on FDM (see Environmental Baseline section below). No known
historical records exist to document the status of the Mariana fruit bat prior to the 20th century.

The total population of the Mariana fruit bat is estimated to be approximately 6,000 animals
(USGS 2010, p. 36; CNMI 2011, p. 6). Surveys suggest populations are stable or declining
throughout most of their range. Surveys on most or all of the islands in the archipelago were
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conducted in 1983 (Wiles et al. 1989), 2000 (Cruz et al. 2000a-f), 2001 (Johnson 2001), and
2010 (USGS 2010, p. 1). The relatively isolated northern islands support the majority of the fruit
bats in the archipelago, but because of their remote location, these islands have not been
surveyed as frequently as the southern islands (i.e., Saipan, Tinian, Aguiguan, and Rota).
Individual surveys have been conducted on several of the southernmost islands at relatively
frequent intervals (e.g., USGS 2010, Kessler 2000; Worthington et al. 2001; Wiles and Johnson
2004). A comparison of survey results was excerpted from the USGS 2010 report (see Table 2
below). An interpretation of these data indicates a 41 percent decline in fruit bat numbers
between 1983 and 2010 in the northern islands. The majority of this decline was recorded on
two of the three largest northern islands, Anatahan and Pagan, which together harbored roughly
70 percent of the archipelago's fruit bats in the 1980s (Wiles et al. 1989).

A notable exception to the declining trend is the island of Rota, where the population has
increased since 2008 (CNMI 2008, p. 11; CNMI 2011, p. 6). The population increase on Rota is
due to a recent decrease in illegal hunting at roost sites of fruit bat maternity colonies, and the
decrease in illegal hunting can be attributed to an increase in enforcement of wildlife regulations
that began in 2009 (CNMI 2010, pp. 7-9).

The fruit bat population on Rota is estimated at approximately 2,600 (CNMI 2011; p. 6).
Although comprehensive surveys have not been conducted on Saipan, there have been no
confirmed observations of maternity colonies in recent years, and the island-wide population is
expected to be less than 50 individuals (T. Willsey, pers. comm. 2014). On Guam, the sighting
of fruit bats was considered to be "not...uncommon" in the 1920s (Crampton 1921). Woodside
(1958) reported that in 1958, the Guam population was estimated to number no more than 3,000,
although the method used to make this estimate is not known. This estimate had dropped to
between 200 and 750 animals by 1995 (Wiles et al. 1995, Wiles 1996). The current population
of fruit bats on Guam is estimated to be less than 30 bats (SWCA 2013, pp. 19-22; NAVFAC
2013, pp. 11-15). The most recent and last colony to exist on Guam was at Pati Point, but recent
surveys indicate that this colony no longer exists (SWCA 2013, pp. 19-22). On July 3, 2014, a
morning survey was conducted on Andersen Air Force Base which resulted in the observation of
ten bats; however the data is being analyzed to determine duplicate observations and detection
probability given the amount of area surveyed on the Base (Mildelstein 2014).

Ecology. During the day, Mariana fruit bats roost in colonies of a few to over 800 individuals
(Wiles 1987; Pierson and Rainey 1992; Worthington and Taisacan 1995). Bats are typically
grouped into harems (one male and two to 15 females) or bachelor groups (predominantly
males). Some single males reside at the colony's periphery (Wiles 1987a). On Guam, the
average estimated sex ratio in one colony varied from 37 .5 to 72. 7 males per 100 females (Wiles
1982a).
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Table 2. Summary of the maximum number of bats counted in 2010 (USGS 2010, p. 36).

Summary of the maximum number of bats counted at Anatahan, Sarigan, Guguan, Alamagan, Pagan,
Agrihan, Asuncion, and Maug from this study and minimum population estimates reported by Johnson
(2001), Cruz and others (2000a-f), and the 1983 findings by Wiles and others (1989). Superscripts denote
method(s) used to arrive at the maximum number of bats counted or minimum population estimate.
Asterisks denote studies with some island estimates that were arrived from multiplying counts by a
correction factor; adjusting counts based on size of island, amount of forest cover, plant diversity and
abundance; or combination of these variables.

