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Refuge Vision

Perched on an ancient voleano, reef corals, algae, and clams grow upwards thousands of feet on the foundation built by their
ancestors over millions of years. Here, Rose Atoll National Wildlife Refuge glows pink in the azure sea. This diminutive
atoll shelters a profusion of tropical life. Encircled by a rose-colored coralline algal reef, the lagoon teems with brilliant
fish and fluted giant clams with hues of electric blue, gold, and dark teal. Sea turtles gracefully ply the waters and find safe
haven lumbering ashore to lay eggs that perpetuate their ancient species. On land, stately Pisonia trees form a dim green
cathedral where sooty tern calls echo as they fly beneath the ecanopy. Their calls join the cackling of the red-footed boobies,
whinnying of the frigate birds, and moaning of the wedge-tailed shearwaters. Inspired by their living history at the atoll,
tamaiti perpetuate Fa’a Samoa through an understanding and shared stewardship of their natural world. In the vast deep
South Pacific, Rose Atoll survives as a monument from the past and beacon for the future of biological, geological, and
cultural diversity for all Samoa.

Pale o Galuega o le Faasao mo Meaola

O lona taoto mai, o se pala mati na eaea malie a’e lona faavae i luga o se maugami, si'omia e ‘amu lona a’au, o ituaiga limu
eseese e ola ilona gataifale, ma faisua e ola lauusiusi aga’i i luga e pe a ma le afe ni futu lona maualuga o lo o taoto mai ai
lenei nofoaga na foa mai e ona tua’a i le miliona o tausaga ua mavae. I lea la nofoaga, o le Faasao a le Malo Tele mo Meaola
e pei ona mautu nei i le motu ‘amu o Rose e sulugia mai ai le lanu piniki i le sami tioata. O lenei tama’i motu ‘amu ua fai ma
nofoaga e tuai ai le tele o meaola o le si'osi’omaga. E si'osi’omia lona a’au e se limu e soa ma le lanu o le rosa, e mau lona
aloalo i i'a matagofie ma ‘amu tetele faatasi ai ma meaola ninii e felanulanua’i solo ma o lo o atagia mai ai le lanu moana,
lanu auro, ma le lanu uliuli e sosolo faapei o se faititili lona tino mai. E fegasoloa’i laumei o le gataifale i le fogasami ae
malolo maiilo latou mapusaga i le matafaga e tu'ufua ai ma atili olaola ai lo latou tupu’aga na amata asa le vavau se i 0'o
mai nei ona po. I luga o lea fanua, e fa’alafua le tuputupu a’e o laau e ta’'ua o laumatui ua fai ma nofoaga tumau o gogo ma
lagona leotele ai le fetalia’i o o latou leo i lalo o le malu o pupu laau. E fealumi nei leo o manu tagi ma le pafuga o le ‘a, o le
tagilea o le fua’o, faatasi ai ma le tagi mai o le ‘atafa, ma le ui6 o le toloa. Ona o le taualoa tele o talatuu tau measina o lea
motu ‘amu, ua teu fatu ai le naunauta’iga a tupulaga talavou e u'una’i pea le Faasamoa i se faagaoioiga malamalama toe
manino ma avea ai i latou o ni tausimea i le taavili soifua o lea si’osi’omaga tiipito. I le vasa loaloa o i le Pasefika i Saute,

o lo o papa’aveloa le soifua o le motu ‘amu o Rose ua avea ai o se motu iloga toe faailogaina na amata mai lava i lona anamua
ma o lea ua avea o se taula’iga e faasinoala i su'esu’ega tau paiolo (biological), suesu’ega o le eleele (geological), ma le talia
lelei o0 eseesega tau aganuu mo Samoa atoa.

Reef life at Rose Atoll
JE Maragos/USFWS

Rose Atoll, as seen from low Earth orbit
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Chapter 1. Introduction and Background

1.1 Introduction

Aerial photo of Rose Atoll. USFWS.

Rose Atoll National Wildlife Refuge (NWR or Refuge) is located approximately 180 miles east of
Tutuila in American Samoa. The next closest island to Rose is Ta’u Island in Manu’a 78 miles away.
This 1,613-acre Refuge was established on August 24, 1973 with the American Samoa Government
(ASG) by a cooperative agreement (see Appendix K). It is the southernmost unit of the National
Wildlife Refuge System (Refuge System) and shares
the distinction with Jarvis Island of being one of two
NWRs located south of the equator.

Originally established to conserve and protect fish
and wildlife resources, the Refuge provides habitat
for migratory seabirds and shorebirds, turtles, and
unique marine fish, coral reefs, and other
invertebrates. The focus of Refuge management is to
maintain and preserve these habitats for these species
with a greater understanding of ecosystem health
through expanded and enhanced monitoring.
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1.2 Significance of the Refuge

Rose Atoll is one of the smallest atolls in the world. It
consists of a perimeter reef encircling a central
lagoon. Rose Atoll is a nearly square geographical
feature, with sides that are approximately 1.5 miles in
length. Within the atoll there are two low, sandy
islands—Rose and Sand—Ilocated on a coralline algal
reef which surrounds the lagoon. A single channel
(ava) links the lagoon to the sea surrounding the atoll.
The lagoon is roughly 1.2 miles wide and 98 feet
deep.

Coral communities at Rose Atoll are distinctive from
reefs around the other islands in Samoa. This fringing
reef gives off a striking pink hue due to the crustose coralline algae (CCA) that is the primary reef-
building species at the atoll. The CCA reef plays a significant role in the atoll, stabilizing the
perimeter and protecting the lagoon and islands from ocean swells.

Another rare habitat at the Refuge is its tropical Pisonia forest. This type of forest can provide habitat
for many nesting seabird species. This forest type is declining in the Pacific due to the effects of
human habitation, coconut plantings, and pests such as rats and insects.

Unlike the rest of the Samoan Archipelago where they are harvested by humans, the spectacularly
colored giant clams (faisua) are found in high densities at the Refuge. Similarly, fish density is very
high and species diversity moderately high when compared to other reefs in the Samoan Archipelago.
The fish assemblages also differ by having a high density of planktivorous and carnivorous fishes
(especially unicornfishes and snappers) and lower density of herbivorous fishes (especially
parrotfishes and damselfishes).

Rose Atoll’s beach strand provides important nesting sites for the threatened green turtle, which
migrate between American Samoa and other Pacific Island nations. As the only terrestrial rat-free
areas in American Samoa, Rose Atoll’s islands are vital nesting and roosting habitat supporting 12
species of federally protected seabirds and sea turtles.

"‘: P oy e T
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CCA. Jean Kenyon, USFWS. Faisua. Jean Kenyon, USFWS. Beach strand. USFWS.

Further information (e.g., biology, cultural/historic resources, etc.) can be found in Chapters 3-5.
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Figure 1-1. Regional and local area.
Draft CCP

Rose Atoll National Wildlife Refuge Regional and Local Area

Japﬁn :

China

MDWAY ATOLL Hm‘,-;_,:_. . HAWAIIAN ISLANDS NWR
T KAUAY NWRC
%, . DAH'U NWRC
8o MAUI NWRC
“ i~
Zi#y A, : v BIG ISLAND NWRC
. MARIANA TRENCHNWR JOHNSTON ATOLL NWR

MARIANA “N| /o wake atoLL “'.5"”-‘;'
ARC OF FIRE (2, ity
?ﬁiiipplnes NWR

.!‘

A gy sy KINGMAN-REEF NWR
- [ .. # g - ‘ ¥
PALMYRA ATOLL NWR

o
Malaysia & 1 '

; HOWLAND ISLAND NWR

5 3 s

BAKER ISLANDNWR .~ JARVIS ISLAND NWR

Papua~=" _ /
New Guinea. Tu“'.."

- Solomen Is,. Tokelau

““ipor-Leste
i — /7. s gamoan \slinds
Vanuatu=

“ - ROSEATOLL NWR

" Frénch
Cook Is.. “-" Paolynesia

Il

New
Caledonia

Rose Atoll

American :
@amoa g@-‘os&ga
~Ha'o

Aunu'u Manu'a

Group 'ﬁ
ROSE ATOLL N

L

A
Produced by USFWS Region 1 W
Reduge Information Branch =
Portiand, Oregon Map Dote 7232017 Flar 11088 10 ma

Chapter 1. Introduction and Background 1-3



Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

The back sides of maps are blank to improve readability.

1-4

Chapter 1. Introduction and Background



Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

1.3 Proposed Action

We, the U.S. Fish and Wildlife Service (Service), manage national wildlife refuges as part of the
Refuge System. We propose to adopt and implement a Comprehensive Conservation Plan (CCP) for
Rose Atoll NWR. This document is the Draft Comprehensive Conservation Plan and Environmental
Assessment (Draft CCP/EA). A CCP sets forth management guidance for a refuge for a period of 15
years, as required by the National Wildlife Refuge System Administration Act of 1966 (16 U.S.C.
688dd-688ee, ef seq.) (Administration Act) as amended by the National Wildlife Refuge System
Improvement Act of 1997 (Pub. Law 105-57) (Improvement Act). The Improvement Act requires
CCPs to identify and describe:

e The purposes of the refuge;

e The fish, wildlife, and plant populations, their habitats, and the archaeological and cultural
values of the refuge;

e Significant problems that may adversely affect wildlife populations and habitats and ways to
correct or mitigate those problems;
Areas suitable for administrative sites or visitor facilities; and
Opportunities for wildlife-dependent recreation.

The proposed action in the CCP is to implement Alternative B, which has been identified as the
Service’s preferred alternative. The Service has developed and examined a total of two alternatives
for future management and discloses anticipated effects for each alternative, pursuant to the National
Environmental Policy Act of 1969 (NEPA), as amended (42 U.S.C. 4321-4347). The goals,
objectives, and strategies under Alternative B best achieve the purpose and need for the CCP and
integrate the varied management needs and programs. It represents the most balanced approach for:
achieving the Refuge purposes, vision, and goals; contributing to the Refuge System mission;
addressing relevant issues and mandates; and managing the Refuge consistently with the sound
principles of fish and wildlife management.

The preferred alternative may be modified between the draft and final document depending upon
comments received from the public or other agencies and organizations. The Service’s Regional
Director for Region 1 will decide which alternative will be implemented. For details on the specific
components and actions comprising the range of alternatives see Chapter 2.

1.4 Purpose and Need for Action

The purpose of developing the CCP is to provide the refuge manager with a 15-year management
plan for the conservation of fish, wildlife, and plant resources and their related habitats, while
providing opportunities for compatible, wildlife-dependent recreational uses. The CCP, when fully
implemented, should achieve refuge purposes; help fulfill the Refuge System mission; maintain and,
where appropriate, restore the biological integrity, diversity, and environmental health (BIDEH) of
each refuge and the Refuge System; help achieve the goals of the National Wilderness Preservation
System; and meet other mandates. The CCP must be specific to the planning unit and identify the
overarching wildlife, public use, or management needs for the refuge (602 FW 3.4C1d).

The need for action at Rose Atoll NWR includes:

Chapter 1. Introduction and Background 1-5




Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

o Identify and anticipate negative effects of climate change most likely to influence biological
integrity, diversity, and environmental health at Rose Atoll and formulate response and
mitigation plans;

e Contribute to the protection and conservation of fish, wildlife, and plants at the Refuge;

e Evaluate the role of Rose Atoll NWR in the context of other marine protected areas (MPA)
and seabird colonies in the Southern part of the Central tropical Pacific Islands to identify
species and ecological processes for which to manage;

o Identify ecological restoration actions needed at Rose Atoll that can be achieved by direct
management intervention;

e Improve capacity to protect resources, make them more accessible to the public, and study
the ecosystem at Rose Atoll using remote technologies; and

o Identify and evaluate the Refuge’s Samoan cultural resources and facilitate, where
appropriate, compatible cultural practices.

1.5 Legal and Policy Guidance

1.5.1 The U.S. Fish and Wildlife Service

All refuges are managed by the Service, an agency within the Department of the Interior. The Service
is the principal Federal agency responsible for conserving, protecting, and enhancing the Nation’s
fish and wildlife populations, and their habitats.

The mission of the Service is “working with others, to conserve, protect and enhance fish, wildlife,
plants and their habitats for the continuing benefit of the American people.” Although we share this
responsibility with other Federal, State/Territorial, tribal, local, and private entities, the Service has
specific trust responsibilities for migratory birds, certain endangered and threatened species, and
certain anadromous fish and marine mammals. The Service has similar trust responsibilities for the
lands and waters we administer to support the conservation and enhancement of fish, wildlife, plants,
and their habitats. The Service also enforces Federal wildlife laws and international treaties for
importing and exporting wildlife, assists with State/Territorial fish and wildlife programs, and helps
other countries develop wildlife conservation programs.

1.5.2 National Wildlife Refuge System

A refuge is managed as part of the Refuge System within a framework provided by legal and policy
guidelines. The Refuge System is the world’s largest network of public lands and waters set aside
specifically for conserving wildlife and protecting ecosystems.

The needs of wildlife and their habitats come first on refuges, in contrast to other public lands that
are managed for multiple uses. Refuges are guided by various Federal laws and Executive orders,
Service policies, and international treaties. Fundamental are the mission and goals of the Refuge
System and the designated purpose(s) of the refuge unit as described in establishing legislation,
Executive orders, or other documents establishing, authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System derive from the Administration Act, the Refuge
Recreation Act of 1962 (16 U.S.C. 460k-460k-4), as amended, Title 50 of the Code of Federal
Regulations (CFR), and the Fish and Wildlife Service Manual. The Administration Act is
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implemented through regulations covering the Refuge System, published in Title 50, subchapter C of
the CFR. These regulations govern general administration of units of the Refuge System.

1.5.2.1 National Wildlife Refuge System Mission and Goals

The mission of the Refuge System is: “to administer a national network of lands and waters for the
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present and future generations
of Americans” (Administration Act).

The goals of the Refuge System, as articulated in the National Wildlife Refuge System Mission and
Goals and Refuge Purposes Policy (601 FW 1) are:

e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered;

e Develop and maintain a network of habitats for migratory birds, anadromous and inter-
jurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life-history needs of these species across their ranges;

e Conserve those ecosystems, plant communities, wetlands of national or international
significance, and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts;

e Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and environmental education and
interpretation); and

e Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.

1.5.2.2 National Wildlife Refuge System Administration Act

Of all the laws governing activities on NWRs, the Administration Act exerts the greatest influence.
The Improvement Act amended the Administration Act in 1997 by including a unifying mission for
all national wildlife refuges as a system, a new process for determining compatible uses on refuges,
and a requirement that each refuge will be managed under a CCP developed in an open public
process.

The Administration Act states that the Secretary shall provide for the conservation of fish, wildlife
and plants, and their habitats within the Refuge System as well as ensure that the biological integrity,
diversity, and environmental health of the Refuge System are maintained. House Report 105-106
accompanying the Improvement Act states ... the fundamental mission of our System is wildlife
conservation: wildlife and wildlife conservation must come first.” Biological integrity, diversity, and
environmental health are critical components of wildlife conservation. As later made clear in the
BIDEH policy (601 FW 3) “the highest measure of biological integrity, diversity, and environmental
health is viewed as those intact and self-sustaining habitats and wildlife populations that existed
during historic conditions.”

Under the Administration Act, each refuge must be managed to fulfill the Refuge System mission as
well as the specific purpose(s) for which it was established. The Administration Act requires the
Service to monitor the status and trends of fish, wildlife, and plants in each refuge.
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Additionally, the Administration Act identifies six wildlife-dependent recreational uses for the
Refuge System. These uses are hunting, fishing, wildlife observation and photography, and
environmental education and interpretation. Under the Administration Act, the Service is to grant
these six wildlife-dependent public uses, when compatible, special consideration in the planning for,
management of, and establishment and expansion of units of the Refuge System. The overarching
goal of the wildlife-dependent public use programs is to enhance opportunities and access to quality
wildlife-dependent visitor experiences on refuges while managing refuges to conserve fish, wildlife,
plants, and their habitats. When determined compatible on a refuge-specific basis, these six uses
assume priority status among all uses of the refuge in question. The Service is to make extra efforts
to facilitate priority wildlife-dependent public use opportunities.

When preparing a CCP, refuge managers must re-evaluate all general public, recreational, and
economic uses (even those occurring to further refuge habitat management goals) proposed or
occurring on a refuge for appropriateness and compatibility. No refuge use may be allowed or
continued unless it is determined to be appropriate and compatible. Generally, an appropriate use is
one that contributes to fulfilling the refuge purposes, the Refuge System mission, or goals or
objectives described in an approved refuge management plan. A compatible use is a use that, in the
sound professional judgment of the refuge manager, will not materially interfere with or detract from
the purpose(s) of the refuge or the fulfillment of the Refuge System. Updated appropriate use
findings and compatibility determinations for existing and proposed uses for Rose Atoll NWR are in
Appendices B and C of this Draft CCP/EA, respectively.

The Administration Act also requires that, in addition to formally established guidance, the CCP
must be developed with the participation of the public. Issues and concerns articulated by the public
play a role in guiding alternatives considered during the development of the CCP, and together with
the formal guidance, can play a role in selection of the preferred alternative. It is Service policy that
CCPs are developed in an open public process and that the Service is committed to securing public
input throughout the process. Appendix J of the Draft CCP/EA details public involvement that has
been undertaken during this CCP process.

1.5.3 Presidential Proclamation 8337

On January 6, 2009, President George W. Bush signed Presidential Proclamation 8337, designating
the Rose Atoll Marine National Monument (Monument) which included the Rose Atoll NWR. The
President directed that the Secretary of the Interior shall have management responsibility for the
Monument, including the Refuge, in consultation with the Secretary of Commerce, except that the
Secretary of Commerce, through the National Oceanic and Atmospheric Administration (NOAA),
shall have the primary management responsibility regarding the management of the marine areas of
the Monument seaward of mean low water, with respect to fishery-related activities regulated
pursuant to the Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. 1801 et
seq.), and any other applicable authorities. Then on January 16, 2009, Secretary of the Interior
Kempthorne issued Secretarial Order 3284, delegating all his responsibilities for the Monument to
the Service Director, and directed that the Refuge continue to be managed consistent with the
Proclamation and within boundaries set forth in the Notice of Establishment, 71 FR 13183 (April 5,
1974).

Additionally, in Proclamation 8337 the President directed the Secretary of Commerce to initiate the
process to add the marine areas of the Monument to the Fagatele Bay National Marine Sanctuary in
accordance with the National Marine Sanctuaries Act (16 U.S.C. 1431 et seq.). This process is now
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underway by the Sanctuary with the release of the final management plan and final environmental
impact statement on June 2, 2012. Within the Department of Commerce, NOAA is leading that
process. This Rose Atoll NWR CCP is a separate plan for the conservation of the Refuge area only.

1.5.4 Other Laws and Mandates

Many other Federal laws, Executive orders, Service policies, and international treaties govern the
Service and Refuge System. Examples include the Migratory Bird Treaty Act of 1918 (MBTA),
Refuge Recreation Act of 1962, National Historic Preservation Act of 1966, and the Endangered
Species Act of 1973 (ESA). For additional information on laws and other mandates, a list and brief
description of Federal laws of interest to the Service can be found in the Laws Digest at
http://www.fws.gov/laws/Lawsdigest.html.

In addition, over the last few years, the Service has developed or revised numerous policies and
Director’s Orders to implement the mandates and intent of the Improvement Act. Some of these key
policies include the BIDEH; Refuge Compatibility (603 FW 2); Comprehensive Conservation
Planning (602 FW 3); Mission and Goals and Refuge Purposes (601 FW 1), Appropriate Refuge
Uses (603 FW 1); Wildlife-Dependent Public Uses (605 FW 1-8); Wilderness Stewardship policies
(610 FW 1-5), and the Director’s Order for Coordination and Cooperative Work with
State/Territorial Fish and Wildlife Agency representatives on management of the Refuge System.
These policies and others in draft or under development can be found at:
http://refuges.fws.gov/policymakers/nwrpolicies.html.

In developing a CCP, we must consider these broader laws and policies as well as Refuge System
and ecosystem goals and vision. The CCP must be consistent with these and also with the refuge
purpose(s). For Rose Atoll NWR, specific examples of these broader laws include:

ESA;

MBTA;

Clean Water Act;

Federal Insecticide, Fungicide, and Rodenticide Act; and the

Magnuson-Stevens Act (Essential Fish Habitat — which Rose Atoll is identified).

1.6 Refuge Establishment and Purposes

1.6.1 Legal Significance of the Refuge Purpose(s)

The purpose(s) for which a refuge was established or acquired is of key importance in refuge
planning. Purposes must form the foundation for management decisions. Refuge purposes are the
driving force in the development of the refuge vision statement, goals, objectives, and strategies in a
CCP and are critical to determining the appropriateness and compatibility of existing and proposed
refuge uses.

The purpose(s) of a refuge are specified in or derived from the law, proclamation, Executive order,
agreement, public land order, donation document, or administrative memorandum establishing,
authorizing, or expanding a refuge, refuge unit, or refuge subunit.
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Unless the establishing law, order, or other document indicates otherwise, purposes dealing with the
conservation, management, and restoration of fish, wildlife, and plants, and the habitats on which
they depend take precedence over other purposes in the management and administration of any unit.
Where a refuge has multiple purposes related to fish, wildlife, and plant conservation, the more
specific purpose will take precedence in instances of conflict. When an additional unit is acquired
under an authority different from the authority used to establish the original unit, the addition takes
on the purpose(s) of the original unit, but the original unit does not take on the purpose(s) of the
newer addition. When a conflict exists between the Refuge System mission and the purpose(s) of an
individual refuge, the refuge purpose(s) supersedes the mission.

1.6.2 Purpose and History of Refuge Establishment
The establishment authority for the Refuge is the Fish and Wildlife Act of 1956, as amended.
The purposes for Rose Atoll NWR are:

e “... for the development, advancement, management, conservation, and protection of fish and
wildlife resources ...” 16 U.S.C. § 742f(a)(4);

e ... for the benefit of the United States Fish and Wildlife Service, in performing its activities
and services. Such acceptance may be subject to the terms of any restrictive or affirmative
covenant, or condition of servitude ...” 16 U.S.C. § 7421(b)(1) (Fish and Wildlife Act of
1956, 16 U.S.C. §742(a)-754, as amended).

1.6.3 Land Status and Ownership

Rose Atoll is managed by the Service in cooperation with the American Samoa government as a
National Wildlife Refuge under a cooperative agreement with the Government of American Samoa
(see Appendix K). Per Presidential Proclamation 4347, the U.S. government maintains jurisdiction
over the submerged lands and waters of the atoll and surrounding territorial seas.

The exterior boundary of the Refuge is the extreme low waterline outside the perimeter reef, except
at the entrance channel where the boundary is a line extended between the extreme low waterlines on
each side of the entrance channel.
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Figure 1-2. Refuge overview and land status.
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1.7 Relationship to Other Planning Efforts

When developing a CCP, the Service considers the goals and objectives of existing national,
regional, State/Territorial, and ecosystem plans and/or assessments. The CCP is expected to be
consistent, as much as possible, with existing plans and assist in meeting their conservation goals and
objectives (602 FW 3). This section summarizes some of the key plans reviewed by members of the
core team while developing this CCP.

1.7.1 Relationship to Refuge Plans
1.7.1.1 Rose Atoll NWR
e Final Restoration Plan for Rose Atoll National Wildlife Refuge (USFWS and DMWR 2001).

Step-down management plans (SDMPs) have been identified for development and are as follows
(implementation schedule can be found in Appendix D):

e Inventory and Monitoring Plan; and
e Biological Review/Habitat Management Plan.

1.7.2 Other Plans and Assessments

Recovery Plan for U.S. Pacific Populations of the Green Turtle (Chelonia mydas) (NMFS and
USFWS 1998a). The green turtle is listed as threatened throughout its Pacific Range, except for the
endangered population nesting on the Pacific coast of Mexico, which is covered under the Recovery
Plan for the East Pacific green turtle. By far, the most serious threat to these green turtles is from
direct take of turtles and eggs, both within U.S. jurisdiction and on shared stocks that are killed when
they migrate out of U.S. jurisdiction. Human development is also having an increasingly serious
impact on nesting beaches.

Recovery Plan for U.S. Pacific Populations of the Hawksbill Turtle (Eretmochelys imbricata)
(NMFS and USFWS 1998b). The Hawksbill turtle is listed as endangered throughout its range.
Threats to these turtles include harvest of species for meat, eggs, and the tortoiseshell and stuffed
curio trade and increasing human populations and subsequent destruction of habitat. Actions
identified to recover the species include addressing harvesting and development threats, reducing
incidental mortalities by commercial and artisanal fisheries, better surveying and monitoring,
supporting management in areas that have existing populations, identifying stock home ranges and
primary nesting and foraging areas, and controlling non-native predators.

U.S. Pacific Islands Regional Shorebird Conservation Plan (Engilis and Naughton 2004).
Conservation and restoration of shorebird habitats is essential for the protection of endangered and
declining shorebird populations. Wetlands, beach strand, coastal forests, and mangrove habitats are
particularly vulnerable on Pacific Islands due to increasing development pressures and already
limited acreage. Monitoring and research needs include assessment of population sizes and trends;
assessment of the timing and abundance of birds at key wintering and migration stop-over sites;
assessment of habitat use and requirements at wintering and migration areas; exploration of the
geographic linkages between wintering, stop-over, and breeding areas; and evaluation of habitat
restoration and management techniques to meet the needs of resident and migratory species.
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Education and public outreach are critical components of this plan. Resource management agencies
of Federal, Territorial, Commonwealth, and State governments will need to work together with
military agencies, non-governmental organizations, and the scientific community. On a larger scale,
coordination at the international level will be essential to the conservation of vulnerable species, both
migratory and resident.

U.S. Fish and Wildlife Service Regional Seabird Conservation Plan (USFWS 2005). The most
serious threats to seabirds identified in this regional plan involve invasive (non-native) species,
interactions with fisheries, oil and other pollution, habitat loss and degradation, disturbance, and
global climate change. Priorities for seabird management include habitat management (maintenance,
protection, enhancement, and restoration), threat management, inventory and monitoring, research
for informed decision-making, outreach and education, and planning and coordination.

1.8 Special Designation Lands

The Refuge is also included in the National List of MPAs under the “Pacific Islands” heading. The
National MPA List was developed in accordance with Executive Order 13158 on MPAs that was
signed by President Clinton on May 26, 2000.

1.9 Planning Process and Issue Identification

The core planning team evaluated the issues and concerns raised both by staff and the public during
public scoping as well as throughout the multi-year planning process. Issues are defined as matters of
controversy, dispute, or general concern over resource management activities, the environment, land
uses, or public use activities. Issues are important to the planning process because they identify topics
to be addressed in the CCP, pinpoint the types of information to gather, and help define alternatives
for the CCP. It is the Service’s responsibility to focus planning and analysis on the major issues.
Major issues typically suggest different actions or alternative solutions, are within the Refuge’s
jurisdiction, and have a positive or negative effect on the resource. Major issues will influence the
decisions proposed in the Draft CCP/EA. Key issues to be considered are presented below.

1.9.1 Planning Process

The core planning team for Rose Atoll NWR consists of the project leader for the Pacific Reefs
NWRC, Refuge/Monument Manager, biologists, and natural resource planner. The full list of core
and extended team members and their roles is provided in Appendix J. The extended team assisted in
the development of this Draft CCP/EA, particularly in providing comments at key milestones.

The initial CCP planning process for the Refuge began in 2005. However, due to staff turnover and
change in management, efforts did not truly get underway again until 2009. Public scoping began in
the fall of 2009 with a notice in the Federal Register (November 9, 2009) and a total of three public
meetings held in November 2009 on the Manu’a Islands and on the Island of Tutuila. In all, over 60
people participated. Public input was also solicited through distribution of planning updates to our
mailing list. Additionally, meetings with local, Territorial, and Federal agencies and elected officials,
community groups, non-governmental organizations, and others were also held. The comments and
suggestions made through this process helped further develop and refine the management alternatives
for the CCP, including the preferred alternative. It also helped to identify the top priority species,
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groups, and communities for the Refuge. These priorities are also called conservation targets and
most of the biological emphasis of the CCP is focused on protecting and restoring these species.

This Draft CCP/EA will result in additional comments, which will be evaluated by the planning
team. More information on public involvement can be found in Appendix J.

1.9.2 Key Issues Addressed in the CCP

Wildlife and habitats. How can habitat and species management be improved? How can we
maximize the ability of habitats and species to adapt and resist effects of climate change and ocean
acidification? What are our priority research and survey needs to support management?

Cultural/historic resources. How is Rose Atoll connected to Samoan cultural and what 1s its
significance? How can we facilitate and support cultural connections to Rose Atoll? How can they be
woven together with public interpretation? How can historic resources management be enhanced?

Visitor services and wildlife-dependent recreation. What are appropriate and compatible uses in
relations to on-site levels of environmental education and interpretation?

Law enforcement. How can trespass, illegal activity, and human-caused disturbance to wildlife be
managed more effectively given limited personnel and remoteness of the Refuge?

1.9.3 Issues outside the Scope of the CCP

While CCPs are very comprehensive plans, no single plan can cover all issues. The planning team
has identified management of the Monument to be outside the scope of this CCP.

Management of the Monument is complex, with three Federal and two Territorial agencies working
together. The Secretary of the Interior through the Service has overall management responsibility for
the Monument, including Rose Atoll NWR. However, the Secretary of Commerce, through the
NOAA National Marine Fisheries Service (NMFS) has primary management responsibility regarding
the management of the marine areas of the Monument seaward of mean low water, with respect to
fishery-related activities. The Monument Proclamation prohibits commercial fishing in the
Monument. The NMFS is developing proposed Monument non-commercial fishing regulations that
include establishing a 0- to 12-nautical mile (nmi) no-take area around the Refuge and propose to
establish regulations that permit sustenance and traditional indigenous fishing and recreational
fishing in the 12-50 nmi zone of the Monument. Additionally, the Office of National Marine
Sanctuaries (ONMS) has initiated the process to add the marine areas of the Monument, outside of
the Refuge, to the Fagatele Bay National Marine Sanctuary, and the American Samoa Government
through the Department of Marine and Wildlife Resources (DMWR) and Department of Commerce
(ASDOC) is a cooperating agency.

Consequently, each Federal agency is currently in the process of developing management plans
and/or regulations related to their authorities in the Monument, in coordination with interagency
partners. These management plans and regulations will be the basis for management of the
Monument. However, if after these plans are completed and proclamation requirements remain
outstanding, a process and regulatory regime will be identified by the Service, in consultation with
partners, using existing appropriate authorities to address these gaps.

Chapter 1. Introduction and Background 1-15



Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

1.10 Refuge Vision and Goals

The following vision and goals for Rose Atoll NWR were developed during the planning and public
scoping process.

1.10.1 Refuge Vision (Pale o Galuega o le Faasao mo Meaola)

O lona taoto mai, o se pala matii na eaca malie a’e lona faavae i luga o se maugami, si’omia e ‘amu
lona a’au, o ituaiga limu eseese € ola i lona gataifale, ma faisua e ola lauusiusi aga’i i luga e pe a ma
le afe ni futu lona maualuga o lo o taoto mai ai lenei nofoaga na foa mai e ona tua’a i le miliona o
tausaga ua mavae. I lea la nofoaga, o le Faasao a le Malo Tele mo Meaola e pei ona mautu nei i le
motu ‘amu o Rose e sulugia mai ai le lanu piniki i le sami tioata. O lenei tama’i motu ‘amu ua fai ma
nofoaga e tua i ai le tele 0o meaola o le si’osi’omaga. E si’osi’omia lona a’au e se limu e soa ma le
lanu o le rosa, e mau lona aloalo i i’a matagofie ma ‘amu tetele faatasi ai ma meaola ninii e
felanulanua’i solo ma o lo o atagia mai ai le lanu moana, lanu auro, ma le lanu uliuli e sosolo faapei o
se faititili lona tino mai. E fegasoloa’i laumei o le gataifale i le fogasami ae malolo mai i lo latou
mapusaga i le matafaga e tu’ufua ai ma atili olaola ai lo latou tupu’aga na amata asa le vavau se i 0’0
mai nei ona po. I luga o lea fanua, e fa’alafua le tuputupu a’e o laau e ta’ua o laumatui ua fai ma
nofoaga tumau o gogo ma lagona leotele ai le fetalia’i o o latou leo i lalo o le malu o pupu laau. E
fealumi nei leo 0 manu tagi ma le pafuga o le ‘@, o le tagi lea o le fua’o, faatasi ai ma le tagi mai o le
‘atafa, ma le uio o le toloa. Ona o le taualoa tele o talatuu tau measina o lea motu ‘amu, ua teu fatu ai
le naunauta’iga a tupulaga talavou e u’una’i pea le Faasamoa i se faagaoioiga malamalama toe
manino ma avea ai i latou o ni tausimea i le taavili soifua o lea si’osi’omaga tiipito. I le vasa loaloa o
1 le Pasefika i Saute, o lo o papa’aveloa le soifua o le motu ‘amu o Rose ua avea ai o se motu iloga
toe faailogaina na amata mai lava i lona anamua ma o lea ua avea o se taula’iga e faasinoala i
su’esu’ega tau paiolo (biological), su’esu’ega o le eleele (geological), ma le talia lelei o eseesega tau
aganuu mo Samoa atoa.

Perched on an ancient volcano, reef corals, algae, and clams grow upwards thousands of feet on the
foundation built by their ancestors over millions of years. Here, Rose Atoll National Wildlife Refuge
glows pink in the azure sea. This diminutive atoll shelters a profusion of tropical life. Encircled by a
rose-colored coralline algal reef, the lagoon teems with brilliant fish and fluted giant clams with hues
of electric blue, gold, and dark teal. Sea turtles gracefully ply the waters and find safe haven
lumbering ashore to lay eggs that perpetuate their ancient species. On land, stately Pisonia trees form
a dim green cathedral where sooty tern calls echo as they fly beneath the canopy. Their calls join the
cackling of the red-footed boobies, whinnying of the frigate birds, and moaning of the wedge-tailed
shearwaters. Inspired by their living history at the atoll, tamaiti perpetuate Fa’a Samoa through an
understanding and shared stewardship of their natural world. In the vast, deep South Pacific, Rose
Atoll survives as a monument from the past and beacon for the future of biological, geological, and
cultural diversity for all Samoa.

1.10.2 Refuge Goals (Manulauti o le Faasao mo Meaola)

Refuge management goals are descriptive, open-ended, and often broad statements of desired future
conditions that convey a purpose, but do not define measurable units. Goals must support the refuge
vision and describe the desired end result. The following are goals for Rose Atoll NWR.
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Manulauti 1: Puipuia ma toe faaleleia nofoaga ‘aina i le aloalo ina ia o gatasi ma tulaga moomia na
iai ituaiga olaga faamauina o meaola eseese i lea lotoifale.

Goal 1: Protect and maintain the lagoon habitats to meet the life-history needs of native species in
this community.

Manulauti 2: Fa’afo’isia, puipui, ma toe faaleleia le si’omaga e ola ai le ituaiga limu e ta’ua o le
“crustose coralline algae” i le a’au ina ia ‘ausia tulaga moomia tau le faaolaolaga o meaola i ituaiga
eseese o0 lo o 1 lea itulagi.

Goal 2: Restore, protect, and maintain the perimeter crustose coralline algal reef to meet the life-
history needs of native species in this community.

Manulauti 3: Puipui ma toe faaleleia foliga ma tulaga masani o le ava e puipuia uma isi nofoaga ua
‘aind e meaola o le Faasao ma le aafia o le pala matti ona o le fogasami o lo o si’omia ai le aloalo.

Goal 3: Protect and maintain the natural state of the channel (ava) to protect all other Refuge habitats
and the hydrology of the lagoon.

Manulauti 4: Fa’afo’isia, puipui, ma toe faaleleia le gataifale o lo o fai ma nofoaga o meaola o lea
si’omaga ina ia o gatasi ma tulaga moomia na iai se ituaiga olaga faamauina o meaola eseese i lea
lotoifale.

Goal 4: Restore, protect, and maintain the beach strand habitat to meet the life-history needs of native
species in this community.

Manulauti 5: Fa’afo’isia, puipui, ma toe faaleleia nofoaga o lo o folasia i le oneone o le gataifale ina
ia 0 gatasi ma tulaga moomia na iai se ituaiga olaga faamauina o meaola eseese i lea lotoifale e aofia
ai laau, manufelelei o le sami, manufelelei e masani ona aumau i le nofoaga oneonea o le matafaga,
manufelelei o le laueleele, manufelelei e aumau i se vai o i le laueleele, o ituaiga manu fetolofi e i le
faatulagaga e faaperetania o “reptiles”, ma pa’a e maua i le pala mata.

Goal 5: Restore, protect, and maintain littoral forest to meet the life-history needs of native species in
this community including plants, seabirds, shorebirds, landbirds, waterbirds, reptiles, and land crabs.

Manulauti 6: Faamaopoopo faamatalaga faasaienitisi (faamaumauga tau tamaoaiga, vaavaaiga o le
itu 1 fafo ma totonu, lauliltuga, ma su’esu’ega) e lagolagoa fa’ai’uga fai a le taupulega e pei ona
folasia mai e manulauti 1-5.

Goal 6: Gather scientific information (inventories, monitoring, assessments, and research) to support
adaptive management decisions under objectives for Goals 1-5.

Manulauti 7: Fa’ataua le faatoetoe o alagaoa ma opogi faatasi le faiva faatausimea e va’ava’alua ai
ma tagata lautele e tusa ai o le si’0si’omaga o meaola uma, su’esu’ega tau le eleele, ma le tele o le
tamaoaiga fa’aleaganu’u o le Faasao e ala i le faafoega o polokalama e feso’ota’i atu ai ma tagata
lautele, o galuega tau faaliliu upu, ma a’oa’oga tau le si’osi’omaga.

Goal 7: Strengthen resource conservation and the public’s shared stewardship of the ecological,
geologic, and cultural richness of the Refuge by providing outreach, interpretation, and
environmental education opportunities.
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Manulauti 8: Faailoa ma’oti, puipui, faatoetoe, ma faaliliu tulaga tau alagaoa fa’aleaganu’u o le
Faasao ma faafaigofie, pe a talafeagai ai, faagaoioiga fa’aleaganu’u.

Goal 8: Identify, protect, preserve, and interpret the Refuge’s Samoan cultural resources and
facilitate, where appropriate, cultural practices.
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Chapter 2. Management Alternatives

2.1 Alternatives Development

During development of the alternatives for the Draft CCP/EA, the Service reviewed and considered a
variety of resource, social, economic, and organizational aspects important for managing the Refuge.
These biological, physical, and socio-economic conditions are described more fully in the following
chapters. As is appropriate for a national wildlife refuge, resource considerations were fundamental
in designing alternatives. House Report 105-106 accompanying the Improvement Act states “... the
fundamental mission of our System is wildlife conservation: wildlife and wildlife conservation must
come first.”

