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3.6 MARINE BIRDS 

 

3.6.1 INTRODUCTION 

This section focuses on marine birds that breed in or migrate through the Mariana Islands Training and 
Testing (MITT) Study Area (Study Area). This large category includes seabirds, shorebirds, or other birds 
that use the marine environment. Some of these birds are year-round residents in the Mariana Islands, 
while some species are migratory. Seabirds are birds whose normal habitat and food source is the sea, 
whether they utilize coastal waters (the nearshore), offshore waters, or pelagic waters (the open sea) 
(Harrison 1983, U.S. Fish and Wildlife Service 2005). Shorebirds are birds that primarily forage in coastal 
waters (including beaches, tidal areas, and estuaries) and inland freshwater marshes and riverine areas 
(Temple 2001, Engilis and Naughton 2004). This section provides profiles of Endangered Species Act 
(ESA)-listed species, a list of species protected under the Migratory Bird Treaty Act (MBTA) and 

MARINE BIRDS SYNOPSIS 

The United States Department of the Navy considered all potential stressors, and the 
following were analyzed for marine birds: 

¶ Acoustic (sonar and other active acoustic sources; underwater explosives; 
swimmer defense airguns; weapons firing, launch, and impact noise; vessel 
noise; and aircraft noise) 

¶ Energy (electromagnetic devices) 

¶ Physical disturbance and strike (aircraft and aerial targets, vessels, in-water 
devices, military expended materials, ground disturbance, and wildfires) 

¶ Ingestion (munitions and military expended materials other than munitions) 

¶ Secondary (impacts associated with sediments, water quality and air quality) 

Preferred Alternative (Alternative 1) 

¶ Acoustic: Pursuant to the Endangered Species Act (ESA), the use of sonar and 
other active acoustic sources, underwater explosives, swimmer defense 
airguns, vessel noise, and aircraft noise would have no effect on ESA-listed 
marine birds.  

¶ Energy: Pursuant to the ESA, the use of electromagnetic devices would have no 
effect on ESA-listed marine birds.  

¶ Physical Disturbance and Strike: Pursuant to the ESA, the use of aircraft, vessels, 
in-water devices, and military expended materials would have no effect on ESA-
listed marine birds.  

¶ Ingestion: Pursuant to the ESA, the potential for ingestion of military expended 
materials would have no effect on ESA-listed marine birds. 

¶ Secondary: Pursuant to the ESA, secondary stressors would have no effect on 
ESA-listed marine birds. There is no critical habitat for ESA-listed marine birds 
within the MITT Study Area. 

¶ Under the Migratory Bird Treaty Act regulations applicable to military readiness 
activities (50 C.F.R. Part 21), the stressors introduced during training and testing 
activities would not result in a significant adverse effect on migratory bird 
populations. 
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considered by the United States (U.S.) Fish and Wildlife Service to be Birds of Conservation Concern, and 
a general description of major species groups of birds in the Study Area. 

Section 3.6.1 (Introduction) provides an introduction of major taxonomic groups of marine birds that 
may be found within the Study Area, as well as regulatory frameworks concerning these species. Section 
3.6.2 (Affected Environment) provides more detailed information on known occurrences and behavior at 
sea and on land, as well as detailed species descriptions for special status species. Complete analysis and 
summary of potential impacts of the Proposed Action on birds are found in Sections 3.6.3 
(Environmental Consequences) and 3.6.4 (Summary of Potential Impacts on Marine Birds), respectively. 

3.6.1.1 Endangered Species Act 

Three seabirds that occur in the Study Area are listed under the ESA as threatened or endangered 
species. The short-tailed albatross (Phoebastria albatrus) and Hawaiian petrel (Pterodroma 
sandwichensisύ ŀǊŜ ƭƛǎǘŜŘ ŀǎ ŜƴŘŀƴƎŜǊŜŘΣ ŀƴŘ ǘƘŜ bŜǿŜƭƭΩǎ ǎƘŜŀǊǿŀǘŜǊ όPuffinus auricularis newelii) is 
listed as threatened. ¢ƘŜ Iŀǿŀƛƛŀƴ ǇŜǘǊŜƭ ŀƴŘ bŜǿŜƭƭΩǎ ǎƘŜŀǊǿŀǘŜǊ ǊŀǊŜƭȅ ƻŎŎǳǊ ǿƛǘƘƛƴ ǘƘŜ {ǘǳŘȅ !ǊŜŀΦ 
The status, presence, and nesting occurrence of ESA-listed seabirds in the Study Area are provided in 
Table 3.6-1. In 2010, the U.S. Fish and Wildlife Service (USFWS) concurred with the U.S. Department of 
ǘƘŜ bŀǾȅΩǎ όbŀǾȅΩǎ) determination that training activities included in the Mariana Islands Range Complex 
(MIRC) Environmental Impact Statement (EIS)/Overseas EIS (OEIS) would have no effect on the short-
ǘŀƛƭŜŘ ŀƭōŀǘǊƻǎǎΣ Iŀǿŀƛƛŀƴ ǇŜǘǊŜƭΣ ƻǊ bŜǿŜƭƭΩǎ ǎƘŜŀǊǿŀǘŜǊ ό¦Φ{Φ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜ нл10). In early 
2015, the Navy and USFWS completed Section 7 ESA consultation with the issuance by the USFWS of a 
new Biological Opinion for activities proposed in this EIS/OEIS (U.S. Fish and Wildlife Service 2015). Like 
the 2010 Biological Opinion, the activities proposed in this EIS/OEIS would have no effect on ESA-listed 
marine birds. Other ESA-listed bird species do occur within the MITT Study Area, but these species are 
associated with terrestrial habitats and are therefore analyzed for impacts in Section 3.10 (Terrestrial 
Species and Habitats). These bird species include the Mariana swiftlet (Aerodramus bartschi), Mariana 
crow (Corvus kubaryi), Mariana common moorhen (Gallinula chloropus guami), Micronesian megapode 
(Megapodius laperous), Nightingale reed warbler (Acrocephalus luscinia), and Rota bridled white-eye 
(Zosterops rotensis). 