Island 2010 2001+ 2000 1983*
Anatahan 150’ 1,000° 1,000 3,000
Sarigan 157 400" 150-200 125
Guguan 226° 550’ 350 400°

Alamagan 86° 100° 200" 0
Pagan 1,017 1,500 1,500 2,500
Agrihan 858" 1,000" 1,000 1,000
Asuncion 57 3b SOOMJ NA 400"
Maug I 50° NA 5"
TOTAL 3,078 5,400 NA 7,450

a. Visual estimate from helicopter.

b. Direct counts of bats at roosts.

c. Exit count of bats at roosts.

d. Counts of bats in photograph taken from helicopter.
e. Evening flight activity count (aka, station count).

f. Visual sightings from the ground.

g. Estimate not based on a count taken during that study.

Reproduction in Mariana fruit bats has been observed year-round on Guam (Perez 1972; Wiles
1983) and on Rota; individual females have a single offspring each year (Pierson and Rainey
1992). Wiles (1987) found no apparent peak in births on Guam, but a peak may occur in May
and June on Rota (Glass and Taisacan 1988). Although specific data for the Mariana fruit bat are
lacking, female bats of the family Pteropodidae have one offspring per year, generally are not
sexually mature until at least 18 months of age, and have a gestation period of four to six months
(Pierson and Rainey 1992). The average lifespan of this species is unknown; the longevity of a

similar species in Australia is four to five years, with a maximum of eight years (Yardon and
Tidemann 2000).

Roost sites are an important aspect of the Mariana fruit bat's biology because they are used not
only for sleeping, but also for grooming, breeding, and intra-specific interactions (Service 1990).
Published reports of roost sites on Guam indicate these sites occur in mature limestone forest and
are found within 262 to 328 ft of tall cliff lines (Service 1990). On Guam, Mariana fruit bats
prefer to roost in mature Ficus spp. and Mammea odorata trees, but will also roost in other tree
species such as Casuarina equisetifolia, Macaranga thompsonii, Guettardaspeciosa, and
Neisosperma oppositifolia (Wheeler and Aguon 1978; Wiles 1981, 1982b ). On other islands in
the Mariana archipelago, Mariana fruit bats have been observed in secondary forest and
Casuarina equisetifolia groves (Glass and Taisacan 1988, Worthington and Taisacan 1996,
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Worthington et al. 2001). Factors involved in roost site selection are not clear, but data from
Guam indicate that some sites may be selected due to their inaccessibility by humans. Fruit bats
may abandon roost sites if disturbed (Julia Boland, Service, pers. comm. 2015). Fruit bats have
been reported to move to new locations up to six miles away in response to disturbance (Service
1990).

Several hours after sunset, bats depart their roost sites to forage for fruit and other native and
non-native plant materials such as leaves and nectar (Service 1 990). This species feeds on a
variety of plant material but is primarily frugivorous (Wiles and Fujita 1992). Specifically,
Mariana fruit bats forage on the fruit of at least 28 plant species, the flowers of 15 species, and
the leaves of two plant species (Wiles and Fujita 1992). Some of the plants used for foraging
include Artocarpus sp., Carica papaya, Cycas circinalis, Ficus spp., Pandanus tectorius,
Cocosnucifera, and Terminalia catappa. Many of these plant species are found in a variety of
forested habitats on Guam, including limestone, ravine, coastal, and secondary forests (Stone
1970; Raulerson and Rhinehart 1991). Little is known about their nightly movements, but fruit
bats have been observed foraging as far as 7 miles from roosting sites on Guam (Wiles et al.
1995).

Factors Influencing the Current Rangewide Condition of the Mariana Fruit Bat

The loss and degradation of native forest, illegal hunting of the species, and predation by the
BTS are the primary threats to the survival of the Mariana fruit bat in the wild (Service 2005).

