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PART 1: BACKGROUND

INTRODUCTION AND LITERATURE REVIEW

It has become increasingly apparent in recent years that for conservation to be effective it must not
depend solely on science and regulation as instruments of information and change. Political,
economic, and social factors are critical forces in natural resource degradation and scarcity, and
ignorance of these factors compromises the effectiveness of many otherwise sound conservation
efforts. Science and regulation alone may positively impact habitat recovery or species survival, but
an expanded vision of the problem at hand can greatly improve long-term prospects. An integrated
approach to natural resource conservation, therefore, requires an understanding of the multiple driving
forces behind resource loss. Increasingly, conservationists are looking beyond science to understand
human perceptions, political influences, economic forces, and other societal factors.

Fruit bat (Preropus spp.) conservation in the Pacific region offers an illustrative example of
this concept. The Mariana fruit bat (Pteropus mariannus mariannus), a subspecies endemic to the
Marianas archipelago, has been favored traditionally as a "delicacy” among the Chamorros, the
indigenous people of the Mariana Islands. Heavy market pressures in Guam over the past several
decades have contributed to an ever-widening circle of declining fruit bat populations across the
region, with Guam’s own populations having been in trouble since World War II. ‘These declining
populations have stimulated scientific research and extensive lobbying efforts, which have resulted in
more effective protective legislation regionally and globally (Wiles et al. 1989, Bréutigam and
Elmgvist 1990, Wiles 1990a), as well as in increased interaction between interested parties. A good
example of this was the Pacific Island Flying Fox Conference, held in Hawaii in February, 1990, and
hosted by Bat Conservation International. At this conference, wildlife managers from the Pacific
islands, scientists, and conservationists came together to address issues relevant to conservation of the
region’s fruit bats. A broad range of topics were presented, from bioclogy to population status to
protective policies to education (Wilson and Graham 1992). In addition, recent trade figures suggest
that new international trade regulations and their intensified enforcement on Guam appear to have

slowed the trade significantly (Wiles 1991b). pers. comm,

However, the market demand itself has not been addressed, and the threat remains that
poaching and smuggling of bats from nearby islands will increase to supply the market. To influence
demand effectively on a long-term basis, conservationists must understand it better. This will require
greater attention to the concerns and interests of the people with whom the market originates. There
has been little Chamorro involvement to date in fruit bat conservation. Conservation initiatives
ideally should be locally inspired, guided, and managed, with the active participation at all levels by
Guam’s indigenous inhabitants (approximately half of the island’s populace). This project represents
an attempt to identify local concerns among the Chamorros of Guam-their attitudes toward fruit bats,
other species of wildlife, and the environment in general-so that these concerns may be integrated into
conservation initiatives. It is hoped that this approach will stimulate increased Chamorro participation

in Guam’s conservation programs,

This report is designed to be easily used by readers with various levels of familiarity with
Guam and fruit bat conservation, It is divided into five major sections, Part I provides background
information on Guam’s physical setting and its human and nonhuman inhabitants. A brief review of
Pteropus ecology, biology, and conservation status is provided. In Part II, the methodology for
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various stages of the project are described and results presented, Only data from certain questions,
selected as the most useful to the overall aims of this project, are presented and discussed in this and
the subsequent section, However, additional data are presented in absclute and relative form in the
appendices for further information to the reader. Part III provides a summary of results, a discussion
of their importance and meaning, and suggested measures that might help to create greater
conservation awareness among Chamorros and other inhabitants of Guam. The final two segments of
this report provide references and appendices.

Guam

Flor, Fi

The Marianas archipelago consists of two political units: the Commonwealth of the Northern Mariana
Islands (CNMI), and the unincorporated U.S, territory of Guam. At approximately 554 km? (214
mi®), Guam is the largest and southernmost of the archipelago’s islands, which extend from
approximately 13°N to 21°N latitude and 144°E to 147°E longitude in the western Pacific. Guam’s
northern half consists almost exclusively of coralline limestone plateau, about 90 to 180 ms above sea
level, Southern Guam is hilly (some 400 ms at the highest point) and based largely in volcanic
material (Stone 1970). Permanent streams exist only in southern Guam, In the north, water
percolates through the porous limestone to an underground freshwater lens (Stone 1970), the island’s
primary source of fresh water.

