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Executive Summary
The island of Guam, a territory of the United States, is one of the most highly developed islands in Micronesia.  As a result of habitat loss, overexploitation, and impacts of invasive alien species, Guam has lost many of its endemic and native bird species.  Only three native forest birds remain, two of which are listed as endangered by the IUCN.  Both of these are threatened by the Brown Tree Snake.
Important Bird Areas (IBAs) were identified in Guam through a desk-based literature review.  IBAs were selected using IBA , including the presence of endangered and regionally-restricted species.
Two IBAs are proposed for Guam:

1. Guam National Wildlife Refuge IBA

2. Mahlac Caves IBA
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Both of the IBAs are on land owned by the US Government, including the US Fish and Wildlife Service and the US Military.  Both areas have some form of protection and are managed, at least in parts, for the control of Brown Tree Snake.
Further management  of the Brown Tree Snake is of utmost importance to the species located in the two IBAs.

Chapter 1. Introduction and Background to Guam
Guam’s Terrestrial Environment

Geography

The island of Guam is the southernmost island in the Mariana Archipelago, located in the tropical mid-Pacific (Figure 1).  The island, a US territory, is north of the equator at 13028’ North latitude and west of the International Date Line, at 144045’ East longitude. Guam is the largest island in Micronesia, with an area of 560 km2 (GDAWR, 2005).  The island is 49 km long and between 7 and 15 km wide, and is fully surrounded by a fringing reef (Engbring and Ramsey, 1984).  The territory of Guam also includes the small (0.4 km2) Cocos Island.  The highest point on the island is Mt. Lamlam, at 406 m (GDAWR, 2005).
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Figure 1. Map of Guam (www.utexas.edu)

Political Boundaries

Guam is an organized unincorporated territory of the United States (DOI, 2007). Under the Guam Organic Act of 1950, Guam has a republican form of government with locally-elected executive and legislative branches and an appointed judicial branch (DOI, 2007). Guam has one elected non-voting representative who represents the Commonwealth before the US Congress and US national government. In general, US federal laws apply in Guam, and citizens are granted US passports.

Geology

Guam was formed by an uplift of undersea volcanoes and is surrounded by fringing coral reefs. The island is composed of two distinct geologic areas of about equal size. The northern part of the island is a high coralline limestone plateau overlying volcanic rock and the southern region is mountainous with elevations from 700 to 1,300 feet above sea level (GDAWR, 2005; DOI, 2007).

Climate

Guam has a tropical, hot, wet climate. Daily temperatures range from 24-300C and annual rainfall averages 218 cm (GDAWR, 2005).  A dry season runs from January to April, and a wet season runs from June to November.  During the wet season, humidity is high and weak winds occur.  During the dry season, humidity is lower and the island experiences a shift in northerly trade winds (GDAWR, 2005). Humidity ranges from 65-90%.  Guam is regularly affected by typhoons, with more frequency in the wet season.
Freshwater Resources

The northern part of the island has no clearly defined drainage ways and little or no runoff (GDAWR, 2005).  The porous limestone lies over a freshwater lens, which is a major source of freshwater for the Guam population (DOI, 2007).  The mountainous southern part of the island is characterized by hundreds of rivers and streams.  The largest river is the Talofofo, which drains an area of approximately 72.84 km2.  There are several man-made reservoirs, but no naturally occurring lakes GDAWR, 2005). Fena Reservoir and Agana Swamp are the largest bodies of natural standing water (Engbring and Ramsey, 1984).
Soils

Most of the soils of Guam were either developed in limestone, in volcanic rock, or in bottomland or coastal deposits (Motovalli and Monroe, 2005). Guam has 17 soil series. The northern part of the island is dominated by the Guam series, a well-drained, moderately rapidly permeable soil that is poorly suited for farming without the addition of fertilizers and irrigation. The southern areas feature soils that are deeper, more poorly drained, and more suited for agriculture (Motovalli and Monroe, 2005).
Land Cover
Land cover varies by island (Figure 2). The USDA Forest Service (2006) uses the following categories for land cover types:

1. Limestone forest
2. Ravine forest

3. Scrub forest

4. Acacia plantation

5. Casuarina thicket

6. Palama Brava grove

7. Leucaena stand

8. Coconut plantation

9. Wetland

10. Savanna complex

11. Strand vegetation

12. Agricultural field

13. Urban Cultivated/Other

14. Urban Builtup

15. Barren

Guam’s vegetation has been the most altered of all the Micronesian islands.  At one time tropical forest covered much of the island, but today is dissected by savannas, open fields, urban areas, military installations, and roads (Engbring and Ramsey, 1984).  Approximately 36% of Guam’s land is used for agriculture and 47% remains in some type of forest (UNSD, 2007), with the remainder as urban, barren, or urban cultivated areas.
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Figure 2. Guam Land (USDA Forest Service, 2006)
Population, Economy, and Development

In 2005 the population was around 154,000 (GDAWR, 2005).  Population density is nearly 220 people per square kilometer, one of the highest population densities in the United States (DOI, 2007). 20% of the population is military personnel and their dependents (DOI, 2007).
Guam is one of the most highly developed islands in the Pacific with modern infrastructure and services. Guam’s economy is based on tourism and military expenditures.  On average, over a million tourists visit Guam each year.  Recent recoveries in the tourism industry after declines in the 1990s and increased military spending have strengthened Guam’s economy. 
Terrestrial Biodiversity