Conservation Needs of the Mariana Fruit Bat

A draft revised recovery plan for the Mariana fruit bat (Service 2009a) addressed actions needed
for the survival and recovery needs of the Mariana fruit bat. Since publication of the draft
revised recovery plan new information on the Mariana fruit bat has resulted in changes to how
we look at recovery for the species. We now consider recovery in terms of stable or increasing
subpopulations of sufficient size distributed across Guam and the Mariana Islands. To meet
recovery objectives, stable or increasing fruit bat subpopulations should at a minimum be
distributed on the islands that currently have extant populations. Actions to address the survival
and recovery needs of the Mariana fruit bat are listed below (Service 2009a):

e Outreach, education, and enforcement programs need to be implemented to control illegal
hunting of the Mariana fruit bat.

e Sufficient amounts of functional habitat need to be protected and restored to support
persistent subpopulations of the Mariana fruit bat.

e Ungulates on Guam, Rota, Tinian, Aguiguan, and Saipan need to be controlled.

e Invasive plant species that limit native forest persistence and sustainability in areas
supporting fruit bat subpopulations need to be controlled.

e Control of the BTS threat on Guam and prevention of the introduction of the BTS
elsewhere within the Mariana Islands needs to be achieved.
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¢ Control and management of other invasive species on the Mariana Islands and prevention
of further inter-island transport and introduction of invasive species on the Mariana
Islands needs to be achieved.

e Development and implementation of conservation projects is needed on Federal and non-
Federal lands that are necessary to support persistent subpopulations of the Mariana fruit
bat.

e Additional fruit bat monitoring and research is needed to better inform effective
subpopulation management.

ENVIRONMENTAL BASELINE

The preamble to the implementing regulations for section 7 of the ESA provides good context
for understanding the meaning of the term “Environmental Baseline.” On page 19932 of the
regulations (51 FR 19926), it states “In determining the “effects of the action,” the Director first
will evaluate the [rangewide] status of the species or critical habitat at issue. This will involve
consideration of the present environment in which the species or critical habitat exists, as well as
the environment that will exist when the action is completed, in terms of the totality of factors
affecting the species or critical habitat. The evaluation [of the rangewide status of the species]
will serve as the baseline [emphasis added] for determining the effects of the action on the
species or critical habitat. The specific factors that form the environmental baseline are given in
the definition of “effects of the action...”

Under the regulatory definition of “Effects of the action™ at 50 CFR 402.02, it states: “...The
environmental baseline includes [emphasis added] the past and present impacts of all Federal,
State, or private actions and other human activities in the action area, the anticipated impacts of
all proposed Federal projects in the action area that have already undergone section 7
consultation, and the impact of State or private actions which are contemporaneous with the
consultation in process.” Use of the term “includes” referenced above acknowledges that the
environmental baseline considers the present range-wide environment in which the species or
critical habitat exists as well as the specific environmental conditions in the action area. The
discussion of Environmental Baseline below addresses the current condition of the listed species
in the action area, the factors responsible for that condition, and the role of the action area in the
survival and recovery of the species. The findings presented under the Status of the Species and
the Environmental Baseline sections of this Opinion for each listed species addressed herein
provide essential context for interpreting the significance of any adverse or beneficial effects of
the proposed action considered herein as well as for interpreting the significance of any adverse
or beneficial cumulative effects reasonably certain to occur in the action area for this
consultation.
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Micronesian Megapode
Current Condition of the Micronesian Megapode in the Action Area

The following information supplements the Status of the Species discussion above regarding the
status of and threats to the Micronesian megapode on the portions of Guam, Rota, Tinian,
Saipan, and the FDM that are likely to be affected by the proposed action.

The Micronesian megapode was extirpated from Guam and Rota in the ninetieth and early
twentieth centuries (Service 1998, p. 3 and 15). Amidon et al. (2011) reported an anecdotal
observation of a megapode on Rota in 2010. If the Micronesian megapode persists on Rota, it is
likely confined to limestone forested portions of the island and not collocated with potential
training areas.

The few megapode detections on Tinian are likely transient individuals that do not breed there
(O'Daniel and Kreuger 1999, Navy 2013a,b). Megapodes have been sighted within forested
portions of the Maga area to the northwest of the Voice of America Relay Station, a small
section of native forest adjacent to Cross Island Road in the Bateha area, and the Mount Lasso
area south of the overlook on the ridgeline (O'Daniel and Kreuger 1999). Based on these
sightings and other suitable habitat indicators, the Navy-established monitoring transects in
1999, which were surveyed on a monthly basis through 2011 using point count stations where
trained observers listened for responses to recorded megapode vocalizations. The Navy re-
evaluated this methodology and determined that a larger survey conducted approximately once
per year would be more likely to detect megapodes (Navy 2013b). One megapode was observed
on Tinian in February of 2013 using this new methodology. Prior to this detection, one
megapode was observed in February 2004 and two others in June 2005 by biologists transiting
between point count stations (Navy 2013b).