Table 3.6-1: Endangered Species Act Listed Seabird Species Found in the Study Area 

Species Name and Regulatory Status Presence in Study Area1 

Common Name Scientific Name 
Endangered 
Species Act 

Status 

Open Ocean/ 
Transit Corridor 

Coastal/ 
Breeding Areas2  

Hawaiian petrel 
Pterodroma 
sandwichensis 

Endangered Yes No 

Short-tailed 
albatross 

Phoebastria 
albatrus 

Endangered Yes No 

Newellôs shearwater 
Puffinus auricularis 
newelli 

Threatened Yes No 

1 No Endangered Species Act-listed seabird has been observed on land within the Mariana Islands. These seabirds were observed at 
sea during marine mammal surveys in 2007 (U.S. Department of the Navy 2007). 
2 See Table 3.6-5 for a list of known breeding locations for seabirds within the Study Area.  
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3.6.1.2 Migratory Bird Treaty Act Species and 50 Code of Federal Regulations Part 21.15 
Requirements 

Marine birds in the Study Area include those listed under the MBTA of 1918 (16 United States Code 
703ς712; Ch. 128; 13 July 1918; 40 Stat. 755 as amended) (U.S. Department of Defense and U.S. Fish and 
Wildlife Service 2006). A migratory bird is any species or family of birds that live or reproduce in or 
migrate across international borders at some point during their annual life cycle. The MBTA established 
federal responsibilities for the protection of nearly all species of birds, eggs, and nests. In 2006, the 
USFWS and U.S. Department of Defense (DoD) signed a Memorandum of Understanding to promote 
conservation of migratory birds (U.S. Department of Defense and U.S. Fish and Wildlife Service 2006). Of 
the 1,007 species protected under the MBTA, over 100 species are known or believed to occur in the 
Study Area. These species are not analyzed individually, but rather are grouped based on taxonomic or 
behavioral similarities based on the stressor being analyzed. The summary of conclusions of potential 
impacts on species protected under the MBTA is presented in Section 3.6.3 (Environmental 
Consequences).  

Through the National Defense Authorization Act, Congress determined that allowing incidental take of 
migratory birds as a result of military readiness activities is consistent with the MBTA. The Final Rule was 
published in the Federal Register on 28 February 2007 (Federal Register Volume 72, No. 29, 28 February 
2007), and may be found at 50 Code of Federal Regulations (C.F.R.) Part 21.15. Congress defined military 
readiness activities as all training and operations of the Armed Forces that relate to combat and the 
adequate and realistic testing of military equipment, vehicles, weapons, and sensors for the proper 
operation and suitability for combat use. The measure directs the Armed Forces to assess the effects of 
military readiness activities on migratory birds, in accordance with the National Environmental Policy 
Act. It also requires the Armed Forces to develop and implement appropriate conservation measures if a 
proposed action may have a significant adverse effect on a migratory bird population. Specifically, 50 
C.F.R. Part 21.15 specifies a requirement to confer with the USFWS when the military readiness activities 
in question will have a significant adverse effect on a population of migratory bird species. An activity 
has a significant adverse effect if, over a reasonable period of time, it diminishes the capacity of a 
population of migratory bird species to maintain genetic diversity, to reproduce, and to function 
effectively in its native ecosystem. A population, as used in 50 C.F.R. Part 21.3 (definitions), is defined as 
άŀ ƎǊƻǳǇ ƻŦ ŘƛǎǘƛƴŎǘΣ ŎƻŜȄƛǎǘƛƴƎΣ ǎŀƳŜ ǎǇŜŎƛŜǎΣ ǿƘƻǎŜ ōǊŜŜŘƛƴƎ ǎƛǘŜ ŦƛŘŜƭƛǘȅΣ ƳƛƎǊŀǘƛƻƴ ǊƻǳǘŜǎΣ ŀƴŘ 
wintering areas are temporally and spatially stable, sufficiently distinct geographically (at some point of 
the year), and adequately described so that the population can be effectively monitored to discern 
changes in its statusΦέ 

The Navy identified two species that breed on Farallon de Medinilla (FDM) that may warrant conferring 
with the USFWS because of regional distributions and use of FDM as a rookery. The great frigatebird 
(Fregata minor) may occasionally nest on FDM, which is one of only two small breeding colonies known 
to exist within the Mariana Islands. The masked booby (Sula dactylatra) breeds on FDM, the largest 
breeding colony in Mariana Islands. Because of the apparent importance of FDM to these two species, 
the great frigatebird and masked booby are analyzed in more detail in this section, with an emphasis on 
how military use of FDM may impact these species. Further, an analysis is presented in this section as to 
whether military use of FDM may significantly affect populations, pursuant with 50 C.F.R. Part 21.15. 

For the purposes of this analysis, the Navy examined the best available distribution data for the masked 
booby and great frigatebird within the western and central Pacific basin. This information is described in 
further detail in Section 3.6.2.6 (Rookery Locations and Breeding Activities within the Mariana Islands 
Training and Testing Study Area). For the great frigatebird, breeding on FDM is rare and sporadic. FDM 
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does not appear to be a stable breeding location. Further, statistical analyses of survey data collected 
over the past 18 years at FDM (as described in Section 3.6.2.6) demonstrated that no definite 
conclusions about long-term population trends can be reached, i.e., the results are statistically non-
significant. 

 FDM has been used as a bombing range since 1971, and the U.S. government entered into a formal 
lease agreement for military use of the island with the Commonwealth of the Northern Mariana Islands 
(CNMI) in 1983 (United States of America and Commonwealth of the Northern Mariana Islands 1983).  

3.6.1.3 United States Fish and Wildlife Service Birds of Conservation Concern 

Birds of Conservation Concern are species, subspecies, and populations of migratory and non-migratory 
birds that the USFWS determines through policy documents to be the highest priority for conservation 
actions (U.S. Fish and Wildlife Service 2008a). The purpose of the Birds of Conservation Concern 
category is to prevent or remove the need for additional ESA bird listings by implementing proactive 
management and conservation actions needed to conserve these species. The USFWS maintains a list of 
Birds of Conservation Concern (U.S. Fish and Wildlife Service 2008a). There are five species considered 
Birds of Conservation Concern that occur within the Study Area. These species are the black-footed 
albatross (Phoebastria nigripes)Σ !ǳŘǳōƻƴΩǎ ǎƘŜŀǊǿŀǘŜǊ (Puffinus lherminieri), Christmas shearwater 
(Puffinus nativitatis), Herald petrel (Pterodroma arminjoniana), and Tahiti petrel (Pseudobulweria 
rostrata). Four of these species were observed at sea during the 2007 Mariana Islands Sea Turtle and 
Cetacean Survey, with the lone exception being the Christmas shearwater (U.S. Department of the Navy 
2007). This species is known to occur in the northern portion of the Mariana archipelago (Pratt et al. 
1987). hƴƭȅ ǘƘŜ !ǳŘǳōƻƴΩǎ ǎƘŜŀǊǿŀǘŜǊ Ƙŀǎ ōŜŜƴ ƻōǎŜǊǾŜŘ ƻƴ DǳŀƳΣ ¢ƛƴƛŀƴΣ ŀƴŘ C5a ŀƴŘ ƛǎ ǘƘƻǳƎƘǘ ǘƻ 
be a rare, non-breeding visitor to these islands (Pratt et al. 1987). Table 3.6-2 lists Birds of Conservation 
Concern, as well as seabirds and shorebirds, known to breed within the Study Area. 