Guam’s natural environment has been highly altered by humans for the past several thousand years.  Like other Micronesian islands, under natural conditions Guam hosted a rich diversity of terrestrial and aquatic species (GDAWR, 2005).  The past 50 years have been tremendous domestic growth and development, and as a result Guam has suffered environmental degradation island-wide. Guam’s native flora and fauna have been impacted by the introduction of invasive species, poor land management, and overexploitation (GDAWR, 2005).  The frequency with which typhoons hit Guam has also exacerbated the anthropogenic threats. 
There are six native reptiles, including five skink and one gecko species, still found in the wild. There are also several native tree snails that exist in small numbers on Guam. The endangered Marianas Flying Fox (Pteropus mariannus) still occurs on Guam in small numbers of less than one hundred. Guam has more than 320 native plant species (GDAWR, 2005).  Guam was heavily deforested after World War II, after which the island was reforested with the invasive tangantangan (Leucaena leucocephala).  This edge species out competes native vegetation and is slowly changing soil composition, making further reforestation difficult (GDAWR, 2005).  However, there are reports that the tangantangan may be beneficial to depauperate soils on savannas and limestone forests (G. Grimm, pers. comm.). Guam has a native cycad insect (Cycas micronesica) that may be in decline due to competition with an introduced cycad (Aulacaspis yasumatsui) (J. Quitugua, pers. comm.) and other introduced species.  Native invertebrates such as snails have declined due to competition with introduced snails and flatworms. Key habitats in general have been lost due to poor land management and degradation by ungulates (GDAWR, 2005).
Over 100 species of birds have been documented from Guam (GDAWR, 2005), with 12 native forest birds.  Currently only 3 of these 12 native forest species remain.  The influence of the Brown Tree Snake (Boiga irregularis) on the decline of bird species has been well-documented (GDAWR, 2005).  Other invasive species, such as the lizard Carlia ailanpalai, have thrived in the presence of the Brown Tree Snake.  Rats have also caused declines of bird species on Guam (GDAWR, 2005).
As a territory of the United States, Guam is not a party to the Convention on Biological Diversity, to which the US is not party. It is a party to CITES. However, Guam does attend CBD meetings as an observer, and in 2005 joined with other Micronesian leaders to commit to the Micronesia Challenge, which was issued at the 8th Conference of the Parties to the CBD. As part of the Challenge, Guam agreed to work towards protecting 20% of its forest resources by 2020.
The US Endangered Species Act (ESA) applies in Guam, in addition to a Guam Endangered Species Act.  The Department of Agriculture is responsible for the control and regulation of fish and game in Guam (GDAWR, 2005). Pursuant to the ESA, a cooperative agreement exists between the US Fish and Wildlife Service and the Guam Department of Agriculture.  The Guam Environmental Protect Agency and the Guam Coastal Management Plan under the Bureau of Statistic and Plans also have mandates related to natural resources. The Department of Defense also has a mandate to protect its natural resources, as mandated by the Sikes Act of 1960.  Under the Sikes act, the Department of Defense has developed and implemented an Integrated Natural Resources Management Plan (INRMP) for areas in Guam (G. Grimm, pers. comm.).  In addition, the Air Force and Navy have cooperative agreements to manage natural areas that are part of the Guam National Wildlife Refuge Overlay Areas.
Chapter 2. Birds of Guam
Wiles (2005) reported 128 total currently known bird species from Guam, of which 9 are extinct (8 forest birds and 1 seabird).  Of the total species, 6 are resident land and wetland species, 6 are introduced land and wetland species, 2 are breeding seabirds, and 105 are migrant or vagrant species. There are an additional 10 hypothetical records of additional species. Two species exist only in captivity.
Engbring and Ramsey (1984) reported 11 native resident forest bird species, 3 resident breeding seabirds, and 3 additional resident species (Common Moorhen, Yellow Bittern, and the Pacific Reef Heron) as surviving on Guam.  Wiles (2005) reported only 3 remaining native resident forest bird species, 2 remaining resident breeding seabirds, and the persistence of the Common Moorhen, Yellow Bittern, and the Pacific Reef Heron as remaining on Guam.  
Engbring and Ramsey (1984) reported that the Micronesian Megapode, Mariana Mallard, White-browed Rail, and the Wedge-tailed Shearwater had gone extinct or were extirpated from Guam after the island was discovered by Europeans, but well before the more recent decline.  They reported that the Nightingale Reed Warbler had also gone extinct from Guam (it persists elsewhere) more recently.  They reported that loss of habitat and excessive hunting were causes for the earlier extinctions.  Wiles (2005) does not list the Wedge-tailed Shearwater as extinct from Guam, but rather lists it as a seabird visitor. 

Between Engbring and Ramsey’s (1984) 1981 survey and 2005, several more of Guam’s bird species have gone extinct or been extirpated from the island.  These include the Bridled White-Eye, Rufous Fantail, Guam Flycatcher, and Micronesian Honeyeater.  The Guam Comprehensive Wildlife Conservation Strategy (GDAWR, 2005) lists the Mariana Fruit Dove and White-throated Ground-Dove as extinct from Guam.  Wiles (2005) lists these two birds as migrants, possibly visiting from islands in the Commonwealth of the Northern Mariana Islands (CNMI).
Of the native forest bird species, only three remain in the wild – the Mariana Crow, Micronesian Starling, and Guam Swiftlet.  The Micronesian Kingfisher and Guam Rail persist in captivity.

Guam had two species that were endemic to the island of Guam, the Guam Flycatcher and the Guam Rail.  The Guam Flycatcher is extinct.  The Guam Rail persists in captivity in Guam and has been translocated to the island of Rota in the CNMI.
The Brown Tree Snake was introduced to Guam after World War II.  Wiles et al. (2003) reported that direct predation by the snake was responsible for declines of most of Guam’s remaining bird species.  They also found that declines of greater than 90% occurred rapidly, in a space of ten years for some species.  

Tables 1-4 give a list of bird species recorded in Guam. Codes used in the tables are:
E
Extinct, formerly breeding

H
Hypothetical record

I 
Introduced species with breeding population

M
Migrant or wintering species

P
Pelagic seabird, non-resident migrant

R
Resident, native with breeding population

S
Seabird visitor, not known to breed but may roost

V
Vagrant, occurring well out of normal range

Table 1. Persisting Resident Native Birds of Guam
	Family
	Common Name
	Species Name
	IUCN
	Distribution

	Crows, Jays (Corvidae)
	Mariana Crow
	Corvus kubaryi
	EN
	Micronesia

	Starlings, Mynas (Sturnidae)
	Micronesian Starling
	Aplonis opaca
	 
	Micronesia

	Swifts (Apodidae)
	Guam Swiftlet
	Collocalia bartschi
	EN
	Micronesia

	Kingfishers (Alcedinidae)
	Micronesian Kingfisher
	Todiramphus cinnamominus
	
	In captivity – US zoos

	Herons, Egrets, Bitterns (Ardeidae)
	Yellow Bittern
	Ixobrychus sinensis
	 
	 

	Rails, Moorhens, Coots (Rallidae)
	Common Moorhen
	Gallinula chloropus
	 
	 

	Rails, Moorhens, Coots (Rallidae)
	Guam Rail
	Rallus owstoni
	 EW
	In captivity – Guam and CNMI

	Gulls, Terns (Laridae)
	Brown Noddy
	Anous stolidus
	 
	 

	Gulls, Terns (Laridae)
	White Tern
	Gygis alba
	 
	 

	Herons, Egrets, Bitterns (Ardeidae)
	Pacific Reef-Heron
	Egretta sacra
	 
	 


Table 2. Birds that have become Extinct or Extirpated from Guam
	Family
	Common Name
	Species Name
	IUCN
	Distribution

	White-Eyes (Zosteropidae)
	Bridled White-Eye
	Zosterops conspicillatus
	EN
	Persists elsewhere

	Monarchs (Monarchidae)
	Guam Flycatcher
	Myiagra freycineti
	 EX
	

	Ducks, Geese, Swans (Anatidae)
	Mariana Mallard
	Anas platyrhynchos oustaleti
	 EX
	 

	Honeyeaters (Meliphagidae)
	Micronesian Myzomela
	Myzomela rubratra
	 LC
	Persists elsewhere

	Medapodes (Megapodiidae)
	Micronesian Megapode
	Megapodius laperouse
	EN
	Persists elsewhere

	Old World Warblers (Sylviidae)
	Nightingale Reed-Warbler
	Acrocephalus syrinx
	EN
	Persists elsewhere

	Fantails (Rhipiduridae)
	Rufous Fantail
	Rhipidura rufifrons
	 LC
	Persists elsewhere