Guam’s climate is relatively uniform throughout the year, Rainfall averages about 2,200 mm
(86.6 in) annually (Stone 1970). Prevailing winds from the east bring relatively severe typhoons
every 15 to 20 years, while "extraordinarily” severe storms with winds of up to 200kn (230 mph)
may occur perhaps once in a century (Stone 1970),

Much of southern Guam is covered with swordgrass (Miscanthus, Dimeria, and Phragmites).
This savanna ecosystem appears to have been created and maintained by fires and by the overgrazing
of introduced ungulates (Stone 1970). The northern part of the island supports denser and more
diverse vegetation, referred to as "typhoon forest” and typified by representatives of the genera
Artocarpus, Ficus, and Pandanus, among others (Stone 1970),

Other habitats include; ravine forest, with species of Ficus, Hibiscus, and Pandanus
(southern Guam); marshes, with Cyperus, Phragmites, and Scirpus (southern and central Guam);
mangroves; strand vegetation; argillaceous limestone vegetation; and coconut (Cocos) groves (Stone
1970, Jenkins 1983), Additional genera typically found in the northern plateau include Bikkia,
Casuarina, Cynometra, Neisosperma, and Scaevola, and northern cliff lines are dominated by Pisonia
and Pandanus (Jenkins 1983). Leucaena, planted by the U.S. military after World War II for
reforestation, pervades the island (Jenkins 1983).

. Guam’s vascular flora, including introduced species, total approximately 930 species (Stone
1970). Only about 37% are native, and nearly 70% of the native species are Marianas endemics
(Stone 1970). Three species are listed as endangered on the Guam Endangered Species List: Cyathea
lunulata, Heritiera longipetiolata, and Serianthes nelsoni. §. nelsoni is aliso listed on the U.S,



Endangered Species List; just two trees (one discovered in 1991) remain on the island (Wiles 1990b,
Wiles 1991a),

The only indigenous mammals known to have existed on Guam have been bats: two
megachiropterans, the Mariana fruit bat (Preropus mariannus) and the little Mariana fruit bat
(Pteropus tokudae) (both of which are discussed later in this report), and a microchiropteran species,
the sheath-tailed bat (Emballonura semicaudata). E. semicaudata was recorded in the Marianas in
1895 and 1905; the last specimen collected was taken from the CNMI in 1932 (Lemke 1986a).
Stephenson (1971) describes a discovery after descending more than 18 m into a cave in the village of
Talofofo in 1936, The floor of the cave was "covered with several feet of bat dung, accumulated
since prehistoric times.” He observes (p. 11): "Standing in silence, we could hear the high-pitched
squeaks of hundreds of bats, like as many canaries singing at once, only very faint." These may have
been E. semicaudata. This species was added to Guam’s Endangered Species List in 1982. In 1984,
when fewer than 10 sheath-tailed bats were found on Aguijan, it was the first record of this species on
Guam since 1972 (Wiles 1992). pers. comm., and only the second verifiable record of sheath-tailed
bats in the Marianas in more than 50 years (Lemke 1987).

Historically, the resident avifauna of Guam consisted of 18 indigenous species (Savidge
1987). Most of the forest species were common to abundant throughout the island. In recent
decades, however, Guam’s avian populations have plummeted, primarily due to the predatory brown
tree snake (Boiga irregularis) (Savidge 1984), an introduced species that probably came to Guam
from New Guinea, Fifteen indigenous bird species are now listed as "endangered” on Guam’s
Endangered Species List, and 10 on the U.S. Endangered Species List (Table 1).