3.6.1.4 Major Bird Groups 

There are six major groups of seabirds, shorebirds, and other birds associated with marine and 
freshwater habitats within the Study Area. These major bird groups are listed in Table 3.6-3. Some of 
these birds breed on land within the Mariana Islands and forage in freshwater or brackish waters (such 
as estuaries and inland freshwater wetlands). 

Seabirds are primarily open ocean or coastal water feeders. Seabird species that forage in the open 
ocean are strictly marine, ranging far out to sea and returning to land only to breed. Laysan, 
black-footed, and short-tailed albatrosses, and sooty and arctic terns are examples of Pacific seabirds 
that live and feed in the open ocean (U.S. Fish and Wildlife Service 2005). Major seabird groupings 
include Pelecaniformes (pelicans, cormorants, gannets, and frigatebirds), Phaethontiformes 
(tropicbirds), and Procellariiformes (albatrosses, petrels, storm-petrels, and shearwaters). 
Charadriiformes include species that are considered both seabirds and shorebirds. Within this 
taxonomic group, skuas, jaegers, gulls, terns, and noddies have more pelagic characteristics and are 
therefore considered to be seabirds. Plovers, tattlers, sandpipers, and phalaropes are species groupings 
within the Charadriiformes that are considered shorebirds. Shorebirds rarely range far from land (except 
during migrations), foraging in marine, estuarine, freshwater, and sometimes terrestrial habitats, and 
most return to land to roost at night. Anseriformes (ducks, geese, swans, and wigeons) are considered 
wading birds. These birds are closely associated with freshwater and brackish habitats. Other bird 
species that are not considered seabirds or shorebirds may rarely visit the Mariana Islands. For instance, 
rare occurrences of ospreys (Pratt et al. 1987) and peregrine falcons (Aguon et al. 2000) have been 
reported on Guam. Because these migratory birds of prey are closely associated with marine and 
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estuarine environments (and prey on seabirds and shorebirds), they are included in Table 3.6-3 as a sixth 
major grouping. 

Table 3.6-2: United States Fish and Wildlife Service Birds of Conservation Concern and Breeding Seabirds within 
the Study Area 

Common 
Name 

Scientific 
Name 

Breeding location on  
DoD Owned or Leased Property1 

Other Islands within the Study Area2 

Black-footed 
albatross  

Phoebastria 
nigripes  

- - 

Audubonôs 
shearwater 

Puffinus 
lherminieri 

- - 

Christmas 
shearwater 

Puffinus 
nativitatis 

- - 

Herald petrel 
Pterodroma 
arminjoniana 

- - 

Tahiti petrel 
Pseudobulweri
a rostrata 

- - 

Red-tailed 
tropicbird 

Phaethon 
rubricauda 

- Uracas, Maug, Pagan, Guguan, Rota 

White-tailed 
tropicbird 

Phaethon 
lepturus 

- Guguan 

Wedge-tailed 
shearwater 

Puffinus 
pacificus 

- Saipan, Naftan Rock (off Aguiguan) 

White tern Gygis alba 

NBG Main Base (Neye Island3 north coast of 
Orote Point and rocky offshore islets, trees 
on the main installation), Tinian (Puntan 
Masalok), FDM 

Uracas, Pagan, Agrihan, Asunción, Maug, 
Alamagan, Guguan, Sarigan, Anatahan, 
Saipan, Aguiguan 

Sooty tern Sterna fuscata FDM 
Uracas, Maug (possible), Asunción, 
Guguan, Naftan Rock (off Aguiguan) 

Black noddy Anous minutes 
NBG Main Base (Neye Island), Andersen 
AFB (shoreline between Pati Point and 
Tagua Point), Tinian (Puntan Masalok), FDM 

Uracas, Maug, Asunción, Agrihan, Pagan, 
Guguan, Aguiguan  

Brown noddy Anous stolidus 

NBG Main Base (Orote Island and rocky 
offshore islets, Neye Island3), Andersen AFB 
(shoreline between Pati Point and Tagua 
Point), Tinian (Puntan Masalok), FDM 

Uracas, Maug, Asunción, Agrihan, Pagan 
(Tograi Rock, possible), Alamagan, 
Guguan, Sarigan, Anatahan (Bird Rock), 
Saipan, Aguiguan (and Naftan Rock), Rota 

Masked booby Sula dactylatra FDM Uracas, Maug, Guguan 

Red-footed 
booby 

Sula FDM Maug, Asunción, Pagan, Guguan, Rota 

Brown booby 
Sula 
leucogaster 

FDM 
Uracas, Maug, Asunción, Agrihan, Pagan, 
Alamagan, Guguan, Sarigan, Anatahan, 
Saipan, Naftan Rock, Rota 

Great 
frigatebird 

Fregata minor FDM Maug (possible) 

1 There are over 100 species of seabirds and shorebirds known to occur or likely to occur within the Study Area. This table lists birds 
that are known to breed or likely to breed on DoD-owned or leased lands and other islands within the Study Area, as well as birds 
considered by the U.S. Fish and Wildlife Service as Birds of Conservation Concern. Birds of Conservation Concern are highlighted in 
bold. 
2 These islands are located within the Study Area; however, these islands do not include Navy owned or leased lands. Limited training 
activities may occur on Rota and Saipan through special use agreement with local authorities. 
3 Breeding activity at Neye Island or species is questionable due to the possible presence of brown treesnakes 
Notes: Andersen AFB = Andersen Air Force Base, DoD = United States Department of Defense, FDM = Farallon de Medinilla, 
NBG = Naval Base Guam 
Sources: Reichel (1991), Lusk et al. (2000), Wiles (2005), National Oceanic and Atmospheric Administration (2005a, b, c, d, e), U.S. 
Department of the Navy (2013a), U.S. Fish and Wildlife Service (2011a). 
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3.6.1.5 Areas Included in the Analysis 

As discussed in Chapter 2 (Description of Proposed Action and Alternatives), the MITT Study Area 
includes approximately 502,000 square nautical miles (nm2), all of which may be used by species 
belonging to the six taxonomic orders listed in Table 3.6-3. Chapter 2 (Description of Proposed Action 
and Alternatives) also describes the areas owned or leased by the DoD on Guam and the CNMI. 