The action area on Tinian includes the Exclusive Military Use Area, which consists of 7,600
acres of land in the northern one-third of Tinian (Navy 2009, p. 3.11-26). The Exclusive
Military Use Area is leased by DoD from the CNMI. The action area on Tinian also includes the
Military Lease Back Area, which includes the central one-third of the island and consists of
7,800 acres (Navy 2009, p. 3.11-27). Habitats on Tinian pre-World War II were extensively
altered for agriculture. Military actions (both bombing during World War II, reconstruction, and
ongoing training), fire, and invasive vegetation species encroachment continue to shape the
habitat. Currently, both military areas support lowland habitats consisting of native forest,
tangantangan thickets, secondary growth forests, and open fields (Navy 2009, pp. 3.11-26, 3.11-
28). Although Micronesian megapodes were not detected on Tinian during 2008 (Service 2009b,
p. 124), both action areas on Tinian support foraging and roosting habitat for the Micronesian
megapode (Navy 2009, pp. 3.11-26, 3.11-44). Incidental reports and regular sightings (1995 to
2005) of the Micronesian megapode on Tinian indicates that either a small but persisting
population of Micronesian megapodes exists on Tinian or that Micronesian megapodes routinely
use habitats on Tinian when flying between Aguiguan and Tinian or Tinian and Saipan (Service
1998, pp. 10, 18; Navy 2009, p. 3.11-44). Due to the presence of suitable habitat and the
occasional but routine observations of Micronesian megapodes on Tinian, the Micronesian
megapode is at least transient and reasonably certain to occur within the Military Lease Area on
Tinian.
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On Saipan, Amidon et al. (2011) estimated a population between 130 and 174 Micronesian
megapodes. Previous studies on Saipan provide lower island-wide population estimates, but
these lower estimates are likely due to a less thorough survey effort relative to the 2010 surveys
on Saipan (Amidon et al. 2011). Almost all of the detections of the megapode on Saipan
occurred in native limestone forest, including detections in small remnant patches of limestone
forest. Amidon et al. (2011) surveyed a transect adjacent to the Marpi Maneuver Area, and
verified the continued persistence of a megapode population below the Marpi cliffs (the Marpi
Maneuver Area is north of and below the Marpi cliffs). Remnant patches of limestone forest
occur within the Marpi Maneuver Area, and may support Micronesian megapodes (Navy 2014a,
p. 57). Figure 3-5 in the BA shows the distribution of megapode detections by Saipan-based
Service staff as of 2013 adjacent to the Marpi Maneuver Area.

On Saipan, the Army Reserve Center and Commonwealth Port Authority actions areas do not
support habitat for the Micronesian megapode, nor have megapodes been detected within these
areas. The Marpi Maneuver Area is located on the northern portion of the island approximately
one mile north and below the cliff line from the Saipan Upland Mitigation Bank (Navy 2009, p.
3.11-24). Craig (1993, pp. 99-100) summarized the habitat disturbance on Saipan and noted the
Marpi area, except some of the limestone escarpments, was cleared for sugarcane (Saccharum
officinarum) cultivation and developed for military operations during World War II. In areas
where vegetation was allowed to re-grow post World War II, non-native species are the
dominant vegetation. Currently, the Marpi Maneuver Area is still dominated by elephant grass
(Pennistum purpureum) meadows and tangantangan thicket (Navy 2009, p. 3.11-24 through
3.11-25) and a remnant area of limestone forest (Navy 2009, p. 14) and this area is used to
support recreation and tourism, agricultural leases, and homesteads.

Between the cliff line and the Marpi Maneuver Area is a 43-acre protected area for the
Micronesian megapode (USEPA 2009, pp. 2, 8). The protected area is known to support at least
one Micronesian megapode (Rounds 2009, pers. comm.). Other areas, including tangantangan
thickets adjacent to limestone forests and elephant grass meadows adjacent to the Marpi
Maneuver Area, are known to support Micronesian megapodes as well (Mosher 2009; Service
2002, p. 8).