Table 1, Endangered and threatened birds of Guam,

® Mariana mallard (dnas platyrhynchos oustaleti) (possibly extinet on Guam)
® Micronesian megapode (Megapodius laperouse) (extinct on Guam)

® Guam rail (Rallus owstoni)

® Mariana gallinule (Gallinula chioropus guami)

O Mariana fruit dove (Ptinilopus roseicapilla) (possibly extinct on Guam)

O White-throated ground dove (Gallicolumba x. xanthonura)

® Vanikoro swiftlet (Aerodramus vanikorensis bartschi)

e Micronesian kingfisher (Halcyon cinnamomina cinnamomina)

® Mariana crow (Corvus kubaryi)

® Nightingale reed-warbler (Acrocephalus luscinia) (extinct on Guam)

© Rufous fantail (Rhipidura rufifrons uraniae) (may be extinct)

® Guam flycatcher (Myiagra freycineti) (may be extinct)

O Micronesian starling (dplonis opaca guami)

© Cardinal honeyeater (Myzomela cardinalis sqffordl) (may be extinct on Guam)
® Bridled white-eye (Zosterops c. conspicillatus) (may be extinct)

© = Guam Endangered Species List
® = Guam and U.S. Endangered Species Lists

Source; Guam Department of Aquatic and Wildlife Resources, n.d,



Most of the remnant populations of endangered birds on Guam are restricted to the
northernmost sections of the island (Jenkins 1983, Savidge 1984, Savidge 1987). Other native
resident avifauna include the yellow bittern (Ixobrychus sinensis), Pacific reef heron (Egretta sacra),
brown booby (Sula leucogaster), white-tailed tropicbird (Phaethon lepturus), white terns (Gygis alba),
and the brown noddy {(Anous stolidus) (Jenkins 1983), Introduced species include the Philippine turtle
dove (Stroptopelia bitorguata) and the Chinese painted quail (Coturnix chinensis), both from the
Philippines; the black francolin (Francolinus francolinus), introduced as a game species from
southeast Asia in the 1960s; the black drongo (Dicrurus macrocercus), introduced to Rota (from
Taiwan) by the Japanese in 1935; the chestnut mannikin (Lonchura malacca jagori), initially brought
to the island as a cagebird; and the rock dove (Columba livia) (Jenkins 1983, Savidge 1987).

In addition to birds and the snake, other fauna introduced to Guam include the monitor lizard
(Varanus indicus), three species of rat (Rartus exulans, R. norvegicus, and R. rattus), sambar deer
(Cervus unicolor), pig (Sus scrofa), and Asiatic water buffalo (Bubalus bubalis) (Savidge 1984).

Human inhabirants

Guam’s first human inhabitants are thought to have arrived from southeast Asia approximately 3,000 -
years B.C. These early Chamorros appear to have subsisted mostly through fishing and agriculture,
which they supplemented by hunting and gathering (Carano and Sanchez 1964, Bunge and Cooke
1984).

When Ferdinand Magellan arrived on Guam in 1521, Chamorros in the Marianas may have
numbered 50,000 to 100,000 (Bunge and Cooke 1984)., Guam was claimed by Spain in 1565 and
colonized by the Jesuits in 1668 (USDOI 1986). Disease and war against the Spanish took its toll on
Guam’s indigenous population; only 2,000 to 5,000 Chamorros survived on the island by the
beginning of the 17th century (Thompson 1941, Bunge and Cooke 1984, USDOI 1986).

The Spanish had two main purposes on Guam: to guard the galleon route to the Philippines
and to Catholicize the islanders (Underwood n.d.). During this period, agriculture in the form of
“ranching” was introduced by the Spanish. Islanders from Saipan and Tinian were translocated to
Rota and Guam. Those on Guam were concentrated in a few villages, and a pattern of traveling back
and forth between ranch and village began that has continued to recent times. Other influences on the
traditional Chamorro culture during Spanish control came from the Philippines and Mexico, affecting
the islanders’ diet, clothing, and recreational activities (Underwood n.d.).

As Spain’s global power declined, Guam became increasingly isolated. At the conclusion of
the Spanish-American War, in December 1898, Guam passed to U.S. control. The island remained
under U.S. naval administration until World War II, when Japan seized and occupied Guam for
several years, Guam was recaptured from the Japanese by U.S. forces in 1944,

Guam became self-governing under the Organic Act of 1950. The official languages are
English and, as of 1974, Chamorro. (After the war and prior to 1974, U.S. policy officially forbade
the speaking of the Chamorro language.) Guam’s human population grew at a rate of 2.2% in the
1970s, and its urban populations increased from 26% to 40% (Bunge and Cooke 1984). Although in
1982 and 1987 piebiscites the people of Guam chose commonweaith status with the United States, this



change in status has not taken place. The Government of Guam (1988a) identified Guam’s 1980
population of 106,000 as approximately 45% Chamorro, 25% white, and 21% Philippinoe. Guam’s
population had reached about 133,000 by 1990 (U.S. Bureau of the Census 1990).