Table 3.6-3: Descriptions and Examples of Major Taxonomic Groups within the Study Area 

Major Taxonomic Groups1 
Vertical Distribution in the Mariana Islands Training 

and Testing Study Area 

Common Name 
(Taxonomic Group) 

Description 
Open Ocean 

Areas 

Bays, 
Estuaries, 
and Rivers 

Inland Wetlands 
and Open Upland 

Areas 

Boobies, pelicans, 
cormorants, and 
frigatebirds 
(order 
Pelecaniformes) 

Diverse group of large, 
fish-eating seabirds with four 
toes joined by webbing, often 
occur in large flocks near high 
concentrations of bait fish. 

Airborne, 
surface, water 
column 

Airborne, 
surface, 
water column 

Potential foraging in 
freshwater wetlands 

Tropicbirds (order 
Phaethontiformes) 

Fish-eating group of birds, 
nesting in solitary pairs away 
from other breeding 
concentrations of seabirds. 

Airborne, 
surface, water 
column 

Airborne, 
surface, 
water column 

Potential foraging in 
freshwater wetlands 

Albatrosses, petrels, 
shearwaters, and 
storm-petrels 
(order 
Procellariiformes) 

Group of largely pelagic 
seabirds, fly nearly continuously 
when at sea, and soar low over 
the water surface to find prey, 
some species dive below the 
surface. 

Airborne, 
surface, water 
column 

Airborne, 
surface, 
water column 

Potential foraging in 
freshwater wetlands 

Phalaropes, plovers, 
tattlers, sandpipers, 
gulls, noddies, terns, 
skimmers, skuas, and 
jaegers (order  
Charadriiformes) 

Diverse group of small to 
medium sized shorebirds, 
seabirds and allies inhabiting 
coastal, nearshore, and 
open-ocean waters 

Airborne, 
surface, water 
column 

Airborne, 
surface, 
water column 

Potential foraging in 
freshwater wetlands, 
potential foraging in 
open grasslands 
and mowed areas 

Wading birds, such as 
ducks, herons, 
wigeons 
(order Anseriformes) 

Plant and fish eating group of 
shorebirds with close 
associations with freshwater 
breeding and wintering 
grounds. 

Airborne 
Airborne, 
surface, 
water column 

Airborne, surface, 
water column 

Birds of prey, such as 
osprey and peregrine 
falcons 
(order Accipitriformes) 

Birds of prey, rare occurrences 
within the Mariana Islands, 
preying on seabirds and 
shorebirds 

Airborne 
Airborne, 
surface (for 
foraging) 

Airborne, surface 
(for foraging) 

1 Major taxonomic groups based on American Ornithologists Unionôs Checklist of North American Birds (7th Ed.) (Chesser et al. 
2009) and Sibley (Sibley 2000). 

Not all of the land areas within the MITT Study Area are included for analysis for potential impacts on 
seabirds and shorebirds. For instance, some land training areas on Guam do not contain seabird or 
shorebird habitats, and therefore the likelihood of potential impacts due to training and testing activities 
is negligible. Rota is excluded from the analysis because training activities on Rota occur in urban and 
developed settings, such as urban warfare exercises. Saipan is also not included in the analysis for 
seabirds and shorebirds, although this island supports occasional land training. The area identified for 
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land training activities is the Marpi Maneuver Area, and it does not contain aquatic or marine habitats or 
terrestrial roosting habitats for seabirds or shorebirds. 

Based on these criteria, only the following land areas within the Study Area are carried forward for 
analysis: Andersen Air Force Base, Naval Main Base (Naval Base Guam Apra Harbor, Sasa Valley and 
Tenjo Vistas Tank Farms, and Naval Base Guam Munitions Site), Tinian Military Lease Area, and FDM. 
These areas are described in more detail throughout this section. 

3.6.2 AFFECTED ENVIRONMENT 

Seabirds, shorebirds, and other species that use the marine environment occur within the Study Area 
year-round, seasonally, or during migration seasons. Some of these bird species are considered rare 
vagrants, their known ranges are thought to be outside of the Study Area, however, may transit the 
Study Area because of storm fronts or other weather-related factors.  

Inhabited islands within the Study Area have been extensively altered by humans and support a wide 
array of introduced predators, plants, and invertebrate pests. The largest inhabited islands are located in 
the southern portion of the Marianas Archipelago (Guam, Rota, Saipan, and Tinian) and support less 
than 4 percent of the 265,000 seabirds estimated to occur within the Study Area (U.S. Fish and Wildlife 
Service 2005). The most important colony locations for seabirds are in the northern portion of the 
Mariana archipelago, particularly Uracas, Maug, Guguan, Asunción, FDM, and Naftan Rock off of 
Aguiguan (Reichel 1991, U.S. Fish and Wildlife Service 2005). These islands are of little commercial value, 
and with the exception of FDM, are all designated by CNMI as wildlife areas or sanctuaries (Reichel 
1991, U.S. Fish and Wildlife Service 2005). 

Ocean habitats are dynamic and often change in size, shape, magnitude, and location as water masses 
of varying temperature, salinity and velocity converge and diverge (U.S. Fish and Wildlife Service 2005). 
Dynamic habitats are also created when water interacts with ocean floor topography (such as islands, 
seamounts, and ocean trenches). Current convergences and eddy effects (created by islands) promote 
productivity and concentrate prey for seabirds (Mann and Lazier 1996, Oedekoven et al. 2001). 
Generally, most fish are found in schools close to land, and consequently most distinctive seabirds of 
this region (e.g., tropicbirds, boobies, frigatebirds, and several species of terns) keep to nearshore or 
coastal waters (McGowan et al. 2003). 

Nonresident migrant shorebirds, such as the Pacific golden plover, migrate to Guam and the CNMI 
during winter months along the West Pacific Flyway. There are no breeding shorebirds in the Mariana 
Islands (Engilis and Naughton 2004). The West Pacific Flyway, shown in Figure 3.6-1, includes various 
other Pacific archipelagos, such as New Zealand, Samoa, Line Islands, Phoenix Islands, Hawaii, and 
continental sub-arctic and arctic regions in Alaska. Upon arrival, the Mariana Islands provide limited 
resources for shorebirds due to small island size, narrow intertidal zones, and lack of extensive mudflats 
(Parish et al. 1987). The highest quality habitats for wintering shorebirds are found on Guam and Saipan 
(Stinson et al. 1997). During the wet season, approximately June through November, ephemeral basins 
with short grass, exposed mud, and shallow pools provide habitat for migratory shorebirds wintering in 
the islands. Larger expanses of short grass habitats associated with military bases, airports, golf courses, 
fields, and residential parks are utilized by golden-plovers and, to a lesser extent, turnstones (Engilis and 
Naughton 2004). 
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Figure 3.6-1: West Pacific Flyway 

3.6.2.1 Group Size 

A variety of group sizes and diversity may be encountered throughout the Study Area, ranging from 
solitary migration of an individual bird to large concentrations of mixed-species flocks. Flock size is likely 
dependent on the type of species, proximity to land, and seasonality of prey species. For instance, 
seabird species such as boobies, noddies, shearwaters, and white terns are frequent above tuna schools, 
while albatrosses and petrels tend to be more solitary (Squire et al. 1977). 