	Rails, Moorhens, Coots (Rallidae)
	White-browed Crake
	Porzana cinerea
	 LC
	Persists elsewhere

	Doves, Pigeons (Columbidae)
	Mariana Fruit Dove*
	Ptilinopus roseicapilla
	EN
	Persists elsewhere

	Doves, Pigeons (Columbidae)
	White-throated Ground-Dove*
	Gallicolumba xanthonura
	NT
	Persists elsewhere


* Wiles (2005) records these species as Migrants
Table 3. Introduced Birds in Guam
	Family
	Common Name
	Species Name

	Drongos (Dicruridae)
	Black Drongo
	Dicrurus macrocercus

	Old World Sparrows (Passeridae)
	Eurasian Tree Sparrow
	Passer montanus

	Doves, Pigeons (Columbidae)
	Island Collared-Dove
	Streptopelia bitorquata

	Pheasants, Quail, Francolins (Phasianidae)
	Black Francolin
	Francolinus francolinus

	Pheasants, Quail, Francolins (Phasianidae)
	Blue-breasted Quail
	Coturnix chinensis


Table 4. Migrant and Vagrant Birds of Guam
	Family
	Common Name
	Species Name
	IUCN
	Code

	Boobies (Sulidae)
	Brown Booby
	Sula leucogaster
	 
	S

	Boobies (Sulidae)
	Masked Booby
	Sula dactylatra
	 
	P

	Boobies (Sulidae)
	Red-footed Booby
	Sula sula
	 
	S

	Cuckoos (Cuculidae)
	Island Cuckoo
	Urodynamis taitensis
	 
	V

	Ducks, Geese, Swans (Anatidae)
	American Wigeon
	Anas americana
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Common Pochard
	Aythya ferina
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Eurasian Wigeon
	Anas penelope
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Gadwall
	Anas strepera
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Garganey
	Anas querquedula
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Green-winged Teal
	Anas crecca
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Mallard
	Anas platyrhynchos
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Northern Pintail
	Anas acuta
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Northern Shoveler
	Anas clypeata
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Spot-billed Duck
	Anas poecilorhyncha
	 
	V

	Ducks, Geese, Swans (Anatidae)
	Surf Scooter
	Melanitta perspicillata
	 
	V

	Ducks, Geese, Swans (Anatidae)
	Tufted Duck
	Aythya fuligula
	 
	M

	Ducks, Geese, Swans (Anatidae)
	Tundra Swan
	Cygnus columbianus
	 
	V

	Falcons (Falconidae)
	Eurasian Kestrel
	Falco tinnunculus
	 
	M

	Falcons (Falconidae)
	Peregrine Falcon
	Falco peregrinus
	 
	M

	Frigatebirds (Fregatidae)
	Great Frigatebird
	Fregata minor
	 
	S

	Gulls, Terns (Laridae)
	Black Noddy
	Anous minutus
	 
	S

	Gulls, Terns (Laridae)
	Black-naped Tern
	Sterna sumatrana
	 
	S

	Gulls, Terns (Laridae)
	Common Black-headed Gull
	Larus ridibundus
	 
	M

	Gulls, Terns (Laridae)
	Common Tern
	Sterna hirundo
	 
	M

	Gulls, Terns (Laridae)
	Great Crested Tern
	Thalasseus bergii
	 
	P

	Gulls, Terns (Laridae)
	Little Tern
	Sternula albifrons
	 
	M

	Gulls, Terns (Laridae)
	Slaty-backed Gull
	Larus schistisagus
	 
	V

	Gulls, Terns (Laridae)
	Sooty Tern
	Onychoprion fuscatus
	 
	S

	Gulls, Terns (Laridae)
	Whiskered Tern
	Chlidonias hybrida
	 
	M

	Gulls, Terns (Laridae)
	White-winged Tern
	Chlidonias leucopterus
	 
	M

	Hawks (Accipitridae)
	Black Kite
	Milvus migrans
	 
	M

	Hawks (Accipitridae)
	Chinese Goshawk
	Accipiter soloensis
	 
	M

	Hawks (Accipitridae)
	Grey-faced Buzzard
	Butastur indicus
	 
	V

	Hawks (Accipitridae)
	Osprey
	Pandion haliaetus
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Black Bittern
	Ixobrychus flavicollis
	 
	V

	Herons, Egrets, Bitterns (Ardeidae)
	Black-crowned Night-Heron
	Nycticorax nycticorax
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Cattle Egret
	Bubulcus ibis
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Chinese Pond-Heron
	Aredola bacchus
	 
	V

	Herons, Egrets, Bitterns (Ardeidae)
	Gray Heron
	Ardea cinerea
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Great Egret
	Ardea alba
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Intermediate Egret
	Egretta intermedia
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Little Egret
	Egretta garzetta
	 
	M

	Herons, Egrets, Bitterns (Ardeidae)
	Striated Heron
	Butorides striata
	 
	M

	Kingfishers (Alcedinidae)
	Common Kingfisher
	Alcedo atthis
	 
	V

	Owls (Strigidae)
	Short-eared Owl
	Asio flammeus
	 
	M

	Oystercatchers (Haematopodidae)
	Eurasian Oystercatcher
	Haematopus ostralegus
	 
	V

	Petrels, Shearwaters (Procellariidae)
	Audubon's Shearwater
	Puffinus lherminieri
	 
	P

	Petrels, Shearwaters (Procellariidae)
	Juan Fernandez Petrel
	Pterodroma externa
	VU
	P

	Petrels, Shearwaters (Procellariidae)
	Short-tailed Shearwater
	Puffinus tenuirostris
	 
	P

	Petrels, Shearwaters (Procellariidae)
	Streaked Shearwater
	Calonectris leucomelas
	 
	P

	Petrels, Shearwaters (Procellariidae)
	Tahiti Petrel
	Pterodroma rostrata
	NT
	P

	Petrels, Shearwaters (Procellariidae)
	Townsend's Shearwater
	Puffinus auricularis
	 
	P

	Petrels, Shearwaters (Procellariidae)
	Wedge-tailed Shearwater
	Puffinus pacificus
	 
	S

	Plovers (Charadriidae)
	Black-bellied Plover
	Pluvialis squatarola
	 
	M

	Plovers (Charadriidae)
	Common Ringed Plover
	Charadrius hiaticula
	 
	M

	Plovers (Charadriidae)
	Greater Sandplover
	Charadrius leschenaultii
	 
	M

	Plovers (Charadriidae)
	Lesser Sandplover
	Charadrius mongolus
	 
	M

	Plovers (Charadriidae)
	Little Ringed Plover
	Charadrius dubius
	 
	M

	Plovers (Charadriidae)
	Pacific Golden-Plover
	Pluvialis fulva
	 
	M

	Plovers (Charadriidae)
	Snowy Plover
	Charadrius alexandrinus
	 
	M

	Pratincoles (Glareolidae)
	Oriental Pratincole
	Glareola maldivarum
	 
	M

	Rails, Moorhens, Coots (Rallidae)
	Eurasian Coot
	Fulica atra
	 
	V

	Sandpipers, Snipe (Scolopacidae)
	Bar-tailed Godwit
	Limosa lapponica
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Black-tailed Godwit
	Limosa limosa
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Bristle-thighed Curlew
	Numenius tahitiensis
	VU
	M