Tourism has become Guam’s leading industry in recent years (Government of Guam 1988b).
By 1988, the 10-year average annual increase for tourism was 8,8%; that year, the island received
over 585,000 visitors (a 20% increase over the previous year)., More than 800,000 tourists were
expected in 1990, and 1,000,000 in 1991, Marine recreation and golf were two of the major areas of
growth in 1988 (behind shopping complexes), That year, at least five hotels were built or expanded
upon; seven new golf courses were projected, to add to the three existing facilities, Approximately
85% of the tourists in 1987 and 1988 arrived from Japan, where Guam is considered the 10th most
desirable vacation spot (Government of Guam 1988b). In fact, it may be cheaper for a Tokyo
businessman to buy a condominium unit in Guam and fly there for golf weekends than to join a
country club in Japan (Monmaney 1990). The most recent trend on Guam, however, appears to be a
slowing of the rate of development, possibly due to recently troubled economy in Japan (Wiles 1992).

pers. comm, Whether or not this trend is temporary remains to be seen,

Throughout the past several centuries, the Chamorro culture has clearly experienced many
changes. However, as Dr. Robert Underwood of the University of Guam notes (n.d.) "Culture is
learned and it is adaptive.”" Underwood emphasizes that, despite the introduction of various cultural
patterns, the belief system of the Chamorro people has remained relatively intact,

Pieropus
Taxonom D

Old World fruit bats are placed in the global order Chiroptera, in their own suborder
(Megachiroptera) and family (Pteropodidae). There is some contention that the fruit-eating bats of the
paleotropics are more closely related to primates than to other bat families (Pettigrew 1986). The
family Pteropodidae, which accounts for nearly 18% (174 species) of all bats, occurs in the
paleotropics and subtropics: in Africa, southern Asia to Australia, and the western Pacific (Corbet and

Hill 1980).

Approximately 80% of the pteropodids, including the genus Preropus, belong to the subfamily
Pteropodinae. The 57 species of Preropus are found in Madagascar, Southeast Asia, northern
Austratia, and among the islands of the Indian and Pacific oceans (Corbet and Hill 1980). Forty-
seven of these species occur in the Pacific, east of the Indian Ocean (USFWS 1989).

As a region, Southeast Asia supports the highest densities and diversities of fruit-eating bats,
most likely due to higher between-site, or between-island, diversities (Fleming et. al. 1987). The
distributions of nearly all Preropus species (96.5%) include or are restricted to islands. Given this
distribution, it is no surprise that the genus supports very high levels of endemism: 61% are confined
to single islands or small island groups, and only seven species occur on continental land masses.
Distribution for many species is limited; 67% are restricted to land areas of under 50,000 km?, 39%
to land areas under 10,000 km?, and 23% to land areas under 1,000 km? (USFWS 1989, Briutigam

and Elmgvist 1990).
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The little Mariana fruit bat (P. tokudae), a species endemic to Guam, was apparently never abundant
there and has not been seen since the 1960s (Perez 1972, Wheeler and Aguon 1978, Wiles 1987a).
While it is listed as "endangered" on the U.S. and Guam Endangered Species Lists, it is thought to be
extinct. In addition to the Marianas archipelago, the range of the Mariana fruit bat (P. mariannus)
includes the Republic of Palau, some of the Caroline Islands, and the Ryukyu Islands (Corbet and Hill
1980). Two subspecies of P, mariannus have been described for the Marianas: P. m. mariannus
(endemic to the archipelago) and P. m. paganensis from the island of Pagan, The latter designation
has been questioned by Wiles et al. (1989), who suggests that insufficient breeding isolation has
existed between the bats of Pagan and those of neighboring Mariana islands. In the mid-1980s, the
total population of P. mariannus in the Marianas was estimated to be 8,700 to 9,000, mostly
concentrated on the nine northernmost islands (Wiles et al, 1989).