The Micronesian megapode may be using scattered tangantangan strands within the Marpi
Maneuver Area for feeding, resting, and as a corridor between limestone forests. Because of the
continued sightings of the Micronesian megapode in adjacent limestone forest, the Micronesian
megapode is reasonably certain to occur within the Marpi Maneuver Area on Saipan (Shelly
Kremer, Service, pers. comm. 2015).

FDM is leased by the DoD from the CNMI and is approximately 183 acres in size (Navy 2009,
p. 3.11-29). Habitat used by the Micronesian megapode on FDM is characterized as
predominantly dense herbaceous communities, scrubby brush, stunted trees, grasslands, and bare
earth and include the following plant species: Wollastonua biflora, Mariscus javanicus, Capparis
spinosa, Ipomoea pes-caprae, Boerhavia spp., Portulaca lutea, Operculina ventricosa, and
stunted Pisonia grandis (Lusk et al. 2000, p. 24; Navy 2009, p. 3.11-30). The habitat is
maintained in a low to mid-successional stage due to wind conditions (northern portion) and
previous military readiness training (middle and southern portion) (Navy 2009, p. 3.11-61).
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Surveys on FDM in 1996 documented the presence of the Micronesian megapode (Lusk et al.
2000; Service 1998). Based on this survey, a population of 10 Micronesian megapodes was
estimated to occur on FDM (Lusk et al. 2000; Service 1998). However, due to an approaching
typhoon, biologists conducting the survey were only on the island for about 5.5 hours, so this
estimate was based on limited data. FDM was surveyed more thoroughly in December 2007 by
Navy biologists, who estimated 21 adult megapode pairs on the island (Navy 2008a,b). Vogt
(2009, pp. 3, 5) reported the observation of a chick and a juvenile Micronesian megapode
indicating that reproduction is occurring on the island. Based on the size of FDM and the
potential territory size of the Micronesian megapode, Vogt (2009, p. 4) estimated that the island
could likely support a population of 50 megapodes. The most recent megapode survey on FDM
was completed in 2013. Navy biologists detected 11 megapodes while surveying a limited
transect in the north part of the island (within impact areas 1 and 2) (Navy 2013d). Measures
implemented by the Navy under the MIRC program likely minimized impacts to the megapode
population on FDM. These measures included maintaining a No Drop Zone on the northern
portion of the island and the use of inert ordnance in an area south of the No Drop Zone
(explosive ordnance is deployed south of this area). Megapodes have persisted on FDM through
various phases of intense bombardment of the island from the 1970s to the present.

Factors Influencing the Condition of the Micronesian Megapode in the Action Area

On Saipan and Tinian, ongoing implementation of the MIRC program is causing noise from
aircraft and vehicles, physical disturbance caused by vehicles and people, and the potential for
introduction of invasive species are factors that are or may influence the current condition of the
Micronesian megapode within the Action Area (see Table 3-2 in the BA).

On FDM, ongoing implementation of the MIRC program is causing noise from aircraft,
percussive force caused by explosives, direct strikes by aircraft and munitions, physical
disturbance caused by vehicles and people, habitat loss and degradation, the potential for
introduction of invasive species, and wildland fire are factors that are or may influence the
current condition of the Micronesian megapode (see Table 4-2 in the BA). The avoidance and
minimization measures currently being implemented on FDM by the DoN are designed to
protect the area of the island occupied by the Micronesian megapode in the “No Drop Zone.” As
of 2000, Lusk et al. (2000, p. 33) reported that the vegetation and avian communities in that area
had not changed substantially since 1974. While these data were not specific to the megapode,
this may be an indication that the avoidance and minimization measures are providing some level
of protection to the species and its habitats in this area while military training occurs on FDM.
However, take of the Micronesian megapode is likely occurring on FDM due to military training
activities (Service 2010a).

Role of the Action Area in the Conservation of the Micronesian Megapode

The final recovery plan for the Micronesian megapode identifies the need to maintain a stable or
increasing population of 50 megapodes on Saipan or Tinian (Service 1998, p. 43).

Although FDM is not essential for recovery (Service 1998, pp. 42-42), the DoN’s
implementation of the avoidance and minimization measures discussed above has resulted in the
persistence of a small population of Micronesian megapodes in the “No Drop Zone.” That
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population may provide a genetic link between the northern and southern populations of the
rangewide population of the megapode, and FDM may function as a rest stop for dispersing
megapodes (Lusk et al. 2000, p. 29).