Alternatives development by the planning team began by reviewing relevant plans, studies, and past
and current research. We also held meetings with American Samoa and Federal agencies and elected
officials, local villages, non-profit organizations, and others. Additionally, public scoping occurred
during 2009 and over 60 people participated. This helped us to further identify issues and priorities to
consider during alternatives development. We also provided planning updates throughout the
development of this Draft CCP/EA, which allowed for public comment opportunities to assist with
alternatives development. Further details of public involvement and participation can be found in
Appendix J.

2.2 Actions Considered but not Developed

During development of the alternatives, the planning team considered the actions detailed below.
Both of these actions were ultimately eliminated for the reasons provided.

Tours. Commercial scuba diving and commercial or amateur photographic tours to the Refuge were
considered and dismissed due to the safety hazard of navigating the entrance channel (ava). Such
activities would also cause unacceptable levels of wildlife disturbance, threats of introduced species,
and would require a level of on-site Service oversight currently unavailable in order to adequately
manage the use.

Fishing. Fishing in the Refuge, with contemporary, historic, or traditional gear for recreational or
traditional use was considered and dismissed due to the small size of the lagoon and its limited fish
and giant clam (faisua) populations. The ecological limits of these populations make them vulnerable
to exploitation from fishing. Dismissing fishing as an alternative will maintain the value of the
Refuge as an intact ecosystem for these populations, meet the Refuge’s purposes, fulfill the Governor
of American Samoa’s support for no-take areas to protect the coral reef ecosystem, and supports the
spirit of the Monument Proclamation which prohibits commercial fishing in the Monument.

2.3 Alternative Descriptions

2.3.1 Features Common to All Alternatives

All alternatives contain some common features. These are presented below to reduce the length and
redundancy of the individual alternative descriptions.
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Access. The Refuge is closed to general public use and access in accordance with the Administration
Act. The specific proposed uses of the Refuge are described in Appendices B and C. Specific
requests to access the Refuge associated with proposed uses will be evaluated on a case-by-case basis
and authorized through issuance of a Refuge Special Use Permit (SUP) by the Refuge/Monument
Manager.

Adaptive management. Based on 522 Departmental Manual (DM) 1 (Adaptive Management
Implementation policy), Refuge staff shall utilize adaptive management for conserving, protecting,
and, where appropriate, restoring lands and resources. Within Title 43 of the CFR 46.30, adaptive
management is defined as a system of management practices based upon clearly identified outcomes,
where monitoring evaluates whether management actions are achieving desired results (objectives).
Adaptive management accounts for the fact that complete knowledge about fish, wildlife, plants,
habitats, and the ecological processes supporting them may be lacking. Adaptive management
emphasizes learning while doing based upon available scientific information and best professional
judgment considering site-specific biotic and abiotic factors on refuge lands and waters. Part of
measuring the success of adaptive management in the Refuge also includes 5-year reviews and 15-
year revision of the CCP, which will be initiated by the Service and involve many of the same steps
and engagement with partners and the public as the original CCP.

Biosecurity measures. Refuge visitation protocols will continue to include strict biosecurity
measures to prevent non-native introductions (e.g., rats, ants, scale insects, etc.) and impacts from
reactive materials (e.g., iron). Anyone entering the Refuge (including staff) will be required to follow
the written aquatic and terrestrial quarantine procedures used for all uninhabited refuges in the
Pacific Reefs NWRC. Restrictions are designed to remove or kill pest species that may be in clothes
or gear before they are taken to the Refuge.

Cultural and historic resource protection. Cultural and historic resources on refuges receive
protection and consideration in accordance with Federal cultural resources laws, Executive orders,
and regulations, as well as policies and procedures established by the Department of the Interior
(DOI) and the Service. Actions with the potential to affect cultural and historic resources will
undergo a thorough review before being implemented, as is consistent with the requirements of
cultural resource laws. All ground-disturbing projects will undergo a review (including but not
limited to archaeological and cultural surveys) under Section 106 of the National Historic
Preservation Act (NHPA). The Service will provide our Regional Historic Preservation Officer
(RHPO) a description and location of all projects and activities that affect ground and structures,
including project requests from third parties. Information will also include any alternatives being
considered. We will also coordinate and consult with the American Samoa Historic Preservation
Office (ASHPO) and the Office of Samoan Affairs (OSA) and seek assistance from Manu’a people
on issues related to cultural resource education and interpretation, special programs, and the NHPA.

Groundings. To deter ship groundings, we will develop targeted outreach materials and work within
the international maritime community (e.g., International Maritime Organization), through
appropriate U.S. agencies, to designate the Refuge as “area to be avoided.” Also, the Service will
reinstall Refuge signage at Rose Atoll as well as improving information available to educate the
sailing community about the Refuge’s closed status to yachtsmen, and other mariners at regional
embarkation points (e.g., harbors in Samoa, French Polynesia). These points are where boaters may
depart from, en route to other destinations, and may pass by the Refuge.
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Implementation subject to funding availability. After the CCP is completed, actions will be
implemented over a period of 15 years as funding becomes available. Draft project priorities and
projected staffing/funding needs are included in Appendix D.

Integrated pest management (IPM). In accordance with 517 DM 1 and 569 FW 1, an [IPM
approach would be used, where practicable, to eradicate, control, or contain pest and invasive species
(herein collectively referred to as pests) on refuges. The IPM would involve using methods based
upon effectiveness, cost, and minimal ecological disruption, which considers minimum potential
effects to non-target species and the refuge environment. Pesticides may be used where physical,
cultural, and biological methods or combinations thereof, are impractical or incapable of providing
adequate control, eradication, or containment. If a pesticide would be needed on refuge lands or
waters, the most specific (selective) chemical available for the target species would be used unless
considerations of persistence or other environmental and/or biotic hazards would preclude it. In
accordance with 517 DM 1, pesticide usage would be further restricted because only pesticides
registered with the U.S. Environmental Protection Agency (EPA) in full compliance with the FIFRA
and as provided in regulations, orders, or permits issued by EPA may be applied on lands and waters
under refuge jurisdiction.

Environmental harm by pest species would refer to a biologically substantial decrease in
environmental quality as indicated by a variety of potential factors including declines in native
species populations or communities, degraded habitat quality or long-term habitat loss, and altered
ecological processes. Environmental harm may be a result of direct effects of pests on native species
including preying and feeding on them; causing or vectoring diseases; killing their young or
preventing them from reproducing; out-competing them for food, nutrients, light, nest sites or other
vital resources; or hybridizing with them so frequently that within a few generations few if any truly
native individuals remain. Environmental harm also can be the result of an indirect effect of pest
species. For example, decreased seabird reproduction may result from a pest killing native plants that
provide nesting habitat.

Environmental harm may involve detrimental changes in ecological processes. For example,
cyanobacterial infestations can inhibit the growth of CCA which is a very important reef builder.
This can lead to a situation where reef growth does not keep up with reef erosion, lowering the reef
elevation and threatening the islands with ocean inundation. Environmental harm may also cause or
be associated with economic losses and damage to human, plant, and animal health.

Predator management is aimed at minimizing entry of non-native predators using quarantine
protocols, exclusion, habitat modification, control, and eradication. For example, live trapping and
use of bait stations could be used to eradicate illegally-introduced rats and mice. Predator and pest
management will be conducted by Service personnel or contractors.

See Appendix G for the Refuge’s IPM program documentation to manage pests for this CCP. Along
with a more detailed discussion of IPM techniques, this documentation describes the selective use of
pesticides for pest management on refuges, where necessary. Throughout the life of the CCP, most
proposed pesticide uses on the Refuge would be evaluated for potential effects to biological
resources and environmental quality. These potential effects would be documented in “Chemical
Profiles” (see Appendix G). Pesticide uses with appropriate and practical best management practices
for habitat management would be approved for use where there likely would be only minor,
temporary, and localized effects to species and environmental quality based upon non-exceedance of
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threshold values in Chemical Profiles. However, pesticides may be used where substantial effects to
species and the environment are possible (exceed threshold values) in order to protect human health
and safety.

Partnerships. Partnerships are critical components in refuge management, including implementing
such management as maintaining and restoring resources, conducting inventories and surveys,
providing for cultural uses, and coordinating education and outreach opportunities. These important
partnerships typically involve joining forces with the American Samoa Government (ASG) as well as
other Monument partners, other Federal partners, villages, businesses, and non-governmental
organizations in meeting common mission objectives. Some current examples of valued partnerships
the Service would maintain include:

Under all alternatives, the Service will maintain regular discussions with the ASG to coordinate on
management of the Refuge. The Service will work with the DMWR to continue research, monitoring,
education, outreach, interpretation, law enforcement, and management activities at the Refuge. We
will continue to work with the OSA to facilitate and maintain appropriate relationships with people in
the villages in Manu’a and Tutuila. The Service will also keep the ASDOC and the DMWR informed
of activities through regular discussions and common forums such as the Coral Reef Advisory Group
and the Rose Atoll Marine National Monument Intergovernmental Committee.

The Service will maintain its partnership with the NOAA through its National Ocean Service,
ONMS, NMFS’s Marine National Monument Program (MNMP), and Pacific Islands Fisheries
Science Center (PIFSC) and its Coral Reef Ecosystem Division (CRED). The CRED provides
intensive oceanography, water quality, habitat, biological population, and acoustic data as well as
benthic habitat mapping as part of their Reef Assessment Monitoring Program (RAMP). The RAMP
missions to the Refuge currently take place every 2 years (from 2002-2012), however, due to
decreased funding, NOAA has proposed to scale back missions to every 3 years after 2012. The
Service has also worked closely with DMWR since the creation of the Refuge for conducting
biological monitoring and habitat restoration projects. The Service will also maintain its partnership
with the U.S. Coast Guard (USCG). The USCG has provided a law enforcement presence by having
vessels patrol the area, and through overflights of the Refuge.

Additionally we have partnerships with the National Park Service (NPS), ONMS, U.S. Geological
Survey, and the ASDOC. The NPS provides the Service office space and will assist with biological
monitoring and habitat restoration projects in the future. We will also work closely with NPS on
interpretation, environmental education (EE), and outreach (e.g., Refuge display in their visitor
center). The Service is building a partnership with ONMS and ASDOC for their proposal to manage
uses in the Monument surrounding the Refuge. The Service has overall management responsibility
for the Monument in consultation with NOAA/NMFS. The proposed Muliava Unit of Fagatele Bay
National Marine Sanctuary may overlay areas of the Monument, outside of the Refuge.

Response capacity. Within 5 years, create response capacity to minimize trespass and poaching
using outreach, education, remote sensing, law enforcement, and other methods (e.g., evaluate the
possibility of enforcement officers from Manu’a, formalize partnership with USCG for surveillance).

Vessel. The Service will acquire a vessel, part ownership in a vessel, or long-term vessel charter
contract to assist with management actions, law enforcement, and monitoring.
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Wilderness review. The Service’s CCP policy requires that a wilderness review be completed in all
CCPs. A wilderness review determines if an area is eligible to be added to the National Wilderness
Preservation System. This review consists of three phases: wilderness inventory, wilderness study,
and wilderness recommendation. If it is determined that the area meets the minimum requirements
for wilderness, the process moves on to the wilderness study phase. As part of the process for this
Draft CCP/EA, the team completed a wilderness inventory which can be found in Appendix E. This
review concluded that the Refuge is suitable to move on to the wilderness study phase. At the time of
writing this Draft CCP/EA, a Draft Legislative Environmental Impact Statement was in the process
of being drafted for all eligible National Wildlife Refuges in the Hawaiian and Pacific Islands
National Wildlife Refuge Complex in preparation for public and partner review after a public
scoping comment period was concluded.

2.3.2 Summary of Alternatives

Both alternative describes a combination of management actions designed to achieve the Refuge
purposes, vision, and goals. These alternatives provide different ways to address and respond to
management concerns, major public and partner issues, and opportunities identified during the
planning process. They also reflect the direction in the Administration Act, Service policies, and
legal mandates outlined in Chapter 1. A summary of the key differences between the alternatives is
presented in Table 2-.1. A brief description as well as accompanying map of each alternative follows.

2.3.2.1 Alternative A: No Action (Current Management)

This alternative assumes little to no change (based on existing initiatives the Service is already
moving forward with) in current management programs and is the base from which to compare the
other alternative.

Wildlife and habitat. The Service protects, maintains, and restores habitat for priority species,
including seabirds, shorebirds, turtles, native plants, reef fish, invertebrates (including coral), and
coralline algae. The Refuge is closed to the general public and entry is limited to those who have
been issued a SUP.

The Refuge is extremely remote, being 180 miles from Tutuila. Therefore, it requires a very
seaworthy vessel for the full day trip and is very expensive and logistically challenging. Because of
this, trips to the Refuge by managers and biologists have been limited to once a year or once every 2
years, and last from 3 days to 3 weeks. These trips have been undertaken by Refuge Complex staff
based out of Honolulu and include rapid ecological assessments (REA) for wildlife and ecosystem
monitoring, pest species management, and restoration projects including the removal of debris from a
1993 shipwreck. It was not until 2011 that the Refuge had a full-time staff member. The new Refuge
Manager (who is also the Monument Manager) is responsible for on-site management as well as
coordination with all partners.

Refuge management is aided by our partnership with the CRED, which collects bathymetry data and
monitors water quality, coral reef habitat, and fish populations; as well as our partnership with the
DMWR, which monitors fish and wildlife populations and conducts habitat restoration projects with
Refuge staff.
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Outreach, interpretation, and environmental education. The Refuge maintains a Website where
general information materials can be found. An interpretive display about Rose Atoll that was housed
with the American Samoa National Park was lost in the 2009 tsunami.

Cultural resources. In 2011, village chiefs, students, and teachers and staff from the Samoan
Studies Institute visited the Refuge in conjunction with a MNMP grant to DMWR for the Monument.
The information gathered by SSI would be used to develop video and printed materials for
interpretation and educational use, including cultural resources.

2.3.2.2 Alternative B: Preferred —Enhanced Habitat Restoration, Monitoring, and
Outreach

This alternative is the preferred because it improves habitat management for native species, improves
our understanding of the status and trends of wildlife and habitat on the Refuge, and provides
increased opportunities for public engagement to help protect and manage the Refuge. A vessel
contract that provides for at least 2 visits per year of at least 5 days in duration would allow more
regular and predictable access for understanding the health of Refuge resources and completing
project work.

Wildlife and habitat. In addition to continuing activities in Alternative A, implementing this
alternative would enhance protection and management of resources with improved monitoring, law
enforcement, and an enhanced understanding of the atoll. By visiting at least twice annually, the
quality and quantity of monitoring efforts would be increased. This would allow the creation of a
database and time series to aid management decisions. In addition to increasing the frequency of
management trips to the Refuge it would fortify close partnerships with our ASG partners. A remote
sensing system (e.g., automated camera) would be set up to monitor nesting seabirds, turtles, and
other wildlife. More frequent visits would improve information for law enforcement, provide a
presence to deter illegal activity, and remote sensing would also provide better management and
documentation of unauthorized entry into the Refuge.

We would explore restoration of the littoral forest on Rose Island by extirpating the introduced scale
insect (Pulvinaria urbicola) and propagating native forest trees. Other pest species would be detected
and controlled or eradicated with regular monitoring and a rapid response program. We would
continue the restoration effort from the 1993 ship grounding through consistent surveying of the
wreck site and removing any debris and continued monitoring.

Several of our strategies also recognize the potential impact climate change may have on Rose Atoll.
We propose increased monitoring and data collection to better understand these impacts throughout
the life of this 15-year plan. Our proposed management actions aim to maintain and restore habitats
and species to strengthen their resiliency, sustainability, and adaptability to meet such challenges.

Attributes for each objective indicate the desired status of that habitat at the time of Refuge
management visitation.

Outreach, interpretation, and environmental education. Refuge staff would provide outreach and
interpretation opportunities and develop an EE program for American Samoa schools. We would
develop programs to inform elected officials, students, and the general public of American Samoa
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about the ecology of Rose Atoll and the mission of the Service. We would work closely with our

partners to develop complementary interpretive displays for visitor’s centers.

Cultural resources. We would expand Refuge management related to cultural resource management
by working with the ASHPO, OSA, and other partners to conduct archaeological surveys at Rose
Atoll, integrate cultural resources into interpretation and EE, and improve dialogue with Manu’a
villages. We would also work with local officials to facilitate appropriate cultural practices.

Table 2-1. Summary of Alternatives by Issue

Key Themes Objectives Alternative A (Current | Alternative B
Management) (Enhanced Habitat
Restoration,
Monitoring, and
Outreach)
Lagoon Habitat 1.1 Protect and maintain | Work with partners to In addition to

the lagoon habitats

continue collecting data
on bathymetry, water
quality, and species
diversity

Alternative A, develop
and implement
monitoring protocols for
fish, corals, other
invertebrates, and
marine pests to manage
populations as needed;
install remote sensing to
monitor resources and
document illegal boat
traffic

Perimeter Reef

2.1 Restore, protect, and
maintain the perimeter
reef

Monitor cyanobacterial
cover which greatly
increased in response to
the 1993 shipwreck,
continue to remove
debris

In addition to
Alternative A, develop
reef monitoring program

Ava

3.1 Protect and maintain
the ava

Work with partners to
continue collecting data
on water flow and
bathymetry

In addition to
Alternative A, survey
for predator and prey
fish species

Beach Strand

4.1 Restore, protect, and
maintain the beach
strand

Restore tamole
(Portulaca lutea)

In addition to
Alternative A, prepare
and implement a
monitoring plan and
rapid response program
for terrestrial non-native
species

Littoral Forest

5.1 Restore, protect, and
maintain littoral forest

Monitor seabirds and
control niu (Cocos
nucifera)

In addition to
Alternative A, restore
native littoral forest, and
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Key Themes

Objectives

Alternative A (Current
Management)

Alternative B
(Enhanced Habitat
Restoration,
Monitoring, and
Outreach)

improve monitoring of
seabirds, vegetation, and
pest species

Inventory, Monitoring,
and Research

6.1 Conduct high
priority inventory and
monitoring (survey)
activities and scientific

Work with partners to
continue monitoring
water quality,
bathymetry, species

In addition to
Alternative A, improve
the quality and quantity
of monitoring efforts by

assessments distribution, and habitat | monitoring more often,
associations creating standardized
protocols and
management databases
6.2 Conduct high Limited research Increase research as part

priority research

of restoration efforts for
habitats and wildlife
populations

Outreach,
Interpretation, and
Environmental
Education (EE)

7.1 Enhance and expand
interpretation and

Maintain Website;
participate in

In addition to
Alternative A, develop

outreach community events more interpretive
opportunities with our
partners

7.2 Develop EE No EE program Develop an EE program

Cultural Resources

8.1 Protect and
perpetuate cultural
resources related to
Rose Atoll

Work with partners to
create information
materials

In addition to
Alternative A,
inventory, restore, and
maintain cultural
resources and work with
local representatives to
facilitate appropriate
cultural traditions
related to Rose Atoll
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Figure 2-1. Alternative A.
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Figure 2-2. Alternative B.
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2.4 Goals, Objectives, and Strategies

A CCP describes management actions that help bring a refuge closer to its vision. A vision broadly
reflects the refuge purpose(s), the Refuge System mission and goals, other statutory requirements,
and larger-scale plans as appropriate. Goals then define general targets in support of the vision,
followed by objectives that direct effort into incremental and measurable steps toward achieving
those goals. Strategies identify specific tools and actions to accomplish objectives (USFWS and
USGS 2004).

Goals and objectives are the unifying elements of successful refuge management. They identify and
focus management priorities, resolve issues, and link to refuge purposes, Service policy, and the
Refuge System mission.

The draft goals for the Refuge for the 15 years following completion of the CCP are presented on the
following pages. Each goal is followed by the objectives that pertain to it. All objectives are for the
lifetime of the CCP unless otherwise specified. Some objectives pertain to multiple goals and have
simply been placed in the most appropriate spot. Similarly, some strategies pertain to multiple
objectives. The goal order does not imply any priority in this CCP. Priority actions are identified in
the staffing and funding analysis (see Appendix D).

Readers, please note the following:

The objective statements as written apply to the Service’s Preferred Alternative. Below each
objective statement are the strategies that could be employed in order to accomplish the objectives.
Note the following:

e Check marks (v ) alongside each strategy show which alternatives include that strategy; and

e Ifa column for a particular alternative does not include a check mark for a listed strategy, it
means that strategy would not be used in that alternative.

Other symbols used in the following tables include:

~ Approximately;

% Percent sign;

> QGreater than;

< Less than,;

> Greater than or equal to; and
< Less than or equal to.
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2.4.1 Goal 1: Protect and maintain the lagoon habitats to meet the life-history
needs of native species in this community.

Objective 1.1 Protect and maintain the lagoon habitats.

Protect a maintain lagoon reef habitats to provide the following attributes:

e 547 acres of shallow (<100 feet) water lagoon habitat to meet life-history requirements of all
existing native members of the lagoon community. See Appendix A for species listings;

e Natural flow of marine water with quality measures of pH, salinity, temperature, nutrients,
chlorophyll-a, that are appropriate to maintain native organisms in the lagoon community;

e Benthic bottom cover of sand interspersed with patch reefs, limestone blocks, and pinnacles
providing a variety of substrates and rugose structure to provide habitat for lagoon species;

e Species diversity including algae, fish, turtles, and invertebrates including reef-building corals
and reef-building crustose coralline algae;

e Lagoon free of debris; and

e Minimal human disturbance.

Strategies Applied to Achieve Objective: Alt A AltB
(Current) | (Preferred)

Work with partners to collect bathymetry data every 10 years in order to
document changes in the lagoon, reef, or ava that could affect v v
hydrography or habitat characteristics (see Objective 6.1)

Work with National Oceanic Atmospheric Administration’s (NOAA)
Coral Reef Ecosystem Division (CRED) and other partners to collect v v
oceanographic and water quality data in order to track changes that could
affect the reef or wildlife (see Objective 6.1)

Work with partners to conduct Rapid Ecological Assessment (REA) to
document habitat associations and species distribution, density, and v v
diversity in marine habitats (see Objective 6.1)

Identify, prioritize, and implement restoration needs such as debris
removal in lagoon habitats affected by anthropogenic impacts such as iron v v
contamination from shipwrecks

Within 5 years, develop and implement monitoring protocols to track
populations of focal lagoon species including: fish, corals, giant clams v
(faisua), other invertebrates, and marine pests to determine abundance,
density, and biomass of each at selected sites (see Objective 6.1)

Within 10 years characterize nutrient budgets and dynamics at Rose Atoll
and evaluate them relative to data from other similar reef sites to identify v
possible stressors and the positive effects of healthy seabird colonies
adjacent to living reefs (see Objective 6.2)

Within 4 years, install remote sensing systems to document boat traffic in v
the lagoon
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Rationale: In the middle of an ocean that is mostly over
10,000 feet deep, the lagoon provides 547 acres of
shallow water habitat (< 100 feet deep). The reef protects
this lagoon from the large swells of the open ocean, and
light is able to penetrate to the bottom so corals and other
sea life can thrive. While the deepest part of the lagoon
has a simple sand bottom, sections on the edge have coral
pinnacles which grow up close to the surface providing
excellent habitat for faisua (7ridacna maxima). This
shallow lagoon hosts a unique assemblage of fish and the

Goatfish in lagoon. Jim Maragos, USFWS. largest population of faisua in American Samoa. These

giant clams are listed under CITES and have suffered

serious depletion throughout their range due to over-harvesting. While it can provide larval fish
recruitment for the other Samoan Islands, the small size of the lagoon and its limited fish and
invertebrate community make it particularly susceptible to fishing pressure.

Monitoring fish and invertebrate abundance and biomass as well as abiotic factors is critical so we can
assess if the Service is maintaining the biological integrity, diversity, and environmental health of the
lagoon (see Goal 6). Monitoring is key to refining the metrics in the attributes (which currently reflect
how little is known at present about this habitat). Ongoing restoration efforts emphasize removal of
debris and monitoring the cyanobacterial bloom. We would also pursue installing a remote sensing
system to document unauthorized boat traffic in the lagoon since such traffic could involve unregulated
fishing or damage other Refuge resources.

2.4.2 Goal 2: Restore, protect, and maintain the perimeter crustose coralline
algal reef to meet the life-history needs of native species in this community.

Objective 2.1 Restore, protect, and maintain the perimeter crustose coralline algal reef.

Restore, protect, and maintain the perimeter crustose coralline algal reef (CCA) to support habitats and
species with the following attributes:

e Healthy living reef dominated by CCA (Porolithon spp.) in a mosaic with small corals forming a
network of pools and raised areas that provide habitat for reeftop organisms;

e Geomorphic structure intact with elements of rugosity and a mosaic of microhabitats;

e Boring sea urchins (Echinometra, Echinostrephus spp.) are present in at least 50% of available
holes along the entire seaward margin of the perimeter reef;

e Holes that can be occupied by boring sea urchins are present at a density of at least 1/m? in the
“archin zone” along the entire seaward margin of the perimeter reef;

e (CCA are present in 80% of sampling sites and occupy >25% of total solid substratum;
e Cyanobacteria (Lyngbya, Oscillotoria, Symploca, Calothrix spp.) are rare (<5% total cover)

e The erect coralline alga Jania adherens, and the mat forming green alga Codium spp., are rare
(i.e., present in < 5% of sample sites);

e (CCA characterized as eroded is not a prominent cover type and the proportion of this type does
not fluctuate significantly between surveys;

e Variation in cover of crustose corallines is primarily due to reef position (i.e., fore, mid, or inner
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reef), reflecting the wave energy and structural gradients across the reef flat; and

e 100% removal of manmade debris including fishing gear and metallic debris from shipwrecks.

Strategies Applied to Achieve Objective: Alt A Alt B
(Current) | (Preferred)

Continue monitoring abundance and distribution of the cyanobacterial
community which became dominant on a section of the southwest arm of v v
the atoll due to elevated iron levels following a 1993 shipwreck (see
Objective 6.1)

Within 5 years, work with partners to develop and implement reef
monitoring program, including rate of growth, elevation change, chemical
composition and other variables related to reef growth and the atoll’s v
ability to maintain itself in an anticipated environment of climate change
and ocean acidification (see Objective 6.1)

Within 5 years, develop and implement monitoring protocols to track
abundance and distribution of focal perimeter reef species including eels v
and urchins to determine abundance, density, and biomass of each at
selected sites (see Objective 6.1)

Monitor benthic succession of the reef which was damaged due to the v
1993 shipwreck (see Objective 6.1)

Within 2 years, establish systematic marine debris removal program v

Rationale: The reef crest of Rose Atoll has a pink
hue because it is primarily composed of CCA. It
varies between 1,000-3,000 feet wide and has a
single channel connecting the inner lagoon with the
open ocean. Waves can break hard over the reef
crest, but during low tides it can be completely
exposed. Several of the dominant species of algae
on this reef (Porolithon onkodes, P. craspedium,
and P. gardineri) are reef-building organisms that
form a strong and resilient reef platform upon which
all the other shallow water organisms depend. Two : ; ,,.;@ F o 834 5
other cover types on the reef platform are a coralline R-elef‘cres-t.spillwztly. Jim Ma'mgos, USFWS.

red algae Jania spp. that forms turfs rather than a

crust, and areas of eroded and dead coralline algae that are bare reef matrixes without macroscopic algae
present.

i

In 1993 a fishing vessel ran aground on the southwest arm of the reef and broke apart. The vessel
released roughly 100,000 gallons of fuel, 500 gallons of oil, and 2,500 pounds of ammonia into the
environment. This killed a large area of CCA, and facilitated a population explosion of cyanobacteria
and non-reef building algae. Major salvage operations began 6 weeks after the wreck and continued until
2007 due to the large tonnage of metal and the difficulty of working on a remote atoll. The ship rocking
back and forth in the waves physically damaged the reef by grinding it away. Because iron is a limiting
nutrient at remote oceanic atoll locations, the increased iron levels have to a drastic increase in several
species of cyanobacteria (Symploca spp., Oscillatoria spp., Lyngbia spp., and Calothrix spp.) and turf
forming forms of coralline algae near the shipwreck site. These species are not reef building organisms,
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and in places where they grow in thick mats, reef
building corals and CCA cannot compete, so the reef
can begin to erode. These species initially formed a
carpet, covering large sections of the reef near the
wreck. It is vital to control them in order to maintain
the reef.

Though the vast majority of the ship has been
removed and the area recovering, there are likely
scattered pieces on the fore reef continuing to release
iron into the water and promoting the growth of
cyanobacteria. This, combined with the acute effects
of the initial spill and the physical destruction of the
reef by the ship, has seriously damaged the CCA near the shipwreck site and recovery efforts would be
ongoing.

Grounded vesel. USFWS.

It is vital to maintain the living coralline algae on these perimeter reefs because they form a growing
platform that is resistant to physical and bio-erosion upon which all the shallow water and terrestrial
organisms at the Refuge depend. The focal species of urchins serve as indicators of the state of the reef
on areas least affected by the shipwreck and areas where subsequent urchin mortality resulted from
spilled fuel and cyanobacterial overgrowth. Densities of peppered morays foraging on the reef flat also
are an indication of the productivity and health of that habitat. As identified in Figure 1-2 in Chapter 1,
the perimeter reef where this work would occur is the exterior boundary of the Refuge which is the
extreme low waterline outside the perimeter reef.

2.4.3 Goal 3: Protect and maintain the natural state of the channel (ava) to
protect all other Refuge habitats and the hydrology of the lagoon.

Objective 3.1 Protect and maintain the ava.

Protect and maintain the natural state of the ava to support habitats and species with the following
attributes:

e Unobstructed water flow between the lagoon and the ocean;
e Geomorphology that supports hydrology of the atoll; and

e Species diversity and biomass of reef builders and reef dwellers, including large predator and
prey fishes, remains high.

Strategies Applied to Achieve Objective: Alt A AltB
(Current) (Preferred)

Within 5 years, work with partners to monitor water flow rate and
direction in the ava using archival pressure and flow rate instruments v v
that can be downloaded at every visit in order to document any changes
in flow through the ava (see Objective 6.1)

Work with partners to collect bathymetry data every 10 years in order to
document changes in the lagoon, reef, or ava which could affect v v
hydrography or habitat characteristics (see Objective 6.1)
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Within 5 years, develop and implement monitoring protocol to track
abundance and biomass of fish, including predatory and prey fish
species, around the opening of the ava to detect any changes in structure v
or function of this important geological feature for large predators in the
Refuge (see Objective 6.1)

Work toward the inclusion of better warnings about the hazard to
mariners of waters in and near the ava to prevent vessel groundings, and v
improve public communications about the Refuge being closed

Rationale: The shape, size, and location of the ava are vital to maintaining the lagoon, reef, and island
habitats. The ava is a small, direct connection between the lagoon and the open ocean. As ocean water
spills into the lagoon over the sides of the reef, it is released out through the ava. Though water usually
flows out the ava, tides and waves occasionally create a situation where water flows into the lagoon
through the ava. The elevation of the ava controls the water movement out of the lagoon, and plays a
major role in the layering of lagoon water by temperature and salinity. Additionally, the shape and
location of the ava is an important factor in the location and longevity of the islands on the atoll. Water
movement inside the atoll creates currents that remove sand from some areas and deposit it in other
areas. This sediment transport regime has created and maintained Rose and Sand Islands as islands
dynamic in size and shape but located in roughly the same location since Rantzau mapped Rose Atoll in
1873 (Rodgers et al. 1993). The ava is also the major passageway for fish and other organisms in and out
of the lagoon, where species that require more shelter from rough water to breed or live may
concentrate. Sharks and other predators congregate at the mouth of the ava waiting for prey. For these
reasons, it is vital to protect and maintain the ava because it is fundamental to the functioning of many
systems in Rose Atoll. Though there are currently no known threats to the ava and it is stable, given
potential climate change impacts, constant alertness to changing conditions is important. As identified in
Figure 1-2 in Chapter 1, the ava where this work would occur is the exterior boundary of the Refuge
where the boundary line is extended between the extreme low waterlines on each side of the entrance
channel.

2.4.4 Goal 4: Restore, protect, and maintain the beach strand habitat to meet
the life-history needs of native species in this community.

Objective 4.1 Restore, protect, and maintain beach strand habitat for shorebirds, ground nesting

seabirds, and nesting turtles.

Restore, protect, and maintain >3 acres of the beach strand on Sand and Rose Islands to support habitats
and species with the following attributes:

e  Open ground maintained, with native plants (e.g., tamole) occupying the edge between beach
strand and littoral forest;

e Free of terrestrial non-native predators and other non-native animals; and

e Free of pest and non-native plants.

Strategies Applied to Achieve Objective: Alt A AltB
(Current) | (Preferred)

Within 2 years, use GPS to map the perimeter of the islands at high and
low tide on each visit to the Refuge and obtain any available satellite v
imagery for incorporation into GIS in order to document changes in island
size and location (see Objective 6.1)
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Within 15 years, restore and protect native coastal plants using best
available information about original indigenous ecosystem. Restore native
tamole (Portulaca lutea; a native yellow purslane) population that was v
extirpated on Rose Atoll by introduced rats (Rattus exulans) but survived
on an offshore coral block. Monitor survivorship, growth, and maturation
of planted tamole (see Objective 6.1)

Within 10 years, investigate the ecological relationships between marine
gastropods such as turban shells (Turbo spp.), and land hermit crabs
(Coenobita perlatus and C. brevimanus). Evaluate factors affecting crab
populations, including observed reduction in availability of shells to crabs v
at the Refuge and what management may improve mollusk shell
availability to the Coenobita spp. which are important scavengers and
herbivores on both islands (see Objective 6.2)

Within 5 years, work with universities and other partners to evaluate the

geomorphology, hydrology, and sediment budget of Rose Atoll to v
understand the processes that have maintained the islands as dynamic units

(see Objective 6.2)

Within 6 months, revise existing biosecurity measures to comprehensively v

address prevention of introducing non-native pest species to the atoll

Within 2 years, prepare and implement a monitoring plan and rapid
response program for terrestrial non-native species and respond v
immediately if detected (see Objective 6.1)

Within 2 years, working with NOAA/NMFS and other partners, develop
and implement monitoring protocol to track turtle abundance and v
movements using field counts, tagging, remote sensing, and satellite
telemetry (see Objective 6.1)

Within 5 years, working with NOAA/NMFS and other partners, develop a
cooperative management plan with Fiji to protect shared stocks of v
threatened green turtles that migrate between Rose Atoll (to nest) and Fiji
(to feed). Meet with appropriate Fiji managers as needed

Rationale: Beach strand is a very dynamic habitat that is constantly being reshaped by the wind, waves,
currents, and tides. Likely this will be exacerbated by climate change with more storms, changes in sea
level, and coral. All of Sand Island can be classified as beach strand, as can the sandy section of Rose
Island between the water and the vegetation. During a storm, beach strand habitat can change
dramatically, but when conditions are right, it reforms quickly and is stable in the long run. This is the
case with the beach strand habitats of the Refuge. After any given storm the islands may change size and
shape, but since the area was mapped by Rantzau in 1873 (Rodgers et al. 1993) the location and total
area of the islands has remained surprisingly stable.

Because the Refuge provides beach strand habitat free of predators since the 1993 eradication of
Polynesian rats (Rattus exulans) and is far from human populations, it is ideal foraging habitat for
wintering shorebirds and nesting habitat for seabirds and green turtles, and possibly hawksbill turtles.
The beach strand is used extensively by nesting sooty terns, brown noddies, brown boobies, and green
turtles. The Refuge provides the only known rat-free area in American Samoa for several of these
ground-nesting species. Part of enhancing this habitat for these birds and fulfilling BIDEH, is restoring
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previously extirpated plants such as the tamole. It is a
rare plant that used to exist on the beach strand habitat.

Ghost crabs (Ocypoda spp.) forage and dig their
burrows in the beach strand as well. The land hermit
crabs Coenobtia perlatus and C. brevimanus are
numerically and ecologically important in the terrestrial
ecosystem of Rose Atoll, serving as the dominant
herbivores and scavengers of the system. Densities of
these two species have decreased markedly since 1991
and biologists visiting the Refuge have noticed a change
in the condition and type of the marine gastropod shells
that the crabs are using for their homes. There seem to
be fewer of the preferred shells in the genus 7Turbo and those that are being used have more damage and
wear. Substitutes such as the partridge tun (Tonna perdix) shells are more fragile and presumably offer
less protection.

Turbo shell used by crab. USFWS.

Tagging data demonstrates that Rose Atoll and Fiji share
a common stock of green turtles. After nesting at Rose
Atoll, the turtles migrate directly to Fiji to feed on
extensive seagrass beds there (there is little seagrass in
American Samoa). A comprehensive recovery plan
requires protection at both its nesting and feeding
destinations of this species. While turtle harvesting is
prohibited in Fiji, enforcement there is difficult due to
the hundreds of small islands and remote villages, thus
poaching is considered a serious threat. Green turtles are
a threatened species with a very small population size at Rose Atoll (est. 24-36 nesting females).

Tava’e’ula (red-tailed tropic bird). Kelsie
Ernsberger, USFWS.

In order to maintain the beach strand as a naturally occurring dynamic habitat which benefits many
species, we would control any plant or animal pest species, and monitor the size and shape of the islands
to ensure they are maintaining themselves under changing climatic conditions.

2.4.5 Goal 5: Restore, protect, and maintain littoral forest to meet the life-
history needs of native species in this community including plants, seabirds,
shorebirds, landbirds, waterbirds, reptiles, and land crabs.

Objective 5.1 Restore, protect, and maintain littoral forest.

Restore, protect, and maintain 15 acres of the littoral forest with the following attributes:

e Forest species composition includes a mixture of pu’a vai (Pisonia grandis), taukanave (Cordia
subcordata), tausuni (Tournefortia argentea), fotulona (Hernandia nymphaeifolia), talie
(Terminalia samoensis), fao (Neisosperma oppositifolium), fau (Hibiscus tiliaceus), and all
other indigenous species that recruit through natural means and resembling comparable islands
in the region that have not been previously affected by rats;

e  <5% introduced niu (Cocos nucifera) cover of total vegetated area;

2-20 Chapter 2. Management Alternatives



Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

e Free of introduced terrestrial non-native predators and other non-native animals; and

e Free of pest and non-native plants.