	Sandpipers, Snipe (Scolopacidae)
	Common Greenshank
	Tringa nebularia
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Common Redshank
	Tringa totanus
	 
	m 

	Sandpipers, Snipe (Scolopacidae)
	Common Sandpiper
	Actitis hypoleucos
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Common Snipe
	Gallinago gallinago
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Curlew Sandpiper
	Calidris ferruginea
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Dunlin
	Calidris alpina
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Eurasian Curlew
	Numenius arquata
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Far Eastern Curlew
	Numenius madagascariensis
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Gray-tailed Tattler
	Tringa brevipes
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Great Knot
	Calidris tenuirostris
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Little Curlew
	Numenius minutus
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Long-toed Stint
	Calidris subminuta
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Marsh Sandpiper
	Tringa stagnatilis
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Pectoral Sandpiper
	Calidris melanotos
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Red Knot
	Calidris canutus
	 
	V

	Sandpipers, Snipe (Scolopacidae)
	Red-necked Stint
	Calidris ruficollis
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Ruddy Turnstone
	Arenaria interpres
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Ruff
	Philomachus pugnax
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Sanderling
	Calidris alba
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Sharp-tailed Sandpiper
	Calidris acuminata
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Swinhoe's Snipe
	Gallinago megala
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Temminck's Stint
	Calidris temminckii
	 
	V

	Sandpipers, Snipe (Scolopacidae)
	Terek Sandpiper
	Xenus cinereus
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Wandering Tattler
	Tringa incana
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Whimbrel
	Numenius phaeopus
	 
	M

	Sandpipers, Snipe (Scolopacidae)
	Wood Sandpiper
	Tringa glareola
	 
	M

	Stilts (Recurvirostridae)
	Black-winged Stilt
	Himantopus himantopus
	 
	M

	Storm-Petrels (Hydrobatidae)
	Leach's Storm-Petrel
	Oceanodroma leucorhoa
	 
	P

	Storm-Petrels (Hydrobatidae)
	Matsudaira's Storm-Petrel
	Oceanodroma matsudairae
	DD
	P

	Swallows (Hirundinidae)
	Barn Swallow
	Hirundo rustica
	 
	M

	Swifts (Apodidae)
	Fork-tailed Swift
	Apus pacificus
	 
	M

	Swifts (Apodidae)
	White-throated Needletail
	Hirundapus caudacutus
	 
	V

	Tropicbirds (Phaethontidae)
	Red-tailed Tropicbird
	Phaethon rubricauda
	 
	S

	Tropicbirds (Phaethontidae)
	White-tailed Tropicbird
	Phaethon lepturus
	 
	S

	Wagtails, Pipits (Motacillidae)
	Black-backed Wagtail
	Motacilla lugens
	 
	V

	Wagtails, Pipits (Motacillidae)
	Gray Wagtail
	Motacilla cinerea
	 
	V


Endangered Species

Many birds in the Mariana Islands, including Guam, are already vulnerable simply because they are restricted to small islands and thus have a small range. The extinction of so many of Guam’s birds is a function of habitat loss, overexploitation, and more recently, the establishment of the Brown Tree Snake. The International Union for the Conservation of Nature (IUCN) lists birds according to 6 categories: Critically Endangered, Endangered, Vulnerable, Near Threatened, Least Concern, and Data Deficient.  Of the persisting native birds, the Red List includes:
IUCN Red List

	Common Name
	Species Name
	IUCN

	Mariana Crow
	Corvus kubaryi
	EN

	Guam Swiftlet
	Collocalia bartschi
	EN

	Guam Rail
	Rallus owstoni
	 EW


The Red List also includes several birds on the Guam list of endangered species, such as the Bridled White-Eye, Nightingale Reed Warbler, Micronesian Megapode, and Mariana Fruit Dove, although these are reported as extinct from Guam.
The Vulnerable (VU) Bristle-thighed Curlew is also a regular migrant to Guam.
Birds of Local Concern

The US Fish and Wildlife Service (USFWS, 2005) lists several birds on the US Endangered Species List:
	Common Name
	Species Name
	US ESA

	Mariana Crow
	Corvus kubaryi
	E- Endangered

	Guam Swiftlet
	Collocalia bartschi
	E- Endangered

	Micronesian Kingfisher
	Todiramphus cinnamominus
	E- Endangered

	Common Moorhen
	Gallinula chloropus
	E- Endangered

	Guam Rail
	Rallus owstoni
	E- Endangered


The Mariana Crow and Guam Swiftlet are also found in the CNMI.  The Micronesian Kingfisher is also found in Palau and the Federated States of Micronesia, but the subspecies in Guam is endemic to Guam.  The Common Moorhen (Gallinula chloropus) is found worldwide but is rare in Guam. The subspecies found in Guam is endemic to the Mariana Islands chain.
Chapter 3. Important Bird Area Program
Using Birds as Indicators

Important Bird Areas (IBAs) are sites of global, regional, or sub-regional biodiversity conservation importance that are chosen using internationally agreed, objective, quantitative, and scientifically defensible criteria (Bennun & Njoroge, 1999). The IBA process uses birds to select key sites for conservation. IBAs are selected because they may hold threatened or endangered birds, birds restricted to particular regions or biomes, or significantly large populations of congregatory waterbirds. Through this process, sites directly important for bird conservation are identified and prioritized for conservation actions. In addition, birds have been shown to be extremely good indicators of overall biodiversity, and throughout the world, IBAs themselves protect a high percentage of many nations’ total biodiversity (Stattersfield et al, 1998; Bennun & Njoroge, 1999).

Birds serve as a good indicator for several reasons. In certain places birds are some of the largest terrestrial predators, and thus are sensitive to changes throughout their ecosystems. Multiplying effects from less visible biodiversity in lower trophic levels may be manifested and then observed in birds. Birds also play a role in maintaining biodiversity through their ecological role as pollinators and seed dispersers, and thus a change in bird biodiversity may indicate a change in overall biodiversity. Birds also tend to be well studied and well understood, and because they are larger, aesthetically pleasing fauna, they lend themselves easily to many community-based research and monitoring programs. Thus birds, for the inherent biodiversity and ecosystem service value they hold and the popular appeal they hold to people, serve as good indicator species for overall biodiversity and ecosystem health. In addition, conserving a site because it holds bird species of concern will most probably lead to conservation of other important plant and animal species as well.

International IBA Program

The IBA Program has been developed by BirdLife International and tested throughout the world. IBAs have been identified in Europe, Africa, and in parts of Asia, North America, South America, and parts of the Pacific. 