Mariana Fruit Bat

The following information supplements the Status of the Species discussion above regarding the
status of and threats to the Mariana fruit bat on the portions of Guam, Rota, Tinian, Saipan, and
the FDM that are likely to be affected by the proposed action.

Current Condition of the Mariana Fruit Bat in the Action Area

The following discussion relies heavily on the findings presented in the BA for the proposed
MITT program (Navy 2014a) and on the Service’s draft revised recovery plan for the Mariana
fruit bat (Service 2009a).

Guam

On Guam, the sightings of Mariana fruit bats were considered to be “not...uncommon” in 1920
(Crampton 1921 in Service 2009a). In 1958, the Guam population was estimated to number no
more than 3,000. This estimate had dropped to between 200 and 750 animals by 1995. Over the
past several decades, the population of fruit bats on Guam has continued to decline (Brooke
2008). Other than a few isolated periods of increase, fruit bats have been in long-term decline on
Guam (Service 2009a). The population of fruit bats on Guam is estimated to be less than 30 bats
(SWCA 2013, pp. 19-22; NAVFAC 2013, pp. 11-15). The primary threats include poaching,
predation (primarily by the BTS on fruit bat pups), and low population size reducing gene flow
(Service 2009a). Recently completed and ongoing ESA section 7 consultations between the
DoD and the Service include habitat removal actions associated with remedial cleanup activities
as part of the Andersen AFB Installation Restoration Program (Consultation # 2013-1-0392,
Service 2013), ISR Strike (Consultation # 2006-F-0266, Service 2006a), Parachute Cargo Drop
Training at Northwest Field (Consultation # 2001-F-0001, Service 2001), Beddown of Training
and Support Initiatives at Northwest Field Project (Consultation # 2006-1-281, Service 2006b)
and the missile defense system at Northwest Field (emergency consultation pending). These
projects may increase the vulnerability of the Mariana fruit bat to adverse effects caused by the
training activities included in the BA for the MITT program.

On Andersen AFB, individual bats and small groups have been observed roosting in both
primary (mature and native-dominated) and secondary growth limestone forest cover (Janeke
2006). The majority of the bats at Andersen AFB roosted at a single site on Pati Point, and an
unknown number of solitary bats use the limestone and secondary forests of Guam. Fruit bats
forage in forests and coastal areas, and they are occasionally sighted at Tarague Beach (USAF
2008a, b, c, d).

The Mariana fruit bat colony on Andersen AFB has used the same roost location at Pati Point
since 1994. Except for the punctuated increase in the early 1980s, the overall population trend of
this species at this site has been declining. In 2006, Janeke (2006) estimated fewer than 100 fruit
bats at Pati Point. A survey conducted on Andersen AFB from June 2007 until April 2008
indicated counts from 31 to 54 individuals with an average count of 40 bats (SWCA
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Environmental Consultants 2008). Surveys in 2011 by SWCA observed 2 to 3 bats below Pati
Point, but the colony is no longer present and surveys have not found that the colony has
relocated (SWCA Environmental Consultants 2012). Northwest Field likely continues to support
Mariana fruit bat foraging, and possibly solitary roosts in the intact limestone forests above the
plateau at Ritidian Point and along the northeast fringe of Northwest Field.

The Mariana fruit bat is rarely observed at Naval Base Guam. The last recorded fruit bat
occurrence on the Orote Peninsula was of a colony of 332 in 1967. A single bat was sighted on
Naval Base Guam lands in 2008 during 90 hours of fruit bat surveys at 14 survey locations there
and on nearby lands. A small number of solitary bats may persist on Naval Base Guam,
however, it is possible that solitary individuals move to and from areas throughout the year.

Mariana fruit bats were seen sporadically on the Naval Base Guam Munitions Site between 1985
and 1999 (Morton and Wiles 2002). In 2010, three sightings of the same individual Mariana
fruit bat were reported within the Naval Base Guam Munitions Site. Seven observations of one
Mariana fruit bat in flight, each on a different day, were recorded at the Naval Base Guam
Munitions Site between 10 May and 22 June, 2012 (Navy 2014a, p. 38). On August 27, 2014,
two observations of a Mariana fruit bat in flight occurred at the Fena Reservoir within the
Munitions Site (Leilani Takano, Service, pers. comm. 2014). It could not be determined if these
observations at the Munitions Site represented one or multiple individual fruit bats.