3.6.2.2 Diving 

aƻǎǘ ǎŜŀōƛǊŘǎ ŦƻǳƴŘ ǿƛǘƘƛƴ ǘƘŜ {ǘǳŘȅ !ǊŜŀ ǿƛƭƭ ŦŜŜŘ ōȅ ŘƛǾƛƴƎΣ ǎƪƛƳƳƛƴƎΣ ƻǊ ƎǊŀǎǇƛƴƎ ǇǊŜȅ ŀǘ ǘƘŜ ǿŀǘŜǊΩǎ 
surface or within the upper portion (1ς2 meters [m] [3ς6 feet {ft.}]) of the water column (Sibley 2000). 
Plunge-diving, as utilized by terns and pelicans, is a foraging strategy in which the bird hovers over the 
water and dives into the water to pursue fish. Diving behavior in terns is limited to  
plunge-diving during foraging (Tremblay et al. 2003) and, in general, tern species do not usually dive 
deeper than 3 ft. (1 m). 

3.6.2.3 Bird Hearing 

Although hearing range and sensitivity has been measured for many land birds, little is known of seabird 
hearing. The majority of the published literature on bird hearing focuses on terrestrial birds and their 
ability to hear in flight. A review of 32 terrestrial and marine species reveals that birds generally have 
greatest hearing sensitivity between 1 and 4 kilohertz (kHz) (Ryals et al. 1999). Very few can hear below 
20 Hertz (Hz), most have an upper frequency hearing limit of 10 kHz, and none exhibit hearing at 
frequencies higher than 15 kHz (Dooling et al. 2000). Hearing capabilities have been studied for only a 
few seabirds (Beason 2004, Beuter et al. 1986, Thiessen 1958, Wever et al. 1969); these studies show 
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that seabird hearing ranges and sensitivity are consistent with what is known about bird hearing in 
general. 

There is little published literature on the hearing abilities of birds underwater. In fact, there are no 
measurements of the underwater hearing of any diving birds (Therrien et al. 2011). There are some 
studies of bird behavior underwater when exposed to sounds, from which some hearing abilities of birds 
underwater could be inferred. Common murres (Uria aalge) were deterred from gillnets by acoustic 
pingers emitting 1.5 kHz pings at 120 decibels (dB) referenced (re) to 1 micropascal (µPa); however, 
there was no significant reduction in rhinoceros auklet (Cerorhinca monocerata) bycatch in the same 
nets (Melvin and Parrish 1999). In another study, firing of guns over water deterred African penguins 
(Spheniscus demersus) from an area, but playback of Orca (Orcinus orca) vocalizations did not (Cooper 
1982). 

3.6.2.4 General Threats 

Threats to seabird populations in the Study Area may include human-caused stressors such as incidental 
mortality from interactions with commercial and recreational fishing gear, introduced/non-native 
species, disturbance and degradation of nesting areas by humans and feral animals, egg collecting, noise 
pollution from construction and other human activities, nocturnal collisions with power lines and 
artificial lights, and pollution, such as that from oil spills and plastic items (Clavero et al. 2009, 
International Union for Conservation of Nature and Natural Resources 2010, North American Bird 
Conservation Initiative 2010, U.S. Fish and Wildlife Service 2005, 2008b). Predation of seabird eggs, 
chicks, and eggs by invasive species is of particular concern. Disease, volcanic eruptions, storms, and 
harmful algal blooms are also threats to seabirds (Jessup et al. 2009, North American Bird Conservation 
Initiative 2010, U.S. Fish and Wildlife Service 2005, 2008b). In addition, seabird distribution, abundance, 
breeding, and other behaviors are affected by cyclical environmental events, such as the El Niño 
Southern Oscillation and Pacific Decadal Oscillation in the Pacific Ocean (Vandenbosch 2000), as noted 
in Section 3.1 (Sediments and Water Quality). 

An estimated 39 percent of seabirds that depend on ocean habitats are declining (North American Bird 
Conservation Initiative 2010). In the long term, climate change could be the largest threat to seabirds. 
Climate change effects include changes in air and sea temperatures, in precipitation, in the frequency 
and intensity of storms, in pH level of sea water, and in sea level rise. These changes could affect overall 
marine productivity and biodiversity, which could affect the food resources, distribution, and 
reproductive success of seabirds (Duffy 2011, Aebischer et al. 1990, Congdon et al. 2007, North 
American Bird Conservation Initiative 2010). Projections indicate that a 1 m (3.3 ft.) rise by the year 2100 
is plausible (Fletcher 2009). As a result, seabird nesting colonies that occur along sections of coastlines 
undergoing sea level rise may experience a loss of nesting habitat (Congdon et al. 2007). 

Threats to shorebirds in the Mariana Islands include degradation of wetlands, ephemeral basins, tidal 
flats, and mangrove estuaries; loss of seasonally flooded agricultural lands from expanded development; 
and predation by brown treesnakes and introduced feral animals. For a more detailed discussion of 
introduced animals on Guam, Rota, Tinian, Saipan, and FDM, see Section 3.10 (Terrestrial Species and 
Habitats). 

3.6.2.5 At-Sea Observations of Seabirds and Shorebirds 

Distribution and abundance vary considerably by species, with some species primarily occurring in 
nearshore habitats and others primarily occurring in offshore pelagic habitats. The area from the beach 
to about 10 nautical miles (nm) offshore provides foraging areas, a migration corridor, and winter 
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habitat for various breeding and transient pelagic seabirds and shorebirds. Wintering shorebirds and 
transient shorebirds on the way to other wintering grounds are commonly observed in open areas (e.g., 
mowed grassy and paved areas) throughout the Mariana Islands. Pelagic seabirds are widely distributed 
throughout the Marianas, but they tend to congregate in areas of high productivity and prey availability. 
The Navy-funded Mariana Islands Sea Turtle and Cetacean Survey observed a total of 40 bird species 
along four legs (trips), accounting for 814 individual observations of seabirds and shorebirds within the 
cruise area (U.S. Department of the Navy 2007). Figure 3.6-2 shows the general location of survey legs 
for the Mariana Islands Sea Turtle and Cetacean Survey, and Table 3.6-4 lists each species observed 
during each survey leg. Figure 3.6-2 also shows known rookery locations for breeding seabirds within the 
Study Area from other sources.  