The International IBA Program is designed to identify areas of global significance. To be listed as an IBA of global importance, sites must meet one of four criteria. These criteria are listed in Table 5. For some of the criteria’s categories, quantitative thresholds are set to aid site selection and to help define the concept of “significant numbers” of species (Appendix A1 lists thresholds for Pacific sea and shorebirds).

Table 5. Criteria for selection of Important Bird Areas of global significance (Bennun & Njoroge, 1999)
	Category
	Criterion
	Notes

	A1. Globally-threatened Species
	The site regularly holds significant numbers of a globally threatened species, or other species of global conservation concern.
	Globally threatened species are those listed on the IUCN Red List. Sites qualify if they are known or thought to hold a population of Critically Endangered or Endangered species. Population-size thresholds are set for species classified as Vulnerable, Conservation Dependent, Data Deficient, and Near Threatened. Thresholds may be set (1% of global population, >10 pairs or 30 individuals).

	A2. Restricted Range species
	The site is known or thought to hold a significant component of the restricted-range species whose breeding distributions define an Endemic Bird Area (EBA) or Secondary Area (SA)
	Restricted-range species are defined as all landbirds which have had, throughout historical times, a total global breeding range estimated at below 50,000 km2. EBAs are defined as an area which encompasses the overlapping breeding ranges of restricted-range bird species, such that the complete ranges of two or more restricted-range species are entirely included within the boundary of the EBA. EBAs capture endemic birds and other birds with limited ranges.

	A3. Biome-restricted species
	The site is known or thought to hold a significant component of the group of species whose distributions are largely or wholly confined in one biome.
	This applies to species that share a distribution of greater than 50,000 km2 and occur within a biome, defined as a major regional ecological community characterized by distinctive life forms and principal plant species.

	A4. Congregations
	(i) The site is known or thought to hold, on a regular basis, >1% of a biogeographic population of a congregatory waterbird species.
	Follows Rose & Scott (1994). Thresholds may be set regionally or inter-regionally. See Appendix A1.

	
	(ii) The site is known or thought to hold, on a regular basis, >1% of the global population of a congregatory seabird or terrestrial species.
	Thresholds may be set regionally or inter-regionally. See Appendix A1.

	
	(iii) The site is known or thought to hold, on a regular basis, >20,000 waterbirds or >10,000 pairs of seabirds of one or more species.
	Follows the Ramsar criterion for waterbirds. Use of this criterion is discouraged when data is good enough to permit use of A4 (i) or (ii).

	
	(iv) The site is known or thought to exceed thresholds set for migratory species at bottleneck sites.
	Thresholds may be set regionally or inter-regionally.


In addition to the criteria, site selection requires the following: 

1. IBAs must have a definitive border, such that the IBA is different in habitat or character from surrounding areas;

2. IBAs should exist as a protected area or be managed for conservation; 

3. IBAs should, either alone or with other sites, be a self-sufficient area that provides the requirements of the birds that use it during the time they are present; and

4. Selection of a set of IBAs in an Endemic Bird Area
 should also be designed to ensure that all restricted-range species are present in significant numbers in one or more sites (Bennun & Njoroge, 1999).

Chapter 4. Identifying IBAs in Guam
IBAs were identified based on the presence of threatened birds that still remain in Guam. Those species under which Guam areas can qualify as an IBA are listed in Table 6.

Table 6. Guam Qualifying Bird Species under A1 and A2 criteria
	Criteria category
	Species meeting global criteria (BirdLife (2006); IUCN Redlist)
	Additional Species of local concern (Engbring and ramsey (1984)

	A1. Globally-threatened Species
	Mariana CrowEN

Corvus kubaryi

Guam SwiftletEN

Collocalia bartschi
Guam RailEW

Rallus owstoni

	Common Moorhen*
Gallinula chloropus

* Not listed as globally threatened, but considered locally endangered

	A2. Restricted Range species
	Micronesian Starling

Aplonis opaca

Mariana CrowEN

Corvus kubaryi

Guam SwiftletEN

Collocalia bartschi
Guam RailEW

Rallus owstoni

	

	A3. Biome-restricted species
	Criteria not applicable in Guam
	

	A4. Congregations
	20,000 total birds or 

Regional Thresholds (Appendix 1)
	


Methods

IBAs were selected through a review of literature describing where bird species were located.  The Micronesian Starling is present in the CNMI, Palau, and the FSM, and is well represented in formal and proposed IBAs throughout the region.  Therefore, the analysis in this report did not specifically attempt to capture the Micronesian Starling in an IBA.  Analysis of data was restricted to the remaining endangered species.  Because the Guam Rail is only present in captivity, the presence of the bird was not used as direct criteria for the selection of an IBA.  
Both the Mariana Crow and the Guam Swiftlet are listed by the IUCN as EN – Endangered.  According to IBA criteria, the presence of a regular population of these species is enough to trigger selection of an area as an IBA.  For EN species, there are no population thresholds (Table 5).  Thus, this report examined literature to determine where these two birds were located.  This report also examined available information on seabird breeding populations.
Results – 
A1 Mariana Crow (and Guam Rail)
Engbring and Ramsey (1984) estimated a population of 897 Mariana Crows restricted to the northern part of Guam in 1981.  By 1999, only 7 crows remained in Guam (GDAWR, 2005), restricted to forests on Anderson Air Force Base in the north. Between then and 2005, all of the Mariana Crows had been extirpated from Guam (Aguon et al., 2005), but a small population had been translocated from Rota Island in the CNMI to Guam.  The crow is endemic to Guam and Rota only (Engbring and Ramsey, 1984). Aguon et al. (2005) and GDAWR (2005)reported a population of 10 Mariana Crows surviving on Guam. The 10 birds occupied an area of 777 hectare located in the Munitions Storage Area of Anderson Air Force Base. In 2005, five additional crows were scheduled to be released in the area (GDAWR, 2005). 

USDA APHIS (2006) reported that conservation efforts were being taken to remove Brown Tree Snakes in the munitions area of Anderson Air Force Base. In 2006, approximately 1000 traps were being operated to control snakes in the Munitions Storage Area. Toxicants have also been used to remove snakes (USDA APHIS, 2006).  The Munitions Storage Area is southeast of an area called “Northwest Field” on the base and is comprised of 525 hectares of secondary growth forest (Tobin et al., 1999). A grid of limestone roads separates the area into sections. 
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Figure 3. Approximate location of the Munitions Storage Area and associated forest

In 2004 the US Fish and Wildlife Service (2004a) designated Critical Habitat (Figure 4) for the Mariana Crow pursuant to regulations of the US Endangered Species Act. Critical Habitat was designed to reflect the goal of maintaining a population of at least 75 breeding pairs.  Designated Critical Habitat includes areas beyond the 777 currently occupied hectares, to include enough area to support 75 pairs.  USFWS (2004a) estimates that 777 hectares can support only 35 breeding pairs of the territorial crow, and thus the Critical Habitat was designed to include areas where the crow is not currently found.  However, all Critical Habitat is considered essential to the recovery of the species (USFWS, 2004a). All of the Critical Habitat on Guam is owned by the US Federal Government and corresponds with the Ritidian Unit of the Guam National Wildlife Refuge.  In 2004, the area of designated Critical Habitat did not include any crows, and consisted of 152 hectares on the Guam National Wildlife Refuge.  This area includes lands that were historically important to the crow. Air Force lands, including the munitions area where the crow is currently located, were excluded from the Critical Habitat designation. 
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Figure 4. Critical Habitat for the Mariana Crow on Guam (USFWS, 2004a)