Mariana fruit bats may forage or roost in the Finegayan area of Naval Base Guam,
Telecommunication Site (Navy 2013a). Naval Base Guam Barrigada does not likely support
fruit bat roosting sites, however, foraging activity possibly occurs there.

Mariana fruit bat surveys were conducted at Andersen South between 18-20 March 2013 (Vogt
and Farley 2013). No bats were detected during these surveys. There are no recent records of
Mariana fruit bat use of the Andersen South area.

Rota

The fruit bat population on Rota is estimated at approximately 2,600 (CNMI 2011; p. 6) and has
increased since 2008 (CNMI 2008, p. 11; CNMI 2011, p. 6) due to a recent decrease in illegal
hunting at roost sites of fruit bat maternity colonies. The decrease in illegal hunting can be
attributed to an increase in enforcement of wildlife regulations that began in 2009 (CNMI 2010,
pp- 7-9). Mariana fruit bats from Rota 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 sporadic existence of the colony on Guam (Wiles and
Glass 1990; Wiles et al. 1995).

Illegal hunting is the primary threat to Mariana fruit bats on Rota. Although law enforcement
efforts have increased since 2009 (CNMI 2008, 2009a-b, 2010), illegal hunting continues and
will likely resume to historical levels unless consistent, effective law enforcement in tandem with
education and outreach programs continue. Recovery of the fruit bat on Rota and other human-
inhabited islands will not likely be possible without strong education programs combined with
effective control of illegal hunting. It is unlikely that the naturally low reproductive rate of this
species can sustain the level of hunting pressure currently observed on Rota.
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Severe storms (and associated hunting) at short intervals combined with low and fluctuating
numbers could erode what resilience exists in this population. Fruit bat 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, fruit bat numbers on Rota had risen to
about 1,300-2,000 bats (Esselstyn et al. 2006). However, in the months following the storm,
repeated surveys indicated that numbers had again declined sharply to perhaps 500 bats
(Esselstyn et al. 2006). The number of fruit bats detected by surveys remained relatively low
through April 2004, when about 700 bats were counted (Esselstyn et al. 2006

Saipan

Schnee (1911; cited in Service 2009a) reported that Mariana fruit bats 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. Fruit bats on Saipan were observed to decline rapidly after the Navy turned
over control of this area to the CNMI government, and access to the entire island became
unrestricted (Wiles et al. 1989). Observations made between the late 1970s and 2007 suggest
that Saipan harbored a small number of bats during that period; typically 50 bats or fewer
(Wheeler 1980; Lemke 1984, cited in Service 2009a; Glass and Taisacan 1988; Wiles et al.
1989; Worthington and Taisacan 1996; Johnson 2001; Ann Marshall, Service, pers. comm.
2007).

Tinian

Fritz (1901; cited in Service 2009a) 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 Navy biologists (Scott Vogt, Navy, pers.
comm. 2007). A few Mariana fruit bats were observed on Tinian during surveys conducted by
the Navy, and island residents reported occasionally seeing Mariana fruit bats (Navy 2008a).
Mariana fruit bats also reside on Aguiguan and travel to Tinian to forage (Cruz et al. 1999, 2000,
2002). In June 2005, approximately five Mariana fruit bats were seen in the cliff-line forest
during a routine forest bird survey of the Maga bird transect (Navy 2008a).

FDM

FDM may serve as a stopover location for Mariana fruit bats while transiting between islands or
may support a small resident population. Incidental observations of Mariana fruit bats on FDM
during recent bird surveys, along with fisherman reports from the early 1970s, suggest a small
number of Mariana fruit bats use FDM. Use of the island by Mariana fruit bats may have been
greater prior to the use of the island as a bombing range. A historical photograph included in the
BA (p. 77) shows a more intact, forested areas on the mesic flats in the northern portion of the
island than is the case today based on the photograph of the same area taken in 2013 (see BA, p.
77). This forested area likely provided foraging and roosting habitats for the Mariana fruit bat.