Declines of fruit bats in the Marianas have been recorded since the 1960s. According to
unpublished data, the first census on Guam indicated a population of no more than 3,000 in 1958
(Wheeler and Aguon 1978, Wiles 1987a). Although colonies of 100 to 500 individuals were
commonly observed in most of the relatively undisturbed forests of Guam during the 1960s,
diminishing populations were noted on an annual basis throughout the decade and into the 1970s
(Perez 1972, Wheeler and Aguon 1978, Wiles 1987a). By that time, as few as 50 to 100 individuals
may have remained on the island (Wheeler and Aguon 1978, Ralph and Sakai 1979). In the early
1980s, numbers appear to have increased, probably as a result of immigration from the neighboring
island of Rota (Wiles et al, 1989, Wiles and Glass 1990). Yet, by the middle of the decade, the
population dropped again; current estimates place P. mariannus at approximately 400 to 500
individuals on Guam (Wiles et al, 1992).

By two to three decades ago, Guam’s fruit bats had become confined to the island’s more
inaccessible and unpopulated segments in the interior, as well as the steep northern cliff lines (Perez
1972). The current remnant population is largely restricted to the latter (Wiles et al. 1989), and
much of this land is under the control of the U.S. military. P. mariannus is protected by local
legislation throughout the Northern Marianas (Wiles 1990c). Guam’s population of P. m. mariannus
was listed as "endangered” under the U.S. Endangered Species Act in 1984, and the populations of
Rota, Aguijan, Tinian, and Saipan may be listed sometime in the future (Wiles 1990c).

Rota was thought to support several hundred bats by the late 1970s (Wheeler 1980). In the
early-to mid-1980s, however, three of the island’s four major colonies declined (Lemke 1986b). In
1983 the population was estimated at only 1,500 to 2,000 individuals; it is now estimated at
approximately 1,000 to 1,500 individuals (Wiles 1992). pers. comm.

Surveys in the late 1970s and early 1980s provided estimates of fewer than 50 individuals on
the islands of Saipan, Tinian, Aguijan, and Farallon de Medinitla (Wheeler 1980, Wiles et al, 1989),
Currently, the bats of Guam and Rota (about 14% to 17% of the archipelago’s total population)
appear to be genetically isolated from bats in the northern Marianas (Wiles et al. 1989). The rugged
islands north of Farallon de Medinilla are largely uninhabited and, due to remoteness and
inaccessibility, receive only occasional human contact (Wiles et al. 1989). With the exceptions of
Maug, Sarigan, and Farallon de Pajaros, which support little or no fruit bat habitat, these northern
islands (Asuncion, Agrihan, Pagan, Alamagan, Guguan, and Anatahan) appear to support fairly stable
populations of bats. The largest of these, Anatahan, Pagan, and Agrihan, host a total of
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approximately 6,500 fruit bats, amounting to 72% to 75% of the entire archipelago population (Wiles
et al. 1989).

Population densities in the Marianas appear to be correlated with hunting pressure (Wiles et
al, 1989), which in turn appears to be a function of ruggedness of terrain and proximity to or
presence of human populations (Lemke, unpub. data, cited in Wiles et al, 1989).

Biology

Pteropodids, generally larger than their neotropical relatives, may reach as much as 1,500 g (3.3 Ibs)
with wingspans of 170 cm (5.7 ft) (Nowak and Paradiso 1983), Perez (1972) measured a number of
P. mariannus killed by hunters in Guam and found that the average weights for adult males and
females were 513 g (1.1 1bs) and 423 g (0.9 lbs), respectively. (One Guam bat shot by a hunter in
1966 purportedly weighed about 2 pounds and had a wingspan of 45.5 in) [Anon, 1966). P. tokudae
appears to have been smaller than P. mariannus, the only measured specimen weighing in at 152 g
(5.4 0z) [Perez 1972].

Pteropus’s longevity in the wild is not known. One captive fruit bat lived for 17 years, but
the record for a Pteropus is a P. giganteus individual that lived at least 31 years in captivity (Nowak
and Paradiso 1983). While some pteropodids appear to have well-defined mating seasons (Marshall
1947, Thomas and Marshall 1984), the bats of Guam do not show such a distinction (Perez 1972,
Wiles 1987b). Preropus m. mariannus females appear to reach sexual maturity at approximately 18
months to 2 years of age (Wheeler and Aguon 1978, Wiles 1991b). pers. comm., giving birth to one
~ young per year (Wheeler and Aguon 1978).