Parts of the Guam National Wildlife Refuge includes both the Munitions Storage Area and the Ritidian/Critical Habitat Area.  The entire Guam National Wildlife Refuge consists of over 9000 hectares, of which only the Ritidian area is owned by the US Fish and Wildlife Service.  Those areas administered by Anderson Air Force Base are considered “overlay refuge” (Figure 5). The overlay refuge contains land that is active as a military base.  However, the US Fish and Wildlife Service has consulting rights and management obligations.  The Ritidian point area is wholly owned and managed by the US Fish and Wildlife Service (USFWS, 2007).
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Figure 5. Guam National Wildlife Refuge (consisting of Ritidian Point and Air Force Overlay Refuge – on both west and east side of island). (Hess and Pratt, 2006).

The “Air Force Overlay Refuge” area includes Area 50 (Figure 6), a 24 hectare fenced enclosure that contains a path of relatively undisturbed limestone forest (Hess and Pratt).  The enclosure is free of Brown Tree Snakes and home to captive Guam Rails. 
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Figure 6. Area 50

Results – Mariana Crow and Guam Rail IBA

An IBA is proposed to include known and potential habitats for the Mariana Crow and the Guam Rail (Figure 7).  The IBA follows the boundaries of the Guam National Wildlife Refuge, encompassing the Ritidian Point and the western portion of the Air Force Overlay.  Both the Munitions Storage Area and Area 50 are included in the proposed IBA. Area 50 is an enclosed area, and all Brown Tree Snakes have been removed from the area, in preparation for the release or reintroduction of Guam Rails and other species of concern.  Currently there are no Guam Rails in Area 50 (J. Quitugua, pers. comm.). The locally rare Common Moorhen has also been recorded from the Guam National Wildlife Refuge (USFWS, 2007).
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Figure 7. Proposed Guam National Wildlife Refuge IBA (in red) (Hess and Pratt, 2006)
In addition to the Mariana Crow and Guam Rail, Micronesian Starlings were also observed in the proposed IBA in 2005 (GDAWR, 2005).  While large parts of the Guam National Wildlife Refuge are administered by the military, there are cooperative agreements between the US Fish and Wildlife Service and the US Air Force (GDAWR, 2005).  One Critically Endangered Serianthes nelsonii tree is also found in the Ritidian portion of the Refuge (Hess and Pratt, 2006). Additionally, the refuge is known to hold important habitat for the Guam subspecies of the Micronesian Kingfisher.  Recovery plans for the kingfisher include reintroduction of the bird from captive breeding programs (USFWS, 2004b).
The Mariana Crow is also found in the proposed Rota Island IBA in the CNMI. Guam Rails, translocated from Guam, are also presently found on Rota Island.
Results – Guam Swiftlet
In 1981, Engbring and Ramsey (1984) estimated the population of Guam Swiftlets to be fewer than 100 individuals, all located in the southern end of Guam in the Talofofo watershed.  They also wrote that they doubted there were any additional colonies in the northern part of Guam.

The Guam Comprehensive Wildlife Conservation Strategy (GDAWR, 2005) reported over 500 Guam Swiftlets in three small colonies in three caves in the center of Guam (Mahlac, Fachi, and Maemong (Firebreak 3) Caves).  The majority of birds are located in the Mahlac Cave on the Naval Ordnance Annex in Southern Guam, although some individuals may use the caves interchangeably, and all three are located in the same areas.  Current management around caves includes the placement of snake traps using live mice as bait, although that method is labor intensive  (GDAWR, 2005).  The birds are protected under the US Endangered Species Act, but in 1991 there were no plans by the USFWS to secure and directly manage swiftlet caves (USFWS, 1992). The caves are part of the Navy portion of the Guam National Refuge Overlay Refuge and as such are managed through cooperative agreements between the USFWS and the US Navy (USFWS, 2007), and in accordance with the Navy’s Integrated Natural Resources Management Plan mandated under the Sikes Act.  The caves are located in forested area that is not readily accessible, on land owned by the US Navy. The US Navy has established Mahlac cave as a “No Disturbance” area (USFWS, 2004b) and initiated snake trapping in 2001. A survey conducted in 2000 estimated a population of 700-800 swiftlets at Mahlac Cave and far fewer birds at the other caves (DAWR, 2000). Recent sightings indicate that the population may be increasing (G. Grimm, pers. comm.).
Results – Guam Swiftlet IBA

Although Mahlac Cave is the only cave to have confirmed use by swiftlets, there are reports that the swiftlets may be using all three caves interchangeably.  Thus, all three caves (Mahlac, Fachi, and Maemong)are proposed as a single IBA (Figure 8).  No additional lands surrounding the cave are proposed as part of the IBA, partly because swiftlets have not been observed to alight on trees or other perches away from caves (USFWS, 1992)
.  
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Figure 8. Proposed Mahlac Caves IBA (from USFWS, 1992).
The Guam Swiftlet is also located in proposed IBAs in Saipan and Aguiguan, in CNMI.  Saipan has a confirmed population of Brown Tree Snakes.
Results A2– Range restricted species

The only RR species liable to trigger an IBA is Micronesian starling – this is covered in one site, and with lack of evidence of significant populations elsewhere A2 probably wont trigger. 
Results A4– Seabirds
Reichel (1991) recorded 200 Brown Noddy pairs and 30 White Tern pairs on Guam.  Guam currently has a breeding seabird colony of Brown Noddies, Black Noddies, and White Terns on Cocos Island, a small islet.  White Terns may breed along the cliffline in Hagatna (J. Quitugua, pers. comm.). However, the populations in these areas are thought to be small (F. Amidon, pers. comm.). Thus, no areas in Guam qualify as an IBA under breeding seabird (A4) criteria. There are proposals that may result in the release of Guam Rails on Cocos Island in the future (A. Marshall, pers. comm.), and as such, the status of Cocos Island as an IBA may need to be reassessed in the future.
Chapter 5. Conservation Coverage and IBAs in Guam
This report proposes two IBAs for Guam (Figure 9):

1. GU01 Guam National Wildlife Refuge IBA
2. GU02 Mahlac Caves IBA
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Figure 9. Proposed IBAs in Guam
The two proposed IBAs include records and habitat for all of Guam’s endangered and regionally-restricted birds, endemic, and regionally-restricted birds (Table 6).  The Guam National Wildlife Refuge has records for all of the species, although the Swiftlet may not actually nest in the Refuge.  
Table 6. Birds in Guam’s proposed IBAs
	Proposed IBA
	Mariana Crow
	Guam Swiftlet
	Guam Rail
	Micronesian Starling
	Common Moorhen
	Number of native forest birds recorded in IBA

	Guam National Wildlife Refuge
	X
	(Possible X)
	X
	X
	X
	4 to 5

	Mahlac Cave
	 
	 X
	 
	 
	 
	1


Conservation Activities in proposed IBAs

Both of the proposed IBAs have some sort of protection.  Both are located on lands owned by the US Government, which is liable to the US Endangered Species Act.  All of the birds listed as globally threatened are listed on the US ESA.  Parts of the Guam National Wildlife Refuge are managed by the US Fish and Wildlife Service for the specific purpose of securing safe habitats for wildlife.  Additional parts are administered by the US military, but are also managed cooperatively to remove threats to wildlife.  
The proposed Mahlac Caves IBA is also on federal land and has been designated a No Disturbance area by the US Navy.