Strategies Applied to Achieve Objective: Alt A Alt B
(Current) (Preferred)

Within 2 years, prepare a monitoring and rapid response program for
terrestrial non-native species and respond immediately if detected v
(see Objective 6.1)

Maintain cover of introduced niu (coconut palms [Cocos nucifera))
at or below 5% using mechanical or direct application of herbicides v v
as appropriate (see Appendix G)

Within 2 years, review existing vegetation community distribution
data and develop GIS database of terrestrial and marine habitats and v
update them every 5 years (see Objective 6.1)

Within 3 years and working with experts, prepare a restoration
design that identifies which desired species would require active
propagation and outplanting and which would recruit naturally now
that rat herbivory has been eliminated. Part of this strategy would be v
to work with universities and other partners to investigate
composition and structure of terrestrial communities on Rose Island
prior to the introduction of rats to inform ecological restoration
activities (see Objective 6.2)

Within 4 years, develop and implement a monitoring protocol to
track changes in numbers, cover, and basal area of different plant 4
species (see Objective 6.1)

Within 5 years, implement restoration design and begin outplanting v
vegetation

Continue monitoring presence or absence of breeding bird
populations (annually or less often depending on visit schedule to v
the Refuge) as one indicator of the success of habitat restoration
measures

Within 3 years, develop and implement a monitoring protocol to
track seabird abundance, nesting rates, and feeding territories. v
Include remote sensing observations to improve future monitoring
efforts (see Objective 6.1)

Within 10 years, eradicate the scale insect (Pulvinaria urbicola) and
any other non-native insects, specifically focusing on eradicating v
introduced ant species that facilitate scale growth and spread
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mesic coastal sites for human habitation. There are no
records of the species composition of the forest on Rose
Island prior to the introduction of Polynesian rats. When
first described, Rose Island had a native plant community
made up of only pu’a vai, tamole, and ufi’atuli (Mayor
1921, Setchell 1924, Satchet 1954) and the introduced niu.
Presently, the forest is dominated by tausuni but this is a
recent change in forest community. Tausuni was not
recorded on Rose Island until 1970 (Swerdloff and
Needham 1970) but is a good saltwater disperser and often
recruits on sandy islets throughout the tropical Pacific.
Tausuni is indigenous to the Pacific and provides habitat
for tree-nesting seabirds. Since rats were eradicated at the
Refuge in 1993, the plant community has been released
from this source of seed and seedling herbivory so
propagules from indigenous Samoan plants that wash

ashore are now able to survive, increasing the total number
Fua’o nesting in Pisonia. USFWS. of species present to at least eight. Factors leading to the
decline of the pu’a vai forest and subsequent dominance of
tausuni include hurricane damage from six significant storms since 1987, and the introduction of the
scale insect. In March 2011, there were only three very unhealthy large pu’a vai trees remaining on Rose
Island but a number of seedlings and saplings survive.

e . Rationale: The tropical wet littoral forest ecotype has
! » ’ . " become very rare in the Pacific Islands due to the value of
Y- 4

The littoral forest on Rose Island provides nesting habitat for the majority of seabird species in the
Refuge as well the Pacific reef heron. Various seabirds nest in different parts of the forest with some
nesting in the trees and others nesting on the ground. Niu have been planted on Rose Island on several
occasions (Satchet 1954). While early attempts to establish niu failed (perhaps due to the presence of the
rat), there is presently a thriving population that is spreading rapidly. If no efforts are made to control
the niu, it is very possible they would become the dominant vegetation on Rose Island. This would be
highly detrimental to seabird populations since the straight trunks of nui do not provide places to build
nests, and falling coconuts can crush birds. While eradication of nui is a possibility, it is desirable to
maintain a small nui grove due to their importance in Samoan culture.

Invasive ants, including Pheidole megacephala and Tetramorium bicarinatum, are known to occur on
Rose Atoll. These ants are severely disrupting the ecology of the atoll, including facilitating an outbreak
of Pulvinaria urbicola, an invasive scale insect responsible for killing Pisonia grandis trees. These
aggressive, predatory ants are also likely reducing numbers of arthropods native to the atoll. Once ants
are removed, natural enemies of the scale, such as predaceous beetles and parasitic wasps that may now
be prevented from attacking the scale by the ants, would be expected to increase in number and to
reduce scale abundances to a level better tolerated by Pisonia. Pisonia trees are declining throughout
their range, and the eradication of ants would facilitate the removal of Pulvinaria scale and help in the
recovery of an isolated Pisonia forest.

The goal of restoring and maintaining the littoral pu’a vai forest community would be a long-term
project involving the eradication of non-native or invasive species, the propagation and planting of
native forest tree seedlings, and an in-depth monitoring program so we can track the effectiveness of
restoration efforts.
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2.4.6 Goal 6: Gather scientific information (inventories, monitoring,
assessments, and research) to support adaptive management decisions under
objectives for Goals 1-5.

Objective 6.1 Conduct high priority inventory and monitoring (survey) activities and scientific

assessments.

Conduct inventory and monitoring (survey) activities that evaluate resource management activities to
facilitate adaptive management. These surveys contribute to the enhancement, protection, preservation,
and management of wildlife populations and their habitats on and off Refuge lands. Specifically, they
can be used to determine if we are meeting resource management objectives identified under Goals 1-5.
These surveys have the following attributes:

e Long-term monitoring that centers on focal species population status and trends in order to
determine if the Refuge is sustaining biological integrity, diversity, and environmental health at
current levels;

e Projects would adhere to scientifically defensible protocols for data collection;

e Data collection techniques would require minimal animal mortality or disturbance and minimal
habitat destruction;

e Collect the minimum number of samples (e.g., water, soils, vegetative litter, plants,
macroinvertebrates, vertebrates) for robust statistical analysis requirements in order to minimize
long-term or cumulative impacts; and

e Follow quarantine and cleaning protocols to minimize the potential spread or introduction of
non-native and pest species.

Conduct scientific assessments providing baseline information and expanding knowledge on the status
of biological integrity, diversity, and environmental health to better inform resource management
decisions. These scientific assessments would contribute to the development of Refuge resource
objectives and they would also be used to facilitate habitat restoration through selection of appropriate
habitat management strategies based upon site-specific conditions. These assessments have the
following attributes:

e Use accepted standards, where available, for completion of assessment; and

e Scale and accuracy of assessments would be appropriate for development and implementation of
Refuge habitat and wildlife management actions.

The following is a list of priority monitoring and other activities to Alt A Alt B
support resource management decisions on the Refuge: (Current) | (Preferred)
Finalize Memorandum of Understanding (MOU) with DMWR to v v

coordinate data collection and management activities at the Refuge

Work with partners to deploy an Ecological Acoustic Recorder (EAR) in
the ava to collect biological data that may improve monitoring of behavior v v
and abundance of marine organisms

Within 5 years, begin to monitor climate change variables and responses
including: sea level, temperature, water quality (pH, conductivity, v v
dissolved oxygen, nitrogen, photosynthetically available light (PAR),

phosphorus, iron) and the frequency and duration of extreme storm events
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Work with partners to monitor status and trends of focal communities
(hard corals, algae), including the incidence and severity of coral and algal v v
disease and bleaching

Within 5 years, monitor the growth and survival rate of coral colonies at v
different depths

Work with partners to conduct REA to document habitat associations and
species distribution, density, and diversity in marine habitats (see v v
Objective 1.1)

Work with NOAA’s CRED and other partners to collect oceanographic
and water quality data in order to track changes that could affect the reef or v v
wildlife (see Objective 1.1)

Within 5 years, develop and implement monitoring protocols to track
populations of focal lagoon species including: fish, corals, giant clams v
(faisua), other invertebrates, and marine pests to determine abundance,
density, and biomass of each at selected sites (see Objective 1.1)

Work with partners to collect bathymetry data every 10 years in order to
document changes in the lagoon, reef, or ava which could affect v v
hydrography or habitat characteristics (see Objectives 1.1, 3.1)

Within 5 years, develop and implement monitoring protocols to track
abundance and distribution of focal perimeter reef species including eels v
and urchins to determine abundance, density, and biomass of each at
selected sites (see Objective 2.1)

Continue monitoring abundance and distribution of the cyanobacterial
community which became dominant on a section of the southwest arm of v v
the atoll due to elevated iron levels following a 1993 shipwreck (see
Objective 2.1)

Monitor benthic succession of the reef which was damaged due to the v
1993 shipwreck (see Objective 2.1)

Within 5 years, work with partners to develop and implement reef
monitoring program, including rate of growth, elevation change, chemical
composition, and other variables related to reef growth and the atoll’s v
ability to maintain itself in an anticipated environment of climate change
and ocean acidification (see Objective 2.1)

Within 5 years, work with partners to monitor water flow rate and
direction in the ava using archival pressure and flow rate instruments that v v
can be downloaded at every visit in order to document any changes in flow
through the ava (see Objective 3.1)

Within 5 years, develop and implement monitoring protocol to track
abundance and biomass of fish, including predatory and prey fish species,
around the opening of the ava to detect any changes in structure or v
function of this important geological feature for large predators in the
Refuge (see Objective 3.1)
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Within 2 years, working with NOAA/NMFS and other partners, develop
and implement monitoring protocol to track turtle abundance and v
movements using field counts, tagging, remote sensing and satellite
telemetry (see Objective 4.1)

Within 2 years, use GPS to map the perimeter of the islands at high and
low tide on each visit to the Refuge and obtain any available satellite v
imagery for incorporation into GIS in order to document changes in island
size and location (see Objective 4.1)

Monitor survivorship, growth, and maturation of outplanted tamole (see v
Objective 4.1)

Within 2 years, prepare and implement a monitoring plan and rapid
response program for terrestrial non-native species and respond v
immediately if detected (see Objectives 4.1 and 5.1)

Within 2 years, review existing vegetation community distribution data
and develop GIS database of terrestrial and marine habitats and update v
them every 5 years (see Objective 5.1)

Within 4 years, review available vegetation data and develop and
implement a monitoring protocol to track changes in numbers, cover, and v
basal area of different species (see Objective 5.1)

Within 3 years, develop and implement a monitoring protocol to track
seabird abundance, nesting rates, and feeding territories. Include remote v
sensing observations to improve future monitoring efforts (see Objective
5.1)

Within 2 years, develop and implement a monitoring protocol to track
changes in numbers, cover and basal area of different plant species (see v
Objective 5.1)

Rationale: The Administration Act requires us to “monitor
the status and trends of fish, wildlife, and plants in each
refuge.” Surveys would be used to track populations and
abiotic variables in order to assess progress toward
achieving refuge management objectives (under Goals 1-5
in this CCP) derived from the Refuge System mission,
refuge purposes, and maintenance of BIDEH (601 FW 3).
Determining resource status and evaluating progress toward
achieving objectives is essential to implementing adaptive
management on DOI lands and waters as required by policy
‘ ’ e (522 DM 1). Specifically, results of surveys would be used
Tamole to transplant for restoration. to refine management strategies over time in order to

Jiny Kim, USFWS. achieve resource objectives. Surveys would provide the best

available scientific information to promote a transparent

decision making process for resource management on refuge lands and waters.

Monitoring data would help us track the effects of climate change and ocean acidification on the Refuge.
As a living reef, built and maintained by CCA, corals, and other calcifying organisms, Rose Atoll will be
particularly susceptible to sea level rise and ocean acidification. As the sea rises, the reef will need to
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grow faster to maintain the same elevation in relation to sea level, but at the same time, the concentration
of carbonate ions (the calcifying organisms needed to build the reef) will be declining due to ocean
acidification and coral bleaching will become more
common as the ocean warms. Monitoring the growth
of the reef and abiotic factors would help us
understand what is happening to the reef and predict
and plan for future conditions. Where applicable,
monitoring would also tie into a larger remote sensing
system.

In accordance with DOI policy for implementing
adaptive management on refuge lands (522 DM 1), :; LAk
appropriate and applicable environmental assessments Mon itoringorites Tutea. Jim Ma;-szgo s, U-:S’FWS.
are necessary to determine resource status, promote

learning, and evaluate progress toward achieving objectives whenever using adaptive management.
These assessments would provide fundamental information about biotic (e.g., vegetation data layer) as
well as abiotic processes and conditions (e.g., soils, topography) that are necessary to ensure that
implementation of on-the-ground resource management achieve resource management objectives
identified under Goals 1-5.

Objective 6.2 Facilitate high-priority research at the Refuge to directly support management

objectives and guide management decisions.

Facilitate research projects that provide the best science for habitat and wildlife management on and off
the Refuge. Scientific findings gained through these projects would expand knowledge regarding life-
history needs of species and species groups as well as identify or refine habitat and wildlife management
actions. Research also would reduce uncertainty regarding wildlife and habitat responses to Refuge
management actions in order to achieve desired outcomes reflected in resource management objectives
and to facilitate adaptive management. These research projects have the following attributes:

e Focus wildlife population research on assessments of species-habitat relationships. Develop
models that predict wildlife response to management;

e Design and conduct issue-driven (problem-driven) research unlikely to be reliably addressed
using long-term monitoring. Develop models that predict wildlife response to management;

e Promote Refuge research and science priorities within the broader scientific community. Ensure
that cooperative research focuses on meeting information needs identified in biological goals
and objectives;

e Assigns a high priority to the collection of information that would better predict, understand, and
address the effects of climate change and ocean acidification on fish, wildlife, and their habitats
at all spatial scales in the Refuge, as well as the ability of managers to meet CCP objectives in
response to climate changes;

e Adhere to scientifically defensible protocols for data collection in order to develop the best
science for resource management;

e Data collection techniques would have minimal animal mortality or disturbance and minimal
habitat destruction;

e Collect the minimum number of samples (e.g., water, soils, vegetative litter, plants,
macroinvertebrates, vertebrates) to meet robust statistical analysis requirements in order to
minimize long-term or cumulative impacts;
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e Follow quarantine and cleaning protocols to minimize the potential spread or introduction of

non-native and pest species; and

e Often result in peer-reviewed articles in scientific journals and publications and/or symposiums.

The following is a prioritized list of research to support resource
management decisions on the Refuge:

Alt A
(Current)

Alt B
(Preferred)

Within 10 years, characterize nutrient budgets and dynamics at Rose Atoll
and evaluate them relative to data from other similar reef sites to identify
possible stressors and the positive effects of healthy seabird colonies
adjacent to living reefs (see Objective 1.1)

v

Within 5 years, work with universities and other partners to evaluate the
geomorphology, hydrology, and sediment budget of Rose Atoll to
understand the processes that have maintained the islands as dynamic units
(see Objective 4.1)

Within 10 years, investigate the ecological relationships between marine
gastropods such as turban shells (7urbo spp.), and land hermit crabs
(Coenobita perlatus and C. brevimanus). Evaluate factors affecting crab
populations, including observed reduction in availability of shells to crabs
at the Refuge and what management may improve mollusk shell
availability to the Coenobita spp., which are important scavengers and
herbivores on both islands (see Objective 4.1)

Within 3 years, work with universities and other partners to investigate
composition and structure of terrestrial communities on Rose Island prior
to the introduction of rats to inform ecological restoration activities (see
Objective 5.1)

= e B ey

Rationale: Rose Atoll is unique in the Samoan archipelago
in being a coralline algal atoll. Research projects on Refuge
lands and waters would address a wide range of natural
resource questions. Examples of research projects include
habitat use and life-history requirements for particular
species, practical methods for habitat management and
restoration, extent and severity of environmental
contaminants, techniques to control or eradicate pest
species, effects of climate change, and ocean acidification
on environmental conditions and associated habitat and
wildlife response, identification and analyses of
paleontological specimens, wilderness character, and
modeling of wildlife populations. Projects may be species-
specific, Refuge-specific, or evaluate the relative
contribution of the Refuge to larger landscape (e.g.,
archipelago, regional, Pacific, global) issues and trends.
Like monitoring, results of research projects would expand
the best available scientific information and potentially

\ et v TN reduce uncertainties to promote transparent decision-making
Pisonia research. Jim Maragos, USFWS. processes for resource management over time on the Refuge

and other protected areas. In combination with results of
surveys, research would promote adaptive management on the Refuge. Scientific publications resulting
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from research on the Refuge would help increase the understanding of the Refuge System for resource
conservation and management in the larger science realm.

2.4.7 Goal 7: Strengthen resource conservation and the public’s shared
stewardship of the ecological, geologic, and cultural richness of the Refuge by
providing outreach, interpretation, and environmental education
opportunities.

Objective 7.1 Enhance and expand interpretation and outreach.

Provide high-quality interpretation and outreach that supports a knowledgeable public who are aware of
the conservation provided by the Refuge. The public is informed about the Refuge’s complex ecosystem,
cultural connections, geologic history, and management challenges by focusing on “bringing the Refuge
to the people, instead of the people to the Refuge.” Interpretation and outreach associated with the
Refuge would have the following attributes:

e People are exposed to at least one of the four key interpretive themes regarding:

o Ecology;

o Geology;

o Culture; and
o the NWRS;

e Products and messages engage a diverse audience from American Samoa and across the United
States and Oceania;

e Outreach and interpretation use standard media as well as social media and evolving
technologies; and

e Supports the Service’s “Connecting People with Nature” emphasis.

Strategies Applied to Achieve Objective: Alt A Alt B
(Current) (Preferred)

Install minimal signage on Rose Island to inform people of Refuge v v
boundary and regulations

Maintain Refuge Website and update at least annually with current
information such as species lists, interactive tools, management updates, v v
news releases, science reports, etc.

Develop brochures, Website and utilize social media and other outreach
tools specifically designed to communicate Refuge protection and safety v
issues and make these available to mariners

Develop outreach messages using social media such as blogs or v
interpretive videos on line to “bring the Refuge to the people”

Explore opportunities and community interest for supporting the
development of a Refuge “Friends” group to help with interpretation, v
outreach, and other Refuge needs

Develop a Refuge volunteer program to provide local and national v
stewardship opportunities and assist in Refuge management activities
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Work with partners (especially within the Manu’a Islands) to develop
interpretive displays and printed materials to provide outreach messages v
at visitor centers as well as mobile displays for traveling exhibits

Participate in community meetings and local events to educate people v v
about the Refuge, especially within the Manu’a Islands

Enhance law enforcement through the production of interpretive

brochures for distribution in American Samoa and to the yachting v
community and collaboration with the USCG and NOAA for

enforcement

Work with partners to deploy an EAR in the ava to collect data on boat v

entry into the lagoon

Rationale: The mission of the Service is “working with others to conserve, protect, and enhance fish,
wildlife, and plants and their habitats for the continuing benefit of the American people.” As reflected in
the first three words, the Service acknowledges that we cannot effectively carry out our enormous
natural resource management mission single-handedly. Thus, outreach is needed to enlist the support of
a wide range of people and agencies by improving communications with them. The fundamental purpose
of Service outreach is to build understanding, trust and support from a variety of groups by helping them
understand what the Service does and why we do it.

Because the Refuge is closed to the general public due to the hazards of getting there and the sensitivity
of the resources to disturbance, visits to the Refuge are rare and require a SUP. Therefore, our
interpretation and outreach program would be based on “bringing the Refuge to the people,” instead of
bringing the people to the Refuge. In order to reach people, we would work with our partners to establish
Refuge displays for visitor centers in American Samoa, and develop outreach materials and social media
capacity to provide other interpretive opportunities for people in American Samoa and around the world.

The Service did not have staff stationed in American Samoa before February 2011, so the public often
confuse the Service with the DMWR or the NPS. Few people are aware of the Service in American
Samoa and what we do. Messages describing the Service and the Refuge System need to be developed,
along with good communications with a variety of people and organizations. Good communication with
elected officials is essential for the Service to be effective and responsive to the American Samoa public.
Conservation groups have a great interest in resource management, and their support can influence
others. Businesses can be a source of funding or support through partnerships. Other Federal agencies, as
well as American Samoa and village governments, can help give momentum to the Service’s outreach
initiatives, and their support can enhance a project’s likelihood of success. Finally, the news media can
directly inform mass audiences. Each of these can have a significant bearing on how effectively the
Service’s mission is accomplished and the Refuge achieves its goals.

Objective 7.2 Develop environmental education products and programs to perpetuate and enhance

knowledge and appreciation of wildlife, habitat, and their importance to American Samoa culture
and the world.

Provide a high-quality EE program associated with Rose Atoll National Wildlife Refuge with the
following attributes:

e Focuses on students in American Samoa from pre-K through college;

e Involves local teachers to ensure program is relevant to local students and curricula;

e Incorporates measurable learning objectives and uses audience-appropriate curricula; and
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e Supports and complements the Service’s mission, and the Refuge’s purpose(s) and goals.

Strategies Applied to Achieve Objective: Alt A AltB
(Current) | (Preferred)

Create EE materials such as DVDs and posters for use with school groups v

Work with partners to develop EE curriculum and classroom materials
that introduce students to American Samoa wildlife, protected areas, and v
conservation of natural resources, especially in relation to effects from
man-made climate change

Partner with schools and universities to conduct surveys and/or relevant v
research

Explore appropriate on-site EE opportunities (<once every 3 years) to
allow a small group of teachers and students (<10 people) to visit the v
Refuge for specific EE purposes developed with the Refuge’s EE
program

Develop a brief, picture-oriented PowerPoint presentation describing the
ecology of the Refuge and present this to three American Samoa schools v
each year

Develop a student intern program with the Refuge office to introduce v
students to protected areas and wildlife management

Rationale: American Samoa is a rapidly changing society which is in the process of enhancing EE in
the schools’ curriculum. This creates an excellent opportunity for the Service to play a role in helping to
develop EE programs. As a small Refuge with a small staff, working with our partners would be vital to
the success of any EE program. Because we manage a coral crustose coralline algal atoll in American
Samoa, the Service is in a position to educate people about the effects of climate change and ocean
acidification.

In the past, the Service has had a very limited EE program. There have been rare trips to the Refuge for
teachers and students, but these trips are very expensive, can only be done with strict biological
restrictions in place to avoid disturbance, and only reach a handful of students. We would be able to
reach many more students through outdoor programs, classroom presentations and activities, and
internship programs. We can include people outside of American Samoa with an improved presence on
the Internet and the development of classroom materials “bringing the Refuge to the people, instead of
the people to the Refuge.”

2.4.8 Goal 8: Identify, protect, preserve, and interpret the Refuge’s Samoan
cultural resources and facilitate, where appropriate, cultural practices.

Objective 8.1 Encourage and facilitate identification, protection, perpetuation, and interpretation

of Samoan cultural resources, practices, and traditions related to Rose Atoll.

Strategies Applied to Achieve Objective: Alt A AltB
(Current) (Preferred)

Research the history of Samoan names for Rose Atoll and consider

changing Refuge name accordingly v
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Work with the American Samoa Historical Preservation Office to

conduct an archaeological survey at Rose Atoll v
Consult with the OSA and local villagers to understand and

perpetuate Refuge-appropriate traditional cultural practices related to v
Rose Atoll

Work with partners to collect and compile oral histories from village v
leaders

Work with the partners to create information materials such as

videos, reports, and pamphlets regarding cultural uses and the oral .
history of Rose Atoll

Restore the cement monument erected on Rose Island during the S,

Governor’s 1920 visit

Rationale: During public meetings held in 2009 at the

cultural visit to Rose Atoll. Ravmond Morse.

beginning of the CCP process, people expressed the
desire that the oral history and cultural resources and
traditions of Rose Atoll be preserved. There was also the
desire that the Samoan people be allowed some access to
the Refuge for cultural practices. The Service recognizes
that observing and perpetuating cultural practices and
resources is an essential part of Samoan heritage and we
=R o - would work closely with the OSA and villages to protect
Representatives from Manu'a on a 2011 these resources and manage the Refuge consistent with
fa’a Samoa (the Samoan way).
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Chapter 3. Physical Environment

3.1 Climate

3.1.1 General Climate

The climate of Rose Atoll can be generalized as tropical, with moderate breezes and moderate
rainfall. Because Rose Atoll is a small atoll with two tiny islands only a few feet above sea level, the
climate there is similar to the open ocean. The ocean temperature in American Samoa averages near
82°F and may vary by 2-3 degrees seasonally. The constant ocean temperature has a strong
moderating effect on the climate.

Because there is not a climate monitoring station at Rose Atoll, data must be generalized from
Tutuila Island 180 miles away. Since both islands are at 14 degrees south latitude, temperature data
are comparable between the islands.

While the climate of American Samoa is warm and wet year-round, there is some seasonal
variability. The wetter, warmer season lasts from October-May and the cooler, drier season is from
June-September. In the warm season air temperature averages 83°F, and rainfall averages about 13
inches a month at the airport in Tutuila. In the cool season, air temperature averages around 81°F,
and rainfall averages about 6 inches a month. Due to a lack of any real topography, Rose Atoll
receives substantially less rain than Tutuila, but the precipitation is enough to support the littoral
forest (Wegmann and Holzwarth 2006).

Aside from being the drier and cooler season, June-September is also the trade wind season with
winds blowing out of the southeast. Hurricanes are more common between November-April when
the ocean is slightly warmer (Craig 2009). There have been six hurricanes in Samoa between 1980-
2011, some of which have caused forest and reef damage at Rose Atoll.

3.1.2 Climate Change

Climate change can be defined as a change in the state of the climate characterized by changes in the
mean and/or the variability of its properties, persisting for an extended period, typically decades or
longer (IPCC 2007). Climate variables that may change include temperature, water vapor, sea level,
precipitation, etc. Such changes are part of the natural system, but can also be affected by human
activities, particularly in the form of emissions of greenhouse gases such as carbon dioxide (CO,).
The Intergovernmental Panel on Climate Change (IPCC) is a scientific intergovernmental body
organized by the World Meteorological Organization and the United Nations Environment
Programme to assess the causes, impacts, and response strategies to changes in climatic conditions.
According to the Fourth Assessment Report by the IPCC, global temperatures on the Earth’s surface
have increased by 1.33°F over the last 100 years. This warming trend has accelerated within the last
50 years, increasing by 0.23°F each decade. Global ocean temperatures to a depth of almost 2,300
feet have also increased, rising by 0.18°F between 1961 and 2003 (IPCC 2007).

Global climate models offer a variety of projections based on different emission scenarios. The U.S.
Global Change Research Program suggests that a continuing increase in greenhouse gas emissions
(CO,, methane, and nitrous oxides of primary concern) could double atmospheric concentrations of
CO; by 2060 and subsequently increase temperatures by as much as 2-6.5°F over the next century.
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Sea level rise (SLR) is expected to accelerate by 2-5 times the current rate due to both ocean thermal
expansion and the melting of glaciers and polar ice caps. Recent modeling projects sea level rising by
0.59-1.93 feet by the end of the 21% century. These changes may lead to more severe weather, shifts
in ocean circulation (currents, upwelling), as well as adverse impacts to economies and human
health. The extent and ultimate impact these changes will have on Earth’s environment remains
under considerable debate (OPIC 2000, Buddemeier et al. 2004, IPCC 2007).

3.1.2.1 Climate Change at Rose Atoll

Small island groups are particularly vulnerable to climate change. The following characteristics
contribute to this vulnerability: small emergent land area compared to the large expanses of
surrounding ocean; limited natural resources; high susceptibility to natural disasters; and inadequate
funds to mitigate impacts (IPCC 2001). Thus, Rose Atoll is considered to have a limited capacity to
adapt to future climate changes. Other stressors brought on by increased CO, will be increasing at the
same time, and some of them may work synergistically (Anlauf et al. 2010, Hoeke et al. 2011). Sea-
level rise, higher ocean temperatures, ocean acidification and a likely increase in hurricane strength
will all affect the reef and organisms of Rose Atoll and some factors will intensify others.

3.1.2.2 Sea Level Rise

According to the IPCC, the oceans are now absorbing more than 80 percent of the heat added to the
Earth’s climate system. Since 1961, this absorption has caused average global ocean temperatures to
increase and seawater to expand. Thermal expansion of the sea is the primary cause of global sea
level changes. Melting ice-sheets, ice caps, and alpine glaciers also influence ocean levels.
Worldwide, sea level changes have occurred historically on a small scale; however, scientific
evidence suggests that the current, accelerated rate of global change began between the mid-1800s
and 1900s. Similarly, sea levels in the Pacific have regularly changed over the centuries due to
variations in solar radiation. Since 1800, sea levels in the Pacific region have been rising. During the
last century, these levels have risen about 6 inches and this is likely to rapidly increase in the next
century (Noye and Grzechnik 2001, GAO 2007).

Due to localized geographic and oceanographic variations, it is not possible to discuss impacts of
SLR on a global scale. Near Pacific Island ecosystems, SLR is influenced by the rate and extent of
global SLR, as well as changes in episodic events, such as the El Nifio Southern Oscillation (ENSO,
which results in light trade winds in the western Pacific and drier conditions) and the varying
strength of trade winds over multi-year timespans. Furthermore, it is important to note that shoreline
sea levels are historically and currently influenced by isostatic tectonic changes as the islands move
with the Pacific Plate, which are not due to global changes in sea level. Thus, sea level change in the
Pacific is highly variable due to geologic uplift (Michener et al. 1997, Carter et al. 2001).

Despite this variability, SLR will have an impact on Rose Atoll, specifically to the reef height that
currently protects the islands and lagoon habitats. The rate of growth of corals and CCA (i.e.,
calcification) must meet or exceed the rate of erosion and any SLR to maintain current conditions.
Biological accretion of the reef will also be affected by increased temperatures, changes in seawater
chemistry, and increases in destructive weather events. For Samoa, monthly averages of the historical
tide gauge, satellite (since 1993) and gridded sea-level (since 1950) data agree well after 1993 and
indicate interannual variability in sea levels of about 7.9 inches (estimated 5-95 percent range) after
removal of the seasonal cycle. The sea-level rise near Samoa measured by satellite altimeters since
1993 is about 0.16 inches per year, slightly larger than the global average of 0.13 & 0.016 inches per
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year. This rise is partly linked to a pattern related to climate variability from year to year and decade
to decade (PCCSP 2011). Increased water depths on reef flats may allow for faster upward growth of
the reef flat (Brown et al. 2011) but other factors such as ocean acidification may be slowing reef
growth at the same time. It is not yet clear whether reefs will continue to produce enough sand to add
to both islands to maintain them above sea level.

3.1.2.3 Ocean Temperatures

Many corals are living near the limit of their thermal tolerance, and increasing sea-surface
temperatures are leading to more frequent cases of coral bleaching. Coral bleaching is a condition
where corals expel the tiny zooxanthellae (microscopic plants) that live inside the coral tissues and
provide food for the coral through photosynthesis. The zooxantellae give coral their colors. When
corals expel their zooxanthellae in high temperature conditions, the coral appears bleached white
because we see through the translucent live coral tissue to the skeleton. If temperatures rise just
slightly above the bleaching threshold, corals can recover, but higher temperatures typically cause
coral mortality. The longer the corals are exposed to higher temperatures, the less likely they are to
recover. With warming oceans, corals will suffer more frequent, more severe, and longer duration
bleaching events. More frequent and severe coral die offs are expected to cause coral populations to
decline because they will have less time to recover between these stress events and while under this
stress, their reproductive capacity is diminished (Hoeke et al. 2011, Buddemeier et al. 2004, Hoegh-
Guldberg et al. 2007).

Different corals have different tolerances to sea-surface temperature (Fabricius et al. 2011), so
bleaching will likely lead to changes in the coral communities. American Samoa is already
experiencing this with mass bleaching events in 1994, 2002, and 2003 (Craig 2009) and annual
summer bleaching in back reef pools of Tutuila (Fenner and Heron 2009). By mid-century, coral
reefs are predicted to be shifting rapidly from coral-dominated to algae-dominated (Hoeke et al.
2011, Buddemeier et al. 2004, Hoegh-Guldberg et al. 2007).

3.1.2.4 Storm Frequency/Intensity

Most climate projections suggest that more intense wind speeds and precipitation amounts will
accompany tropical hurricanes and increased tropical sea surface temperatures in the next 50 years.
The intensity of tropical hurricanes is likely to increase by 10-20 percent in the Pacific region when
atmospheric levels of CO, reach double preindustrial levels (McCarthy et al. 2001). One model
projects a doubling of the frequency of 4 inches per day rainfall events and a 15-18 percent increase
in rainfall intensity over large areas of the Pacific. While powerful storms can move through deep
ocean without leaving much evidence, these hurricanes have the ability to cause great damage to
terrestrial species on islands — as seen in 2005 when Hurricane Olaf, a Category 5 storm, hit Rose
Atoll and washed over much of Rose and all of Sand Islands causing loss of forest cover and
mortality of seabird eggs and chicks. Storms toss chunks of the fore-reef up onto the reef platform,
leaving Rose’s characteristic boulder-strewn reef flat.

Shallow reef organisms are also affected by being buried by redistributed sediment. Coral reefs are
also impacted by hurricanes when wave height and energy break apart coral reefs. During the past 30
years hurricanes have impacted American Samoa at intervals of 1-13 years: 1981 (Esau), 1987
(Tusi), 1990 (Ofa), 1991 (Val), 2004 (Heta) and 2005 (Olaf).
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rge effects on Rose Island. Holly Freifeld, USF
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3.1.2.5 Ocean Acidification

In addition to SLR and warmer ocean temperatures, as CO; levels rise, corals and coralline algae will
live in an ocean that is more acidic and contains less carbonate. Corals and crustose coralline algae
need a minimum concentration of carbonate (CO;) in sea water to build their calcium carbonate
skeletons. As CO, increases in the ocean it triggers a series of reactions that remove CO; from the
water. Thus, the same process that makes the ocean more acidic, reduces the concentration of COs.
Reef building requires a minimum carbonate concentration of 200 micromoles per kilogram, and
concentrations are presently at 210 micromoles per kilogram and dropping (Hoegh-Guldberg et al.
2007). Once atmospheric CO, reaches 550 parts per million, scientists predict calcification of corals
will stop in the Samoa area (Jokiel et al. 2008, Guinotte et al. 2003). Early research shows that CCA
are even more susceptible to reductions in carbonate than corals (Kuffner et al. 2008). Coralline algae
form the rose-colored reef crest that protects the reef flat and islands from erosion. Once acidification
slows or stops that growth, the reef flats and islands will be at risk. While research still needs to be
done, the long-term outlook for Rose Atoll and other coral reefs is one of slowed growth due to
decreased calcification and increased erosion.

3.1.2.6 Additional Ecological Responses to Climate Change
Evidence suggests that recent climatic changes have affected a broad range of individual species and

populations in both the marine and terrestrial environment. Organisms have responded by changes in
phenology (timing of seasonal activities) and physiology; range and distribution; community
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composition and interaction; and ecosystem structure and dynamics. For example, paleoecological
studies have shown that the distribution of vegetation is highly influenced by climate. The
reproductive physiology and population dynamics of amphibians and reptiles are highly influenced
by environmental conditions such as temperature and humidity (i.e., sea turtle sex is determined by
the temperature of the nest environment; thus, higher temperatures could result in a higher female to
male ratio). In addition, increases in atmospheric temperatures during seabird nesting seasons will
also have an effect on seabirds (Duffy 1993, Walther et al. 2002, Baker et al. 2006) by increasing
thermoregulatory stress in young chicks.

Warming has also caused species to shift toward the poles or higher altitudes and changes in climatic
conditions can alter community composition. Increases in CO, levels can impact plant photosynthetic
rates, reduce water stress, decrease nutrient content, and lower herbivore weights. Climate change
can also increase the loss of species as has been shown by the extirpation of two populations of the
Bay checkerspot butterfly (Euphydryas editha bayensis) in California (Bedoya et al. 2008). Some of
the characteristics that make species vulnerable include small population sizes, restricted or patchy
ranges (such as those organisms that live on isolated islands), occurrences at either high or low-lying
areas, with limited climatic ranges, and narrow or specific habitat requirements. Although there is
uncertainty regarding these trajectories, it is probable that there will be ecological consequences
(Vitousek 1994, Walther et al. 2002, Ehleringer et al. 2002).

Effects of climate change to nesting green turtles on Rose Island could include loss/degradation of
nesting habitat from sand erosion, and changes in incubation times, hatchling success, and sex ratios.
As incubation temperature increases, incubation time goes down, the sex ratio is predicted to be
highly biased toward females, and hatchling survival will be reduced (Fuentes et al. 2011).

Effects of climate change to seabirds could include loss/degradation of nesting habitat from sand
erosion and changes in food source abundance or behavior. Increased salt water intrusion onto Rose
Island may lead to the loss of vegetation that is less tolerant of salt water, while increased erosion
would lead to the loss of terrestrial habitats.

Climate change represents a growing concern for the management of national wildlife refuges. The
Service’s climate change strategy, titled “Rising to the Urgent Challenge,” establishes a basic
framework for the agency to work within a larger conservation community to help ensure wildlife,
plant, and habitat sustainability (USFWS 2010). In addition, the Service is supporting regional
Landscape Conservation Cooperatives (LCC). These cooperatives are public-private partnerships that
recognize conservation challenges transcend political and jurisdictional boundaries and require a
more networked approach to conservation—holistic, collaborative, adaptive, and grounded in science
to ensure the sustainability of America’s land, water, wildlife and cultural resources. The local LCC
is the Pacific Islands Climate Change Cooperative (PICCC), headquartered in Honolulu, Hawai‘i, but
working across the Pacific. The PICCC was established in 2010 to assist those who manage native
species, island ecosystems, and key cultural resources in adapting their management to climate
change for the continuing benefit of the people of the Pacific Islands. The PICCC steering committee
consists of more than 25 Federal, State, private, indigenous, and nongovernmental conservation
organizations and academic institutions, forming a cooperative partnership that determines the
overall organizational vision, mission, and goals.
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3.2 Hydrology

No known hydrological studies have been conducted at Rose Atoll. There are no streams, lakes,
wetlands or any other surface water on Rose Atoll (Brainard et al. 2008). Rain water on Rose Island
is likely taken up by plant roots and lost through transpiration. It is unlikely that any freshwater is
stored in an aquifer due to the small size of the islands, the sandy soils, and the fact that there would
likely be salt water intrusion if there was an aquifer.

3.3 Topography and Bathymetry

Both islands have elevations of less than 15 feet and are subject to wash overs by waves in larger
storms. Because both islands have components of mobile sand and coral rubble, they can vary in size
and shape (Mayor 1921, Satchet 1954, Setchell 1924, Shallenberger et al. 1980, Williamson 1998),
but maintain their position on the reef due to central cores of rock (exposed on Rose, inferred for
Sand Island). Freycient pointed out in 1826 that Rose Island was highest in the southwest and
gradually sloped down toward the northeast where it merged with the sand of the shore (Rodgers et
al. 1993). Rose Island has the same basic shape today. Sand Island is likely more variable in shape,
but has maintained the same basic location over the years.