Primarily canopy and forest-edge feeders (Fleming et al. 1987), megachiropterans are known
to feed on the flowers, leaves, and fruits, in particular, of at least 188 plant genera in 64 families
(Marshall 1983, 1985). Fruits in the pteropodid diet are usually low in fats and protein and high in
water and carbohydrates (Fleming et al, 1987). Pteropus has been found to utilize the flowers of 26
different plant genera in 14 families, the leaves of 3 genera in 3 families, and the fruits of 64 genera
in 32 families, for a total of 89 plant genera used in 44 families. The most important families are the
Palmae (16 genera used by Pteropus), Anacardiaceae (10 genera), and Sapotacaceae (8 genera)
(Marshall 1985). Fruits are generally consumed when ripe to overripe, although there are some
exceptions (e.g., Cocos) (Marshall 1985).

Pteropodids generally ingest only the juice and pulp of the fruit. Most seeds, as well as the
fibrous parts, are voided or dropped, although in some instances (e.g., Ficus, Piper, or Solanum)
small seeds may pass through the digestive tract (Jones 1972, Cox 1983, Marshall 1983, 1985, Ash
1987). Megachiropterans may fly considerable distances to forage, taking advantage of the fruiting
and flowering periods of different plants (Bruner and Pratt 1979, Marshall 1983). In certain
instances, these movements have a seasonal nature (Marshall 1983, Nelson 1965).

The preferred foods for P. mariannus in the Marianas include the blossoms of the kapok tree
(Ceiba pentandra), screw pine fruits (Pandanus spp.), breadfruits (drfocarpus spp.), papayas (Carica
papaya), the sap of young coconut blossoms (Cocos nucifera), custard apples (Annona reticulata), and
gulos (Cynomerra ramiflora) (Perez 1972, Wheeler and Aguon 1978, Bruner and Pratt 1979), Other



favorites include Cycas cifcinalis, Mammea odorata, and Terminalia catappa (Wiles 1987b); foraging
on Aglaia mariannensis, Ficus prolixa, and Hibiscus tiliaceus has also been noted (Wheeler and

Aguon 1978).

Social behavior within Pteropodidae varies considerably, Some species roost singly or in
pairs, while others are more gregarious and may form large, noisy colonies, even in the hundreds of
thousands (Jones 1972, Wodzicki and Felten 1975, Bruner and Pratt 1979, Cox 1983, 1984b, Heaney
and Heideman 1987, Jolly et al. 1984). Preropus mariannus is gregdrious; historically, roosts of as
many as 1,000 bats were noted on Guam (Wheeler and Aguon 1978). During Guam’s bat population
crash in the mid-1970s, however, the largest group noted by Wheeler and Aguon (1978) was 15
individuals. Currently, most of the bats on Guam live in a single colony (Wiles et al. 1989, Wiles
(1990d). pers. comm. ‘

Those genera, including Preropus, that roost communally appear to have a high degree of
roost-site fidelity (Marshall 1983), Most fruit bats on Guam disperse from their roost soon after
sunset, but they have been found to be very active in the early morning as well (Wheeler and Aguon
1978, Wiles et al. 1989), Interisland movements of the Marianas fruit bats, including between the
islands of Rota and Guam, have long been observed but are not well documented (Perez 1972, Wiles
et al. 1989, Wiles and Glass 1990). Wiles et al. (1989) note that although such dispersals may be
triggered naturally by overpopulation, seasonal variations in food supplies, or dispersal of young in at
least one instance a large flight from Rota to Guam was caused by hunting at a colony site on Rota.