Conservation Issues and Threats to IBAs in Guam
Alien Invasive Species, particularly the Brown Tree Snake, pose the greatest threats to birds in Guam.  While all of the endangered species are currently protected under the US ESA, habitat loss remains a threat.  Both proposed IBAs have some forms of Brown Tree Snake management, but neither area is fully protected from the snake. Human expansion and habitat degradation continue as threats to biodiversity on Guam.
IBAs and Other Biodiversity
The Ritidian portion of the Guam National Wildlife Refuge is known to contain populations of other endangered species, including the Mariana Flying Fox (Marianas Fruit Bat), Moth Skink, and Serianthes nelsonii. Green Sea Turtles nest on the beaches in the Ritidian area as well.

Chapter 6. IBA Inventory

GU01

Name:
Guam National Wildlife Refuge IBA
Country/Territory: 
Guam
Approximate Area: 
~30 km2
Altitude: 
0-200 m

Coordinates
13015’N; 144045’E
Criteria: 
A1, A2

Site Description: 
The proposed Guam National Wildlife Refuge IBA contains several portions of the larger Guam National Wildlife Refuge, including the USFWS-owned Ritidian Point and much of the US Air Force Overlay Refuge.  The refuge is managed in cooperation by the USFWS and the US Air Force, with particular emphasis on Brown Tree Snake management.  The proposed IBA includes known populations of the Mariana Crow and a snake-free enclosure with Guam Rails
. The proposed IBA consists of a vegetated coastal plain and sheer limestone cliffs.  Major habitat types in the proposed IBA include coastal and back strand forest, limestone forest, and some savanna.  Additional species known to occur in the proposed IBA include (Wesley, 2007):
· Mariana Fruit Bat

· Moth Skink

· Green Sea Turtles

· Serianthes nelsonii
· Native tree snails

· Coconut crabs

· Land crabs

· Native skinks, geckos

· Native insects 

Species:
IBA-qualifying birds found in the proposed IBA are:
	Common Name
	Species Name
	Criteria

	Mariana Crow
	Corvus kubaryi
	A1, A2

	Guam Swiftlet
 
	Collocalia bartschi
	A1, A2

	Guam Rail
	Rallus owstoni
	(A1), A2

	Micronesian Starling
	Aplonis opaca
	A2

	Common Moorhen
	Gallinula chloropus
	Local Concern


Conservation Issues/Threats:
Control of the Brown Tree Snake remains the largest conservation concern.  There is one small snake-free area.  Expansion of military activities may pose additional threats as the US military continues to expand operations in Guam. 
Guam IBA 2

Name:
Mahlac Caves IBA
Country/Territory: 
Guam

Approximate Area: 
630 m2 
in three caves (Mahlac, Fachi, and Maemong)
Altitude: 
~200 m (Mahlac Cave is 6 m high)
Coordinates
13014’N; 144045’E

Criteria: 
A1, A2

Site Description: 
The caves are sinkholes in limestone substrate, with multiple entrances (USFWS, 1992).  Surrounding areas are forested and access to the caves is difficult.  The caves, on land owned by the US Navy, has been established as part of a “No Disturbance” area and are managed under a Integrated Natural Resources Management Plan and in cooperation with the Guam National Wildife Refuge. Guam Swiftlets nest on the ceilings of the caves. 
Species:
IBA-qualifying birds found in the proposed IBA are:

	Common Name
	Species Name
	Criteria

	Guam Swiftlet
	Collocalia bartschi
	A1, A2


Conservation Issues/Threats:
Control of the Brown Tree Snake remains the largest conservation concern.  Snakes have been observed at entrances to the caves, although the natural predilection of the swiftlets to use the ceiling for nesting may offer some natural protection.  Snake trapping was initiated at Mahlac Cave in 2001 (J. Quitugua, pers. comm.).
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Appendix 1. Thresholds for Seabird IBAs

Table of 1% thresholds for Pacific waterbirds (Category A4i)
	English and Scientific name
	Bioregion (distribution of regional population)
	1% regional population 

(individuals)
	1% global population 

(individuals)

	Australasian Grebe Tachybaptus novaehollandiae 
	Pacific (Aus and Melanesia)
	10,000
	10,000

	Little Black Cormorant 

Phalacrocorax sulcirostris 
	Pacific (Aus, NZ, NG, NC)
	10,000
	10,000

	Great Cormorant 

P. carbo


	Pacific (Aus, NG, NZ, Rennell, NC)
	10,000


	20,000

	Little Pied Cormorant 

P. melanoleucos


	Pacific (Aus, NG, Melanesia, NZ)
	10,000


	10,000

	Great (White) Egret Ardea (Casmerodius) alba
	Pacific (Aus, NG, NZ) 
	1,000


	20,000

	Yellow Bittern 

Ixobrychus sinensis
	Pacific (Micronesia)
	10,000
	10,000

	Grey Teal 

Anas gracilis
	Global (Aus, NZ and NC)
	20,000
	20,000

	Pacific Black Duck 

Anas superciliosa 
	Global (Indonesia, Aus, NG, Pacific Islands, NZ)
	11,000
	11,000

	Hardhead 

Aythya australis
	Global (Aus, Vanuatu, NC)
	10,000
	10,000

	Pacific Golden Plover 

Pluvialis fulva


	East Asian flyway and Alaska migrating to central Pacific
	1,400
	2,000

	Double-banded Plover Charadrius b. bicinctus
	NZ migrating north
	500
	500

	Bar-tailed Godwit Limosa lapponica baueri
	East Asian flyway and Alaska migrating to central Pacific
	3,300
	11,000

	Whimbrel Numenius phaeopus variegatus
	East Asian Flyway
	550
	20,000

	Bristle-thighed Curlew Numenius tahitiensis
	Global (Alaska migrating to central Pacific)
	100


	100

	Grey-tailed Tattler Tringa (Heteroscelus) brevipes
	Global (East Asian flyway)
	400
	400

	Wandering Tattler T. (H.) incana
	Global (Alaska migrating to American W coast and Pacific)
	250
	250

	Tuamotu Sandpiper Prosobonia cancellata
	Global (Tuamotu archipelago)
	6
	6

	Ruddy Turnstone Arenaria interpres
	East Asian Flyway and Alaska migrating to central Pacific
	1,000
	7,000