Below the elevation of the islands is the reef crest which maintains roughly the same elevation all the
way around the atoll. The one exception is the ava, the channel that connects the lagoon with the
outside ocean, which is between 6-50 feet deep. Inside the reef crest is the lagoon slope, which is
mostly less than 10 feet deep. In the middle of the atoll is the lagoon with a maximum depth near 98
feet. On the outside of the reef crest the atoll plummets steeply to the bottom of the Pacific Ocean
over 2 miles below the surface.

In 2006 the NOAA CRED mapped the bathymetry in and around Rose Atoll using multibeam
equipment and towed-diver surveys. This was the first high resolution mapping of the area and the
data are available at http://www.soest.hawaii.edu/pibhmc/pibhmc_amsamoa rose bathy.htm.
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Image showing the steep sides of Rose Atoll
sloping rapidly down to more than 2 miles deep.
Roger Meyers, American Samoa Department of
Marine and Wildlife Resources.

Depths at Rose Atoll. USFWS.
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Sand Island 2001 Sand Island 2011

These photos illustrate how variable island size can be given the dynamic nature of the environment.
USFWS.

3.4 Geology and Geomorphology

The Samoan Island chain is a series of volcanic islands that are sinking back into the Pacific Ocean
over millions of years. These islands are on the Pacific tectonic plate and surrounded by ocean which
is mostly 2-3 miles deep. The Pacific plate is moving northwest averaging about 2-3 inches a year.
About 100 miles south of the Samoan chain, part of the Pacific Plate sinks into the 6-mile-deep
Tongan Trench and ultimately under the Australian Plate. As the plate moves, it bends and cracks
creating volcanic hot spots where lava oozes out forming volcanoes and ultimately islands (Birkeland
et al. 2008).

Most of the Samoan Island chain was created by a volcanic hot spot, presently located between Rose
Atoll and Ta’t under Vailulu’u seamount. The peak of this seamount is about 1,800 feet deep.
Savai’i, is the westernmost island and the oldest with an estimated age around 5 million years. Ta’t
is the easternmost island and the youngest with an estimated age around 1 million years. There are
seamounts west of Savai’i, some of which were likely islands that have sunk below the sea surface.

Rose Atoll is an anomaly in the Samoan Island chain. It is older than any of the other islands, but lies
at the younger end of the chain. This is because Rose Atoll was not created by the same hot spot that
created the rest of the Samoan Islands. It was created by volcanic activity that took place before the
present hot spot became active (Birkeland et al. 2008).

Rose started as an ancient volcano that built up from eruptions beginning on the deep sea floor many
millions of years ago. The ancient volcano eventually emerged as a volcanic island that eventually
went extinct, leading to its subsidence due to the growing weight of the volcano pushing down on the
ocean floor beneath it and natural erosion. The first corals and other reef-building organisms settled
on the fringes of the volcano and continued to survive, grow, and die, leaving their skeletons behind
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and allowing younger reef builders to settle upon them and grow. This maintained proximity to the
sea surface during the long period of subsidence. Over millions of years the upward growth rate of
the reef kept pace with the downward rate of subsidence of the volcano, leading to the creation of a
coral cap encircling and eventually covering the summit of the extinct volcano. Eventually the
volcano disappeared altogether beneath the sea surface and was replaced by a lagoon, completing the
transition from volcanic island with reefs fringing its coasts to an atoll.

Rose Atoll

Manu'a
- Tutuila

-

Independent
~ Samoa

Vailulu'u
Searmount

Samoan Island Chain. National Park of American Samoa.

Darwin’s idea that atolls were perched atop sinking volcanos was verified when scientists drilled
through more than 4,000 feet of calcium carbonate reef to hit basalt from an creation of ancient
volcano. However, today we know that the creation of atolls is a more complex process, which has
happened over the last several thousands of years, not over the millions of years that it takes a
volcano to sink. The creation of atolls as we know them today, a ringed-reef surrounding a lagoon
often with sand islets, is the result of changes in sea levels that have occurred during glacial and
interglacial times. During the last glacial period about 20,000 years ago, sea level was over 100
meters (328.1 feet) lower than it is today. Reefs that had grown during times of higher sea level
protruded out of the sea and were subject to thousands of years of erosion and subsidence. As the sea
rose again these eroded reefs began to grow again, but now their centers had been eroded. Five
thousand years ago, sea levels were about 2 meters (6.6 feet) higher than today, so these reefs grew
higher than present day sea level. As sea levels have gone down, a few meters of reef have been
exposed, and islands have formed on some of these newly exposed reefs (Dickinson 2009,
Woodroffe 2007).

For most of the last 100,000 years Rose Atoll emerged out of the sea. The islands we see at Rose
likely only existed since about 1,000 AD. The distinctive square shape of the reef structure today is
thought to reflect the shape of the ancient volcano that had dikes of more resistant rock intersecting at
a right angle. Although there is insufficient evidence to determine the thickness of the coral reef cap
at Rose Atoll, coral drilling on Enewetak Atoll in the Marshall Islands has revealed coral reef cap
attaining a thickness of over 4,000 feet in depth that began its growth more than 50 million years ago
(Maragos 201 1a).

Rose has a higher percentage of CCA than most atolls, and this gives Rose a pink hue (Brainard et al.
2008, Green et al. 1997, Mayor 1921). Aside from the main ring of the atoll, there is a series of
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blocks and pinnacles created by coral and CCA that provide habitat diversity in the lagoon and on the
back reef.

Rose Atoll is one of about 500 surviving atolls in the Pacific today, but countless others have
drowned well below the lighted (photic) zone of the ocean because their upward reef growth could
not keep pace with the corresponding downward subsidence and sea level fluctuations during the
Pleistocene.

3.5 Soils

The soils on Sand Island and the non-vegetated parts of Rose Island are composed of limestone sands
and rubble of algal and coral origin surrounding and partially covering a core of paleoreef rock. This
soil is considered to be a Fusi soil type (Amerson et al. 1982). These soils are non-consolidated sands
that are often washed over during storm events. The sands shift around the rock island core with the
wave and wind action making the shape and size of the islands dynamic. This is evident in the
constant necessity to replace grid markers used for biological surveys during visits by Service
personnel between 1980 and the present. Due to the large numbers of seabirds nesting on the islands,
there is a substantial input of guano. All the seabirds at Rose forage over deep ocean thus there is a
constant input of nutrients from outside the atoll system.

The description of the soil that follows is based on a 1924 survey under the Pisonia forest (Lipman
and Shelley 1924). Changes may have taken place as the Pisonia trees have died back and been
replaced by Tournefortia argentea. The soils in the Pisonia forest can be divided into a top organic
layer of rich chocolate-colored humus, an intermediate layer of very porous, partially decomposed
limestone, and a bedrock layer of compact, fine-textured, pure calcium carbonate without texture and
no vital structure (also described as coquina). Lipman and Shelley (1924) also found high
concentrations of salt and postulated that the toxic effects of the salts might be mitigated to some
degree by the high content of organic matter. The soils analysis (from bedrock to soil) also indicated
increasingly high percentages of aluminum, phosphorus, sulfur, sodium, and potassium, compared to
decreasing percentages of calcium and magnesium, and little change in silicon. The increased
sodium, potassium, and sulfur resulted from the large absorptive capacity of the soil, differential
leaching, and contribution from ocean spray. Nitrate and nitrate producing bacteria were also present
in the soils. Based on comparison of soils from Pisonia forests in the Marshall Islands, it was
suggested that bird guano was acidified by humus as it washed down through the soil, leading to a
lack of hardpan below the humus layer. Lipman and Shelley linked the fertility of Rose Island to the
phosphatization, followed by bacterial nitrogen-fixation.

3.6 Environmental Contaminants

The Agency for Toxic Substance and Disease Registry, a Federal bureau of the U.S. Department of
Health and Human Services, defines a contaminant as “a substance that is either present in an
environment where it does not belong or is present at levels that might cause harmful (adverse)
health effects” (ATSDR 2009). Contaminants commonly include pesticides and their residues,
industrial chemicals, fertilizers, metals, and other toxic substances. By altering biological or physical
processes, contaminants may produce adverse and even detrimental effects to an ecosystem.
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3.6.1 Military Use in WWII

On February 14, 1941, the territorial waters surrounding the islands of Rose Atoll were established
and reserved as the Rose Island Naval Defensive Sea Area. These airspaces over the territorial waters
and islands were set apart and reserved as the Rose Island Naval Airspace Reservation (Executive
Order 8683). In 1943 the 4™ Marine Base Defense Wing was given permission to use Rose Atoll as a
dive bomb practice area. In 1996 the Army Corps of Engineers completed a Defense Environmental
Restoration Project for Formerly Used Defense Sites (FUDS) for Rose Atoll (USACE 1996). In the
Army FUDS investigation, the only reported ordnance was a single MK-23 practice bomb and two
0.30-caliber cartridge casings found by biologists. They found no paperwork indicating that Rose
was ever used for bomb practice. It is also believed that it was not used for storage of fuel or other
hazardous materials. The FUDS report states, “No land-based evidence of OEW (Ordnance or
Exploded Wastes) or other military remnants were observed during visual reconnaissance of Rose
Atoll .... The site was otherwise unremarkable with no signs of Ordnance and Explosive Waste
(OEW) or environmental stress attributable to former military use” (USACE 1996).

3.6.2 Wreck of the Jin Shiang Fa 1993

On October 14, 1993, the Taiwanese long-line fishing vessel
Jin Shiang Fa ran aground on the southwest arm of Rose
Atoll spilling 100,000 gallons of diesel fuel, 500 gallons of
lube oil, and 2,500 pounds of ammonia. The vessel broke up
before a salvage tug could reach the atoll, depositing 200
tons of iron on the reef as well as miles of fishing line and
other materials from the ship (Green et al. 1997).

The contaminants spilled over a 6-week period were washed  Jin Shiang Fa. USFWS.
over the reef and into the lagoon by waves and currents.

Traces of fuel and oil were detected in sediments 22 months later (USFWS and DMWR 2001). The
spill killed the coral and CCA, which created openings on the reef for opportunistic cyanobacteria
and turf algae to colonize. Ultimately this led to a phase shift from a CCA-dominated reef
community to a cyanobacteria/turf algae-dominated reef community (USFWS and DMWR 2001).
Early observations at Rose Atoll also suggested that fish populations may have been affected and
large numbers of faisua and tuitui died (Green et al. 1997). The iron scattered about the reef from the
wreck has promoted the continued prevalence of cyanobacteria and turf algae in the reef flat
community.

o

s, USFWS.

Debris clean up. JiMarago
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Though iron removal from the ship wreck continued until 2007, monitoring of the site continues. The
natural resource damage assessment, restoration, and monitoring being done by the Service was
funded by the Oil Spill Liability Trust Fund, established by the Oil Pollution Act of 1990 and
managed by the U.S. Coast Guard National Pollution Funds Center.

3.7 Air Quality

Being over 2,700 miles to Sydney, Australia; 4,700 to Los Angeles, California; and 6,000 miles to
Peru, Rose Atoll is a long way from any major source of air pollution. No known air quality
sampling has taken place, however, due to the lack of human presence and on-site vehicles (other
than boats used for Refuge management 1-2 times a year), distance to air polluted areas, and trade
winds, air quality is thought not to be impaired.

3.8 Water Quality

Though little water quality monitoring has been done at the Refuge, given its remote location, it is
anticipated that ocean water quality is not impaired. Water quality testing was conducted after the Jin
Shiang Fa ran aground on the atoll in 1993 spilling 100,000 gallons of diesel fuel and other
contaminants into the waters in and around Rose Atoll. Shortly after the grounding, the majority of
the vessel hull was removed from the reef. Despite the removal of much of the metallic debris from
the fore-reef slope, there was a sufficient source of
dissolved iron seaward of the reef edge to sustain elevated
iron levels in the water flowing over the reef platform. In
2002, concentrations of iron were still elevated 5-10 fold
above background levels (approximately 0.6 nanomoles)
within a plume of water approximately 557 yards wide
flowing onto the reef platform. However, peak
concentrations within the plume in 2002 were only half of
the peak values found in 1998.

Iron is a limiting element in atoll marine environments that
Cyanobacteria overgrows pink crustose are far from continental margins, and this increased iron
coralline algae. Jean Kenyon, USFWS.
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resulted in higher cyanobacterial growth near the wreck site (Green et al. 1997). There have been
several cleanup operations funded to remove the remaining pieces of the ship, and by 2007 all major
pieces had been removed. Measurements of iron concentration in the water upstream and
downstream of the wreck site continue as part of the monitoring program evaluating recovery from
the Jin Shiang Fa grounding. Monitoring is ongoing and new strategies for active restoration of the
area are being evaluated.

Storm wash over and sand erosion on the two islands may periodically lead to temporary turbidity in
near shore waters. Storm wash and rainfall could also lead to nutrient enrichment from bird guano in
the marine environment. The nutrient budgets of coral reef systems adjacent to healthy seabird
colonies and areas where seabird populations have been extirpated is currently an area of active
investigation in tropical regions around the world.

3.9 Surrounding Land Use

In 2009, Presidential Proclamation 8337
created the Monument which overlays the
Refuge and extends out 50 nautical miles
covering a total of 13,451 square miles.
There is no commercial fishing allowed in
the Monument, and large vessels (greater
than 50 feet) are excluded from fishing in an
area roughly 50 nautical miles from all the
islands and atolls of American Samoa per
NMES regulations (Federal Register 2012).
The Refuge and the Monument are in the
American Samoa Exclusive Economic Zone.

While commercial fishing is prohibited in
the Monument, at the time of this writing,
the Western Pacific Regional Fisheries
Council and NMFS are developing proposed
Monument non-commercial fishing
£F>- regulations that include establishing a 0
Surrounding land use: the Monument, Exclusive Economic to12-nautical mile (nmi) no-take area around
Zone, and Large Fishing Vessel Exclusion Zone. USFWS. the Refuge and propose to establish
regulations that permit sustenance and
traditional indigenous fishing and recreational fishing in the 12-50 nmi zone of the Monument.
Additionally, ONMS has initiated the process of bringing the areas of the Monument (excluding the
Refuge) into the National Marine Sanctuary System.

Given the remoteness of Rose Atoll NWR, there is very little use of this area. However, Service staff have
seen recreational sailboats accessing the area. In June 2009, the Paul Eric entered the Refuge as an
emergency stop to repair its engine. Unfortunately, as the vessel weighed anchor in preparation to depart,
strong winds and currents pushed the vessel aground on the shallow eastern reef near Sand Island. During
the removal of the Paul Eric from the reef, a second large yacht, the Southwest was seen approaching
Rose from the south.
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Chapter 4. Biological Environment

This chapter addresses the biological resources and habitats found on Rose Atoll NWR. However, it
is not an exhaustive review of all species occurring within the Refuge. The chapter begins with a
discussion of biological integrity (historic conditions and ecosystem function), as required under the
Administration Act. The bulk of the chapter is then focused on the presentation of pertinent
background information for habitats used by each of the Priority Resources of Concern (ROC) and
other benefiting species designated under the CCP. The background information includes
descriptions, conditions, and trends of habitats and threats (stresses and sources of stress) to the
habitats and/or associated ROC. This information was used to develop goals and objectives for the
CCP.

4.1 Biological Integrity Analysis

The Administration Act, as amended, directs the Service to ensure that biological integrity, diversity,
and environmental health (BIDEH) of the Refuge System is maintained for the benefit of present and
future generations of Americans. The elements of BIDEH are represented by native fish, wildlife,
plants, and their habitats, as well as those ecological processes that support them. The Refuge System
policy on BIDEH (601 FW 3) also provides guidance on consideration and protection of the broad
spectrum of fish, wildlife, and habitat resources found on a refuge and in associated ecosystems that
represents BIDEH.

Biological integrity lies along a continuum from a completely natural system to a biological system
extensively altered by considerable human impacts to the landscape (which includes seascapes). No
modern landscape retains complete BIDEH. We strive to prevent the further loss of natural biological
features and processes. Maintaining or restoring biological integrity is not the same as maximizing
biological diversity. Maintaining biological integrity may entail managing for a single species or
community at some refuges and combinations of species or communities at other refuges.
Maintaining critical habitat for a specific endangered species, even though it may reduce biological
diversity at the refuge scale, helps maintain biological integrity and diversity at the ecosystem or
national landscape scale.

On refuges, we typically focus our evaluations of biological diversity at the refuge scale; however,
these refuge evaluations can contribute to assessments at larger landscape scales. We strive to
maintain populations of breeding individuals that are genetically viable and functional. Evaluations
of biological diversity begin with population surveys and studies of flora and fauna. The Refuge
System’s focus is on native species and natural communities such as those found under historical
conditions (BIDEH policy). However, given the likely impacts of climate change (e.g., sea level rise,
ocean acidification, ocean temperature) on reefs and atoll islands, maintaining historic conditions
may not be possible in the future. The Service will continue to promote resilience by minimizing
other anthropogenic effects to the Refuge so the species and habitats have improved chances of
adapting to a changing climate. Additionally, we will incorporate new climate science into our
management as it becomes available.

We evaluate environmental health by examining the extent to which environmental composition,
structure, and function have been altered from historic conditions. Environmental composition refers
to abiotic components such as air, water, and soils, all of which are generally interwoven with biotic
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components (e.g., decomposers live in soils). Environmental structure refers to the organization of
abiotic components, such as atmospheric layering, aquifer structure, and topography. Environmental
function refers to the processes undergone by abiotic components, such as wind, tidal regimes,
evaporation, and erosion. A diversity of abiotic composition, structure, and function tends to support
a diversity of biological composition, structure, and function.

Due to its remoteness and limited acreage, Rose Atoll is a far more natural system than most
landscapes. The atoll has had very limited human contact and no development on it (other than a sign
and monument installed). Its distinctive CCA, rare Pisonia forest, terrestrial fauna, and unique
assemblage of marine fishes and invertebrates in the lagoon are all critical components of BIDEH.
The overarching BIDEH principles that were integrated into the CCP analysis included the Refuge
purposes, Refuge System mission, and where appropriate maintenance of BIDEH for wildlife and
habitat, and BIDEH in a landscape context. The BIDEH for the Refuge is summarized in Table 4-1.

Table 4-1. Biological Integrity, Diversity, and Environmental Health

Natural processes

Habitats Populatl?n/Habltat responsible for these Limiting Factors
Attributes o
conditions
Lagoon Lagoon floor (to ~98 feet Intact perimeter reef Proliferation of cyanobacteria;
depth) and back reef (present-day height, illegal fishing and faisua
composed of carbonate width, biotic construction) | poaching; reduced calcification
sand and rubble, with low and ava (present-day linked to ocean acidification
coral and CCA cover (< depth, width, location
1%). Hard-substrate unblocked flow) that
pinnacles and patch reefs regulate seawater
with moderate coral and exchange with
CCA cover (>10%), surrounding ocean and
supporting diverse fish seawater flow inside
assemblage and faisua lagoon; natural
Potential conservation breakdown of cglgifying
species: faisua, sea turtles, | Or&anisms providing
candidate ESA coral carbonate sediment
species
Perimeter Living reef dominated by Growth of CCA and other | Rate of SLR relative to natural
Crustose CCA, with intact calcifying organisms, and | capacities for growth and
Coralline geomorphic structure accretion of carbonate accretion; reduced calcification
Algal Reef | providing mosaic of through geochemical linked to ocean acidification;
microhabitats for processes, maintains overgrowth by non-
invertebrates including constructional platform constructional cyanobacteria
corals and sea urchins between open ocean and
Potential conservation inner lagoon
species: candidate ESA
coral species
Ava Unobstructed channel Natural hydrological Impedance of natural flow
between lagoon and fore regimes of oceanic and patterns by boat grounding or
reef with present-day lagoonal seawater flow other obstacles
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Natural processes

Habitats Populatl?n/Habltat responsible for these Limiting Factors
Attributes Y
conditions
depth, width, and location
Potential conservation
species: faisua, sea turtles,
candidate ESA coral
species
Beach Beach strand habitat clear Sand and rubble formed Non-native invasive species of
Strand of invasive introduced by the action of storms plants and animals; human
plants and marine debris and bio-erosion of living | disturbance and trampling;
that provides nesting sites CCA reef community is interruption in the supply of
for ground-nesting seabirds | deposited and re-arranged | gastropod shells from the reef
and turtles and foraging by ocean waves. Plant that are used by land hermit
sites for migratory community on the beach crabs; sea level rise; reduced
shorebirds strand areas are kept at calcification linked to ocean
seral stage by repeated acidification; increased storm
overwashing and storms. frequency and intensity
Current sea level. changing sediment distribution
patterns
Littoral South Central tropical Nutrient input from Non-native invasive species of
Forest Pacific littoral forest with a | seabird guano and plants, animals, and pathogens,

native species composition
typical of other intact
habitats of similar rainfall
and soil type. This forest
provides nesting sites for
arboreal and ground-
nesting seabirds as well as
native land crabs, insects,
and migratory shorebirds

precipitation favor pu’a
vai and other species of
plants dispersed by birds
or ocean currents

human disturbance; SLR;
reduced calcification linked to
ocean acidification; increased
storm frequency and intensity;
changing sediment distribution
patterns

4.2 Selection of Priority Resources of Concern

4.2.1 Analysis of Priority Resources of Concern

Wildlife and habitat goals and objectives were designed directly around the habitat requirements of
species designated as Priority ROC (ROC are called conservation targets in conservation planning
methodologies used by other agencies and NGOs). As defined in the Service’s Policy on Habitat
Management Plans (620 FW 1), resources of concern are:

“all plant and/or animal species, species groups, or communities specifically identified in
refuge purpose(s), System mission, or international, national, regional, state, or ecosystem
conservation plans or acts. For example, waterfowl and shorebirds are a resource of concern
on a refuge whose purpose is to protect ‘migrating waterfowl and shorebirds.” Federal or
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State threatened and endangered species on that same refuge are also a resource of concern
under terms of the respective endangered species acts (620 FW 1.4G)...

“Habitats or plant communities are resources of concern when they are specifically identified
in refuge purposes, when they support species or species groups identified in refuge
purposes, when they support NWRS resources of concern, and/or when they are important in
the maintenance or restoration of biological integrity, diversity, and environmental health.”

Therefore, ROC for a refuge may be a species or species group, or the habitat/plant community that
supports a priority species/species group.

In developing its listing of Priority ROC, the planning team selected not only species mentioned in
establishing documents for the Refuge, but also species that captured the ecological attributes of
habitats required by larger suites of species. The ecological attributes of habitats should be analyzed
to meet the life-history requirements of ROC, and are therefore critical to sustain the long-term
viability of the ROC and other benefiting species. Ecological attributes of terrestrial habitats include
vegetation structure, species composition, age class, patch size and/or contiguity with other habitats;
hydrologic regime; and disturbance events (e.g., flooding, fire). Likewise, in the marine environment,
ecological attributes include benthic structure; species composition and distribution; oceanographic
regime (waves, tides, currents, upwelling); water quality parameters such as pH, temperature,
salinity, light attenuation, nutrient levels; and disturbance events (e.g., tropical storms). These
provide measurable indicators that strongly correlate with the ability of a habitat to support a given
species. Tables listing the desired conditions for habitat types found on the Refuge incorporate
“desired” conditions that were based on scientific literature review and team members’ professional
judgment. These desired conditions for specific ecological attributes were then used to help design
habitat objectives, as presented in Chapter 2. However, not all ecological attributes or indicators were
deemed ultimately feasible or necessary around which to design an objective. Other factors, such as
feasibility and the Refuge’s ability to reasonably influence or measure certain indicators, played a
role in determining the ultimate parameters chosen for each habitat objective. Thus, ecological
attributes should be viewed as a step in the planning process. The ultimate design of objectives was
subject to further discussion and consideration.

Limiting factors were also considered in developing objectives. A limiting factor is a threat to, or an
impairment or degradation of, the natural processes responsible for creating and maintaining plant
and animal communities. In developing objectives and strategies, the team gave priority to mitigating
or abating limiting factors that presented high risk to ROC. In many cases, limiting factors occur on a
regional or landscape scale and are beyond the control of individual refuges. Through the
consideration of BIDEH, the Refuge will provide for or maintain all appropriate native habitats and
species. Refuge management priorities may change over time, and because the CCP is designed to be
a living, flexible document, changes will be made at appropriate times.

Early in the planning process, the planning team cooperatively identified priority species for the
Refuge, as recommended under the Service’s 620 FW 1. These ROC frame the development of goals
and objectives for wildlife and habitat. The ROC may be species, species groups, or features that the
Refuge will actively manage to conserve and restore over the life of the CCP, or species that are
indicators of habitat quality for a larger suite of species. Negative features of the landscape, such as
invasive plants, may demand Refuge management effort, but are not designated as ROC.
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The main criteria for selecting priority ROC included the following requirements:

o The resource must be reflective of the refuge’s establishing purpose(s) and the Refuge
System mission;
The resource must include the main natural habitat types found at the refuge;

The resource must be recommended as a conservation priority in the Wildlife and Habitat

Management Review; or

e The resource must be federally or State/Territory listed as a candidate for listing, or a species
of concern.

Other criteria that were considered in the selection of the resources of concern included the

following:

e Species groups or refuge features of special management concern;

e Species contributing to the BIDEH of the ecosystem; or

e Species for which it is feasible to estimate population size (needed for future monitoring and
adaptive management).

Table 4-2. Priority Resources of Concern

Focal Species | Habitat Type Habitat Structure Life H Istory Other Bel.leﬁtmg
Requirements Species
Pu’a vai Littoral Forest | Sandy and phosphate | All Tree-nesting seabirds
(Pisonia) soils with elevation fua’o (red-footed
sufficient to avoid booby), atafa (lesser
overwashing in all but frigatebird), atafa
the largest storms (> (great frigatebird),
6.6 feet) gogo (black noddy),
white tern (manu
sina)
Littoral forest | Littoral forest | Sandy and phosphate | All Matu’u (Pacific reef
tree species — | (mesic) soils with elevation heron) for nesting
Cordia sufficient to avoid habitat and aleva
subcordata, overwashing in all but (long-tailed cuckoo)
Tournefortia the largest storms (> for wintering,
argentea, 6.6 feet) molting, and foraging
Hernandia
nymphaeifolia,
Terminalia
samoensis,
Neisosperma
oppositifolium,
and Hibiscus
tiliaceus
Tava’e’ula Littoral forest | Ground under Nesting Gogo (brown noddy),
(red-tailed vegetation in fua’o (brown booby)
tropicbird) understory and base of
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Focal Species | Habitat Type Habitat Structure L H Istory Other Bel.leﬁtmg
Requirements Species
trees; sites that
provide adequate
shade for nestling for
the duration of the
growth period
Fua’o (red- Littoral forest | Tournefortia and Nesting Atafa (lesser
footed booby) Pisonia trees that frigatebird), atafa
provide appropriate (great frigatebird),
structure for nest gogo (black noddy)
construction above the
ground
Land hermit Littoral forest | Sandy and phosphate | Reproduction — Bristle-thighed
crabs soils, vegetation and aquatic larvae, curlews prey upon
Coenobita shade protection from | terrestrial adults, land hermit crabs.
perlatus and tropical sun foraging, proximity | gptire forest
Coenobita to sea water source | community benefits
brevimanus for osmoregulation | f0m Coenobita
and gill acting as scavengers
maintenance and nutrient recyclers
Gogo uli Beach strand Open beach habitat or | Nesting Gogosina (gray-
(sooty tern) and littoral forest sites with backed tern),
forest minimal understory gogosina (black-
that provide open naped tern), bristle-
access for landing and thighed curlews,

takeoff and visibility ruddy turnstones that
for these highly social prey on sooty tern
nesters eggs

Tuli (bristle- Beach strand Open beach habitat or | Wintering, molting, | Tuli (ruddy

thighed and littoral open forest feeding turnstone), tuli

curlew) forest (sanderling), tuli
(wandering tattler),
tuli (whimbrel), tuli
(Pacific golden
plover)

I’a sa (green Beach Sand with access to Nesting (green

turtle) and strand/littoral | the water but above turtle only), resting,

laumei uga forest/lagoon the high tide line feeding

(hawksbill

turtle)
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Focal Species | Habitat Type Habitat Structure Life H Istory Other Bel.leﬁtmg
Requirements Species

Tamole Beach strand Open sand, no over All

(yellow story

purslane,

Portulaca

lutea)

Malie (gray Lagoon, ava Pinnacles, patch reefs, | All Malie alamata

reef shark) back reefs (blacktip reef shark),
whitetip reef shark
(Triaenodon obesus),
Bumphead parrotfish,
Maori wrasse, gatala-
uli (Peacock
grouper), Leopard
grouper, Coral hind,
Strawberry grouper,
mata’ele (Flagtail
grouper),
Honeycomb grouper,
gatala-aloalo (Dwarf
spotted grouper),
Masked grouper

Amu (stony Reef crest, Hard substrate, depth | All (growth, feeding | Reef-associated fish;

corals) back reef, and water clarity (endosymbiosis, and | other benthic

Acropora, lagoon sufficient for light plankton capture), invertebrates (soft

Astreopora, pinnacles and | penetration, moderate | reproduction) corals, mollusks,

Cyphastrea, patch reefs temperatures, seawater crustaceans, worms,

o immersion time echinoderms,

Leptastrea, sufficient to prevent tunicates)

Montastrea, desiccation, low

Montipora, nutrients, low algae

Pavona, and cyanobacteria,

Platyeyra, herbivorous fish and

Porites, invertebrates

Psammocora,

Stylocoeniella

spp.

Faisua (giant Lagoon Hard substrate, water | All (growth, feeding

clam) pinnacles and | depth and clarity (endosymbiosis, and

(Tridacna patch reefs sufficient for light filter-feeding),

maxima) penetration reproduction
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Focal Species | Habitat Type Habitat Structure L H Istory Other Bel.leﬁtmg
Requirements Species

Sea urchins Reef crest, Hard substrate, All (growth, Corals, CCA
(tuitui) back reef, available holes for grazing,

lagoon occupancy, algal films | reproduction)

pinnacles and | and turf for grazing

patch reefs
Turban shells | Reef and CCA reef flats with Foraging Land hermit crabs
(Turbo lagoon habitats | epilithic algae for (herbivores and (Coenobita perlatus

crassus, Turbo
setosus, Turbo

grazing

detritus feeders)

and C. brevimanus)
that use shells of

argyrostomus) these gastropods
Crustose Reef Hard substrate, All (growth, Stony corals
coralline algae moderate photosynthesis,

(Porolithon temperatures, low reproduction)

spp. cyanobacteria,

Hy d;o lithon herbivorous fish and

spp.) invertebrates

4.3 Habitat Types

An atoll is a reef formation atop a subsiding extinct volcano that includes a lagoon surrounded by a
shallow perimeter reef, at least one emergent island, and regular surface water exchange between the
lagoon and the open ocean (Woodroffe and Biribo 2011, Maragos and Williams 2011). Rose Atoll
has all these major habitats and associated biological groups found on Pacific atolls. It supports
island and marine species groups that are adapted to each of these habitats.

All biological communities and habitats at Rose Atoll are profoundly influenced by the ocean and
associated climate. The early life cycle stages of most reef species at Rose are tiny and moved by
tides, waves, and ocean currents. Water quality, motion, temperature, light, salinity, and substrate
characteristics influence the behavior of these small organisms causing them to settle on or near

favorable habitats to begin the transition to adult phases.
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Figure 4-1. Habitats.
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The back sides of maps are blank to improve readability.
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4.3.1 Ava

The ava is a shallow (less than 50 feet) and narrow (130 feet) passage that connects the open ocean to
the lagoon. The shape, size, and location of the ava are vital to maintaining the lagoon, reef, and
island habitats. As ocean water spills into the lagoon over the sides of the reef, it is released out
through the ava. Though water usually flows out the ava, tides and waves occasionally create a
situation where water flows into the lagoon through the ava. A data-logging current meter deployed
in the ava by NMFS PIFSC in 2002 showed that water flowed predominantly out of the ava from the
lagoon, attaining flow rates of 3.3 knots, with only short periods of flow reversal (NMFS PIFSC
n.d.).

The elevation of the ava controls the water movement out of the lagoon, and plays a major role in the
layering of lagoon water by temperature and salinity. Additionally, the shape and location of the ava
is an important factor in the location and longevity of the islands on the atoll. Water movement inside
the atoll creates currents that remove sand from some areas and deposit it in other areas. This
sediment transport regime has created and maintained Rose and Sand Islands as dynamic islands in
roughly the same location since Rantzau mapped Rose Atoll in 1873 (Rodgers et al. 1993). The ava
is also the major passageway for fish and other organisms in and out of the lagoon, where species
that require more shelter from rough water to breed or live may concentrate. Sharks and other
predators congregate at the mouth of the ava waiting for prey. As such, the ava connects reef life on
both sides of the perimeter reef at Rose Atoll.

In addition, the size and depth of the ava affect the amount of water exchange between the lagoon
and the ocean, and indirectly the height and width of the perimeter reef crest and reef slopes
surrounding the lagoon. In the case of Rose, the two islands are relatively small in relation to the total
circumference of the open reef crests, allowing more water to enter the lagoon over the crests during
high tides and heavy wave action. Because the ava is shallow and narrow, water exiting the ava is
less than the amount of water entering over the perimeter reefs during tidal cycles. As a consequence,
water levels in the lagoon remain higher than those on the ocean side except at the highest tides. This
allows the perimeter reef crests to remain wet as water spills over them, and that allows the reef
builders on the crests to grow slightly higher, to levels above mean low water. Over time, the crest of
the perimeter reefs can grow upwards as much as 3 feet above the surrounding ocean at low tides. As
a result, water levels in the lagoon are higher than that of the surrounding ocean, and the quantity and
velocity of water flowing “downstream” out the ava greatly exceeds that which enters the ava during
rising tides.

Thus, any modification of the ava, such as widening or deepening it to facilitate better or larger boat
passage, or having a large vessel disabled and blocking the flow of water through the ava, can have
drastic effects on the biology of the lagoon and kill the reef builders on the crests of the perimeter
reefs. Widening or creating boat channels through atoll reefs have degraded the lagoons of Kanton
Atoll in the Phoenix Islands, atolls in Tuvalu, and several other atolls (Carpenter and Maragos 1989,
Kaly and Jones 1991, Maragos 1993, 2011a, 2011b) and even the lagoons in some NWRs such as
Johnston Atoll, Midway Atoll, and Palmyra Atoll.

The ava is used by Refuge staff to enter the atoll when conducting management. No active
management of the ava is conducted other than regulating boat traffic through the pass.
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4.3.2 Reef (Crest and Back)

The reef crest at Rose Atoll, constructed by countless
generations of calcifying marine organisms whose
remains have been cemented together over time by
biochemical processes, varies from 1,000-3,000 feet
wide. The predominance of CCA was noted by early
scientific visitors (Mayor 1921, Setchell 1924) and
has been reiterated many times thereafter. The reef
crest is the living veneer of the ancient physical
barrier separating the deep surrounding ocean from
the shallow interior lagoon. By breaking the force of
2 e ; IS waves and currents, the shallow reef crest provides a

Reef flat. Frank Pendleton, USFWS. sheltered environment inside which lagoon habitats

have developed, and itself harbors a biotic

assemblage adapted to shallow intertidal conditions.
This living platform, which continues to accrete with successive generations of calcifying organisms,
is resistant to physical- and bio-erosion, enabling formation and maintenance of the marine and
terrestrial lagoon habitats in which other organisms exist. The reef crest is a vital habitat for Pacific
reef herons and snowflake eels.

In the aftermath of the 1993 grounding, extensive damage resulted to CCA, corals, sea urchins, and
other biota on the reef crest and neighboring lagoon back reef from mechanical abrasion and
chemical release. Iron released by the deterioration of metallic debris stimulated cyanobacterial
populations on the reef crest and neighboring back and patch reefs and caused them to spread to other
parts of the atoll that were not directly affected by the grounding. Transects conducted on the reef
crest from 1995-2010 showed continuing recovery of CCA cover.

The perimeter reef crest includes the back reef which is the unconsolidated terrain, composed largely
of rubble that slopes from the reef crest to the more interior, sandier benthos.

4.3.3 Lagoon

Rose has an almost completely enclosed
lagoon, measuring less than 1.2 miles at its
widest point, with only one ava at the
northwest corner. Because the ava is shallow
and narrow, the volume of water exiting the
ava is less than the volume of water entering
over the reef crest during tidal cycles. As a
consequence, water levels in the lagoon remain
higher than those on the ocean side except at
the highest tides, and the volume and velocity
of water flowing out the ava greatly exceeds
that which enters at that site.

Lagoon with pinnacle. Kelsie Ernsberger, USFWS.
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The lagoon includes the more finely divided “shallow lagoon,” “lagoon floor,” and “lagoon
pinnacles.” Detailed bathymetry produced by NMFS PIFSC shows the lagoon floor maximum depth
at 98 feet. Circulation and water mixing in tropical reef lagoons and back-reef areas is restricted
compared to neighboring fore-reef slopes and surrounding oceanic surface waters. This restricted
circulation frequently results in temperature differences of several degrees between the lagoon
reservoir and the surrounding ocean. This effect is especially apparent in enclosed atoll morphologies
during periods of high solar radiation and low winds. At Rose Atoll, interpolation of in situ surface
water temperatures measured from conductivity/temperature/depth instruments and towed
thermistors in February 2002 showed warmer surface waters by up to 5.5°F higher inside the lagoon
and back-reef areas compared to the cooler, relatively well mixed waters in the fore-reef area and
surrounding ocean. Turbidity as indicated by short-term measurements of beam transmission was
notably higher inside the lagoon compared with other areas outside the perimeter reef crest (NMFS
PIFSC 2008). The lagoon also displayed higher values of Chlorophyll-a, NO,, and SiO, when
compared with the fore reef. Finally, the lagoon consistently registered the densest and most saline
waters at Rose, especially below the sill depth (approximately 16 feet) of the ava. These elevated
nutrient concentrations, coupled with increased or variable turbidity, suggest prolonged periods of
mixing, flushing, and nutrient cycling within the surface-water layers of the protected shallow-water
lagoon. Wave-induced lagoon circulation is tidally modulated as more wave set-up occurs during
high tides and less during low tides. The net effect is that surface waters in the lagoon likely have a
short residence time. The high-salinity and high-density subsurface waters in the lagoon, on the other
hand, have no obvious means to circulate and flush out of the lagoon. Hence, lagoon bottom waters
likely have much longer residence times.