Threats

Hunting of pteropodids for food and sometimes medicinal purposes is known to have occurred in the
Cook Islands (Wodzicki and Felten 1980), the Federated States of Micronesia (Rainey 1990). pers.
comm,, Indonesia, and Malaysia (mostly by ethnic Chinese) (Fujita and Tuttle 1988), Madagascar
(Jolly et al. 1984), Mauritius and Reunion (Cheke and Dahl 1981), the Philippines (Cox 1984a,
Conklin 1990 pers. comm,), and Samoa {Cox 1983), among others. Traditional methods for catching
or killing pteropodids vary depending on the culture. Methods include hanging nets around fruiting
or flowering trees or on a colony's foraging route, as in Indonesia, Malaysia, and the Philippines
(Fujita and Tuttle 1988, Conklin 1990). pers. comm.; stringing ropes with fish hooks around food
trees to entangle the foraging bats, as in Indonesia and Malaysia (Fujita and Tuttle 1988); or snagging
them with burr-covered wands (Harpagophyton, Uncarina) or thorny vines (Alyxia) as in Madagascar
(Jolly et el. 1984) and Samoa (Cox 1983).

During the course of this project, the preferred hunting method on Guam, prior to the
widespread use of firearms, was described by numerous individuals as follows: A hunter would
construct a small platform high in a tree through which bats were known to pass on nightly foraging
patterns. On a moonlit night, the hunter would perch in the tree with a long-handied hoop net,
swinging it at bats as they passed by, The hunter might have a helper on the ground below who
could remove the bats from the net as they were caught. Additionally, young boys would shoot bats
out of trees with slingshots, sometimes selectively shooting for the tastier males.

On Guam, Thompson (1941) noted before World War II that fruit bats were a "rare
delicacy,” and were expensive on the market--t00 expensive, apparently, to serve at large gatherings,



She stated that the bats were shot or caught with nets at night but that the demand always exceeded
the supply.

Overhunting appears to have been the major cause for the decline in Marianas fruit bat
populations (Perez 1972, Wheeler and Aguon 1978, Wheeler 1980, Lemke 1986, Wiles et al, 1989).
After World War 11, the proliferation of available firearms replaced the more traditional hunting
methods, and harvests grew. As local fruit bat populations declined, the market was supplied by bats
from other Marianas islands and, ultimately, other island groups. Guam imported nearly 200,500
bats from 1975 through 1988, including more than 99,000 since 1975 from the island of Palau alone
(Wiles and Payne 1986, USFWS 1989). Documented sources of fruit bat imports include the
Commonwealth of the Northern Marianas, the Federated States of Micronesia, Indonesia, Papua New
Guinea, the Philippines, the Republic of Palau, and Samoa (American and Western) (Wiles and Payne
1986, USFWS 1989). With a permanent U.S, Fish and Wildlife Service wiidlife inspector now
stationed on Guam, imports of Pteropus have dwindled; approximately 7,000 were imported in 1991,

virtually all from Palau (Wiles 1992). pers. comm.

Poaching remains a threat to the Mariana fruit bat. Although Guam’s remaining colony lives
on isolated and protected federal military lands, any poaching incident may pose a serious threat to
the small colony, An estimated 25 to 30 bats were taken by poachers in late July 1991, representing
approximately 10% of Guam’s population (Evans 1991, Thompson 1991, Wiles 1991). pers. comm.
While this was the first such incident in several years, and it received a significant amount of
concerned attention from the press, it indicates the determination of some individuals to obtain fruit

bats,

Tourists on Guam do not contribute significantly to the demand, although fruit bat has been
served in restaurants in the past (Mallo 1976). Prices reported in Guam for imported bats in the
1970s ranged from $5 to $25 (Perez 1972, Wheeler and Aguon 1978, Bruner and Pratt 1979).
Palauan bats were being imported to Guam as early as 1971, selling in Tamuning for $5.65 per 5 lbs
(Anon. 1971). In the course of this project, no bats were observed being offered for commercial

saie.

In addition to hunting, other threats to fruit bat populations in the Marianas and elsewhere
include land clearing and development, typhoons, disease, and introduced predators. Perez (1972)
noted that “changes in the island’s landscape” were responsible for the gradual decline in Guam's bat
population, and Wheeler and Aguon (1978} also placed some of the blame for Guam’s declines on
land clearing and other human activities such as coconut crab trapping and fruit collection.

Typhoons, in addition to any direct harm they may cause to fruit bats, often strip the vegetation clean
of leaves and fruits. As a result, bats suffer from starvation or are forced to forage on the ground
where they become 