3.6.2.6 Rookery Locations and Breeding Activities within the Mariana Islands Training and 
Testing Study Area 

Seabirds are known to breed in a few locations on DoD-owned and leased properties within the Study 
Area. Table 3.6-5 lists each property that supports breeding activities of seabirds. These areas are 
described in more detail in the following subsections. Rota and Saipan also support important breeding 
ƳŀǊƛƴŜ ōƛǊŘ ǊƻƻƪŜǊƛŜǎΣ ǎǳŎƘ ŀǎ LΩ/ƘŜƴŎƘƻƴ .ƛǊŘ /ƻƴǎŜǊǾŀǘƛƻƴ !ǊŜŀ ƻƴ wƻǘŀ ŀƴŘ .ƛǊŘ LǎƭŀƴŘ ƻŦ {ŀƛǇŀƴΦ 
These areas are not within or proximate to land training activities within the Study Area; therefore, 
these areas are excluded from the analysis. 

3.6.2.6.1 Guam 

The introduction of brown treesnakes (Boiga irregularis) and rats (Rattus spp.) are primarily responsible 
for the extirpation of avian species on Guam, and successful seabird breeding activities can only occur 
where brown treesnakes cannot easily access (GovGuam Division of Aquatic and Wildlife Resources 
2006). For example, Pacific reef herons (Ardrea sacra) historically bred along the western coast from 
Orote Point to Cocos Island (Lusk et al. 2000), and the disappearance of this species coincided with the 
declines of forest bird species attributed to predation in the 1980s and 1990s (Rodda et al. 1997, Savidge 
1987). The Mariana mallard (Anas platyrhyncos) and the white-browned rail (Poliomnas cenereus), 
however, were extirpated from Guam prior to the arrival of the brown treesnake (Savidge 1987). 

Some nesting activities can persist on Guam in areas out of reach of introduced predators. Brown 
noddies (Anous stolidus) nest and roost on steep cliffs, rocky offshore islets, and on channel makers in 
Outer Apra Harbor. Additionally, this species roosts on at least two small emergent rock islands off the 
north and south coast of Orote peninsula. Brown boobies (Sula leucogaster) also nested on Orote Island 
previous to the construction of Kilo Wharf, but no longer nest on Guam. The coastal islets, reef flats, 
grassy fields, and other open areas on Guam provide seasonal foraging habitat to any number of 
migratory shorebirds (U.S. Department of the Navy 2013a). 

Estuarine wetlands occur in areas of tidal intrusion or brackish water and consist primarily of mangroves 
and the lower channels of rivers. The largest concentrations of mangroves exist along the eastern shores 
of Naval Base Guam Apra Harbor and are considered the most extensive and diverse in the Mariana 
Islands (GovGuam Department of Aquatic and Wildlife Resources 2006). Marshes of bulrushes (Scirpus 
littoralis) are found at several locations in Naval Base Guam Apra Harbor. The largest area is the artificial 
San Luis Ponds, an important foraging location for many species of migratory shorebirds (GovGuam 
Department of Aquatic and Wildlife Resources 2006, U.S. Department of the Navy 2013a). Locations of 
known breeding sites of seabirds on Guam are shown in Figure 3.6-3. 
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Figure 3.6-2: Breeding Locations of Seabirds within the Mariana Islands 
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Table 3.6-4: Pelagic Marine Bird Observations within the Study Area 

Family Common Name1 Scientific Name 

MISTCS Survey Leg2 

TOTAL Leg 
1 

Leg 
2 

Leg 
3 

Leg 
4 

Albatrosses 
Family Diomedeidae 

Short-tailed Albatross Phoebastria albatrus - 1 - 1 2 

Black-footed Albatross Phoebastria nigripes - - - 1 1 

Petrels and 
Shearwaters (Family 

Procellariidae) 

Tahiti Petrel Pseudobulweria rostrata 3 - - 2 5 

Mottled Petrel Pterodroma inexpectata - - 1 - 1 

Kermadec Petrel  Pterodroma neglecta 3 4 - 1 8 

Herald Petrel Pterodroma arminjoniana 6 3 2 1 12 

Hawaiian Petrel Pterodroma sandwichensis 3 - - - 3 

White-necked Petrel Pterodroma cervicalis 5 - - - 5 

Bonin Petrel Pterodroma hypoleuca 7 12 9 7 35 

Black-winged Petrel Pterodroma nigripennis - - - 1 1 

Bulwerôs Petrel Bulweria bulwerii 6 4 1 1 12 

* White-chinned Petrel Procellaria aquinoctialis - - - 1 1 

Streaked Shearwater Calonectris leucomelas 4 9 15 10 38 

Flesh-footed Shearwater  Puffinus carneipes - 1 3 9 13 

Wedge-tailed Shearwater  Puffinus pacificus 8 13 16 20 57 

Short-tailed Shearwater Puffinus tenuirostris - - - 4 4 

* Little Shearwater Puffinus assimilis  - - 1 1 1 

Audubonôs Shearwater Puffinus lherminieri 1 - 1 - 2 

Wilsonôs Storm Petrel Oceanites oceanicus - - - 2 2 

* Wedge-rumped Storm 
Petrel 

Oceanodroma Tethys - - 1 - 1 

Leachôs Storm Petrel Oceanodroma leucorhoa - - 1 7 8 

* Swinhoeôs Storm Petrel Oceanodroma monorhis - 1 - 1 2 

Matsudairaôs Storm Petrel Oceanodroma matsudairae 12 20 16 20 68 
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Table 3.6 4: Pelagic Marine Bird Observations within the Study Area (continued) 

Family Common Name1 Scientific Name 

MISTCS Survey Leg2 

TOTAL Leg 
1 

Leg 
2 

Leg 
3 

Leg 
4 

Tropicbirds  
(Family Phaethontidae) 

Red-tailed Tropicbird Phaethon rubricauda 5 13 5 11 34 

White-tailed Tropicbird Phaethon lepturus 11 6 10 7 34 

Gannets and boobies 
(Family Sulidae) 

Masked Booby Sula dactylatra - 7 1 9 17 

Red-footed Booby Sula 11 20 16 19 66 

Brown Booby Sula leucogaster 5 9 16 18 48 

Frigatebirds  
(Family Frigitatidae) 

Great Frigatebird Fregata minor 9 7 7 6 29 

Skuas and jaegers 
(Family Stercorariidae) 