While much of the lagoon floor consists of
unconsolidated sand and rubble (Kenyon et
al. 2010), a number of hard-bottom pinnacles
are found rising toward the surface,
providing substrate that supports corals,
faisua, other macroinvertebrates, and diverse
fish populations. Coral cover on the lagoon
pinnacles is dominated by the genera Favia,
Montipora, Porites, and Astreopora. Faisua
density is highest at the base of the lagoon
pinnacles. Small- to medium-sized fish are

e i st _ - very abundant around several of the larger
N i pinnacle patch reefs inside the lagoon, where
Coral cover on the lagoon pinnacles is dominated by the fish fish. and
genera Favia, Montipora, Porites, and Astreopora. Jean parrot 1sh, snapper, emperor, goatfish, an
Kenyon, USFWS. jacks are common (NMFS PIFSC 2008).
4.3.4 Intertidal

The North end of Rose Island is characterized by an expanse of sand and rubble that is exposed at
low tide. Large groups of terns (primarily brown noddies and sooty terns) form “clubs” here when
the area is exposed, possibly because it is not being used for nest territories and offers good visibility
for quick escape. Seabird clubs are ephemeral single-species groups of apparently unoccupied birds
that congregate and socialize or rest together. Shorebirds such as wandering tattlers and ruddy
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turnstones also forage on the exposed sediment. When the tide comes in reef fish move in as well to
forage in the shallow water.

4.3.5 Beach Strand

Whistler (1992) defines littoral/herbaceous
strand (part of beach strand) as a narrow zone of
vegetation occupying the upper portion of sandy
or rocky beaches, limited inland by littoral
forest or littoral shrubland, and seaward by the
high-tide mark of the ocean. Littoral strand
occupies the transition zone between the sea and
the forest (Amerson et al. 1982). This
community is dominated by herbaceous
creeping vines, and shrubby species up to 6.5
feet or more in height (sometimes prostrate or
dwarfed by the strong, salty sea winds). It also
includes strand species found on coasts with

Beach strand at Rose Island. Kelsie Ernsberger, exposed rocks within, or beyond, the reef

USFWS. (Amerson et al. 1982). The beach strand habitat
is a harsh environment, subjected to dry conditions, high temperatures, salt spray, or occasional
inundations by salt water. In addition, plants in this community must grow in direct tropical sunlight
and grow on poor sandy or rocky soil.

Beach strand habitat is a result of dynamic, natural processes of waves washing away and rebuilding
sediment on both Rose and Sand Islands. On Sand Island the habitat is often devoid of vegetation or
sparsely vegetated while on Rose Island the habitat supports Tournefortia argentea (tree heliotrope)
shrubs. The beach strand vegetation on Rose Island is dominated by Boerhavia repens and
historically also consisted of Portulaca lutea or tamole (Amerson et al. 1982, ITUCN 1991, Setchell
1924). 1t is presently confined to a single boulder in the reef crest. These large coral blocks thrown
up by extreme storm events serve as roosts for Pacific reef herons and brown boobies. It is likely that
seeds of additional species regularly wash up on the beach and then die back as storm surges wash
them away. In 1921 when Mayor described the atoll, Sand Island had absolutely no vegetation;
however, some species would be established periodically until the next storm waves washed them
away.
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Rose Atoll. Jiny Kim, USFWS.

Fo;ft'ulaca lutea growing on a block at
Some native ground nesting seabirds (i.e., sooty terns) thrive in this open habitat. Sooty terns, brown
noddies, gray-backed terns, and black-naped terns use (mainly for nesting) the beach strand habitat
on Rose and Sand Islands. Rose Atoll beach strand habitat is an important foraging, resting, and
molting ground for six migratory shorebirds: the ruddy turnstone, sanderling, wandering tattler,
whimbrel, bristle-thighed curlew, and the Pacific golden plover. Ghost crabs (Ocypoda spp.) forage
and dig their burrows in the beach strand and Coenobita (hermit) crabs traverse the sand at night to
get to the water’s edge for hydration. Due to overharvest, loss of beach habitat, incidental kills in
fishing gear, and other reasons, green turtle numbers have declined worldwide and the beach strand
at Rose Atoll provides a vital nesting area for this species. Present management of the beach strand
includes removing marine debris and looking for and controlling invasive plants.

Boerhavia (left photo). Jiny Kim, USFWS. Seabirds using beach strand habitat (middle photo). Jiny Kim,
USFWS. Coenobita crab (right photo). Kelsie Ernsberger, USFWS.

4.3.6 Littoral Forest

Littoral forest is a common vegetation type occurring on tropical shores. It often consists of a dense
forest dominated by a single tree species. The major factor determining the distribution and extent of
littoral forests is the ocean. Common characteristics for tree species in the community include
tolerance of bright sunny conditions; dispersal by buoyant, salt-tolerant seeds (or hitchhiking on
seabirds); and tolerance to salt spray and wind. However, most species are not tolerant of standing
water or frequent incursions of salt water (Amerson et al. 1982). Typically, the forest floor is open
due to the lack of bright sunlight required for germination and growth of most herbs and shrubs
growing on the beach strand (Whistler 1992). The limiting factor for tree species is substrate and
soils (Amerson et al. 1982). The dominant tree species of Samoa include: Barringtonia asiatica and
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Calophyllum inophyllum in certain beach areas and
historically Pisonia grandis on Rose Atoll. But
other tree species that may also thrive in this forest
type include Hernandia nymphaeifolia, Terminalia
catappa, Cordia subcordata, Neisosperma
oppositifolium, Guettarda speciosa, Thespesia
populnea, Tournefortia argentea, and Cocos
nucifera. Although common and sometimes
dominant on Polynesian shores, coconut trees have
presumably been planted or are remnants of former
cultivation due to their presence mostly in or near
villages and coastal plantations.

A map made in 1839 shows Rose Island extended
across the width of the atoll rim and was covered by
forests (Keating 1992). When Alfred Goldsborough
Mayor did the first scientific account of Rose Atoll
in 1920, he found the southern and southeastern half
of Rose Island covered with a dense Pisonia RS R
grandis-dominated forest, with no other understory ~ Pisonia. USFWS.
plants, except a single coconut tree. The largest

trees were found near the southern end of the forest. Plant observations from 1974-1988 have
documented at least 10 additional species that were established at one point (Wegmann and
Holzwarth 2006). However, during the visit in 2010, eight species (Boerhavia repens, Tournefortia
argentea, Pisonia grandis, Portulaca lutea, Hibiscus tiliaceus, Nephrolepis hirsutula, Cocos
nucifera, Cordia subcordata) were documented. Appendix A lists the plant species of Rose Atoll,
collections or first observations, and most recent information about current presence or absence. Rose
Atoll’s littoral forest is currently dominated by Tournefortia argentea which forms a forest up to 25
feet tall. Historically Rose Island supported a mature stand of Pisonia grandis.

=
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Left photo: Rose Island from the sea in 1939, dominated by Pisonia. National Archives. Right phot: Rose Island
from the lagoon in 2007 with just a few unhealthy Pisonia trees remaining. USFWS.

Pisonia grandis, found almost exclusively in Indo-Pacific islands from tropical Africa to eastern
Polynesia and Micronesia is spread by sticky fruits that become attached to seabirds. It is a shade-
intolerant plant that thrives on sandy shores and islands, particularly in soil enriched with guano from
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seabirds. The distinct soil in the Pisonia grandis grove on Rose Island consists of an upper layer of
rich chocolate-colored humus, which extends to over six feet in depth (Mayor 1921, Lipman and
Taylor 1924) overlying the calcium carbonate bedrock. Pisonia grandis is considered “one of the
most salt-tolerant plants of which we have record at present” that is able to inhabit the unusually high
salt concentrations in the soil on Rose Island (Lipman and Shelley 1924). The lack of fresh surface
water and the properties of the soil most likely explain the limited number of plant species that are on
the atoll (Amerson et al. 1982).

Pisonia forests are declining throughout the Pacific. Historically, the best example of a Pisonia forest
in American Samoa, Rose Island’s Pisonia forest has undergone several gradual periods of dieback
and regeneration. The dieback was noted in the early 1970s but was regenerating by 1976 (Amerson
et al. 1982). The cause of this dieback was unknown, but thought to be disease, drought, or an insect
attack (Amerson et al. 1982). First documented in 2002, the soft scale insect (Pulvinaria urbicola) is
associated with the once healthy forest’s decline (Wegmann and Holzwarth 2006). In May 2004, 10
of the remaining 11 mature Pisonia trees were treated with injections of a systemic pesticide called
imidacloprid (Trade name Imicide ®). Loss of trees
continued so it appeared as if the response came too
late and this approach alone has not significantly
deterred the scale infestation. Scale insect infestation
1s associated with significant loss of Pisonia forests
worldwide (Queensland Parks and Wildlife Service
2006, 2007). Since the Polynesian rat was eradicated
in 1993 coconut palms have been released from rat
herbivory and have increased to a population size
that threatens to shade out recruitment of native
canopy trees.

Scale insect on Pisonia leaf. Kelsie Ernsberger,
USFWS.

The Pisonia trees along with tree heliotrope serve as important nesting and roosting habitat for the
red-footed booby, great and lesser frigatebird, black noddy, and white tern, which prefer to nest
above the ground on trees. Tree heliotrope also provide cover for red-tailed tropicbirds, brown
noddies, sooty terns, and brown boobies which nest directly on the ground. Shrubs and rock piles
also provide shade and daytime cover for the numerous land hermit crabs that inhabit the island.
Thick vegetation and rock crevices also provide shelter and protection for the largest land crab, the
coconut crab (Birgus latro). This species seems to have increased in density since the eradication of
rats at Rose Atoll. The relatively open understory of the Pisonia forest is also favored habitat for
Pacific golden-plovers, wandering tattlers, and ruddy turnstones (Engilis and Naughton 2004).
Littoral forests were at one time a common habitat in the Pacific; however, human alteration of island
landscapes has limited this forest type. The eradication of rats from Rose Atoll by 1993 provides
important habitat for plant species that will be able to recolonize the atoll and perpetuate the littoral
habitats that are in decline throughout the Pacific region.

4.4 Threatened, Endangered, and Sensitive Species

One goal of the Refuge System is “to conserve, restore where appropriate, and enhance all species of
fish, wildlife, and plants that are endangered or threatened with becoming endangered.” In the policy
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clarifying the mission of the Refuge System, it is stated, “we protect and manage candidate and
proposed species to enhance their status and help preclude the need for listing.” In accordance with
this policy, the CCP planning team considered species with Federal or State/Territory status, and
other special status species, in the planning process.

4.4.1 Tuli (Numenius tahitiensis) or Bristle-thighed Curlew

Bristle-thighed curlews breed in western Alaska and migrate during the winter to remote, small
islands and atolls in the tropical Pacific Ocean (Marks and Redmond 1994). The beaches and littoral
forest of the atoll are important wintering ground for bristle-thighed curlews. This rare shorebird is
the only migratory species whose entire population is restricted to the insular Pacific (Hayman et al.
1986, Marks et al. 1990). Marks and Redmond (1996) documented the strong fidelity shown by
bristle-thighed curlews to wintering sites. At Laysan Island in the Northwestern Hawaiian Islands
(NWHI), only 1 of 16 marked adult bristle-thighed curlews changed its wintering home range area in
3 years of study (Marks and Redmond 1996).

This species undergoes a molt-induced flightless period (unique in shorebirds) and leaves many birds
more susceptible to predatory attacks during that time (Marks 1993, Marks and Redmond 1994).
Therefore, predator-free islands to which these birds are adapted have become increasingly important
as competition for space increases and less habitat is available due to an increasing human
population. With a global population of approximately 10,000 individuals (Morrison et al. 2006), the
Service (USFWS 2008) has designated the curlew as a Bird of Conservation Concern and it is also
ranked as Vulnerable by the International Union for Conservation of Nature (IUCN) (Engilis and
Naughton 2004, IUCN 2008). It is also highlighted as a globally threatened species in need of
regional action by the South Pacific Regional Environmental Programme.

4.4.2 Tuli (Pluvialis fulva) or Pacific Golden Plover

The Pacific golden plover breeds in western Alaska and Siberia and winters throughout the Pacific
Islands. Plovers foraging at Rose Atoll likely come from the Alaskan breeding population, however,
these affinities are still poorly understood (Engilis and Naughton 2004). Pacific golden plovers are
widespread across the Pacific region in any open habitat from beach strands to upland pastures,
occurring in good numbers on remote islands and atolls. Amerson et al. (1982) estimated 4,500
Pacific golden plovers in American Samoa, a small population number relative to the total United
States Pacific Islands (USPI) populations (Engilis and Naughton 2004). Johnson et al. (2008) studied
migration behavior of Pacific golden plover in American Samoa and were able to confirm that at
least 1 of the 30 birds they tagged on Tutuila Island was breeding in Alaska. The birds departed
Samoa for the northward migration in mid-April. The return of the plovers began in late August and
peaked in mid-September. This represents at least a 5,594 mile trip from American Samoa. Johnson
et al. (2008) estimated there were 500 golden plovers on Tutuila. The largest count of Pacific golden
plovers recorded at Rose Atoll was 49 individuals in 1984. The USPI Regional Shorebird
Conservation Plan (Engilis and Naughton 2004) identified the plover as a species of High
Conservation Concern.
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4.4.3 I’a sa (Chelonia mydas) or Green Turtle

I’a sa is listed as threatened under the ESA. Adults can weigh up to 500 pounds and are often found
living near tropical reefs and rocky shorelines. Females may lay up to 6 clutches per season in pits
excavated in soft beach sand, with each clutch containing about 100 eggs. Hatchlings and juveniles
live in pelagic waters. Little information exists on the feeding behavior of post-hatchlings and
juveniles living in pelagic habitats, but most likely they are exclusively carnivorous (e.g., soft-bodied
invertebrates, jellyfish, and fish eggs). Subadult and adult turtles residing in nearshore benthic
environments are almost completely herbivorous; their common name is derived from the color of
the animals’ body fat, which is green from the marine algae and sea grasses they eat.

I’a sa use the protected habitats of Rose Atoll for feeding and nesting. Their numbers have declined
throughout the south Pacific due to the combined effects of habitat destruction, human harvest for
meat and shells, depredation by introduced predators, and incidental drowning in fishing gear (Kinan
2005, Craig 2002). The isolated beaches on Rose Atoll provide an important nesting ground for green
turtles. The number of green turtles nesting annually at Rose Atoll has been estimated at 24-36
(Tuato’o-Bartley et al. 1993). The total number of turtles using Rose Atoll as a nesting ground would
actually be several fold higher, since females only nest every 2-5 years (Spotila 2004, NMFS and
USFWS 1998a), and thus a different set of turtles nest each season. Given the scarcity of beaches
where turtles can nest and their eggs hatch unmolested, the value of the isolated beaches at Rose
Atoll is considerable, even if only 120 or so turtles nest there.

The Historical Summary of Turtle Observations
at Rose Atoll, American Samoa, 1839-1991
(Balazs 1991) is a compilation of historical data
and notations. The document lists a total of 47
entries for that time period, most of the earlier
ones simply reporting presence or absence of
turtles. From 1970 onward, turtle observations
were more quantitative, if no less sporadic and
opportunistic due to the expense of reaching the
remote atoll. Aerial, land-based, and water-
based surveys recorded the number of turtles,
- g =D = their tracks, nest pits, eggs, hatchlings, and
LT By T 0 nesting and mating behaviors (Balazs 1991). An
Green turtle swimming in Rose Atoll lagoon. Kelsie estimated 200 turtles were counted in the
Ernsberger, USFWS. lagoon during an aerial survey in August 1974,
the highest value recorded. A total of 406 pits
were counted on both Rose and Sand Islands during a survey in October 1976. A decade later, in fall
1985, biologists counted a total of 244 pits on both islands, and a decade after that, in fall 1992, the
total count was 81 nesting pits. However, the problem with nest pit counts is that female turtles often
dig test pits before actually laying eggs, and they lay multiple clutches the year they make the long
migration to their natal nesting beach. Also, unless there is a major storm event that wipes the beach
clean, it is difficult to reliably discern if a pit was dug that season or the season before (Ponwith
1990). These limitations, as well as uneven survey effort, should be taken into account when
comparing pit counts from various years, and it should be recognized that pit counts are not the
equivalent of a population count.
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The green turtles that visit Rose do so seasonally for reproduction, and spend the rest of their time in
other parts of the south Pacific. Metal flipper tags were applied to a total of 46 nesting females from
1971-1996 in order to see where they traveled (Balazs 1991). Three of these tags were re-sighted
after the turtles were killed for food or fatally injured from a hunting attempt. Two were located in
Fiji at the time of tag recovery and one in Vanuatu (both island groups to the west of Samoa). A
fourth turtle was re-sighted at Rose Atoll, 9 years after she was initially tagged (Ponwith 1990),
making multiple visits to the beach to nest.

Given the limited re-sighting rate of flipper tags, satellite tagging was subsequently employed in an
effort to better comprehend the migration routes of green turtles in the south Pacific (Craig et al.
2004). Seven females at Rose Atoll were outfitted with satellite tags during the nesting seasons of
1993-1995. After 2 months of nesting at Rose, 6 of the turtles traveled to feeding grounds in Fiji. The
seventh turtle traveled due east to Raiatea, an island in French Polynesia. The turtles’ migration route
crossed 994 miles of ocean and took an average of 40 days. The route followed prevailing surface
currents as recorded by satellite-linked ocean drifters deployed from Rose in February 2002, though
the drifters traveled more slowly (net rate of 0.3 meter per hour [1.0 foot per hour]) than the turtles
(1.1 meters per hour [3.6 feet per hour]). While these green turtles spend the majority of their life in
Fiji, accumulating the fat stores that will enable them to reproduce, the remote beaches at Rose Atoll
provide invaluable undisturbed nesting habitat (Craig et al. 2004).

Unlike many places in their range, at Rose Atoll, turtles can approach the beach without risk of being
harvested for meat or drowned in nets, and eggs and hatchlings are free from depredation by wild
pigs, rats, dogs, and humans. Marine debris can also prove deadly when it entangles turtles or is
mistaken for food and ingested. Plastics are particularly harmful as they may remain in the turtle’s
stomach for long periods of time, releasing toxic substances, and can clog the digestive system.
Natural predators and dangers inherent to the human populated areas east of Samoa where the turtles
feed continue to impact turtle populations. Craig et al. (2004) stresses the importance of working
towards protection for turtles in their foraging waters east of Samoa, since this is where turtles spend
90 percent of their adult life. Continued monitoring of the nesting beaches at Rose Atoll will give
researchers a proxy for population trends of green turtles in the region.

4.4.4 Hawksbill Turtle (Eretmochelys imbricata)

Hawksbill turtles use the protected habitats of Rose Atoll. Similar to i’a sa, their numbers have
declined throughout the south Pacific, impacted by the combined effects of habitat destruction,
human harvest for meat and tortoise shell, depredation by introduced predators, and incidental
drowning in fishing gear (Kinan 2005; Craig 2002). Although it is not clear if hawksbills nest at Rose
Atoll, they are consistently sighted using the lagoon and open water habitats around the atoll.

The hawksbill turtle is listed as endangered under the ESA. It is one of the smaller turtles and takes
its species name (imbricata) from the overlapping plates on its upper shell and its common name
from the shape of its hooked jaw. The carapace (top shell) of an adult ranges from 25-35 inches in
length and has a “tortoiseshell” coloring, ranging from dark to golden brown, with streaks of orange,
red, and/or black. Hawksbill turtles use different habitats at different stages of their life cycle, but are
typically found around coastal reefs, rocky areas, estuaries, and lagoons. Their narrow head and jaws,
shaped like a beak, allow them to get food from crevices in tropical reefs. They eat sponges,
anemones, squid, and shrimp. Hawksbills have been consistently reported at Rose Atoll in historical
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accounts (Setchell 1924), as well as more recent surveys (Sekora 1974, Ludwig 1981, Amerson et al.
1982, Morrell et al. 1991, Flint 1992, NMFS PIFSC 2006).

4.4.5 Faisua (Tridacna maxima) or Giant Clam

The colloquial term “giant clam” refers to eight species of marine bivalves found in two genera
(Hippopus and Tridacna) of the molluscan subfamily Tridacninae. Surveys of faisua populations at
Rose Atoll have identified a single species, Tridacna maxima (Wass 1981, Green and Craig 1999).
Less than a third of the size of the “true” giant clam Tridacna gigas, T. maxima is commonly referred
to as the “small giant clam,” with shells generally not exceeding 9 inches in length. Found living on
the surface of reefs or sand, or partly embedded in coral, the faisua occupies well-lit areas, due to the
symbiotic relationship with single-celled photosynthetic algae (zooxanthellae) found in its fleshy
mantle that require sunlight for energy
production. Faisua also filter-feed on
phytoplankton extracted from seawater
siphoned through their body.

Mature faisua are hermaphrodites that
reproduce by broadcast spawning, releasing
sperm first, followed by eggs. The fertilized
egg develops into a larva within 3 hours and Y a o
passes through two additional larval stages )
before undergoing metamorphosis after 8-10 -
days into a juvenile, sessile faisua that acquires e
zooxanthellae. Reproductive and growth studies ¥ Lt g
at Rose Atou (Radtke 1985) showed the clams Giant clams (T ridacna maxima) embedded in
reach mamljlty at about 10_ years of e}ge Astreopora coral. Kelsie Ernsberger, USFWS.
corresponding to a shell size of 3-5 inches.

Young faisua are male and put most of their

energy into growth, becoming hermaphrodites upon maturity and accompanied by a slower growth
phase. Reproduction is stimulated by the lunar cycle, the time of day, and the presence of others eggs
and sperm in the water. Faisua lifespan at Rose Atoll is estimated to be approximately 28 years.

§ e

Tridacna maxima has the widest geographic range of all giant clam species. It is found in the oceans
surrounding east Africa, India, China, Australia, Southeast Asia, and the islands of the Pacific.
Although classified as Least Concern on the [IUCN Red List, this culturally and ecologically
important marine animal has declined precipitously from overharvesting in many populated areas
including the high islands of American Samoa, but remains abundant at Rose Atoll (Green and Craig
1999). Tridacna maxima is listed under Appendix II of CITES meaning it is not necessarily
threatened but that trade must be controlled in order to avoid use incompatible with its survival.

The first survey of faisua at Rose was undertaken by the American Samoa DMWR in an attempt to
quantify the resource in response to requests by the Samoans that they be allowed to harvest the
clams (Wass 1981). The study found faisua to be uncommon in the ava and fore reef but abundant in
the lagoon. Distribution in the lagoon was patchy, with faisua abundant on solid substrate in the
shallow, relatively clear parts of the lagoon, but with lower densities in the southern lagoon and
below approximately 45 feet where water became more turbid. Constraints of time as well as the
uneven distribution of suitable clam substrate in the lagoon made density determinations difficult,
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with the single transect survey in the southwestern lagoon yielding an average density of 0.33 clam
per square yard. Size frequency data were collected at four lagoon locations; shell measurements
ranged from 0.4-9 inches, with approximately 31 percent being greater than 5.5 inches, the size at
which all clams are fully hermaphroditic.

More extensive transects by Radtke (1985) in various habitats showed marked differences related to
depth and substrate. Lagoon patch reefs in 20-40 feet of water were concluded to be prime habitat for
faisua, with densities of 3.6-7.2 clams per square yard and 40-50 percent of the area colonized.
Smaller coral patches (with up to 3.6 clams per square yard) and lagoon substrate (with up to 6 clams
per square yard) were colonized at approximately 20 percent. Shell measurement ranged from 0.4-9
inches, with bimodal peaks around 1-2 inches and 6-7 inches. Radtke’s total estimated number of
faisua in the lagoon was approximately 1,338,000. Unlike Wass (1981) Radtke did not favor
controlled harvesting, stating, “they have a respectable number of organisms in this ecosystem, but
due to their slow growth would have a small sustainable yield ... quantitative balance of production
of Tridacna maxima at Rose Atoll does not appear to be within the scope of rational exploitation and
exploitation could endanger the perpetuity of the unique environment”.

A pivotal study by Green and Craig (1999) highlights the importance of Rose Atoll as a refuge for
faisua. In 1994-1995 they surveyed all 6 islands of American Samoa and recorded a total of 2,853
clams in survey transects, 97 percent of which were found at Rose. The majority were located in the
lagoon, with faisua favoring areas at the base of pinnacle patch reefs. Roughly a quarter of the clams
were mature in size, and mortality was estimated as being very low, due mostly to natural causes.
The largest clam recorded was 11 inches across the widest part of the shell. Given the mean density
of faisua, the population at Rose was estimated to be approximately 27,800 clams. The dramatically
lower estimate than that provided by Radtke (1985) was considered to be the result of differences in
sampling design rather than a population decline. The authors theoretically considered Rose to be a
potential source of faisua recruits to other islands in the Samoan archipelago, given larval longevity
(approximately 8 days, range 5-15 days) and water currents flowing westward from Rose at 16 miles
per day.

Towed-diver surveys conducted by NMFS PIFSC in 2006 recorded more than 1,100 giant clams on
30 linear miles of transect, with approximately 95 percent recorded on reefs inside the lagoon
(NMFS PIFSC 2006). Researchers have noted that the pinnacle just inside the ava had a markedly
lower density of faisua than the rest of the lagoon and it seems likely that this is where illegal
harvesting has taken place (Wegmann and Holzwarth 2006).

4.5 Seabirds

Rose Atoll’s importance to seabirds in the South central Pacific is disproportionately large relative to
size of the populations breeding there. There are very few uninhabited islands in the region so Rose
provides habitat for species that do not thrive in proximity to human settlements. Seabirds and
migratory shorebirds are the numerically dominant terrestrial vertebrates. Since 1975, 16 species of
seabirds have been recorded on land and 12 species are known to breed there. Efforts to eradicate the
island of Polynesian rats began in 1991, with eradication declared in 1993. This enhanced the value
of the atoll for seabird conservation and has increased the possibilities that other Pacific seabird
species that are currently threatened from habitat loss, predation, and invasive species, such as
wedge-tailed shearwaters, Christmas shearwaters, Bulwer’s petrel, Phoenix petrel, and the
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Polynesian storm petrel might someday colonize the site. Social attraction methods may accelerate or
facilitate this process of recruitment. Rose Atoll falls into the North American Bird Conservation
Region called “Other U.S. Pacific Islands” and is now considered separately from sites in the
Caribbean (USFWS 2008).

For most if not all of the seabirds listed, habitat destruction, invasive weeds, disturbance, ungulates,
and introduced predators limit populations (Metz and Schreiber 2002). Introduced predators such as
rats, mongoose, and cats have reduced populations at many sites worldwide (Harrison 1990). El
Nifio-Southern Oscillation conditions can cause total or partial breeding failure in some locations
(Schreiber and Schreiber 1989, Schreiber 1994, Orta 1992b).

4.5.1 Tava’e’ula (Phaethon rubricauda) or Red-tailed Tropicbird

The tava’e’ula is a medium-sized bird with shining pinkish-white feathers and red tail plumes. They
breed mainly on oceanic islands and coral atolls in the Indian and Pacific oceans. Breeding adults are
mostly sedentary; however, they avoid land when not breeding and are among the most pelagic and
solitary of seabirds (Schreiber and Schreiber 1993, Harrison 1990, Harrison et al. 1983). At sea,
tava’e’ula are evenly distributed throughout their range (Schreiber and Schreiber 1993, King 1970).
Little is known about their movements outside the breeding season.

The world population is estimated at 17,000-21,000 pairs; with an estimated 12,000-14,000 pairs in
the Pacific (Schreiber and Schreiber 1993, Gould et al. 1974). Small colonies exist in American
Samoa and other remote Pacific islands. The largest number of active nests observed at Rose on any
particular visit was 38 in 2002. The world population seems stable in many areas and may be
increasing in some areas, but there is a lack of information on past population estimates so
comparisons are difficult (Schreiber and Schreiber 1993). Within the USPI, tava’e’ula populations
appear stable overall.

Tava’e’ula nest on the ground under vegetation in the understory and base of trees, among rocks,
roots, or logs and less commonly in the cavities of cliff faces (Schreiber and Schreiber 1993, Orta
1992a). At Rose red-tailed tropicbirds chose to nest under Tournefortia or Pisonia (Morell and
Aquilani 2000). Nests are scrapes that vary from a shallow depression in the sand to more elaborate
structures consisting of twigs and leaves (Schreiber and Schreiber 1993, Harrison 1990, Fleet 1974).
Breeding occurs annually, but timing varies depending on locality (Schreiber and Schreiber 1993,
Harrison 1990). First breeding usually occurs around 2-4 years (Schreiber and Schreiber 1993,
Harrison 1990). The oldest-living bird was 23 years (Klimkiewicz and Futcher 1989).

Tava’e’ula are attracted to ships, presumably because flyingfish, their main prey, are scattered by
ships (Harrison et al. 1983). Previously the tava’e’ula also nested on Tutuila, however the abundance
of introduced animals such as rats, cats, and dogs that attack ground nesting birds likely led to their
extirpation. Introduced ants have been recorded attacking incubating adults, chicks, and eggs at some
colonies in the Pacific.

4.5.2 Atafa (Fregata minor) or Great Frigatebird

The great frigatebird has a pantropical distribution that overlaps with lesser frigatebirds (Orta 1992b)
and breeds mainly on small remote islands, typically within regions with tradewinds in the tropical
Atlantic, Indian, and Pacific Oceans. At sea, birds can be found any distance from land but they are
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most abundant within 50 miles of breeding and roosting sites (King 1967). Adults, juveniles, and
nonbreeders disperse widely throughout the tropical seas.

The world population is estimated at 500,000-
1,000,000 birds (Orta 1992b). A small population of
fewer than 50 pairs nests on Rose Island. They are
colonial nesters, often constructing platform nests

in the tops of bushes and trees. At Rose Island they
nest in Tournefortia and Pisonia trees. Breeding
occurs throughout the year depending on locality,
with egg laying primarily in the dry season (Orta
1992b). Great frigatebirds are sexually dimorphic;
females tend to be 25 percent heavier than males
(Orta 1992b) and males are almost entirely black,
with varying amounts of dark metallic green and
purple feathers and a large, red gular pouch that Great frigatebird. Jim Maragos, USFWS.

they inflate during courtship. Females are black

with a white breast patch. Great frigatebirds are seasonally monogamous; it is extremely rare for
pairs to remain together for subsequent breeding attempts (Orta 1992b). Females breed biannually,
sometimes every 3-4 years (Orta 1992b). Post-fledging care, which continues for up to 18 months, is
provided by females. Sexual maturity begins around 8-10 years and most birds return to the natal
colony to breed (Orta 1992b).

Great frigatebirds usually feed in mixed-species flocks over tuna schools (Orta 1992b, King 1967).
Their diet consists mostly of flying fish and squid which they capture at or above the water’s surface
(Harrison et al. 1983). Frigatebirds are notorious for their kleptoparasitism (a form of feeding where
one animal takes prey from another that has caught or killed it), but most of their food is obtained by
fishing (Harrison et al. 1983).

Tuna fisheries exploitation likely could lead to the decrease in availability of prey for great
frigatebirds (Metz and Schreiber 2002).

4.5.3 Atafa (Fregata ariel) or Lesser Frigatebird

The lesser frigatebird has a pantropical distribution that coincides with, but is smaller than that of the
great frigatebird (Orta 1992b, Clements 2000). At sea, birds are most abundant within 50 miles of
breeding and roosting islands although they can be found any distance from land (King 1967).
Juveniles and non-breeders disperse throughout tropical seas (Harrison 1990).

The species’ world population is estimated at several hundred thousand birds (Orta 1992b). Small
colonies exist in American Samoa (Amerson et al. 1982) with fewer than 100 pairs nesting at Rose
Atoll. Within the USPI, lesser frigatebird populations have significantly declined due to the
introduction of cats and rats; however eradication of cats at Howland and Jarvis Islands seems to
have resulted in an increase in lesser frigatebird populations at those sites (USFWS 2005, Rauzon et
al. 2011). Human exploitation of tuna fisheries could potentially affect prey availability for lesser
frigatebirds because they rely upon the large subsurface predators to push the species they use to the
surface (Orta 1992b).
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Breeding takes place on small remote tropical islands. Nests and stick platforms are constructed on
trees and bushes (e.g., Pisonia and Tournefortia bushes and trees on Rose Island) but when suitable
vegetation is not available birds nest on bare ground (Orta 1992b). Lesser frigatebirds are sexually
dimorphic; females tend to be heavier than males and males have a scarlet gular pouch that is inflated
during courtship displays (Orta 1992b). They are seasonally monogamous; it is unlikely that pairs
remain together for future breeding attempts (Orta 1992b). If successful, females can only breed
successfully every 2-3 years since post-fledging care is provided by the female and can last 4-6+
months (Orta 1992b). Age to sexual maturity is unknown (Orta 1992b) but probably similar to that of
great frigatebird at 8-10 years.

Lesser frigatebirds feed in pelagic waters, usually in mixed-species flocks over tuna schools (Orta
1992b, King 1967). Their diet consists primarily of flying fish and squid that they capture at or above
the water’s surface (Nelson 1976). Lesser frigatebirds are notorious for kleptoparasitism but obtain
most of their food by direct capture (Nelson 1976).

4.5.4 Fua’o (Sula dactylatra) or Masked Booby

Masked boobies have a pantropical distribution (Anderson 1993, Woodward 1972). There are four
subspecies; S. d. personata breeds on islands in the central and western Pacific (Clements 2000).
Within the USPI, the largest colonies are on Howland, Baker, and Jarvis, but a significant portion of
the population nests on the NWHI. Birds forage in offshore and pelagic waters (King 1967). They are
most abundant in the vicinity of breeding islands, but they can be encountered far out at sea (King
1967). During nonbreeding periods, adults may visit sites 622-1,243 miles from breeding colonies
(Woodward 1972, Clapp and Wirtz 1975, O’Brien and Davies 1990).

The world population is widely distributed and
therefore difficult to estimate but is thought to be
several hundred thousand birds (Anderson 1993).
Within the USPI, there are approximately 8,300
breeding pairs with 1,200 pairs on Jarvis Island and
over 1,500 pairs each on Howland and Baker Islands
(Forsell 2002). Small colonies occur in American
Samoa and Palmyra Atoll (Woodward 1972, King
1967, Anderson et al. 1982) and Wake Atoll was
recently recolonized by birds banded at Johnston

v Atoll (Rauzon et al. 2011). Rose Atoll is home to

ua’o chick testing its wigs. Jiny Kim, US WS. approximately 25 pairs.

Masked boobies breed on oceanic islands and atolls. They tend to nest on open ground often near a
cliff edge or on low sandy beaches or rocky ground (Anderson 1993, Harrison 1990). At Rose Atoll,
they nest in open areas on the ground. They also form “clubs” or aggregations of nonbreeding birds
on the fringe of breeding colonies (Woodward 1972). Breeding is fairly synchronous but timing
varies depending on locality (Harrison 1990). Masked boobies are seasonally monogamous and at
least 45 percent of pairs at Kure Atoll retained their mates through a second breeding season (Kepler
1969). Two eggs are laid but broods are typically reduced to one chick by siblicide (Anderson 1993).
Sexual maturity begins around 3-4 years and most birds return to their natal colony to breed
(Anderson 1993, Nelson 1978, Kepler 1969). Adults sometimes skip a year between breeding
attempts (Woodward 1972, Harrison 1990).
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Masked boobies feed by plunge-diving and can be found more than 93 miles from land (Harrison
1990). They forage singly or in mixed-species flocks associated with schooling tuna (King 1967,
Harrison et al. 1983). In Hawai‘i, fish constituted greater than 97 percent of the diet and squid less
than 3 percent; flyingfish and jacks were the most important prey (Harrison et al. 1983). The oldest-
known bird was 25 years. On Kure Atoll, annual adult mortality was less than 8.6 percent; mortality
between independence and age 4 was 72 percent (Harrison et al. 1983).

Masked boobies breed on a few islands with human populations but they are vulnerable to human
disturbance (Anderson 1993). Overfishing of tuna could potentially have an impact on the
availability of prey (Harrison 1990). Commercial-size mackerel scad were important in the diet of
masked boobies at some locations, and potential effects of commercial fisheries are unknown
(Harrison 1990).

4.5.5 Fua’o (Sula leucogaster) or Brown Booby

Brown boobies have a pantropical distribution (Schreiber and Norton 2002). There are four
subspecies; S. /. plotus breeds on islands in the central and western Pacific (Clements 2000). In the
USPI, brown boobies occur in the greatest numbers in the Hawaiian Islands. Breeding adults are
mostly sedentary and juveniles disperse throughout the tropical seas (Carboneras 1992, Harrison
1990). At sea they occur more nearshore than the other booby species (Sula dactylatra) and they are
rarely seen over 50 miles from the nearest land (King 1967). Little is known of movements during
nonbreeding periods but adults have been found up to 1,802 miles from breeding sites (Schreiber and
Norton 2002).

Worldwide, the number of brown boobies is estimated at 221,000-275,000 pairs, which includes
50,000-70,000 pairs of S. I plotus (Schreiber and Norton 2002). About 3,700 pairs nest in the USPI;
approximately 700 nest in American Samoa. At Rose there are approximately 375 breeding pairs of
brown boobies. The world population has
declined dramatically over the past 200 years
and possibly only 1-10 percent of historic
populations remain (Schreiber and Norton
2002). Currently the USPI population appears
stable, with populations on Wake Atoll and
Howland and Baker Islands gradually
rebounding following eradication or control of
cats (Rauzon et al. 2011).

Brown booby breeding range overlaps with
that of the other two species of booby on
oceanic islands and atolls (Carboneras 1992,
Harrison 1990). Nesting occurs on flat
ground, often on cliff ledges, but they will
also nest on sandy islands and bare coral
atolls (Schreiber and Norton 2002). At Rose Atoll, brown boobies nest on the ground under the
canopy of Pisonia and Tournefortia trees. Nests vary from a scrape in the sand to a fairly well-
formed pile of twigs and grasses. Breeding is synchronous but timing varies depending on locality
and occurs throughout the year (Schreiber and Norton 2002). Brown boobies are monogamous but
maintenance of long-term pair bonds varies by location (Schreiber and Norton 2002). Pairs lay two
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(vary rarely three) eggs but the brood is often reduced to one chick as a result of siblicide (Schreiber
and Norton 2002). Age of first breeding is typically 4-5 years (Schreiber and Norton 2002, Harrison
1990).

Brown boobies feed by plunge-diving and feeding is often solitary, but they may be found in feeding
flocks with other species (Schreiber and Norton 2002, Harrison 1990). They forage in nearshore
waters, ranging from 5-44 miles from land, and feed mostly on flyingfish, squid, mackerel scad,
juvenile goatfish, and anchovy (Harrison 1990, Harrison et al. 1983). The oldest-known bird was 26
years, but they probably live to at least 30 years (Schreiber and Norton 2002, Simmons 1967). Adult
survivorship was 93.2 percent at Kure Atoll (Tershey 1998). At Johnston Atoll, survival from
fledging to breeding ranged from 30-40 percent in an 18-year study (Schreiber and Norton 2002).