	Sanderling Calidris alba
	East Asian Flyway
	220
	7,000

	Silver Gull 

Larus novaehollandiae
	Global (Aus, NC)
	20,000
	20,000

	Crested Tern 

Sterna bergii cristata
	Pacific (Aus; small numbers in Pacific Islands)
	5,000 pairs
	6,000 pairs

	Roseate Tern 

S. dougallii bangsi and S. d. gracilis
	Pacific (Aus, Melanesia)
	130 pairs
	500 pairs

	Black-naped Tern 

S. sumatrana 
	Pacific (Aus, Pacific Islands)
	1000 pairs
	1000 pairs

	Common Tern 

S. hirundo longipennis
	East Asian Flyway
	10,000
	20,000

	Little Tern 

S. albifrons placens and S. a. sinensis
	Pacific (Aus, NG, Solomons)
	40 pairs
	1000 pairs

	Fairy Tern S. nereis 
	Global (Aus, NC, NZ)
	30 pairs
	30 pairs

	Grey-backed Tern

S. lunata
	Global (Hawai’i, Micronesia, Tuamotus)
	1000 pairs
	1000 pairs

	Bridled Tern S. a. anaethetus and S. a. novaehollandiae
	Pacific 
	1000 pairs
	7000 pairs

	Sooty Tern S. fuscata
	Pacific 
	20,000


	20,000



	Brown (Common) Noddy Anous stolidus pileatus
	Pacific 
	5,000 pairs
	12,000 pairs



	Black Noddy 

A. minutus
	Pacific 
	4,000 pairs
	6,000 pairs

	Blue Noddy Procelsterna cerulea


	Global (tropical Pacific)
	200 pairs
	200 pairs

	Grey Noddy Procelsterna albivitta


	Global (sub-tropical Pacific)
	250 pairs
	250 pairs

	White Tern

Gygis alba

(including Little White Tern

G. microrhyncha)
	Pacific 
	1000 pairs
	10,000 pairs


Table of 1% thresholds for Pacific seabirds (Category A4ii)

In most cases follow Brooke (2004a) as the most authoritative guide, updating previous BirdLife estimates. Where BirdLife (2004b) has estimated numbers for threatened species, these figures are used as they are likely to be more accurate and more precautionary than figures in Brooke (2004a).

	English and Scientific name
	Global population estimate
	1% threshold

	Wedge-tailed Shearwater P. pacificus
	5,200,000 individuals
	10,000 pairs

	Christmas Shearwater 

P. nativitatis
	50,000 pairs
	500 pairs

	Little Shearwater 

P. assimilis
	300,000 pairs
	3,000 pairs

	Audubon’s Shearwater 

P. lherminieri
	150,000 pairs
	1,500 pairs

	Heinroth’s Shearwater 

P. heinrothi
	500 individuals
	1 pair

	Bulwer’s Petrel 

Bulweria bulwerii
	750,000 individuals
	1,500 pairs

	Tahiti Petrel Pseudobulweria rostrata
	10,000 pairs
	100 pairs

	Beck’s Petrel P. becki
	25 individuals
	1 pair

	Fiji Petrel P. macgillivrayi
	25 individuals
	1 pair

	Black-winged Petrel Pterodroma nigripennis
	9,000,000 individuals
	20,000 pairs

	Collared Petrel 

P. brevipes
	5,000 individuals
	10 pairs

	Gould's Petrel 

P. leucoptera
	5,000 pairs
	50 pairs

	Phoenix Petrel 

P. alba
	5,000 individuals
	10 pairs

	Henderson Petrel 

P. atrata
	16,000 pairs
	160 pairs

	Kermadec Petrel 

P. neglecta
	55,000 pairs 
	550 pairs 

	Herald Petrel 

P. heraldica
	50,000 pairs
	500 pairs

	Murphy’s Petrel 

P. ultima
	265,000 pairs
	2,650 pairs

	White-bellied Storm-petrel 

Fregetta grallaria
	100,000 pairs
	1000 pairs

	Polynesian Storm-petrel Nesofregetta fuliginosa
	1700 pairs
	17 pairs

	Red-tailed Tropicbird Phaethon rubricauda
	32,000 individuals
	80 pairs

	White-tailed Tropicbird P. lepturus
	50,000 individuals
	125 pairs

	Masked Booby

Sula dactylatra
	200,000 individuals
	500 pairs

	Red-footed Booby

S. sula
	600,000 individuals
	1,500 pairs

	Brown Booby

S. leucogaster
	200,000 individuals
	500 pairs

	Great Frigatebird

Fregata minor
	340,000 individuals
	850 pairs

	Lesser Frigatebird 

F. ariel
	200,000 individuals
	500 pairs


Appendix 2. Key Stakeholders and Advocated Dissemination List

Guam Division of Aquatic and Wildlife Resources

163 Dairy Road, Mangilao, Guam 96913
Ph: (671) 735-3955 
Fx: (671) 734-6569

Aquatic & Wildlife Administration
Celistino "Tino" F. Aguon   Acting Chief
Division of Aquatic & Wildlife Resources
Guam Division of Aquatic and Wildlife Resources
Ph: 671 735 3979
Fx: 671 735 6570
e-mail:  tino_aguon@hotmail.com
Marianas Crow Recovery Project
Jeffrey Quitugua

Wildlife Biologist
Endangered Species Recovery Program

Guam Division of Aquatic and Wildlife Resources
Ph: (671) 735-3956/96
Fx: (671) 734-6570
E-mail: jeff_quitugua73@yahoo.com
Guam EPA 
Administration Building: 17-3304 Mariner Avenue, Tiyan, Guam 96913 
Operations Building: 15-6101 Mariner Avenue, Tiyan, Guam 96913 
Mail: P.O. Box 22439 GMF, Barrigada, Guam 96921 U.S.A. 
Telephone: +1 (671) 475-1658/9 
Fax: +1 (671) 477-9402

Chris Bandy

Refuge Manager
Guam National Wildlife Refuge
P.O. Box 8134, MOU-3
Dededo, Guam 96912
(671) 355-5096
(671) 355-5098 fax
E-mail: Chris_Bandy@fws.gov
Gretchen R. Grimm

Natural Resource Specialist

Booz Allen Hamilton, for NAVFACMAR

Email: Gretchen.Grimm.CTR@navfacmar.navy.mil
Pacific Islands Office, Ecology Services, US Fish and Wildlife Service

Annie Marshall (Annie_Marshall@fws.gov)
Fred Amidon (Fred_Amidon@fws.gov)
Curt Kessler (Curt_Kessler@fws.gov)
� An Endemic Bird Area (EBA) is defined as an area which encompasses the overlapping breeding ranges of restricted-range bird species, such that the complete ranges of two or more restricted-range species are entirely included within the boundary of the EBA (Stattersfield, et al., 1998).





�Presumably should have a buffer zone based on other swiftlet colonies.


�Comment – does this class as an IBA feature as ExW? 


�Presumably it forages in the area


�Need a standard for area around swiftlet caves 1km radius?
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