Pomarine Jaeger Stercorarius pomarinus - - 7 8 15 

Parasitic Jaeger Stercorarius parasiticus - 1 7 5 13 

Long-tailed Jaeger  Stercorarius longicaudus 1 2 11 17 31 

Terns, noddies  
(Family Sternidae) 

Gray-backed Tern Sterna lunata - - - 6 6 

Sooty Tern Sterna fuscata 18 20 16 20 74 

Black Noddy Anous minutes 6 10 11 9 36 

Brown Noddy Anous stolidus 7 11 15 20 53 

White Tern Gygis alba 16 20 16 20 72 

Plovers 
(Family Charadriidae) 

Pacific Golden Plover  Pluvialis fulva - 1 - - 1 

Sandpipers, curlews, 
snipes  

(Family Scolopacidae) 

Far Eastern Curlew Numenius madagascariensis - - 1 - 1 

Common Sandpiper Actitis hypoleucos - - - 1 1 

1 Species marked with an asterisk (*) are believed sufficiently rare, unexpected, and without precedence in the Mariana Islands Sea 
Turtle and Cetacean Survey study area that in the absence of photo or specimen documentation and such sightings supported only by 
written field notes, should be regarded here as hypothetical. 
2 MISTCS study area shown in Figure 3.6-2. 
Note: MISTCS = Mariana Islands Sea Turtle and Cetacean Survey 

Source: U.S. Department of the Navy 2007 
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Table 3.6-5: Known Rookery/Nesting Locations on Department of Defense Owned or Leased Lands within the 
Mariana Islands Training and Testing Study Area 

DoD Owned or 
Leased Property  

Rookery/Nesting Location Species Supported 

Guam 

Naval Base Guam 
Main Base 

North coast of Orote Peninsula, 
rocky offshore islets 

Breeding for white terns 

Orote Island, rocky offshore 
islets 

Brown noddies (approximately 150 individuals 
reported in 2005) 

Neye Island 
Breeding location for black noddies, brown noddies, 
Pacific reef-herons, white terns, yellow bitterns1 

Portions of Main Base 
Possible breeding for white terns and noddies on 
portions of the Main Base. 

Andersen Air Force 
Base 

Shoreline between Pati Point 
and Tagua Point 

Breeding for black noddies and brown noddies 

Tinian 

Tinian Military Lease 
Area 

Puntan Masalok 
Known breeding for black noddies, brown noddies, 
boobies 

Unai Dankulo Known breeding for Pacific reef herons 

Puntan Lamanibot Known breeding area for Pacific reef heron 

Farallon de Medinilla 

Farallon de Medinilla 
Cliffline habitats and Islets Known breeding for black noddies, brown noddies, 

brown boobies, masked boobies, red-footed boobies, 
white terns, great frigatebirds 

Upland vegetated areas 
1 Breeding activity at Neye Island is questionable due to the possible presence of brown treesnakes 
Note: DoD = Department of Defense 
Sources: National Oceanic and Atmospheric Administration (2005a, b, c, d, e), U.S. Department of the Navy (2013), Mosher 
(2013). 

rightCommon marine bird species seen on Guam include residents and migrant visitors, such as the 
wandering tattler (Tringa incana), common sandpiper (Actitis hypoleucos), brown noddy, white tern 
(Gygis alba), black noddy (Anous minutus), and brown booby. Most common among the annual visitors 
to the island are the Pacific golden-plover (Pluvialis fulva), Mongolian plover (Charadrius mongolus), 
Siberian tattler (Tringa brevipes), whimbrel (Numenius phaeopus), ruddy turnstone (Arenaria interpres), 
and cattle egret (Bubulcus ibis), which might have become established on Guam (U.S. Department of the 
Navy 2013a). To date, more than 80 migrant and vagrant species have been recorded on Guam. 

3.6.2.6.2 Tinian  

Tinian serves as an important stopover location for migratory birds. These birds use Tinian to rest and 
forage during their respective non-breeding seasons. For shorebirds such as common sandpipers, Pacific 
golden-plovers, ruddy turnstones, and whimbrels, exposed coral reef and open field habitats are likely 
common observation locations on Tinian. Navy biologists have recorded black noddies, brown noddies, 
white terns, brown boobies, masked boobies, red-footed boobies, Pacific reef herons, yellow bitterns, 
great frigatebirds, red-tailed tropicbirds, and white-tailed tropic birds on Tinian (U.S. Department of the 
Navy 2013a). Hagoi is a unique inland freshwater wetland area within the Military Lease Area. This 
wetland, however, is clogged with thick stands of Phragmites karka, which limits the use of Hagoi for 
migrant shorebirds and waterbirds. In 2008, a black-winged stilt was seen at Hagoi by Navy biologists 
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and is considered a rare occurrence (U.S. Department of the Navy 2013a). Waterfowl, such as Eurasian 
wigeons and tufted ducks, and waterbirds, such as black-crowned night-ƘŜǊƻƴǎ ŀƴŘ {ǿƛƴƘƻŜΩǎ ǎƴƛǇŜΣ ŀǊŜ 
typically associated with standing water sources and may occur at the Hagoi wetland area. Gray-backed 
terns, sooty terns, and white terns also likely forage in the IŀƎƻƛ ²ŜǘƭŀƴŘ ŀǎ ǿŜƭƭ ŀǎ ¢ƛƴƛŀƴΩǎ ƴŜŀǊ-shore 
waters (U.S. Department of the Navy 2013a). 

Along the Military Lease Area coastline, Puntan Masalok (Masalok Point), rocky exposed coastlines of 
Unai Dankulo, Puntan Tahgong (Tahgong Point), and Puntan Lamanibot (Laminibot Point) have been 
identified as potential habitat for pelagic birds and shorebirds, including white-tailed tropicbirds, 
common sandpipers, Siberian tattlers, ruddy turnstones, wandering tattlers, whimbrels, black noddies, 
brown noddies, boobies, and Pacific reef herons. Environmental Sensitivity Index Maps (National 
Oceanic and Atmospheric Administration 2005a, b, c, d, e) show breeding activity at Puntan Masalok for 
black noddies, brown noddies, and boobies; Pacific reef herons breeding at Unai Dankulo and Puntan 
Lamanibot. Figure 3.6-4 shows the location of known breeding locations within military-leased 
properties on Tinian. The USFWS conducted shoreline surveys in 2008 and observed numerous Siberian 
tattlers and wandering tattlers, reef herons, black noddies, and white terns (including one large colony 
of 30-plus white terns roosting in mature langasat trees [Barringtonia asiatica]). No black noddy nesting 
areas were observed on Tinian during the survey. Most birds observed were along the western coastline 
that consists of flat coralline shelves along the water with large boulders in the bays and protection from 
the prevailing winds. White-tailed tropicbirds, black noddies, and white terns were noted in point 
transect surveys on Tinian and the white tern total population was estimated at approximately 18,000 
birds (Kessler 2009). 