A major threat to brown boobies has been the loss of habitat to development and human disturbance;
newer pairs are especially vulnerable at the beginning of the breeding season (Schreiber and Norton
2002). In American Samoa, hunting pressure on brown boobies was high during historic times and
this may still occur on occasion (Amerson et al. 1982).

4.5.6 Fua’o (Sula sula) or Red-footed Booby

Red-footed boobies have a pantropical distribution that overlaps other booby species (Sula dactylatra
and Sula leucogaster) (Schreiber et al. 1996, Carboneras 1992). There are three subspecies; S. s.
rubripes breeds in the central and western Pacific (Clements 2000). Red-footed boobies nest
throughout the USPI. Distribution at-sea is pelagic; feeding flocks occur hundreds of miles from land
(Harrison 1990). Breeding adults are mostly sedentary but juveniles roost near colonies on islands
other than their natal island (Schreiber et al. 1996, Harrison 1990). Little is known about adult
movements outside of the nesting season (Schreiber et al. 1996).

The world population was estimated at less than 300,000 pairs in 1996 (Schreiber et al. 1996). In the
USPI, there are approximately 19,000 pairs. Approximately 2,000 pairs nest in American Samoa
(Amerson et al. 1982). Rose Atoll hosts 700 pairs of this species. The world population has been
severely reduced over the last two centuries (Schreiber et al. 1996) and few data exist on current
numbers (Cao et al. 2005). Cao et al. (2005) suggest the present day population size has declined to
10 percent of their historical values.

This species of booby is the smallest of the booby species and breeds on oceanic islands and atolls
(Schreiber et al. 1996, Carboneras 1992). Unlike the masked and brown boobies, these boobies roost
and nest on shrubs and trees but will use bare ground or low piles of vegetation (Schreiber et al.
1996, Carboneras 1992, Harrison 1990). On Rose Island, red-footed boobies build nests in
Tournefortia and Pisonia trees. Nests are made of twigs, grass, and other vegetation. Breeding is
fairly synchronous but occurs throughout the year and timing varies by locality (Schreiber et al.
1996, Harrison 1990). Several color phases exist, ranging from all brown to all white (Schreiber et al.
1996, Nelson 1978). The most common color morph at Rose is the intermediate form. They are
monogamous and generally retain their mates throughout subsequent breeding seasons (Schreiber et
al. 1996). They lay one egg and continue to feed the young 1-2 months after fledging (Schreiber et al.
1996, Carboneras 1992). Sexual maturity begins around 3-4 years and most birds return to their natal
colony to breed (Schreiber et al. 1996, Harrison 1990). Adults usually breed every year but
sometimes take a “rest” year (Schreiber et al. 1996, Harrison 1990).
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Red-footed boobies feed on flyingfish, squid, mackerel scads, saury, and anchovies (Harrison 1990).
Red-footed boobies often depart the colony to feed well before daylight but most return to the colony
to roost at night (Carboneras 1992, Harrison 1990). Red-footed boobies feed by plunge-diving and
may feed solitarily or in mixed-species foraging flocks (Au and Pitman 1986). They forage further
from land than other boobies except possibly the masked booby (Nelson 1978). Annual adult survival
was estimated at 90 percent in a 2-year study at French Frigate Shoals in the NWHI (Hu 1991). At
Johnston Atoll, survival of chicks to breeding ranged from 27-52 percent depending on the year
(Schreiber et al. 1996). The oldest-known bird was 22 year (Clapp et al. 1982).

The large areas of mangrove forests destroyed in American Samoa may have once been important
habitat for this species. Introduced scale insects and other factors at Rose Island are destroying the
Pisonia forest. Human predation on adults, chicks, and eggs may occur in parts of American Samoa
(Amerson et al. 1982). El Nifo-Southern Oscillation conditions can cause total or partial breeding
failure in some locations (Schreiber and Schreiber 1989, Schreiber 1994).

4.5.7 Gogo Uli (Anous minutus) or Black Noddy

The black noddy is an abundant and gregarious,
medium-sized bird with a pantropical
distribution (Gauger 1999, Clements 2000).
Adults are sooty black with a white cap on the
top of the head. There are seven recognized
subspecies and at least three breed in the USPI:
A. m. melanogenys in the main Hawaiian
Islands; A. m. marcusi in the NWHI, Wake, and
throughout Micronesia; and A. m. minutus in
Samoa (Gauger 1999, Gochfeld and Burger
14 : 1996). Breeding adults are mostly sedentary
Nesting black noddy. USFWS. remaining at colonies year-round and foraging
within approximately 50 miles of nesting
islands (Gauger 1999, Ashmole and Ashmole 1967, King 1967). Juveniles probably remain at
breeding colonies or travel to nearby roosting sites (Gauger 1999).

The world population is estimated to be 1,000,000-1,500,000 pairs (Gauger 1999). In the USPI, there
are approximately 22,400 pairs. An estimated 12,000 pairs nest in the Hawaiian Islands, and smaller
colonies exist in American Samoa, Palmyra, Johnston, and Wake Atolls and the Marianas.
Approximately 750 pairs use Rose Atoll. Worldwide population trends are unknown.

The black noddy nest on oceanic and offshore islands (Gauger 1999). They place their nests on trees
and bushes (Howard and Moore 1984, Harrison 1990); the nests on Rose Island are in Tournefortia
branches. Breeding is asynchronous and aseasonal. Birds are monogamous, mate retention is high,
and pairs retain their territory from year to year, often reusing the same nest (Gauger 1999, Schreiber
and Ashmole 1970). The black noddy are capable of producing more than one brood per year and
some lay a second egg while still tending the first chick (Gauger 1999, USFWS unpubl. data). Sexual
maturity begins around 2-3 years (Gauger 1999). The oldest-known bird was 25 years (Gauger
1999).
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Black noddies feed by hover-dipping and contact-dipping, and typically forage in multi-species
flocks over schools of predatory fish, especially tunas and jacks (Ashmole and Ashmole 1967). They
feed mainly inshore (<6 miles from shore) and sometimes within several feet of the shoreline
(Harrison 1990, Gauger 1999). Black noddies eat fish almost exclusively and very small amounts of
squid and crustaceans (Gauger 1999). In the central Pacific, flyingfish, blennies, mackerel, and
anchovies are important components of the diet (Gauger 1999).

Predation by introduced mammals limits populations and overfishing of large predatory fish may
reduce feeding opportunities (Gauger 1999).

4.5.8 Gogo (Anous stolidus) or Brown Noddy

The brown noddy is a medium-sized tern
with a pantropical distribution (Chardine

and Morris 1996), dark brown in color all o Znn s f._‘q_%::-.' ..=- 1A ?: . FJ"\
over except for the whitish-gray cap on the sl Ay e R e ,‘:
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1981). Brown Noddies have been shownto  f 20" g = e
breed more than once per year in the s “""" - !'{ £
Northwestern Hawaiian Islands (Megyesi o T o _;
and Griffin 1996). Breeding adults remain "“'(‘;’;r," v <
within sight of the colony, foraging in T ., | o
waters several tens-of-miles from the - J":;g :

colony (Morris and Chardine 1992, TN
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Clements 2000). During nonbreeding Nesting brown noddy. USFWS.

periods, brown noddy have been shown to

stay within 62 miles of colonies (Clapp et al. 1983, Harrison 1990) or to migrate out of the area for
several months (Murphy 1936, Morris and Chardine 1992). Little is known of the movements of
juveniles (Chardine and Morris 1996).

The world population is estimated at 500,000-1,000,000 pairs (Chardine and Morris 1996). Within
the USPI, there are about 135,000 pairs (Harrison et al. 1983). Approximately 9,000-11,000 pairs
nest in American Samoa, the Marianas, and Johnston Atoll (Amerson et al. 1982, Reichel 1991,
USFWS unpubl. data). Approximately 200 pairs nest at Rose Atoll. The population trend is probably
stable, but increasing in areas where predators were removed (e.g., Midway, Kure) (Chardine and
Morris 1996).

Brown noddies usually nest in loose groups or colonies and are flexible in nesting behavior. Nests are
on the ground, often on open slopes or under vegetation but the brown noddy also nest on cliffs and
in trees, especially where introduced mammalian predators are present (Harrison 1990, USFWS
1983). Brown noddy pairs stay together throughout the year, but there is little information on mate
retention in subsequent years (Chardine and Morris 1996). Sexual maturity begins around 3-7 years
and it is unknown whether birds return to their natal colony to breed (Chardine and Morris 1996,
Harrison 1990). The oldest-known bird was 25 years (Chardine and Morris 1996).
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Brown noddies feed by hover and contact-dipping in nearshore and off-shore waters (Harrison et al.
1983). They often feed in association with tuna schools and can be found in mixed-species feeding
flocks.

The greatest threat is introduced predators, and where there are predators, brown noddy often nest in
trees (Chardine and Morris 1996, Harrison et al. 1983). Predation by introduced mammals, such as
the Polynesian rat, has contributed to the extirpation of brown noddy from islands where they
formerly nested (e.g., Lehua) (VanderWerf et al. 2004). Disturbance of the colonies can lead to
increased predation by native predators: unprotected eggs are taken by atafa and shorebirds,
especially when adults are flushed from nests by human disturbance.

4.5.9 Manu Sina (Gygis alba) or White Tern

The manu sina is small and entirely white,
with a pantropical distribution (Niethammer
and Patrick 1998, Gochfeld and Burger 1996).
The manu sina has adapted well to human-
altered landscapes better than many other
seabirds. It is perhaps the most familiar bird in
Samoa (Craig 2002). There are four
subspecies; G. a. alba breed in the central and
western Pacific (Gochfeld and Burger 1996,
Clements 2000). Breeding adults remain close
frars 2.4 P to colonies, foraging primarily inshore in
}" B Ay S\ shoals and banks but sometimes in offshore
Nesting manu sina with egg on Tournefortia branch. waters (Niethammer and Patrick 1998).
USFWS. During nonbreeding periods they disperse
from breeding grounds to sea but their range
in unknown (Niethammer and Patrick 1998). Some adults are year-round residents on the colony
(Harrison 1990). Little is known of the movements of immature manu sina.

World population is unknown but probably exceeds 100,000 pairs (Gochfeld and Burger 1996). In
the USPI, there are about 17,000 pairs. Large colonies exist in American Samoa (3,900 pairs)
(Amerson et al. 1982). Rose Atoll supports at least 60 pairs. World and USPI population trends are
unknown.

Manu sina nest on volcanic pinnacles, cliffs, rocky slopes, in large bushes or trees, or on artificial
substrates (Niethammer and Patrick 1998, Rauzon and Kenyon 1984). They do not build nests but lay
a single egg on a suitable depression, sometimes precariously balancing on small tree branches.
Manu sina are monomorphic and monogamous, and partners remain together for several seasons,
often returning to the same nest site (Niethammer and Patrick 1998, Harrison 1990). Clutch size is
one egg and some breeding pairs may successfully raise two or even three broods within a nesting
season (Niethammer and Patrick 1998, VanderWerf 2003, Miles 1985).

Manu sina feed primarily by dipping- and surface-diving (Niethammer and Patrick 1998). They often
occur in mixed feeding flocks and usually in association with predatory fish (Niethammer and
Patrick 1998, Harrison 1990). Prey items include juvenile goatfish, flyingfish, squid, needlefishes,
halfbeaks, dolphinfishes, and blennies (Niethammer and Patrick 1998, Harrison et al. 1983).
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Although manu sina exhibit lower vulnerability to introduced predators than most seabirds because
of their ability to use inaccessible (e.g., trees and sheer cliffs) nesting sites, introduced predators such
as rats and cats have been the primary factor affecting populations (Niethammer and Patrick 1998).
Scale insects have been introduced to Kure, Rose, and Palmyra Atolls where they attack native
vegetation and reduce the number of nest sites in the native forest; the effects on manu sina nesting
populations are not known. Overfishing of large predatory fish stocks that drive prey to the surface
may reduce foraging opportunities for manu sina (Niethammer and Patrick 1998, Gochfeld and
Burger 1996).

4.5.10 Gogosina, Gogo Uli (Onychoprion fuscatus) or Sooty Tern

Sooty terns have a pantropical distribution (Gochfeld and Burger 1996, Clements 2000, Schreiber et
al. 2002). There are eight subspecies; O. f. oahuensis breed in the central and south Pacific (Gochfeld
and Burger 1996, Clements 2000). Breeding adults remain relatively close to colonies and forage up
to 311 miles from breeding islands (Flint 1991, Gould 1974). During nonbreeding periods, they are
highly pelagic and tend to avoid regions with cold-water upwelling (Gochfeld and Burger 1996,
Schreiber et al. 2002). Juveniles disperse widely after fledging and remain at sea, sometimes not
touching land for several years (Schreiber et al. 2002).

The world population is estimated to range from 60-80 million pairs with 18-23 million pairs
breeding each year (Schreiber et al. 2002). In the USPI, there are approximately 3.2 million pairs. A
large colony of more than 100,000 pairs breeds at Rose Atoll (Amerson et al. 1982, USFWS unpubl.
data). Sooty tern nest on oceanic islands and atolls in large dense colonies (Gochfeld and Burger
1996, Schreiber et al. 2002). A colony usually consists of several subcolonies and each subcolony
breeds very synchronously. Sooty tern nest on the ground in sandy substrate with sparse vegetation
(Schreiber et al. 2002). On Rose Island sooty terns also move into the forest and lay eggs in the open
understory there. Sexual maturity begins around age 4-10 years (Schreiber et al. 2002, Harrington
1974). The oldest-known bird was 32 years (Harrison 1990).

Sooty terns, the most pelagic of the tropical terns (King 1967), feed mainly by aerial-dipping,
contact-dipping, and aerial capture, although they will plunge-dive (Gochfeld and Burger 1996,
Schreiber et al. 2002). Sooty terns tend to feed in large flocks with other species in association with
predatory fishes, such as yellowfin and skipjack tunas (Schreiber et al. 2002, Harrison 1990, USFWS
1983). El-Nifio-Southern Oscillation conditions can cause breeding failure in the Pacific (Schreiber
and Schreiber 1989).

Native predators such as great frigatebirds and tuli take chicks and eggs (Schreiber et al. 2002,
Harrison 1990). Sooty terns are vulnerable to oil pollution from tankers and spills. Over-fishing of
tuna could potentially have an impact on the availability of prey (Schreiber et al. 2002).

4.5.11 Gogosina (Onychoprion lunatus) or Gray-backed Tern

Gray-backed terns are endemic to the tropical and subtropical Pacific but are most common in the
Central Pacific (Mostello et al. 2000, Harrison 1990). Breeding adults are mostly sedentary and
forage up to 230 miles from land (Harrison 1990, Dixon and Starrett 1952). During nonbreeding
periods, they are highly pelagic and occur far from breeding colonies, but their range is unknown
(Mostello et al. 2000). At sea, gray-backed terns are found in highly saline waters (Ainley and
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Boekelheide 1983). There are limited data on movements but juveniles travel great distances after
leaving the natal colony (Mostello et al. 2000).

The world population size is unknown but possibly on the order of 70,000 pairs (Mostello et al.
2000). Lack of adequate information on breeding phenology in many areas complicates estimates
(Mostello et al. 2000). In the USPI there are approximately 48,000 pairs and 30 pairs nesting on Sand
Island at Rose Atoll. The global population trend is difficult to assess, but probably has declined
since some colonies have been extirpated (Mostello et al. 2000). In the USPI, the population appears
stable or increasing, but historical declines occurred at remote Pacific islands due to introduced
predators. Trends in the USPI may be increasing with the removal of predators such as cats from
many islands such as Howland, Jarvis, and Wake Atoll (Rauzon et al. 2011).

Gray-backed terns breed on remote islands and atolls, on rocky ledges or sandy beaches often along
vegetated edges bordering open areas (Amerson 1971, Ely and Clapp 1973). Their nests are shallow
depressions in sand or gravel. Breeding occurs throughout the year (USFWS unpubl. data). The
clutch is one egg and chicks are semi-precocial when hatched (Mostello et al. 2000). Fledglings may
remain at the colony up to 6 weeks after first flight (Harrison 1990). The oldest known gray-backed
tern was 25 years (Mostello et al. 2000).

Gray-backed terns feed mainly by plunge-diving or contact/hover-dipping. They are described as an
inshore, offshore, or pelagic feeder due to the geographical and seasonal differences in foraging
habitat (Mostello et al. 2000). Gray-backed terns eat five-horned cowfish, juvenile flyingfish,
goatfish, herring, dolphinfish, squid, crustaceans, mollusks, and marine and terrestrial insects
(Harrison 1990). Gray-backed terns can be found foraging in mixed-species flocks, especially with
sooty terns and sometimes with wedge-tailed shearwaters (Gould 1971).

In the USPI, their gravest threat is predation by introduced mammals such as rats and cats (Harrison
1990, Woodward 1972, Harrison et al. 1983). They are sensitive to disturbance, leaving their eggs
when humans approach (Harrison 1990). Unattended eggs and chicks are vulnerable to predators
such as great frigatebirds and ruddy turnstones and curlews (Mostello et al. 2000). Gray-backed terns
tend to nest near the surf zone and nests are often lost to storm tides (Mostello et al. 2000, Harrison
1990).

4.5.12 Gogosina (Sterna sumatrana) or Black-naped Tern

The black-naped tern is a white small sized bird with
grayish-white back and wings and black beak and legs.
This species has only recently (2010) been observed at
Sand Island when a single adult individual was seen acting
as if it might have a nest territory. No egg or chick was
found. They breed on tropical and subtropical islands
throughout the Indian and western Pacific Oceans.
Breeding takes place on small offshore islands, reeds, sand
spits, and rocky cays (Bird Life International 2011).
Breeding season depends on locality (Bird Life
International 2011) but have been recorded at breeding
Gogosina (black-naped tern) in flight. stations throughout the year, suggesting mainly sedentary
Joshua Fisher, USFWS. habits (Harrison 1985). Colonies of 5-20 pairs are formed,
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but sometimes up to 200 pairs can be formed (Bird Life International 2011). Colonies tend to be
linear, or parallel to the water’s edge, (Hulsman and Smith 1988) in the sand or gravel pockets on
coral banks close to the high tide line and monospecific (del Hoyo et al. 1996). They are also known
to form colonies on ship wrecks (Hulsman and Smith 1988). One to two eggs, but occasionally three,
are laid in either a shallow scrape on open ground or no nest is made (Hulsman and Smith 1988).
Hulsman and Smith (1988) found that pebbles and small debris were thrown up toward the nest,
having the effect of building up the nest edge, during nesting relief ceremonies.

Black-naped terns hunt singly or in loose groups (Hulsman 1979) in atoll lagoons and nearshore, but
they occasionally join flocks of black noddies when predatory fish were active near the reef
(Hulsman and Smith 1988). Black-naped terns feed predominantly by plunging or air diving directly
onto prey (Hulsman and Smith 1988, Bird Life International 2011), but become only semi-
submerged (Harrison 1985).

Both parents feed their young and make frequent flights to hunting grounds and young. Hulsman
(1979) found anchovy to be a main food source for adults, but adults also consumed flying fish,
mullet, barracuda, trevally or jack, tuna, damselfish, sardines, dolphinfish, grubfish, goby, blennies,
and wrasse. Chicks were fed principally on the silver schooling fish belonging to the hardyheads and
sprats, anchovies, and garfish.

Black-naped terns are sensitive to human disturbance, either in terms of reduced breeding success or
colony desertion. Black-naped terns nest in the open, which exposes their eggs and young to the
weather. Adults must, therefore, shelter their eggs and chicks from the wide range of weather
conditions experienced in tropical and sub-tropical areas. On two islands in Australia, the major
causes of mortality of eggs and chicks were predation by gulls and flooding of nesting areas
(Hulsman and Smith 1988), indicating that any introduced predators or excessive human disturbance
would cause birds to flush, rendering chicks vulnerable to non-native predators as well as native
birds like tuli or atafa.

4.6 Shorebirds and Wading Birds

The Pacific Island Region functions as an essential migratory habitat for maintaining global
shorebird populations. Rose Atoll is an important wintering ground for shorebirds in the Pacific.
Seven species have been recorded at Rose Atoll. The most common migratory shorebirds are the
Pacific golden plover, ruddy turnstone, and wandering tattler. Some shorebirds primarily use the
beach strand habitat; however, the littoral forest also serves as important habitat. The Pacific golden
plover is the most abundant of the shorebird species in American Samoa (Engilis and Naughton
2004) and also the species that has been seen in largest numbers at Rose Atoll.

Information on the status, trends, and ecology of shorebirds in the Pacific and their use of Rose Atoll
is lacking in published literature (Engilis and Naughton 2004). Information needs include assessment
of population sizes and trends; assessment of the timing and abundance of birds at key wintering and
migration stopover sites; assessment of habitat use and requirements at wintering and migration
areas; exploration of the geographic linkages between wintering, stopover and breeding areas; and
evaluation of habitat restoration and management techniques to meet the needs of resident and
migratory species (Engilis and Naughton 2004).
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Many shorebirds wintering in the Pacific migrate over 2,486-7,458 miles of open ocean. Based on
banding recoveries, patterns of distribution, and species assemblages, the following three flyways
have been proposed: Asiatic — Palauan Flyway (birds move from Asia to Western Pacific and
Philippine Sea Islands), Japanese — Mariana Flyway (mostly Asian birds move through Japan into the
Mariana Islands and Caroline Islands), Nearctic — Hawaiian Flyway (birds breeding in Alaska and
Eastern Siberia [Beringia] move through Hawai‘i to Marshalls and Polynesia) (Baker 1953).

The Service developed the USPI Regional Shorebird Conservation Plan (Engilis and Naughton 2004)
over concerns of declining shorebird populations and loss of habitat. Threats to shorebirds in the
Pacific region include loss of habitat, non-native plants, non-native animals (predation, disease, and
competition), human disturbance, and environmental contaminants.

Conservation and restoration of shorebird habitats in the USPI is a growing effort and essential for
the protection of endangered and declining shorebird populations. Wetlands, beach strand, coastal
forests, and mangrove habitats are particularly vulnerable on Pacific islands due to increasing
development pressures and limited acreage.

Table 4-3. Shorebirds and Wading Birds of Primary Conservation Importance in the U.S.
Pacific Region

Species Regional Trend Conservation category
Pacific golden plover Unknown High concern
Bristle-thighed curlew Unknown High concern
Sanderling Unknown High concern (?)
Wandering tattler Unknown Moderate concern
Ruddy turnstone Unknown Low concern

Pacific reef heron Unknown IUCN Least Concern

Source: Engilis and Naughton 2004; USFWS 2008.

4.6.1 Tuli (Arenaria interpres) or Ruddy Turnstone

The ruddy turnstone is a common shorebird throughout the Pacific Islands; however, it is recognized
as a species of Low Concern (Engilis and Naughton 2004) because the vast majority of its world
population uses other areas for wintering grounds. Remote sandy islands appear to support the largest
numbers of turnstones in the USPI, but there are no available survey estimates for the wintering
population at American Samoa (Engilis and Naughton 2004). The largest group ever recorded at
Rose Atoll was 45 in 1982. Ruddy turnstones use sandy and rocky beaches, reefs, and mudflats.

4.6.2 Tuli (Calidris alba) or Sanderling

The sanderling is widespread and locally common throughout the Pacific Islands. In the USPI, the
sanderling is less often seen than wandering tattlers and bristle-thighed curlews. The USPI Regional
Shorebird Conservation Plan (Engilis and Naughton 2004) designated this shorebird as a species of
limited importance in the Pacific Islands since the vast majority of sanderlings overwinter in other
regions of the world. They are usually found on the water’s edge in small groups where they run back
and forth from the waves to feed on the small invertebrates exposed by the retreating waves.
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4.6.3 Tuli (Tringa incana) or Wandering Tattler

The wandering tattler is nowhere common but is ubiquitous throughout the Pacific region.
Predominantly nearctic breeders, wandering tattlers migrate from their breeding grounds in Alaska
and northwest Canada (Gill et al. 2002) to islands throughout the Pacific. During winter, they are
solitary or occur in small groups of two to three birds throughout the Pacific Basin (Gill et al. 2002).
They are most common on rocky beaches but they also use a wide range of habitats including
exposed reefs, sandy beaches, and mudflats (Engilis and Naughton 2004, Gill et al. 2002). The USPI
Regional Shorebird Conservation Plan (Engilis and Naughton 2004) estimated the total population of
wandering tattlers between 10,000- 25,000 individuals. There are an estimated 900 wandering tattlers
wintering in American Samoa (Amerson et al. 1982).

4.6.4 Matu’u (Egretta sacra) or Pacific Reef Heron

The matu’u is a common bird in Samoa, with long legs and a long neck that is often curved in an S-
shape. There are three color morphs: dark gray, pure white, or a combination of both colors in
patches, and all have been observed at Rose Atoll. The herons forage across the reef crest for a wide
variety of reef fish, crabs, and snails, as well as freshwater streams for food. Matu’u construct their
large nests in trees that are safe from predators. At Rose Island nests have been found in coconut
palms and Cordia surrounded by thick ferns (Nephrolepis hirsutula). In the 2010 field visit to Rose
Atoll, there were two nests, one with two chicks and one with one chick. The white and dark color
morphs were both seen on this visit. Population numbers in American Samoa are not known.

4.7 Land Birds

Rose serves as nonbreeding habitat for one austral migrant, the long-tailed cuckoo or aleva
(Eudynamis taitensis). Vagrant birds are those that occasionally are blown off course by storms or by
faulty directional decision during migration. Three vagrant species have been sighted at Rose Atoll
cattle egret (Bubulcus ibis), snowy egret (Egretta thula), and the wattled honeyeater (Foulehaio
carunculata).

4.7.1 Aleva (Eudynamis taitensis) or Long-tailed Cuckoo

The aleva migrates from New Zealand in the winter and forages toward the southwest Pacific. The
center of its winter range lies in central Polynesia (Kepler et al. 1994). On Rose Island, its habitat is
in dense and thick cover of the littoral forest. Single birds have been sighted 1976, 1980, 1990, and
1992. Two were observed in 1984. The very cryptic and stealthy behavior of this species makes it
likely that it is more common than field observations would indicate and on some visits the bird is
heard but not seen as in 2010.

4.8 Invertebrates

4.8.1 Tuitui (Sea Urchin)

Tuitui are marine animals that belong to the phylum Echinodermata (meaning “spiny skin™), a group
that includes sea stars (also called starfish), sea cucumbers, sand dollars, brittle stars, and sea
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feathers. All tuitui are in the Class Echinoidea. Sea urchins are important herbivores in reef and other
marine habitats, grazing on a variety of benthic algae. An urchin’s mouth lies on the undersurface of
its hard shell; the jaws of the mouth are made from five teeth held in a muscular sling. Together these
teeth form a 5-pointed beak that is very effective at scraping algae from rocks and other hard
surfaces. The scraping jaws of rock-boring urchins are also used to enlarge natural cavities or holes
in the hard substrate, providing the animal with shelter from the full force of waves on exposed reef
flats and the wave-swept surge zone.

Tuitui feeding has two important consequences. First,
their grazing reduces the total amount of fleshy algae
on a reef, which enables corals and CCA (which
compete with algae and cyanobacteria for space and
sunlight) to grow better. Second, when they scrape
algae from the substrate, they create vacant spaces
that can then be colonized by the larvae of other
bottom-dwelling marine animals. This helps to keep
the diversity of marine animals high. In the absence
of such grazing, reefs may become overgrown with
algae, and the diversity of reef animals may be
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! F. WA i reduced. The important ecological role of tuitui
Tuitui. Jean Kenyon, USFWS. became apparent on Caribbean reefs after a disease

outbreak in 1983-84 killed more than 93 percent of
the long-spined urchins (Diadema antillarum). During the following years, coral abundance
decreased and reefs were covered with unprecedented levels of algal growth.

Tuitui in the genera Heterocentrotus, Diadema, Echinometra, Echinothrix, and Echinostrephus have
been recorded from Rose Atoll (Swerdloff and Needham 1970, Green et al. 1997, NMFS PIFSC
2008). Following the longliner grounding in 1993, biologists documented an extensive area where oil
caused high mortality to tuitui as well as CCA, marine snails, and faisua. Surveys in 1993 revealed
that boring tuitui were extirpated from a zone 295 feet north and 197 feet south of the spill site
(Molina 1994, Green et al. 1997). Surveys conducted in 1995 and 1996 revealed that tuitui densities
had declined along the atoll’s entire southwest arm (Green et al. 1997). As of 1997, the tuitui
population continued to be reduced within 3,279 feet of the grounding site, and remained depressed
as of 2001 (USFWS and DMWR 2001).

4.8.2 Terrestrial Invertebrates

With the exception of scale insect documentation in reports from 2002-2005, few observations of
terrestrial invertebrates were reported by visitors to Rose Atoll. In his 1980 trip report, Shallenberger
notes that Darrell Herbst collected “various insects” while on Rose and Sand Islands. Shallenberger
also states that the strawberry hermit crab (Coenobita perlatus) gather under the 7. argentea during
the day, and forage across the island at night. Strawberry hermit crabs were observed foraging on
dead birds, fish, coconut meat, and bird eggs (Shallenberger 1980). Though found in smaller
numbers than the strawberry hermit, purple hermits (Coenobita brevimanus) were also extremely
common until the mid- nineties when densities of both hermit species appeared to decline. With the
coincident decline in overall numbers came a change in the quality of the gastropod shells these crabs
were using. It became more common to see highly worn shells and a lower proportion of the favored
Turbo shells in the population. The largest terrestrial arthropod on earth, the coconut crab (Birgus
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latro), ranges throughout the tropical Indo-Pacific.
Due to its popularity as a food source, coconut crabs
are rare or absent on most inhabited islands (Kepler
and Kepler 1994). A single small coconut crab was
captured in a live trap set for rats in 1991. Possibly
related to the elimination of rats and the subsequent
increase in coconut palms two dens and a large adult
Birgus was observed on Rose Island during the 2010
Refuge visit.

Terrestrial invertebrates also observed on a Service
trip to Rose Atoll led by Flint (Flint 1990)
documented fruit flies, crickets, scales, wasps,
houseflies, ants, earwigs, beetles, moths,
cockroaches, orb-weaving spiders, wolf spiders, jumping spiders, and red spider mites. However,
they were not collected or identified to species.

Coouf rab. SF WS.

In April 2012 a team of five entomologists from the USGS, American Samoa Community College
(ASCC), DMWR, and the Service spent five days surveying invertebrates on Rose Island. They set
out a variety of traps in about 100-foot grids covering the island. At the time of this draft the report of
their findings was not yet available.

4.9 Reef Building Species

Coral reefs can be considered geologic structures built by countless generations of corals, coralline
algae, and other calcifying marine organisms. While coral reefs are the world’s largest structures
made by living organisms, an individual coral polyp is a tiny animal. What many people think of as a
single coral is actually a colony of hundreds to thousands of tiny coral animals living side by side on
a colonial skeleton they have excreted. Since many of these organisms are attached to the substrate
their skeletons remain in that position after they die. Loose pieces of coral, shells, and other hard
building blocks can be cemented together by coralline algae to build the reef. New reef organisms
settle on or grow over the remains of the previous generation and deposit their skeletal material over
the older surface. By this process a wave-resistant reef builds upward and outward.

Due to the critical symbiosis between stony corals and their photosynthetic zooxanthellae, reef
construction requires warm, clear, well-lighted marine waters. Coral reefs are mostly found between
30°N and 25°S latitude where the surface water temperature ranges between 77°F and 86°F
throughout the year. In deep water (164-328 feet), where much of the sunlight is filtered out, the
number of reef-building species of corals is greatly reduced, and at deeper depths (greater than 328
feet) most reef builders disappear altogether.

Darwin’s idea that atolls were perched atop sinking volcanoes was verified when scientists drilled
through more than 4,000 feet of calcium carbonate reef to hit basalt from an creation of ancient
volcano. However, today we know that the creation of atolls is a more complex process, which has
happened over the last several thousands of years, not over the millions of years that it takes a
volcano to sink. The creation of atolls as we know them today, a ringed-reef surrounding a lagoon
often with sand islets, is the result of changes in sea levels that have occurred during glacial and

Chapter 4. Biological Environment 4-37




Rose Atoll National Wildlife Refuge
Draft Comprehensive Conservation Plan and Environmental Assessment

interglacial times. During the last glacial period about 20,000 years ago, sea level was over 328 feet
lower than it is today. Reefs that had grown during times of higher sea level protruded out of the sea
and were subject to thousands of years of erosion and subsidence. As the sea rose again these eroded
reefs began to grow again, but now their centers had been eroded. Five thousand years ago, sea levels
were about 7 feet higher than today, so these reefs grew higher than present day sea level. As sea
levels have gone down, several feet of reef have been exposed, and islands have formed on some of
these newly exposed reefs (Dickinson 2009, Woodroffe 2007).

Figure 4-2. Atoll formation.
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Atolls vary in the degree to which their annular reef encloses the central lagoon and are sometimes
further described on a gradient of “open” to “classical” as the perimeter reef becomes more fully
enclosing. An operational definition of a classical atoll, therefore, is a reef formation atop a subsiding
extinct volcano that includes a lagoon surrounded by a shallow perimeter reef, at least one emergent
island, and regular surface water exchange between the lagoon and the open ocean (Woodroffe and
Biribo 2011, Maragos and Williams 2011). In this regard, Rose Atoll, despite its small size, meets
this definition of a classical atoll and also has all the major habitats and associated biological groups
found on Pacific atolls:

Perimeter (annular) reef enclosing the lagoon;
Reef crest (reef flat),

Back reef (slopes facing the lagoon);

Lagoon;

Lagoon reefs;

Islands;

Natural channel (ava); and

Fore reef (slopes facing the ocean).
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4.9.1 Coral

Corals and reefs in many regions of the world are reported to be in a state of decline due to numerous
local and global anthropogenic stressors including coastal point source pollution, agricultural and
land use practices, overuse for commercial or recreational purposes, disease and predation, and
impacts of climate change including increased sea surface temperature and ocean acidification
(Wilkinson 2004). While the reefs of Rose Atoll have been spared many of the anthropogenic threats
and impacts that afflict reefs located closer to human population centers, some threats such as climate
change are very widespread and challenge the ability of protected areas to limit their effects. Veron et
al. (2009) state that “reefs are likely to be the first major planetary-scale ecosystem to collapse in the
face of climate changes now in progress”.

4.9.1.1 Taxonomy

Stony corals are marine invertebrates in the
phylum Cnidaria that secrete a calcium carbonate
exoskeleton. The basic soft body form of a coral is
called a polyp, consisting of a sac-like cavity with
only one opening that serves as both mouth and
anus. This opening is surrounded by tentacles that
have stinging cells called nematocysts. The
skeleton secreted by an individual polyp is called a
corallite. Some corals are solitary, consisting of a
single polyp and its corallite, but most are
colonial, consisting of multiple interconnected
polyps that developed by a process of budding
from an original parent polyp.

’ A I‘a'. g Pl L - R
Each small bump on the branches of this coral
colony (Acropora humilis) is a corallite that protects

a soft-bodied polyp inside. Jean Kenyon, USFWS. . .
From a taxonomic perspective, stony corals

include members of both the Class Hydrozoa (fire corals) and the Class Anthozoa, Order Scleractinia
(true stony corals). From a functional perspective, corals that contain single-celled, endosymbiotic,
photosynthetic algae known as zooxanthellae in their gastrodermal tissues are called hermatypic or
reef-building corals. The rapid calcification rates of these corals have been linked to their mutualistic
association with the zooxanthellae.

One hundred forty-five stony corals (143 scleractinian and 2 hydrozoan) (Appendix A) have been
reported from the Refuge and the adjoining fore-reef slopes (Kenyon et al. 2010, and further
unpublished updates by Maragos). Higher coral diversity than expected at Rose Atoll may result
from its proximity to the high islands in American Samoa where 326 scleractinian species have been
recorded (Birkeland et al. 2008) and from its additional lagoon habitats compared to those islands.

4.9.1.2 Conservation

Of these 145 stony coral species at Rose Atoll, 21 are listed as Vulnerable according to the [IUCN
Red List Categories and Criteria. These criteria have been widely used to classify, in an objective
framework, the extinction risk of a broad range of species and rely primarily on population size
reduction and geographic range information. Categories used to classify species for which adequate
data exist range from “Least Concern” (with very little probability of extinction) to high risk
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“Critically Endangered.” The categories collectively considered as “threatened” (Vulnerable,
Endangered, Critically Endangered) are intended to serve as one means of setting priority measures
for biodiversity conservation (Carpenter et al.
2008). Of these 21 species at Rose Atoll listed
as Vulnerable, 19 are being evaluated by
NOAA NMFS for possible listing in
accordance with the ESA, in response to a
petition in 2009 from the non-governmental
organization (NGO) Center for Biological
Diversity (Kenyon et al. 2011). Of the
remaining 124 stony coral species at Rose
Atoll, 36 are listed by the [IUCN as “Near
Threatened,” 78 as “Least Concern,” 2 as
“Data Deficient,” and 8 are not found in the 21 ~
Red List. : i

The fore reef slope supports a dtverse assemblage of

corals, other invertebrates, and coralline algae. Jean
4.9.1.3 Zooxanthellae Kenyon, USFWS.

In addition to enhancing calcification, zooxanthellae provide a substantial phototrophic contribution
to the coral’s energy budget and give the coral most of its color. Those corals that lack zooxanthellae
deposit mineralized skeletal materials at a lower rate and are called ahermatypic or nonreef-building
corals. The largest colonial members of the Scleractinia help produce the carbonate structures known
as coral reefs in shallow tropical and subtropical seas around the world. Stony corals with massive
and branching growth forms are the major framework builders and a source of carbonate sediment on
the reef. Corals provide substrate for colonization by other benthic organisms, construct complex
protective habitats for a myriad of other species including commercially important invertebrates and
fishes, and serve as food resources for a variety of animals.

4.9.1.4 Rose Atoll Coral Distribution

Coral cover and composition naturally vary among atoll habitats because species show differential
growth and survivorship responses to different environmental circumstances including wave energy,
depth and turbidity (light penetration), and temperature range tolerance. In 2002, average coral cover
derived from quantitative analysis of imagery recorded during towed-diver surveys that
circumnavigated the Rose Atoll fore reef in 3 depth strata was 23 percent (Kenyon et al. 2010);
average coral cover was highest (38 percent) on the deep (greater than 59 feet) southeast fore-reef
slope but lowest (13 percent) on the same slope at moderate depths (30-59 feet). Site-specific transect
and photoquadrat surveys show that Pocillopora, Montipora, and Montastrea are the most abundant
genera on the fore reef. Along the soft, unconsolidated floor of the lagoon, coral is found only on
isolated patches of firm substrate, averaging only 0.9 percent cover. Average coral cover on the
sloping rubble back reef inside the lagoon is also low (0.1 percent). Coral cover is higher on the
limestone pinnacles scattered within the lagoon, averaging 10 percent, with the genera Favia,
Montipora, Porites, and Astreopora as the primary components.

4.9.1.5 Reproduction

Corals reproduce both sexually and asexually. Sexual reproduction involves the process of
gametogenesis (generation of gametes), which may require from a few weeks for sperm to more than
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10 months for eggs. The dominant reproductive mode of scleractinian (true stony) corals in the
Pacific Ocean is broadcast spawning of gametes followed by external fertilization. Subsequent cell
divisions of the fertilized eggs result in small, dispersive propagules (planula larvae) which may
settle, metamorphose, and develop into primary polyps. The phenology of spawning and degree of
synchrony within and between species can vary widely among locations and along latitudinal
gradients, ranging from annual multi-species mass spawning events on the Great Barrier Reef in late
austral spring to little apparent synchrony among species in Hawai‘i or the Red Sea.

Relatively little is known of the phenology of coral spawning in American Samoa. Seven species
have been observed spawning off Tutuila in the week following the October or November full moon
(Itano and Buckley 1988, Mundy and Green 1999), and measurements of the sizes of developing
eggs from two additional species off Tutuila also suggest spawning occurs after the October or
November full moon (Kenyon n.d.). However, egg size data from several other species sampled off
Tutuila suggest spawning is more spread out through the year and that some species may have at
least two spawning periods in different seasons.

Limited sampling of four Acropora species on the back reef and fore reef at Rose Atoll in late
February revealed that colonies of one species would spawn within the following month, two other
species were nearing maturity, and one species had no gravid polyps (Kenyon n.d.). Clearly, much
remains to be determined concerning coral spawning cycles at Rose Atoll and within the larger
region of American Samoa.

The gametes and developing embryos of most broadcast-spawning corals are positively buoyant and
therefore vulnerable to natural and anthropogenic disturbances that can substantially impact
successful reproduction, including lowered salinity, extremes of temperature or irradiance, turbidity,
eutrophication, and pollution. The capacity to maintain or renew genetically diverse coral
populations through sexual reproduction is a key attribute of reef resilience; consequently, reef
managers’ understanding of regeneration and recovery processes is informed by knowledge of the
timing of coral sexual reproduction.

Asexual reproduction from coral fragments is a common process of colony replication. Asexual
reproductive results in a new coral colony that is genetically identical to the parent colony (a clone).
Colonies started from fragments have the advantages of large initial size and locally adapted
genotypes. The ability of some species of ' B -5 .

Acropora to survive fragmentation and rapidly fill
space has led to an interest in using these species
for programs of reef restoration.

4.9.1.6 Threats to Corals at Rose Atoll

The grounding of a large steel-hulled Taiwanese
long-line fishing vessel in October 1993 resulted
in a fuel and ammonia spill and break-up of the
ship into thousands of pieces during the following
years. The cumulative impacts included massive
kills of corals and coralline algae from the spills

Cyanobacteria stimulated by the 1993 shzwreck

d sub . . £ b ia th continue to overgrow the substrate. Jean Kenyon,
and subsequent invasion ot cyanobacteria that USEWS.

were increasingly stimulated by the corrosion and
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release of dissolved iron from the metallic components of the wreckage. The invasive cyanobacteria
also displaced other indigenous marine species over a broader area including reef areas beyond the
spill and grounding zone. Collectively the ship grounding and its breakup fueled the demise of many
species in the affected habitats concentrated along the southwest perimeter reef and adjacent lagoon
where the ship struck the reef.

Rose Atoll before the grounding (left) and Rose Atoll after the grounding (1994). Note the discoloration
(circled in yellow) where the cyanobacteria impacted the CCA. USFWS.

From 1999-2007, seven visits to the Refuge by Samoan salvagers, supported by NWR funds and the
Oil Spill Liability Trust Fund Act managed by the USCG, succeeded in removing more than 99
percent of the ship debris. Monitoring efforts since 1999, coinciding with debris cleanup efforts as
well as cooperative surveys conducted with NMFS PIFSC, have revealed slow but persistent
recovery of corals, coralline algae, and echinoderms that normally dominate the affected reef crests,
shallow fore reefs, back reefs, and lagoon reefs near the grounding site (Green et al. 1997, Maragos
1994, Schroeder et al. 2008, Kenyon et al. 2010).

Maragos (1994) noted widespread bleaching of numerous species of scleractinian corals in several
environments at Rose Atoll in March 1994 to depths of 66 feet. Concurrent widespread bleaching at
Tutuila suggested the bleaching was a regional phenomenon related to increases in surface water
temperatures associated with ENSO rather than the result of local perturbations caused by the
October 1993 ship grounding and chemical spill. Nonetheless, bleaching was most pronounced along
the southwest fore reef, and its severity increased slightly when moving towards the wreckage, a sign
that stress to corals from the shipwreck may have contributed to the severity of the bleaching event.

Though quantitative observations of the severity and geographical extent of bleaching at Rose Atoll
could not be made during the 1994 event, qualitative snorkeling observations revealed that most of
the outside perimeter of the atoll reef was consistently bleached to depths of 66 feet (Maragos 1994).
Although the extent of subsequent mortality is unknown due to a hiatus in scientific surveys between
1994-1999, quantitative observations from NMFS PIFSC monitoring surveys in 2002 and 2004
indicate coral populations in the early stages of recovery from both the 1993 ship grounding and
1994 bleaching event (Kenyon et al. 2010). Although the bleaching event did not result in chronic
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damage to the reefs at Rose Atoll, some reef communities shifted to other species from what was
observed in 1994.

The size and depth of the ava connecting the lagoon to the ocean is very important to maintaining the
coral and other communities of Rose Atoll. Any modification to the ava would change the water flow
regime and could exacerbate the effects of climatic warming and lead to permanent losses of corals
during future bleaching events, especially within the lagoon where ambient temperatures are
naturally slightly higher than deeper waters on the ocean side of the atoll (NMFS PIFSC 2008). This
type of occurrence has already been documented at Palmyra Atoll (Williams et al. 2010). There were
no bleaching events reported at Rose between 1995 and 2011.

Pacificwide, there is growing concern pertaining to the threat of increased prevalence, geographic
distribution, and host range of coral diseases. Disease is defined as any impairment that interferes
with or modifies the performance of normal physiological functions, including responses to
environmental factors, toxicants, and climate; infectious agents; inherent or congenital defects; or a
combination of these factors (Wobeser 2006). Quantitative coral disease assessments conducted by
NMFS PIFSC at 40 different U.S. Pacific coral islands, banks, and atolls between 2006-2007
revealed Pacific-wide mean disease prevalence (proportion of colonies affected) was low (regional
means less than 5 percent), but site-specific hotspots occurred at Rose Atoll (11.7 percent) and four
other islands/atolls (Vargas-Angel and Wheeler 2008). In addition to minor bleaching, white
syndrome, pigmentation responses, and other lesions were documented, with algal/cyanophyte
infestions accounting for greater than 75 percent of all disease cases, most notably abundant in the
vicinity of the 1993 shipwreck site.

4.9.2 Coralline Algae

Crustose coralline algae are an important component of reef systems, and the reefs at Rose Atoll are
dominated by CCA. Together with hard corals, CCA represent a major source of reef limestone. The
CCA cement and consolidate carbonate material, thus contributing to the growth and persistence of
tropical reef structures. The capacity of coral communities on fore reefs to recover from disturbances
is probably partially a result of the ability of CCA to
bind loose rubble into a stable substratum (Birkeland et
al. 2008). Settlement and metamorphosis of many key
benthic reef elements, including scleractinian corals
and octocorals, are induced by external biochemical
cues associated with live CCA (Heyward and Negri
1999, Harrington et al. 2004). In addition, CCA are
important sources of primary production. Water
temperature and motion, light availability,
sedimentation, and predation represent major

" _ influential factors determining patterns of CCA
SRR Lo AR distribution, abundance, and zonation on tropical reef

A diver conducts a quantitative survey of ecosystems (Littler and Doty1975, Fabricius and
corals and CCA along a transect line. Jean De’ath 2001)

Kenyon, USFWS.

Although the critical importance of CCA to the formation and ecology of tropical reefs is well
documented, many aspects of the biology, ecology, and taxonomy of this flora are still poorly
understood (Chisholm 2003). The CCA only live in marine waters, and they are hard because of
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calcareous deposits contained within the cell walls. They are typically pink or some other shade of
red. Coralline algae are in the order Corallinales, in the red algal division Rhodophyta. Coralline
algae have typically been divided into two groups based on their morphological form, though this
division does not constitute a taxonomic grouping: the geniculate (articulated or connected by a
flexible joint) corallines and the nongeniculate (nonarticulated) corallines. Geniculate corallines (e.g.,
Jania sp.) are branching, tree-like plants that are attached to the substratum by calcified, root-like
holdfasts. The plants are made flexible by having noncalcified sections (genicula) separating longer
calcified sections (intergenicula). Nongeniculate corallines range from a few micrometers to several-
centimeter-thick crusts; there are more than 1,600 described species of nongeniculate coralline algae.
Those with a growth habit that closely adheres the thallus to the substrate are commonly called CCA
(Porolithon sp., Hydrolithon sp., Lithothamnion sp.).

Mayor (1924) noted that the exceptionally well-developed shallow calcareous algal ridge at Rose
Atoll had the densest growth of calcareous algae he had encountered anywhere, and suggested it
could be called a “Lithothamnion-atoll rather than a coral atoll”. Observations following the 1993
longliner grounding indicated that the reef flat coralline algal community was severely affected and
significantly altered by the petroleum released during the grounding. A massive die-off of CCA,
extending approximately 3,279 feet along the reef flat and reef margin, occurred on the southwest
arm of the atoll where the vessel grounded (Maragos 1994). The large-scale die-off of the CCA was
accompanied by a bloom of invasive cyanobacteria that were previously uncommon on the atoll.
Within a year, the cyanobacteria had spread across the atoll’s entire southwest arm and had begun to
invade adjacent areas of the lagoon as well as portions of the northwest arm (Green et al. 1997).
Quantitative surveys of CCA and cyanobacteria cover using transects along the seaward, mid reef,
and lagoon edge of the southwest arm of the reef flat were conducted in 1995, 1996, 1998, and 2002.
In contrast to other arms of the atoll, which are pink in color due to the dominance of CCA, in 1995,
2 years after the spill, the southwest arm had very low abundance (less than 20 percent cover) of this
key algal group. On the outer (seaward) reef edge CCA was absent except at the northern end of the
arm. In 1996, 1998, and 2002 CCA abundance had steadily increased on the outer edge, except near
the wreck site; an area of low CCA cover (approximately 10 percent) had persisted near the wreck
even following debris removal efforts. On the inner (lagoon) edge of the reef flat, cover of CCA was
highly variable in the survey years and in 2002 had dropped to low levels (less than 30 percent),
especially at the southern end of the southwest arm (Burgett 2003). Removal of remaining visible
metallic debris from the grounding was completed in 2007, and the last transect surveys to monitor
whether a more natural algal community is developing on this arm of the reef flat were done in 2010.

Although the fore-reef slopes are not included within the Refuge boundaries, its biological
communities serve as sources of colonizing propagules to those protected within the Refuge. In 2002,
average CCA cover derived from quantitative analysis of imagery recorded during towed-diver
surveys that circumnavigated the Rose Atoll fore reef in 3 depth strata was 48 percent (Kenyon et al.
2010), more than twice the average cover provided by corals (23 percent). Mean CCA cover was
highest (65 percent) on the shallow (less than 30 feet) southwest fore-reef slope and lowest (27
percent) on the deep (greater than 59 feet) northeast fore reef. On all 4 fore-reef exposures (northeast,
southeast, southwest, northwest), mean CCA cover decreases as depth increases from shallow to
moderate (30-59 feet) to deep depth strata (Kenyon et al. 2010).
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The distinctive crustose coralline algal reef crest, with Rose Island in the background (left photo). Close up of
CCA (right photo). Jean Kenyon, USFWS.

Although there is growing consensus pertaining to the increased threat of disease to corals, little is
known about coralline algal disease distribution, abundance, and the potential implications to
declining CCA flora. Quantitative coral disease assessments conducted by NMFS PIFSC at 42
different U.S. Pacific coral islands, banks, and atolls between 2006-2008 revealed the highest
average CCA percent cover occurred at Rose Atoll (Vargas-Angel 2010). In 2006, of the
islands/atolls in American Samoa, Rose Atoll had the lowest ratio of the number of cases of CCA
disease relative to percent cover (0.1), but in 2008 this ratio had significantly increased to 0.8. While
this U.S. Pacific-wide study could not make clear large-scale patterns linking CCA disease
occurrence with natural reef physiographic or geomorphological features (e.g., carbonate vs. volcanic
islands; windward vs. leeward wave exposures), the author noted that at Rose Atoll and a few other
locations, leeward and protected habitats exhibited 60 percent more CCA disease cases when
compared to exposed windward sites.

4.10 Fish

The number of reef fish species at Rose Atoll is
estimated to be 272, based upon surveys
conducted from 1981-2004 (Wegmann and
Holzwarth 2006) (Appendix A). While this is a
subset of the 991 reef fish species listed for all of
American Samoa and Samoa in Wass (1984), the
proportion found at Rose is substantial given that
the atoll has less than 1 percent of the total reef
habitat in the archipelago.

Reef fish living amongst or in close proximity to
tropical reefs have evolved many specializations
P Al o K il adapted to survival on the reef. Their range of
Herbivorous fishes (here, a school of surgeonfishes) feeding strategies includes herbivores that graze
are abundant where cyanobacteria and turf algae have o opipic algae, corallivores that feed on coral

liferated long-t to shi k . .
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variety of animal prey, and specialized carnivores with more focused animal prey preferences such as
zooplankton.

Reef fish surveys at Rose Atoll have documented an assortment of reef fish families and genera
similar to other central Pacific shallow reefs (Green 1996, Whaylen 2005, NMFS PIFSC 2008).
Damselfishes, surgeonfishes, wrasses, and parrotfishes were the most common families of small (less
than 8 inches total length [TL]) to medium (8-20 inches TL) reef fish encountered. Snappers
(Lutjanidae), groupers (Serranidae), and jacks (Carangidae) were the most common large (greater
than 20 inches TL) reef fishes observed at Rose Atoll. Sharks (Carcharhinidae) were present but
uncommon, mainly seen in shallow water on the

fore reef just below the surf.

Reef fish surveys conducted by NMFS PIFSC
using standardized methods showed that mean
fish biomass per reef area at Rose Atoll is higher
than at Tutuila but significantly lower than at
other Pacific Remote Island refuges distant from
human population (Howland, Baker, and Jarvis
Islands, Johnston, Palmyra, and Wake Atolls,
Kingman Reef) (Williams et al. 2011). At Rose
Atoll, fish biomass appears to be highest inside
the lagoon and on the southwest fore reef
compared to other areas of the atoll (NMFS ; 5
PIFSC 2008). Small to medium-sized fish were Divers from NMFS PIFSC conduct surveys for reef-
very abundant aroun(.i S?Veral of the larger associated fish along transect lines. Jean Kenyon,
pinnacle patch reefs inside the lagoon, where USEFWS.

parrotfish, snapper, emperor, goatfish, and jacks

were common. Herbivores (surgeonfish, parrotfish, and angelfish) were abundant on the southwest
fore reef, with significantly greater numbers and biomass at the site of the 1993 longliner grounding
than at neighboring sites (Schroeder et al. 2008). This greater abundance of herbivores at the impact
site was associated with significantly greater substrate cover of turf algae and cyanobacteria. The
highest densities of large fish (greater than 20 inches TL), such as jacks and barracuda, were
recorded just outside the ava along the northwest fore reef. This may be a preferred site for feeding
on prey or plankton flowing out of the lagoon or may be a preferred site for spawning activity
(NMFS PIFSC 2008).

)

Of concern is the recent disappearance of two species that were once present at Rose Atoll: the Maori
wrasse, Cheilinus undulatus and the bumphead parrotfish, Bolbometapon muricatum. Both of these
species have been depleted by fishing throughout their Pacific range. The NOAA NMEFS is
evaluating the status of the bumphead parrotfish for possible listing as endangered or threatened in
accordance with the ESA.

The peppered moray (Gymnothorax pictus) is commonly found in shallow water up on the reef flat at
Rose where it feeds on crustaceans and fish (Lieske and Myers 1994). Its size, (up to 4.5 feet long),
its abundance at Rose, and habit of coming out of the water in pursuit of prey makes it a good
candidate for long-term monitoring. It is distributed throughout the Indo-Pacific and Eastern Pacific:
East Africa to the Galapagos, Cocos, and Clipperton islands, north to the Hawaiian and Ryukyu
islands, south to Australia and the Kermadec Islands (Chen et al. 1994).
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Sharks are a group of fishes characterized by a cartilaginous skeleton and 5-7 gill slits on the sides of
the head. There are more than 440 species of sharks belonging to 8 taxonomic orders. The three
species of shark that have been recorded at
Rose Atoll NWR (gray reef shark, blacktip
reef shark, and whitetip reef shark;
Carcharhinus amblyrhychos, Carcharhinus
melanopterus, and Triaenodon obesus,
respectively) belong to the order
Carcharhiniformes, family Carcharhinidae,
commonly known as requiem sharks. They
are distinguished by an elongated snout, a
nictitating membrane that protects the eyes

sl =7 ‘;-_;..s == during an attack, and viviparity (live birth).
Blacktip reef shark in Rose Atoll lagoon. Kelsie Ernsberger These three species are the most common
USFWS. sharks inhabiting Indo-Pacific reefs.

The gray reef shark, which is found as far east as Easter Island and as far west as South Africa, is
most often seen in shallow water near the drop-offs of coral reefs, and less commonly within lagoons
or open ocean. They are agile predators that feed primarily on bony fishes and cephalopods (e.g.,
octopi, squid). Despite their moderate size, their aggressive demeanor enables them to dominate
many other shark species on the reef. Many gray reef sharks have a home range on a specific area of
the reef to which they continually return. Gray reef sharks were the first shark species known to
perform a threat display, a stereotypical behavior warning that it is prepared to attack. The display
involves a hunched posture with dropped fins and an exaggerated, side-to-side swimming motion.
They do so if they are cornered by divers, indicating they perceive a threat. This species has been
responsible for a number of attacks on humans, so should be treated with caution, especially if they
begin to display. They are caught in many fisheries and are susceptible to local population depletion
due to their low reproductive rate (litters of one to six pups are born every other year) and limited
dispersal. As a result the IUCN has assessed this species as Near Threatened (Smale 2009).

The blacktip reef shark, found throughout the nearshore waters of the tropical and subtropical Indo-
Pacific, prefers shallow, inshore waters. It is usually found in water only a few meters deep and can
often be seen swimming close to shore with its black-tipped dorsal fin exposed. Younger sharks
prefer shallow, sandy flats, while older sharks are most common around reef ledges and near reef
drop-offs. A tracking study off Palmyra Atoll in the central Pacific found the blacktip reef shark had
a home range of about 0.21 square mile, among the smallest of any shark species (Papastamatiou et
al. 2009). Often the most abundant apex predator in its ecosystem, the blacktip reef shark plays a
major role in structuring inshore ecological communities. Its diet is composed primarily of small
bony fish, though cephalopods are also consumed. Sharks off Palmyra Atoll have been documented
preying on seabird chicks that have fallen out of their nests into the water (Papastamatiou et al.
2009). Under most circumstances, the blacktip reef shark has a timid demeanor and is easily
frightened away by swimmers. However, its inshore habitat preferences bring it into frequent contact
with humans, and thus it is regarded as potentially dangerous. Though it remains widespread and
common overall, substantial local declines due to overfishing have been documented in many areas.
This species has a low reproductive rate, with a litter size of 2-5 pups, limiting its capacity for
recovering from depletion. The IUCN has assessed the blacktip reef shark as Near Threatened
(Heupel 2009).
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The whitetip reef shark, which is found as far east as Central America and as far west as South
Africa, is typically found on or near the bottom in clear, shallow water. The habitat preferences of
this species overlap those of the blacktip reef shark and the gray reef shark, though it does not tend to
frequent very shallow water like the blacktip reef shark or the outer reef like the gray reef shark.
Unlike other requiem sharks, which rely on ram ventilation and must constantly swim to breathe, the
whitetip reef shark can pump water over its gills and lie still on the bottom. During the day whitetip
reef sharks spend much of their time resting beneath overhangs or in caves, emerging at night to hunt
bony fishes, octopi, and crustaceans. Individual whitetip reef sharks may stay within a particular area
of the reef for months to years, returning time and again to the same shelter. Females give birth to 1-6
pups every other year. Whitetip reef sharks are rarely aggressive towards humans, though they may
investigate swimmers closely. The IUCN has assessed the whitetip reef shark as Near Threatened,
noting that its numbers are dwindling due to increasing levels of unregulated fishing activity across
its range (Smale 2005). The slow reproductive rate and limited habitat preferences of this species
renders its global populations vulnerable to over-exploitation.

4.11 Invasive and Nuisance Species

Invasive species displace native vegetation, alter the composition and structure of vegetation
communities, affect food webs, and modify ecosystem processes, resulting in considerable impacts to
native wildlife. For the purpose of this CCP, “invasive” is a subset of non-native species or
indigenous species that have started to proliferate and modify the species composition or function of
the existing native community, typically due to some human action. An invasive species is defined as
a species whose migration and growth within a new range is causing detrimental effects on the native
biota in that range. These species become invasive because their population and growth are no longer
balanced by natural predators or biological processes that kept them in balance in their native
ecosystems. In the absence of these restraints, invasive species have the potential to compete with
native species for limited resources, alter or destroy habitats, shift ecological relationships, and
transmit diseases. The cyanobacteria previously discussed is an example of a native species that has
become invasive.

Invasive species are one of the most serious problems in conserving and managing natural resources.
In particular, the ecological integrity of Pacific Island environments is greatly threatened by invasive
species. Islands which have existed in isolation for millions of years are ideal environments for
invasive species. Most native species have evolved without the necessity and therefore lost their
natural defense mechanisms and are more vulnerable to introduced species. Island ecosystems are
key areas for conservation of global biological diversity. While islands make up only about 3 percent
of the earth’s surface, they are home to 15-20 percent of all plant, reptile, and bird species (Whittaker
1998). Small population sizes and limited habitat availability make species endemic to islands
especially vulnerable to extinction and their adaptation to isolated environments makes them
especially vulnerable to aggressive introduced species (Diamond 1985, Diamond 1989, Olson 1989).
Of the 484 recorded animal species extinctions since 1600, 75 percent were species endemic to
islands (World Conservation Monitoring Center 1992).

4.11.1 Mammals

The impacts from invasive predatory mammals are one of the leading causes of species extinction on
islands (Blackburn et al. 2004, Duncan and Blackburn 2007). Rats living in close association, or
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commensally, with humans (Norway rat, Rattus norvegicus; black rat, R. rattus; and Polynesian rat,
R. exulans) have been introduced to about 90 percent of the world’s islands and have a pronounced
effect on island ecosystems (Towns et al. 2006). In addition, the extinction of many island species of
mammal, bird, reptile, and invertebrate have been attributed to the impacts of invasive rats (Andrews
1909, Daniel and Williams 1984, Meads et al. 1984, Atkinson 1985, Tomich 1986, Hutton et al.
2007), and estimates of 40-60 percent of all recorded bird and reptile extinctions globally were
directly attributable to invasive rats (Atkinson 1985, Island Conservation n.d.).

Even if species are not extirpated, rats can have negative direct and indirect effects on native species
and ecosystem functions. For example, a comparison of rat-infested and rat-free islands, and pre- and
post-rat eradication experiments have shown that rats depressed the population size and recruitment
of birds (Campbell 1991, Thibault 1995, Jouventin et al. 2003), reptiles (Whitaker 1973, Bullock
1986, Towns 1991, Cree et al. 1995), plants (Pye et al. 1999), and terrestrial invertebrates (Bremner
et al. 1984, Campbell et al. 1984). In particular, rats have significant impacts on seabirds, preying
upon eggs, chicks, and adults and causing population declines, with the most severe impacts on
burrow-nesting seabirds (Atkinson 1985, Towns et al. 2006, Jones et al. 2008).

In addition to preying on seabirds, introduced rats feed opportunistically on plants, and alter the flora
communities of island ecosystems (Campbell and Atkinson 2002); in some cases degrading the
quality of nesting habitat for birds that depend on the vegetation. Small, oceanic islands have
simplified seed dispersal systems that generally lack mammalian vectors and are vulnerable to
disruption by invasive species (Drake et al. 2002). Rats can disrupt seed dispersal mutualisms by
depositing seeds in microhabitats that are ill-suited for germination or subsequent growth. Native
crab species prey on seeds as well, although they only eat the fleshy pulp, leaving the seed coat
intact, allowing the seed to germinate. Rats are able to consume the fleshy pulp and chew through the
seed coat killing the existing seed and preventing germination and recruitment of native plants. It is
possible that rats can also indirectly reduce plant fitness by reducing the effectiveness or numbers of
native dispersers through competition and predation (Wegmann 2009). On Tiritiri Matangi Island,
New Zealand, ripe fruits, seeds, and understory vegetation underwent significant increases after rats
were eradicated from the island, indicating the rats’ previous impacts on the vegetation (Graham and
Veitch 2002). At Palmyra Atoll, in a very similar Pisonia-dominated coastal strand forest ecosystem,
an eradication project to eliminate Rattus rattus was implemented in June 2011. By August of that
year total counts of all tree seedlings in 56 transects had increased significantly, including those of
native Pisonia grandis changing from no seedlings detected before eradication to 12.3 seedlings per
transect post-eradication. Seedling censuses under five rare native tree species showed significant
increases between 2004 and post eradication, including the first ever documentation of seedling
Cordia subcordata at Palmyra. This species was first detected at Rose in 1994 after Rattus exulans
was removed there (USFWS 2011).

Rats are documented to affect the abundance and age structure of intertidal invertebrates directly
(Navarrete and Castilla 1993), indirectly affect species richness and abundance of a range of
invertebrates (Towns et al. 2009), and contribute to the decline of endemic land snails in Hawai‘i
(Hadfield et al. 1993), Japan (Chiba 2010), and American Samoa (Cowie 2001).

Polynesian rats are speculated to have been a contributing factor in the large-scale extinctions of
Hawaiian bird species during Polynesian settlement prior to European contact. Rats are known
predators of eggs, nestlings, young, and occasionally adults of seabirds, migratory shorebirds, and
other birds. Ground- and burrow-nesting seabirds are particularly vulnerable to rat predation. Rats
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also consume plants, insects, mollusks, herpetofauna, and other invertebrates (Olson and James 1982,
Brisbin et al. 2002, Engilis et al. 2002, Mitchell et al. 2005).

Polynesian rats and humans are the only known terrestrial mammals to reach Rose Atoll. The rats
were first documented in 1920 (Mayor 1924). Rats have a varied diet that includes seabirds and turtle
eggs and juveniles as well as a variety of plants and their seeds. The population of rats on Rose
Island was estimated to be 1,000-1,600 in 1990. Rats were eradicated in an operation beginning in
1990 by the Service under the guidance of U.S. Department of Agriculture Wildlife Services using
live traps, kill traps, and bait stations armed with Talon ® anti-coagulant rodenticide containing
brodifacoum spaced 82 feet apart over the entire island. No rats have been detected on the island
since.

Subsequent to the eradication of Polynesian rats at Rose the number of plant species has increased
from only four species on the Rose Island in 1990 to at least eight species in 2010. While it is likely
that rat eradication provided a beneficial effect for all nesting seabirds at Rose, the only species for
which adequate pre- and post-eradication data exist to demonstrate a statistically significant effect
was the red-tailed tropicbird (Wegmann and Holzwarth 2006).

4.11.2 Reptiles

Reptiles have not been well studied at Rose Atoll. There are
at least two species of gecko on Rose Island; the Oceanic
gecko (Gehyra oceanica) and the mourning gecko
(Lepidodactylus lugubris) (Amerson et al. 1982) which were
likely introduced by humans but are indigenous to the
central tropical Pacific and at present do not show signs of
posing a threat to BIDEH.

i

4.11.3 Invertebrates Geco, USEWS.

Invasive ants and scale insects (Pulvenaria urbicola) have contributed to mortality of Pisonia
grandis at Rose Island. These insects work together to invade and feed on sap from the leaves and
petioles of the trees. The ants defend the scale insects and “farm” them for the concentrated liquid
that they exude. This weakens the trees and may cause them to repeatedly shed their foliage until
they eventually die. In 1994 Rose Island was covered with a thick forest of Pisonia, but by 2005, all
but about 11 trees had perished. The surviving trees were treated with systemic imidacloprid. In
2010, three of the treated trees remained alive but not healthy. The ants and scale invaders may have
reached Rose Island on plantings and food or packing material of human visitors in recent decades.

4.11.4 Vegetation

Coconut trees were first observed on Rose Island in the mid-19™ century and were likely planted by
Samoan visitors (Setchell 1924). Mayor’s 1920 scientific account of Rose Atoll recorded about 6
coconut trees remaining of about 15 that were planted in 1902 and 1920 by Governors Tilly and
Terhune (Mayor 1921). Amerson and colleagues (Amerson et al. 1982) mapped 13 trees on the island
in the mid-1970s. The Department of Agriculture visited Rose Atoll in 1957 and planted 50 coconut
seedlings (Swerdloff and Needham 1970). In 1987, a DMWR expedition mapped 30 coconut trees on
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Rose including several trees planted around the island by a “vessel crew” the previous year. Several
trip reports make note of the coconut infestation and call for management (Shallenberger 1980). The
elimination of rats in 1991 allowed many more nuts to germinate than had previously because
coconuts were almost invariably eaten by rats. In 2005, Hurricane Olaf uprooted many of the native
canopy trees (Tournefortia argentea and Pisonia grandis) on Rose Island. Three dense patches of
adult coconut trees survived and by 2010 had spread. Coconut palms are very aggressive in
displacing indigenous shrubs and trees because the nuts form an impenetrable mat over the ground
and form a shading canopy monoculture that prevents the recruitment of native canopy trees.
Wegmann and Holzwarth (2006) predicted that Rose
Island’s vegetation was on the brink of a major
composition change from a native Pisonia forest. They
also facilitate unauthorized human visitors as the coconut
juice stored in the nuts of the palm trees provides a
source of liquid on an atoll where no freshwater exists for
human consumption. In 2010 Refuge and DMWR staff
and 3 contractors removed and destroyed 1,038 sprouted
nuts, 94 green nuts from the trees, and 38 young palms
using machetes. An additional 42 large palms were
treated with glyphosate by drilling holes in the stem and
applying the herbicide. They left one large coconut tree
undisturbed in each of the three patches.

In 1994, patches of the non-native grasses Cenchrus '_ ; AT :
echinatus and Chloris barbata were removed from Rose i ,'a-- R
Island (Craig et al. 1994), and a few individuals have had ;.0 Rose Island. D. Pal awski,
to be removed since then. No plants of either species USFWS.

were detected in 2010.

4.12 Wildlife and Habitat Research Inventory and Monitoring

Several scientific expeditions to Rose Atoll took place during the 1930s. In 1937 and 1938, Wray
Harris, a scientist at the Bishop Museum, visited Rose Atoll to collect samples of mollusks and plants
(Sachet 1954). The USCG brought a group of scientists to Rose Atoll in 1938; the observations were
published by E.H. Bryan in 1939 and 1942 and W. Donaggho in 1953. In 1939, the U.S.S. Bushnell
conducted a survey of islands in the Pacific and 11 days were spent collecting specimens of fish from
Rose Atoll (Sachet 1954). Under Executive Order 8683, President Franklin Delano Roosevelt
designated Rose Island as a Naval Defense Sea Area on February 14, 1941. The United States Navy
Hydrographic Office published a map of Tutuila, the Manu’a islands, and Rose Island in 1941. The
data were gathered between 1901 and 1939 (Hudson and Hudson 1994).

In February 1953, the Office of the Territories, DOI conducted a fishing survey in Rose Atoll (Sachet
1954). In 1968, Rose Atoll was proposed as an “Island for Science” under the International
Biological Programme (UNEP and IUCN 1988, IUCN 1991). The American Samoa Government
sponsored a 1970 survey of Rose and Sand Islands, the reef flats, and the surrounding lagoon. The
1970 survey stressed the importance of Rose Atoll to breeding seabirds and green turtles and
recommended the atoll be designated a wildlife preserve (Swerdloff and Needham 1970).
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Between the years 1973 (the Refuge’s establishment) and 2005, 49 documented expeditions visited
Rose Atoll (Wegmann and Holzwarth 2006). The Service and American Samoa Government have
cooperated on scientific visits and aerial reconnaissance trips to the Refuge. Between 2002 and 2012,
the NMFS PIFSC organized and conducted biennial American Samoa Reef Assessment and
Monitoring research cruises.
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Chapter 5. Social and Economic Environment

5.1 Cultural Resources

Archaeological and other cultural resources are important components of our nation’s heritage. The
Service is committed to protecting valuable evidence of plant, animal, and human interactions with
each other and the landscape over time. These may include previously recorded or yet undocumented
historic, cultural, archaeological, and paleontological resources as well as traditional cultural
properties and the historic built environment. Protection of cultural resources is legally mandated
under numerous Federal laws and regulations. Foremost among these are the NHPA as amended, the
Antiquities Act, the Historic Sites Act, the Archaeological Resources Protection Act as amended, and
the Native American Graves Protection and Repatriation Act. Additionally, the Refuge seeks to
maintain a working relationship and consult on a regular basis with villages that are or were
traditionally tied to Rose Atoll.

5.1.1 Historical Background

The seafaring Polynesians settled the Samoan archipelago about 3,000 years ago. They are thought to
have been from Southeast Asia, making their way through Melanesia and Fiji to Samoa and Tonga.
They brought with them plants, pigs, dogs, chickens, and likely the Polynesian rat. Most settlement
occurred in coastal areas and other islands, resulting in archaeological sites lost to ocean waters.
Early archaeological sites housed pottery, basalt flakes and tools, volcanic glass, shell fishhooks and
ornaments, and faunal remains. Stone quarries (used for tools such as adzes) have also been
discovered on Tutuila and basalt from Tutuila has been found on the Manu’a Islands. Grinding stones
have also been found in the Manu’a Islands. Despite surveys, no quarries have been identified in
Manu’a (ASHPO 2012).

In the later period of Samoan pre-contact, warfare for titled positions was frequent in Samoa and it
likely influenced Tutuila and Manu’a. Oral traditions in the Manu’a Islands refer to leaders of islands
to the west (Fiji, Samoa, etc.) visiting on sometimes hostile missions. Defensive fortification sites,
often located high on ridges and mountains, define this period, with one such structure in Tutuila (a
large defensive wall) on the National Register of Historic Places and another structure (fortification)
on Ofu Island planned for nomination to the National Register. There are also late pre-contact village
sites in Tutuila and Faga on Ta’i that are being nominated to the National Register. A typical layout
of a Samoan village was a central open space (malae), surrounded by meeting houses, chiefs’ houses,
other residences and cooking houses (ASHPO 2012).

European contact occurred in 1722, with Dutch navigator Jacob Roggeveen followed by French
explorers Louis-Antoine de Bougainville in 1768 and Jean-Francois de La Perouse in 1787.
Englishman John Williams of the London Missionary Society arrived in 1830, bringing with him
Christianity which changed Samoan culture and ways. It was also when Westerners started to settle
these islands. European traders and military personnel also changed Samoan society. Local warfare
ceased, quarries were abandoned with the introduction of metal tools, and local customs and
practices changed (ASHPO 2012).

The Tripartite Convention of 1899 formally partitioned the Samoan archipelago into a German
colony and a U.S. territory. This convention resulted from several years of civil war among Samoan
factions and the larger rivalry between the U.S., Germany, and Britain. The U.S. acquired the eastern
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islands, while Germany took control of what now comprise Samoa, which New Zealand forces took
from the Germans in 1914 until 1962 (ASHPO 2012).

American Samoa, under U.S. Naval control from 1900 to 1951, was a coaling station for its fleets.
World War I (WWII) began the transition of the economy from subsistence toward commercial. The
U.S. Naval Station Tutuila (now a Historic District listed on the National Register) was the
headquarters of the Samoan Defense Group, which included several adjacent island groups. Historic
properties from WWII are found throughout the islands. Post WWII, American Samoa’s military
importance declined and the 1940s and 1950s saw severe economic distress with the Navy leaving.
This period started the exodus of the Samoan workforce to Hawai‘i and the mainland U.S. In 1951,
the administrative responsibility for coordinating Federal policy to the Territory was transferred to
the DOI, where it remains today. Between 1951 and 1977, Territorial Governors were appointed by
the Secretary of the Interior; but since 1977, they have been elected by universal suffrage (ASHPO
2012). American Samoa has its own constitution, its own legislature, its own court system, and a
non-voting delegate in the U.S. House of Representatives.

Starting in 1954, the tuna industry started to invest in American Samoa with the opening of canneries
by the Van Camp Seafood Company of California and Starkist Incorporated. It became a major
industry for the Territory, attracting workers from Samoa as well as China. This last decade has seen
a decline, however, with the canneries downsizing or shutting down (ASHPO 2012).

Despite its post-contact history and Western interactions, the Samoan culture and societal structure
remains strong (often reflected in the phrase fa’a Samoa or the Samoan way of life). Communal or
aiga (family) land and matai (chief) systems remain intact. The matai are divided into al/i i (high
chiefs) and tulafale (talking chiefs or orators who usually serve as executive agents for a/i’i). The
basic unit of Samoan society, the aiga or extended family group, is a group of people related by
blood, marriage, or adoption. This family group can number from a few to several hundred who also
acknowledge a common allegiance to a particular matai. The matai possesses some authority over
the members of his family and regulates some of their activities as well as family resources
(especially land—up to 90 percent of land in American Samoa is communally owned). However,
traditionally, the matai consults the aiga before exercising his authority. The matai title holder will
always be from the same family line. A non-family/descent line cannot hold a ranking matai title
within a family. The resilience of the Samoan culture also has to do with its preservation being
codified in its Bill of Rights (Article 3) and American Samoa Code Annotated (Title 1, section
1.0202).

5.1.2 Rose Atoll and Manu’a Islands

The Manu’a Islands are comprised of Ofu, Olosega, and Ta’t Islands and Rose Atoll. Manu’a
contains the origins of Samoans and the genealogy of Polynesians east of Samoa is said to have
originated here. The Solo’o Va recounts the creation of Samoa and Manu’a is described as the first of
lands and the high peak of the island of Ta’li, home of Tagaloa (the earthly offspring of the creator
god). As such, the islands of Manu’a are considered sacred and the title of Tuimanu’a, seen as being
the highest in rank of all the chiefly titles of Samoa. When the last Tui Manu’a died in 1909, the Tui
Manu’a title was distributed amongst the different villages in Manu’a (e.g., Tui Olosega, Ofu).