3.6.2.6.3 Farallon de Medinilla  

Although FDM never likely supported a permanent human settlement, FDM does have a history of 
exploitation for human consumption. At the turn of the 20th century, exotic feathers for the European, 
American, and Australian hat industry were in high demand. Historical records show that between 1897 
and 1915 more than 3.5 million seabirds were killed on islands in the central Pacific Ocean, including 
FDM and other islands in the Marianas (Spennemann 1999). The Northern Marianas at the time were 
controlled by Germany, which purchased the islands from Spain in 1898 (Spennemann 1999). Germany 
supplied licenses to private companies for the harvest of native birds with little regulatory control. 
Tropic birds, brown boobies, frigatebirds, and white terns were especially sought after and hunted to 
the verge of extinction (Spennemann 1999). FDM was leased by Germany in 1909 for the exploitation of 
birds. By the end of the lease, which terminated in 1911, bird numbers were reduced to the point where 
further hunting became uneconomical. German control over the Northern Mariana islands was lost in 
1914 when the islands were annexed by Japan (Spennemann 1999). 

Breeding has been reported on FDM for seven seabird species (black noddies, brown noddies, brown 
boobies, masked boobies, red-footed boobies, white terns, and great frigatebirds) (Reichel 1991, Lusk 
et al. 2000, U.S. Department of the Navy 2013a). Booby species are the most readily identifiable due to 
their numbers and individual sizes. The other species-breeding locations are either dispersed or 
breeding activity is sporadic. Lusk et al. (2000) visited the island in November 1996 and confirmed 
breeding on FDM for the great frigatebird, while others have reported the great frigatebird as only 
roosting on FDM (Reichel 1991). Lusk estimated 25 birds, including several juveniles roosting with the 
main group or flying near shore. Several nests were observed, one with a single egg. The most recent 
report of a great frigatebird, however, was a single individual observed in December 2011 (U.S. 
Department of the Navy 2013b). 
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Note: The current status of Neye Island as a breeding colony is unknown. 

Figure 3.6-3: Known Breeding Locations for Seabirds on Military Lands on Guam 
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Figure 3.6-4: Known Breeding Locations for Seabirds on Military-Leased Areas on Tinian 
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From 1997 through 2013, regular seabird surveys of FDM were conducted via helicopter. The surveys 
were conducted most months from 1997 to 2008 (125 times out of a total 144 months). From 2009 
through 2013, the surveys were conducted on a quarterly basis. Over the entire 17-year period 
(204 months), aerial surveys of FDM were conducted 153 times. The three booby species were the most 
abundant seabirds on FDM and large enough to be observable from the helicopter. Navy surveyors have 
divided the island into five survey blocks, where each section runs from the outside edge (from the 
water) to the center of the island. As the chartered helicopter makes one pass by the east side and one 
pass by the west side of the island, each survey block is systematically searched (with the aid of image 
stabilizing binoculars) for the three booby species that may be roosting or nesting. Birds in flight are not 
counted. Great frigatebirds in flight or on the roost are noted when seen, as are turtles, marine 
mammals, and rare or unusual species for the island. Observations are also recorded during the transit 
to and from Saipan. After seabirds are counted the helicopter flies around the island again, and multiple 
photographs of the island are taken to document habitat condition and other noteworthy occurrences 
(U.S. Department of the Navy 2013b). 

From 1997 through 2014, regular seabird surveys of FDM were conducted via helicopter. The survey 
entailed the chartered helicopter making one pass by east side and one pass by the west side of the 
island, during which, booby detections by species were recorded, with aid of image stabilizing 
binoculars. Other seabird species along with sea turtles and marine mammals are also noted (U.S. 
Department of the Navy 2013b). The surveys were conducted most months from 1997 to 2008 and on a 
quarterly basis from 2009 ς 2014. The survey results are reported to the USFWS Pacific Islands Fish and 
Wildlife Office, in accordance with annual reporting requirements specified in recent Section 7 ESA 
consultations. The studies are also shared with local agencies within the CNMI.  

The surveys have shown seasonal and annual fluctuations of masked boobies, red-footed boobies, and 
brown boobies. During the 159 counts conducted between February 1997 and August 2014 a total of 
8,786 brown booby, 15,878 masked booby, and 57,304 red-footed booby were recorded. The numbers 
detected during each count ranged from 0 to 447 for brown booby, 6 to 404 for masked booby, and 42 
to 915 for red-footed booby. Counts averaged 55.26 (± 87.67 SD) for brown booby, 99.86 (± 59.06) for 
masked booby, and 360.40 (± 184.75) for red-footed booby (Camp et al. 2014). 

Figure 3.6-5 shows the location of rookeries for the three booby species. Lusk et al. (2000) first mapped 
the rookery locations, and the Navy has updated the locations based on observations made during the 
aerial surveys described above. Lusk et al. (2000) reported a small great frigatebird rookery; however, 
breeding has not been reported during any of the periodic surveys completed by the Navy.  

Figure 3.6-6 summarizes the number of masked boobies observed on FDM during the helicopter-based 
surveys, Figure 3.6-7 summarizes the number of red-footed boobies observed, and Figure 3.6-8 
summarizes the number of brown boobies observed (Camp et al. 2014). Results of statistical analyses of 
survey data collected from 1997 ς 2014 on all three booby species demonstrated that definite 
conclusions cannot be reached regarding long-term population trends, i.e., the results are statistically 
non-significant. 
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Note 1: Target vehicles, rectangular target, square target, and L-shaped target receive only lightweight inert ordnance not 
exceedingl100 pounds (lb.) Strafing prohibited. The H-shaped target may be targeted with inert ordnance not exceeding 500 lb. 
Strafing prohibited. The E-shaped target may be targeted with inert ordnance not exceeding 2,000 lb. Strafing authorized. 
Note 2: Areas outside of designated Impact Areas are considered ñNo Fire Areasò in accordance with COMNAVMARIANASINST 
3500.4A. 
Note 3: Booby nesting locations are updated based on (1) observations of booby nesting during periodic aerial surveys (now 
conducted quarterly, (2) species-specific habitat preferences, and (3) information provided by Lusk et al. 2000.  

Figure 3.6-5: Seabird Rookery Locations on Farallon de Medinilla




















































































































































