The Manu’a islands were always independent of the other Samoan Islands, though songs, stories and
genealogies show contact occurred among all the islands. It was known that De Bougainville had
traded with Manuans at Ofu in 1768, but did not land (Taomia 1997). John Williams and other
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Christian missionaries arrived in Manu’a in 1832. The cession of the Manu’a Islands to the U.S.
occurred in 1904 and included Rose Atoll (though it is said that the Tuimanu’a at the time traveled to
Rose Atoll after this partition and took with him a flag representing the five islands of Ofu, Fo’isia,
Olosega, Ta’u, and Rose Atoll which he staked at the atoll to reassert his authority [SSI 2012]). The
Manu’a Islands form, administratively, the Manu’a District, one of three districts in American
Samoa. Ofu, Olosega, and Ta’ai are all high islands and all lands are communally owned (Ta’id is
physically the largest island). Villages in Manu’a usually number about 300 people. Local farming
and fishing is prevalent. The Manu’a Islands were also where famed anthropologist Margaret Mead
did her research (in the village of Ta’t) and based her 1928 book Coming of Age in Samoa.

Although archaeological studies have been conducted on the Manu’a Islands, prior to 2012, none of
the studies included Rose Atoll. The Manuan people call the atoll Muliava, which means “the end of
the reef” or Muli A’au which means “the last reef” (Gray 1960, Kramer 1995). Other names used are
Motu o Manu (island of seabirds) and Nu’umanu (place of the sea monsters) and Nu’u o Manu,
meaning “village of seabirds” (Kramer 1995, Maragos, pers. comm. 2010). Written documentation of
historical uses of Rose Atoll by the Samoans is extremely limited, as the primary method of passing
down information through the generations was through oral tradition. However, in general, Samoans
believe that their relationship to lands and contiguous reefs and seas is a covenant with the Almighty.
Samoans were gifted these resources to use for sustenance and their perpetuation, but also given the
responsibility to properly conserve and husband these resources (SSI 2012). It is said that the
Tuimanu’a routinely visited the Manu’a Islands and often ended his trip at the atoll. The kings of
Samoa would assemble near the atoll and often participated in games and leisurely activities, which
included the snaring of terns. Due to the use of the atoll by the high chiefs, it was considered sacred
and visitors were forbidden from setting foot on the atoll. The atoll was also believed to be guarded
by ilamutu (supernatural protectors) (SSI 2012).

According to local knowledge, the Manuans used celestial navigation to reach Rose Atoll. Rose Atoll
is featured in a Manuan chant entitled “O le Solo a Fitiaumua” (Krdmer 1995). The song tells the
story of a husband and wife chased away from their home in Fitiuta after the husband stole food from
a chief’s taro plantation for his starving pregnant wife. The couple was banished, set adrift on the
ocean where they landed at Rose Atoll, where they had a son, Fitiaumua. When the boy became an
adult, he learned of his parents’ story and sought revenge. He overran and conquered Samoa, Fiji,
and Tonga in a war, and became a successful king residing in Manu’a.

Samoan islanders visited Rose Atoll to fish and collect birds (including feathers for cultural
adornments and handicrafts, the most prized of which came from the red and white-tailed
tropicbirds), turtles, giant clams and other resources (Amerson et al. 1982). Terns were especially
used to direct fishermen to schools of fish. It was customary for the strongest males of Manu’a to go
out with the tautai (master fishermen), to fish for sharks and skipjack tuna. However, the SSI report
notes that of the fishermen who had been interviewed (all in their 60s), none had been to Rose Atoll
until the 2011 trip and that it had been their father’s generation who had first-hand experience fishing
at the atoll. The report also noted that a village men’s group described that fishing trips to Rose Atoll
were only conducted when season fish were not abundant in immediate waters and reefs (SSI2012).

Many of the seabirds found at Rose Atoll are also reflected in Samoan sayings, such as: Seu le manu
ae taga’i i le galu (refers to the boobies)—applied in advising one to take caution; Taape le
fuamanusina (refers to the tropicbirds)—used at the closing of meetings to mean that everyone will
depart together; Ua pafuga le a e pei o le faiva o le seuga gogo (refers to terns and the sound of their
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calls) when a school—said in happy salutations and occasions. There are also similar sayings related
to sharks (SSI 2012).

Samoans also brought volcanic rocks to use as cooking stones when they fished and hunted turtles
(Keating 1992). However, because Rose Island has no fresh water, visitors likely stayed for short
durations. The first recorded Western sighting of Rose occurred in July 1722 by Dutch explorer
Jacob Roggeveen, who referred to the atoll as “foul island” after observing the island was surrounded
by a reef of rocks and had a low elevation (Sharp 1970, Kramer 1995). However, the atoll was given
its lasting Western name in 1819 by French navigator Louis de Freycinet who named it after his wife.

Louis de Freycinet was the Commander of the French vessel L 'Uranie on a voyage of discovery that
circumnavigated the globe. The 22-year-old Rose de Freycinet was a smuggled on board dressed as a
man and also has Cape Rose in Western Australia named after her (Bassett 1962, Western Australia
Museum 2012, Sharp 1970).

Additional western observations came in 1824 by Russian explorer Otto von Kotzebue and
Frenchman Dumont D’Urville in 1838. The first recorded landing at Rose was documented by
Captain Charles Wilkes of the U.S. Navy. He led an expedition to the atoll in 1839 where botanists
and an anthropologist collected specimens. Two plants, Portulaca and Pisonia grandis were
recorded.

The only documented case of people living on Rose
Atoll came in the 1860s when a German company
bought the right to establish a fishing station and
coconut plantation from the Tui Manu’a (High
Chief of the Manu’a Islands) and a Samoan family
was stationed on Rose Island for a few years (Gray
1960, Sachet 1954). In 1990 the remains of the
foundation of a fale (traditional Samoan house) that
could have dated to the 1860s was located by David
Herdrich from ASHPO (Herdrich, pers. comm.
2011). In January 1920, Governor Terhune went to
Rose Island and erected a concrete monument
commemorating the visit with the words “Rose
Island, American Samoa, Trespassing Prohibited,
Warren J. Terhune Governor, January 10, 1920”.
- The monument is 4 feet high, 4 feet wide and 1 foot
Fallen monument and location of former Refuge thick. It is still on the island but is no longer
sign. USFWS. standing upright due to unstable ground. The area is
presently a Tournefortia forest and the monument is
no longer visible from the water or beach. There is a second, smaller concrete U.S. Navy survey
marker. It had fallen over as well, but was righted in March 2008 during a NOAA CRED mission
which included Governor Tulafono.
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Fallen monument (archaeological team visit with USFWS and NPS staff) an
USFWS.

Rose Island is subject to wash overs by waves during hurricanes, making it a poor environment for
maintaining archeological artifacts. There are no historic properties at the atoll.

There are four known records of ship wrecks in the area; schooner Friendship (1849), schooner
Wakulla (1853), schooner Good Templar (1868), and the fishing vessel Jin Shiang Fa (1993). The
Jin Shiang Fa ran into the southwest section of the atoll and broke apart. The largest sections of it
were towed off the reef and dumped in the deep ocean, but pieces of it may still wash up on the reef
in hurricanes to this day. There are no signs of the older wrecks.

A pre-contact canoe anchor was found at Rose Atoll r
and given to the National Park of American Samoa and
displayed in their visitor center. The anchor was lost in
the September 2009 tsunami that destroyed the visitor’s
center.

In March 2011, 12 Manu’a community representatives,
and 5 students and 5 teachers from Manu’a schools
attended a trip to the Refuge. The purpose of the trip
was documenting the oral history of Rose Atoll. It was 24 canoe anchor that was found on Sand
sponsored by the IGC (consisting of the DMWR, the : ; ;
Service, ONMS, NMFS and ASDOC) and was funded ~pan vy, #vie Herdrich, ASHEO, in

by a grant from the NMFS to the DMWR. The SSI

completed a report (entitled “Oral Traditions of Rose Atoll (Muliava)”), along with a bilingual
brochure and DVD, to document the trip as well as the connections between the people of Manu’a

and Rose Atoll (Muliava, Nu’u o Manu).

The information generated from this trip will be used to produce EE and cultural interpretation
materials for use by communities and outreach to the larger public.

In February 2012, 3 archeologists (including lead archaeologist David Herdrich from ASHPO)
conducted a 5-day survey of Rose Atoll on a Service-sponsored trip. This was the first in-depth
archeology trip to Rose Atoll conducted. At the time of this writing their results are still being
analyzed, which will be available to the public when completed.
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5.2 Refuge Facilities

Refuge facilities are usually structures that support both visitor services and biological management
at a refuge. However, Rose Atoll NWR is closed to general public use and has no permanent
infrastructure such as roads, fences, trails, etc. At one time, the Refuge did have a sign at Rose Island
identifying the atoll as a NWR and being closed to visitors, however, due to weather conditions and
storm events, it has since fallen into disrepair and is no longer on the island.

Though the Refuge does not have facilities at the atoll, it does have office space co-located with the
National Park of American Samoa in Tutuila and also contracts a boat for transportation to the atoll
for management purposes.

5.3 Public Use Overview

The Refuge is closed to general public use to protect the sensitive habitats and wildlife at the atoll. Its
remote location, logistical challenges, and safety issues also substantiate its closure to the general
public.

5.4 Wildlife-Dependent Public Uses

The Improvement Act identified wildlife observation and photography, hunting and fishing, and EE
and interpretation as Wildlife-Dependent, priority public uses for the Refuge System. A SUP is
required to enter the Refuge for any purpose.

5.4.1 Hunting

The Refuge is not open for hunting due to the sensitive wildlife found at the atoll.

5.4.2 Fishing

In the 1980s, the Refuge’s Public Use Policy permitted fishing in the Refuge as long as the fish were
released or consumed within the Refuge (USFWS 1987). However, this policy was discontinued in
the early 1990s. The Refuge continues to be closed for fishing due to the small size of the lagoon and
its limited fish and invertebrate community. The ecological limits of these populations make them
particularly vulnerable to fishing pressure. Closure to fishing also adheres to the Monument
Proclamation, meets the Refuge’s purposes, and fulfills the Governor of American Samoa’s support
for a no-take area to protect the coral reef ecosystem. Fishing is offered in other parts of American
Samoa.

5.4.3 Wildlife Viewing and Photography

The Refuge is not open to wildlife viewing or photography and no SUP have been issued in the past
for this activity. Wildlife viewing and photography opportunities are offered on the high islands of
American Samoa (e.g., National Park of American Samoa).
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5.4.4 Environmental Education

During the 1980s and 1990s, field trips for students and teachers to the Refuge occurred. However,
given the disturbance to wildlife, logistical difficulties, safety issues, and lack of available staff, such
opportunities were discontinued and there is no EE currently offered at this Refuge. However, other
types of EE about the Refuge are offered on Tutuila and the Manu’a Islands (see Chapter 2 regarding
the future focus of EE on bringing the Refuge to the people, not bringing the people to the Refuge).

5.4.5 Interpretation/Outreach

Prior to the 2009 tsunami, there was interpretive information about Rose Atoll and the Refuge at the
National Park of American Samoa visitor center. The Service is presently working with NPS to have
displays again in their new visitor center. The Service maintains a Website
(http://www.fws.gov/roseatoll/), and we have given regular talks about Rose Atoll to students at the
American Samoa Community College.

5.4.6 Cultural Resources Interpretation

Currently no cultural resources interpretation is conducted. However, the March 2011 and February
2012 trips identified in the previous section will provide information that can be used for these
purposes in the future.

5.5 Illegal Uses

Due to the remoteness of the Refuge, systematically documenting illegal use is challenging.
Documented cases between 1973 and 2005 (Wegmann and Holzwarth 2006) recorded two illegal
incidents. Additionally, according to the annual law enforcement NWRS reports, one incident of
trespass was recorded in 2010. However, given accounts provided to Refuge staff and encounters
during Refuge visits, it is known that recreational boaters and fishermen enter the Refuge illegally. In
June 2009, Service staff were called upon to help
rescue a grounded boat in the lagoon. On a
September 2010 trip to Rose Atoll conducted by the
Service and the DMWR, two private vessels
expecting to enter the Refuge were turned away.
Vessels over 50 feet are excluded from fishing
within 50 nautical miles of Rose Atoll. During the
writing of this CCP the NOAA NMEFS is developing
fishing regulations for the Monument, and the
Service is working with partners to develop
enforcement options.

Yacht being towed out of the Refuge. Wally The Service law enforcement issues on lands and

Thompson. waters of the Refuge are under the jurisdiction of the
Refuge Zone Officer based in Honolulu. The role of this officer is to conduct and document law
enforcement incidents and coordinate and/or meet with Refuge staff as well as law enforcement
partners. Primary laws and regulations enforced include, but are not limited to, the:

e Administration Act;
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Lacey Act;

Archaeological Resource Protection Act;
ESA;

MBTA; and

Marine Mammal Protection Act.

Zone officers are also empowered to enforce all criminal laws and often partner with other law
enforcement agencies. The USCG enforces natural resource laws by providing patrol and
surveillance of the Refuge, both on site and through remote sensing. The Refuge Zone Officer
coordinates with the USCG on issues of trespass and illegal activities.

5.6 Social/Economic Environment

5.6.1 Communities near Rose Atoll National Wildlife Refuge

The nearest community to the Refuge is the Manu’a Islands, approximately 80 miles away. The next
group of islands closest to the Refuge is Tutuila and Aunu’u, approximately 180 miles away. Tutuila
is where the main population, government, and industries are for American Samoa.

5.6.2 Population, Housing, and Income

In 2010, the population of American Samoa was around 65,000 and growing at 1.5 percent annually.
A majority of this population lives on Tutuila with only about 1,100 people living in the Manu’a
Islands. In 2000, the median household income was $17,000 (Craig 2009, CIA 2011, Pacificweb
2011). For Si’ufaga (Ta’u Village) and Leusoali’i (Faleasao) on Ta’ii Island, median household
income was $12,500 and $15,625 respectively (U.S. Census Bureau 2003). The total population of
American Samoa is comprised of approximately 92 percent native Pacific islanders, 3 percent Asian,
1 percent white, and 2 percent other ethnic origin. The median age is 23 years (OIA 2012). For
people on Si’ufaga (Ta’h Village) and Leusoali’i (Faleasao), there was a high percentage of high
school graduates or higher (70.5 percent and 56.8 percent respectively). These two villages also were
overwhelmingly Samoan in terms of population composition (91.3 percent and 99.4 percent
respectively) (U.S. Census Bureau 2003).

Measuring economic welfare in American Samoa is challenging due to lack of data. It should also be
noted that cost of living and income cannot be compared to the continental U.S. as American Samoa
still maintains traditional lifestyles where subsistence living is a common way of life. Three common
measures of economic welfare are the unemployment rate, per capita income, and gross domestic
product per worker; however, there are almost no data on these measures. Based on a study that was
done for the American Samoa Department of Commerce (McPhee et al. 2008), the unemployment
rate in 2002 was in the vicinity of 7 percent, roughly one-half the rate in 1977, real per capita income
rose at a 2.1 percent annual rate between 1977 and 2002, and nominal-dollar gross domestic product
(GDP) per worker increased from $6,054 in 1977 to $27,048 in 2002. The study found that
employment had doubled between 1977 and 2002, the unemployment rate had fallen, and per capita
income rose by about 2 percent.
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5.6.3 Employment and Business

Major employers are the American Samoa Government and a tuna cannery. One of two tuna
canneries closed in 2009, leaving only TriMarine (or Samoa Tuna Processors) as the only cannery
(CIA 2011). The American Samoa economy is not well diversified leaving the Territory very
dependent on the tuna industries and Federal grants and aid.

According to the U.S. Census Bureau’s 2007 Economic Census for Island Areas, the Manu’a District
had 12 establishments with payroll which qualified for this census. A majority of this (8) was
identified as retail trade. However, construction and educational, health, and social services were the
industries which employed the largest percentage of workers in both Si’ufaga and Leusoali’i. About
51.9 percent and 47.1 percent of Si’ufaga and Leusoali’i, respectively, were in the labor force and
14.3 percent of Si’ufaga people unemployed (there are no data for Leusoali’i) (U.S. Census Bureau
2003).

Table 5-1. Employment and Labor Income 2002

American Samoa Employment and Labor Income, 2002

Average

Labor Labor

Percent Income Percent Income

Employment  of Total (mil. 8) of Total (%)

Agriculture, fishing, and mining' 520 2.9 12.2 4.3 23,462
Construction 598 3.4 9.6 3.4 16.054
Fish processing 5.538 31.1 49.4 17.3 8,920
Other manufacturing 56 0.3 0.3 0.1 5,357
Wholesale trade 352 2.0 3.9 1.4 11.080
Retail trade 1.854 10.4 17.5 6.1 9,439
Transportation and warehousing 786 4.4 6.3 22 8.015
Information 204 1.7 4.4 1.5 14,966
Financial activities 327 1.8 6.4 2.2 19.572
Professional and business services 900 5.1 18.2 6.4 20,222
Educational and healthcare services 766 4.3 15.6 3.5 20,366
Accommodation 44 0.2 0.3 0.1 6,818
Food services and drinking places 371 3.2 4.2 1.5 7.356
Other services 351 2.0 3.9 1.4 11,111
Government authorities 496 2.8 9.3 3.3 18.750
American Samoa government 4,187 23.5 79.2 27.7 18.916
Federal government 158 0.9 6.9 2.4 43.671
Agriculture for self-consumption --- --- 38.0 38.0 ---
Total 17.798 100.0 285.6 100.0 13.912°

'Employment classified by the North American Industrial Classification System.
*Excludes imputed value of proprietors’ income from agriculture and fishing for self-consumption.

Source: McPhee et al. 2008
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Table 5-2. Economic Projections 2000-2015

Economic Projections for the American Samoa Economy, 2000-2015

2000 2005 2010 2015
BASELINE
Employment 16.718 17,344 19.075 19,910
Fish processing 5.100 4.546 5,100 5,200
Other industries 6.618 6,734 7.366 7,730
Government 5.000 6,064 6,609 6,980
Personal income (mils. $) 340.7 488.0 048.9 800.2
Consumer prices index (1997.3=100) 104.2 127.2 143.9 170.1
Population (July 1) 57,700 65,500 72,000 75,200
HIGH
Employment 16.718 17.344 20,100 22,003
Fish processing 5.100 4.546 3,600 0,200.
Other industries 6.618 6.734 7.682 8.381
Government 5.000 6.064 6,818 7.422
Personal income (mils. $) 340.7 488.0 678.5 871.7
Consumer prices index (1997.3=100) 104.2 127.2 148.9 170.1
Population (July 1) 57,700 63,500 74,400 80.000
LOW
Employment 16,718 17,344 17,449 12,222
Fish processing 5.100 4,546 4.000 0
Other industries 6.618 6,734 0.974 5,877
Government 5.000 6.064 6,475 6,345
Personal income (mils. $) 340.7 488.0 594.0 538.5
Consumer prices index (1997.3=100) 104.2 127.2 148.9 170.1
Population (July 1) 57,700 65,500 67,100 55.600

Note: Projections in the table above may have been affected by the 2008 economic downturn.
Source: McPhee et al. 2008

5.6.4 Refuge Impact on Local Economies

The Refuge has no substantial impact on the local economy. There is no visitation by the general
public allowed to the Refuge so impacts to the surrounding community economies does not exist as
they do for other refuges. However, permitted activities, such as research can contribute to the local
economy via purchase of supplies, contracts for transportation and personnel, housing, food, etc.
There is only one Refuge employee, a Refuge/Monument Manager based out of Tutuila so staff
contribution to the local economy is negligible (e.g., personal expenditures such as rent, groceries,
and work related expenditures such as operational supplies). Related Refuge personnel based in
Honolulu, Hawai‘i sometimes assist with Refuge management and can contribute to the local
economy similar to research activities. The Fiscal Year (FY) 11 budget for the Refuge was $141,145.
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5.6.5 Additional Economic Contributions

It is important to note that the economic value of the Refuge encompasses more than just the impacts
on the regional economy. The Refuge also provides substantial nonmarket values (values for items
not exchanged in established markets) that should also be considered. Examples include maintaining
endangered species, preserving habitats, educating future generations, and adding stability to the
ecosystem (Carver and Caudill 2007). According to a recent report, the total value of ecosystem
services provided by natural habitats in the Refuge System in the contiguous states totaled $32.3
billion per year, or $2,900 thousand per acre per year (Southwick Associates 2011).
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Chapter 6. Summary of Effects

This chapter provides an analysis of the environmental consequences of implementing the
alternatives described in Chapter 2. Impacts are described for the main aspects of the environments
described in Chapters 3-5, including physical, biological, cultural, and socio-economic resources.
The potential effects to these resources as a result of implementing the strategies described under
each alternative were then assessed. In addition to Chapters 3-5, Refuge staff experience, existing
databases and inventories, relevant plans, studies, and past and current research were used for this
analysis. We also used public scoping during 2009 to assess effects.

The alternatives are compared ““side by side” under each topic, and both the positive and negative
effects of implementing each alternative are described. Table 6-1 provides an overview of the effects
under each alternative by indicator. Alternative B (Preferred Alternative) is compared to Alternative
A (the No Action Alternative), which presents current management strategies. Effects are described
in terms of the change from current conditions. Therefore, the consequences of implementing
Alternative A usually result in negligible effects as they already reflect current conditions.

For the most part, boundaries for analysis (direct, indirect, cumulative) were at the Refuge level, but
for the socio-economic resources, nearby communities (e.g., Manu’a Islands), were included and
some biological resources took into account species ranges as they can move beyond the Refuge.
Subheadings (e.g., habitat, research, cultural resources) have been included to guide the reader in
understanding which types of management strategies are likely to affect each resource. However, not
all management strategies affect each resource so only relevant subheadings are identified for each
resource. Cumulative impacts, including impacts to Refuge resources from reasonably foreseeable
events and impacts resulting from interaction of Refuge actions with actions taking place outside the
Refuge, are addressed in the final section of this chapter.

Effects were assessed for scope, scale, and intensity of impacts. Although the analysis shows that
neither of the alternatives would be expected to result in significant effects, some positive
(beneficial) or negative (adverse) effects are expected. The terms intermediate, minor, and negligible
are used to describe the magnitude of the effect. To interpret these terms, intermediate is a higher
magnitude than minor, which is of a higher magnitude than negligible. The word negligible is used to
describe a neutral or unnoticeable effect compared to the current situation.

Negative Beneficial

Major Intermediate Minor Negligible ~ Minor  Intermediate Major

Scope, scale, and intensity can be defined on a range from negligible to major.

e Negligible. Resources would not be affected, or the effects would be at or near the lowest
level of detection. Resource conditions would not change or would be so slight there would
not be any measurable or perceptible consequence to a population, wildlife or plant
community, recreation opportunity, visitor experience, or cultural resource.
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e Minor. Effects would be detectable but localized, small, and of little consequence to a
population, wildlife or plant community, recreation opportunity, visitor experience, or
cultural resource. Mitigation, if needed to offset adverse effects, would be easily
implemented and successful.

o Intermediate. Effects would be readily detectable and localized; with consequences to a
population, wildlife, or plant community, recreation opportunity, visitor experience, or
cultural resource. Mitigation measures would be needed to offset adverse effects and would
be extensive, moderately complicated to implement, and probably successful.

e Major (significant). Effects would be obvious and would result in substantial consequences
to a population, wildlife or plant community, recreation opportunity, visitor experience, or
cultural resource within the local area and region. Extensive mitigating measures may be
needed to offset adverse effects and would be large scale in nature, very complicated to
implement, and may not have a guaranteed probability of success. In some instances, major
effects would include the irretrievable loss of the resource.

Time and duration of effects have been defined as follows.

e Short-term or Temporary. An effect that generally would last less than 1 year or season.
e Long-term. A change in a resource or its condition that would last longer than a single year
or season.

Table 6-1. Summary of Effects under CCP Alternatives

Alternative A Alternative B
(No Action) (Preferred)
EFFECTS TO PHYSICAL ENVIRONMENT
Effects to Soils | Negligible Negligible to minor, long-term, and beneficial
Effects to Minor, Negligible to minor, beneficial
Water Quality | beneficial
Effects to Air Negligible Negligible
Quality
EFFECTS TO WILDLIFE AND HABITATS
Effects to Ava | Negligible Negligible
Effects to Negligible Negligible
Lagoon
Effects Negligible Long-term, beneficial minor to intermediate
Perimeter Reef
Effects to Minor, Minor, beneficial
Beach Strand beneficial
Effects to Negligible Negligible to intermediate, short-term negative, long-term beneficial
Littoral Forest
Effects to Negligible Beneficial, long-term, minor
Federally
Listed
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Alternative A Alternative B
(No Action) (Preferred)
Effects to Negligible Beneficial, negligible to minor, long-term
Seabirds
Effects to Negligible Beneficial, negligible to minor, long-term
Shore, Wading,
and Land
Birds
Effects to Negligible Negligible to minor, beneficial, long-term
Invertebrates
Effects to Reef | Negligible Negligible to minor, beneficial, long-term
Building
Species
Effects to Fish | Negligible Negligible
Effects to Pest | Negligible Negligible
Species
EFFECTS TO CULTURAL AND HISTORIC RESOURCES
Effects to Negligible Negligible
Cultural and
Historic
Resources

EFFECTS TO SOCIAL AND ECONOMIC RESOURCES

Effects to
Quality
Environmental
Education

Negligible Beneficial, intermediate, long-term

Effects to

Quality
Interpretation

Negligible Beneficial, intermediate, long-term

Effects to
Illegal Use

Negligible Beneficial, intermediate, long-term

Effects to
Environmental
Justice

Negligible Negligible

Effects to
Economics

Negligible Beneficial, long-term, but negligible

ADDITIONAL EFFECTS

Effects to
Adjacent
Lands

Negligible Negligible
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Alternative A Alternative B
(No Action) (Preferred)
Effects to Negligible Beneficial, minor, long-term
Nearby
Residents
Cumulative Negligible Negligible
Effects

6.1 Effects Common to All Alternatives

Integrated Pest Management (IPM). Potential effects to the biological and physical environment
associated with the proposed site-, time-, and target-specific use of pesticides (Pesticide Use
Proposals [PUP]) on refuge lands are evaluated using scientific information and analyses
documented in “Chemical Profiles” (see Appendix G). These profiles provide quantitative
assessment/screening tools and threshold values to evaluate potential effects to species groups (birds,
mammals, and fish) and environmental quality (water, soil, and air). The PUP (including appropriate
best management practice [BMP]) would be approved where the Chemical Profiles provide scientific
evidence that potential impacts to refuge biological resources and its physical environment are likely
to be only minor, temporary, or localized in nature. Along with the selective use of pesticides, a PUP
would also describe other appropriate IPM strategies (biological, physical, mechanical, and cultural
methods) to eradicate, control, or contain pest species in order to achieve resource management
objectives.

The effects of these non-pesticide IPM strategies (e.g., mechanical control or removal of an unnatural
nutrient source exacerbating the growth of an undesirable species) to address pest species on Refuge
lands and waters would be similar to those effects described elsewhere within this chapter, where
they are discussed specifically as habitat management techniques to achieve resource management
objectives on the Refuge.

Based on scientific information and analyses documented in “Chemical Profiles,” most pesticides
allowed for use on refuge lands and waters would be of relatively low risk to non-target organisms as
a result of low toxicity or short-term persistence in the environment. Thus, potential impacts to
Refuge resources and neighboring natural resources from pesticide applications would be expected to
be minor, temporary, or localized in nature.

6.2 Effects to the Physical Environment

Topics addressed under the physical environment section include effects (direct and indirect) to water
quality, air quality, and soils.

Continuing the current management (Alternative A) generally has negligible, if any, effects because
little or no change to current conditions is proposed. The effects for Alternative B are described in
terms of the change from current conditions and given the increased management level is more
beneficial than Alternative A.
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6.2.1 Effects to Soils

Effects from Habitat Management Strategies: Under Alternative A and B, several habitat
management strategies involve monitoring. Depending on the type of monitoring conducted, there
could be effects to soils from the equipment used and its installation, both terrestrially on the two
islands and to the sandy bottom of the lagoon. Examples of such equipment that may disturb soils
include the stakes used to mark out a grid on Rose Island, pitfall traps for insect collection, and
anchors that might be used to secure a science buoy in the lagoon. Soils may also be collected. The
trampling of soils by those conducting the monitoring (e.g., 6 people for 15 days per year) may also
either shift or compact the humus or sand. Such activities (and therefore effects) may be short- or
long-term depending on the monitoring objective. However, given similar monitoring activities
already conducted at the Refuge and other refuge atolls and that the two islands experience wash
overs during storms, it is anticipated that effects to soils would be negligible.

Teams monitoring the terrestrial system and the reef flats need to camp on the island in order to do
their work at the appropriate time relative to diel and tidal cycles. Setting up temporary tents may
disturb soil with tent stakes but the disruption is minimal and temporary.

. H : é
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Examples of temporary tents used for field work. USFWS.

Under Alternative B, restoration of the littoral forest may also have effects to soil through changes in
vegetation cover type and input of guano by the birds. The objective of forest restoration is to
increase the Pisonia population and inhibit the niu population. This increase in vegetation could also
lead to more available habitat for nesting seabirds, thereby increasing the amount of guano input into
soils.

However, given that historical data show the littoral forest having had larger coverage than it does
today, it is anticipated that this would be a beneficial effect that could restore the soil structure to
previous conditions (the combination of guano and Pisonia growing on coralline substrate produces a
rich peat-like acidic humus called phosphatic cay rock [Fosberg 1957]). Additional restoration work
could be removal of pest species, such as the patches of non-native grasses that were removed in
1994. Very temporary disturbance of the soil occurs when such plants are removed (e.g., roots
uprooted); however, given they were not part of the original habitat, their removal could be beneficial
for soils in returning soil chemistry to a previous state. Therefore, effects are anticipated to be minor,
but beneficial.

Installation of remote sensing is proposed under Alternative B. Depending on the type of system
used, installation of such equipment may affect soils similar to the monitoring activities (e.g., stakes
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or poles into the ground for sensors, solar panel, antenna, battery pack, camera, etc.). Installation of
the system would be only a temporary disturbance, however, this would be a long-term, beneficial
effect as the system would be in use for the duration of the CCP and would help to deter illegal
trespass and people trampling on the soils. It is anticipated that the effects to soils would be
negligible to minor based on similar technologies already used on the islands of Kaua‘i, O‘ahu, and
Maui in Hawai‘i and northern California.

Effects from Research Management Strategies: Similar to the monitoring activities identified in
the habitat management section above, identified research projects may involve installation of
equipment or stakes and soil collection. Research activities may be short- or long-term depending on
the research objective. However, these effects are anticipated to be negligible given the experience of
staff with similar research projects conducted at the Refuge and other refuge atolls. Additionally,
permitted research also undergoes a review of possible impacts before they are issued to help ensure
effects are negligible (for further information, see related CD in Appendix C).

Effects from Cultural Resource, Outreach, and EE Management Strategies: Under both
Alternatives A and B, reinstituting minimal signage is proposed. Soil disturbance would occur related
to installation (staking poles into the ground). It is proposed under Alternative B to restore the
cement monument erected by the Governor in 1920. Soil disturbance would occur to resurrect this
fallen monument as it would need to be placed back into the ground with appropriate structures to
keep it upright. Under this alternative, archaeological surveys as well as visits by cultural
practitioners may occur. The trampling of soils by those conducting such activities could be
experienced. However, given that the restoration would occur in the same area where the monument
still exists and where soils are already disturbed and that Refuge-authorized personnel would
accompany archaeologists and cultural practitioners to educate on minimizing such impacts, it is
anticipated that effects to soils would be negligible.

For EE, it is proposed to bring a small group of teachers and students (<10 people and <once every 3
years) to the Refuge. Similar to management effects already identified, trampling of soils and
disturbance of soils either through camping or walking around would be the effects most related to
EE. However, similar to the other management effects, Refuge-authorized personnel would
accompany this group to educate on minimizing such impacts or the group may be required to stay
on the boat rather than camp so it is anticipated that effects to soils would be negligible.

Conclusion: Overall effects to soil from commonly proposed management actions under both
Alternatives A and B would be negligible. The additional actions proposed under Alternative B
(namely littoral forest restoration) effects would be minor, long-term, and beneficial.

6.2.2 Effects to Water Quality

Effects from Habitat Management Strategies: Under both Alternatives A and B, proposed
management actions which may affect water quality are removal of the iron and related
cyanobacteria. Cyanobacteria blooms and mats that negatively affect reefs by smothering corals and
other invertebrates have been documented in coral reef and seagrass habitats (Richardson 1995, Paul
et al. 2005, Kelly et al. 2012) but effective means of removing them have not been developed. It is
generally accepted that iron limits primary production by algae and cyanobacteria on central Pacific
coral atolls, where sediments consist mostly of calcium carbonate generated through the erosion of
calcifying organisms, and that shipwreck-associated iron releases these primary producers from
bottom-up controls and enables their proliferation (Kelly et al. 2012). Removing the exogenous
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source of the iron (i.e., metallic debris from the shipwreck), is clearly the first management action to
be undertaken to control the proliferation, and at Rose Atoll all visible metallic debris was removed
by 2007. Nonetheless, effects can be persistent and such “black reefs” can extend large distances
from the wreck site, suggesting that the iron is being rapidly complexed and recycled in the marine
environment.

Ecological disturbances on reefs can reach critical thresholds resulting in a shift to an alternative
stable state (“phase shift”), which is then maintained by self-reinforcing feedback mechanisms. On
coral reefs, it has been posited that phase shifts could be irreversible even after a disturbance is
resolved (Knowlton 1992, Norstrom et al. 2009). With this caveat, the potential for recovery at Rose
Atoll is promising because these remote reefs are spared many anthropogenic impacts, such as
overfishing and pollution, and because high densities of coral cover and CCA nearby increase the
likelihood of repopulation by stony corals and CCA (Schroeder et al. 2008).

Despite biological sequestration, the amount of iron entering the atoll ecosystem from the shipwreck
was likely low, given the mixing effects of waves, tides, and currents. Thus, it is anticipated that
effects to water quality from iron removal and related cyanobacteria control would be beneficial but
minor.

The use of small boats with outboard motors in the Refuge may affect water quality related oil
emissions. However, this would be minimized by requiring all outboard motors be 4-stroke engines.

Effects from Research Management Strategies: During post-management of the 1993 ship wreck,
it was discovered that the reinforcing bar (rebar) rods used for marking monitoring sites were
leaching iron and causing tiny cyanobacteria blooms in halos around each stake. Since then, all
research equipment left in the water is required to be made of stainless steel or other non-reactive
materials to avoid such incidents. Monitoring for climate change variables is proposed, which would
include water quality. It is anticipated that this would be beneficial as it would provide a baseline for
water quality monitoring and alert the Refuge staff of any changes where management actions may
need to be implemented. Given the very minor water quality work proposed and biosecurity
measures currently in place, it is anticipated that effects to water quality from research would be
negligible.

Conclusion: Overall effects to water quality would be minor and beneficial under both Alternatives
A and B due to the continued removal of iron and related cyanobacteria. Water quality effects
resulting from the additional monitoring proposed under Alternative B would be negligible.

6.2.3 Effects to Air Quality

Effects from Habitat Management Strategies: Under both Alternatives A and B, any activities
conducted would follow Federal standards of ambient air quality to assess air quality effects.
Management strategies that could have air quality effects are mainly related to application of
herbicides. Though it is anticipated that any use of herbicides would be directly applied to the target
species (e.g., hand application or squirt bottles), should any spraying (e.g., backpack spraying) occur,
to avoid spray drift, approved herbicides would be used in accordance with recommendations on the
label attached to the product (e.g., applying large droplets for sufficient coverage, avoid application
of herbicides on windy days or certain times of day).
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Given the lack of data on ambient air quality specific to the atoll, it is difficult to assess the
magnitude of effects this action on air quality, especially since tradewinds blow out to sea and
dissipate such spray. However, given that we anticipate not using spraying as a primary herbicide use
and have protocols in place, it is anticipated the effects would be negligible.

The use of small boats with outboard motors in the Refuge would result in some exhaust being
emitted. This would be minimized by requiring all outboard motors be 4-stroke engines.

Conclusion: Effects to air quality from proposed management actions under both Alternatives A and
B are negligible.

6.3 Effects to Wildlife and Habitats

Topics addressed under the wildlife and habitats section include direct and indirect effects to the
perimeter reef, ava, lagoon, beach strand, littoral forest and the species supported by these habitats
such as CCA, turtles, corals, fish, other invertebrates, birds, and Pisonia grandis and other
indigenous plant species.

The ESA, MBTA, and related recovery and conservation plans (e.g., green and hawksbill turtles,
seabirds, shorebirds) were used to assess thresholds of significance for these analyses.

Unless otherwise stated, continuing the current management (Alternative A) generally has negligible,
if any, effects because little or no change to current conditions is proposed. Alternative A continues
the beneficial effects of management. The effects for Alternative B are described in terms of the
change from current conditions and given the increased management level is more beneficial than
Alternative A.

6.3.1 Effects to Habitats
6.3.1.1 Effects to Ava

Effects from Habitat Management Strategies: Monitoring to assess ava health and integrity is
proposed under Alternatives A and B. Installation of oceanographic instruments such as current
meters would require some small disturbance to the substrate to attach the device. Current anchoring
devices used by NOAA CRED for instrumentation to monitor water flow rate and direction in the
ava has had no discernible effect on the depth, topography, or other features of the ava; thus, effects
are anticipated to be negligible as these activities would not widen or alter the ava in any way.

Effects from Research Management Strategies: New research strategies proposed under
Alternative B may increase boat traffic going through the ava. However, it is anticipated that this

would have negligible effects to the ava as these activities would neither widen nor alter the ava.

Effects from Cultural Resource and EE Management Strategies: See previous analysis for
research management.

Conclusion: Effects to the ava from proposed management actions are negligible.
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6.3.1.2 Effects to Lagoon

Effects from Habitat Management Strategies: Under Alternatives A and B, proposed monitoring
to assess climate change variables as well as key focal species in this habitat would be important to
assess the overall health of the lagoon. Additionally, under Alternative B, installation of remote
sensing equipment may, depending on the system selected, require equipment be anchored in the
lagoon and on the sandy bottom. However, it is anticipated that these activities would have negligible
effects as they are minimal in scale and would adhere to Refuge protocols concerning use of
equipment and habitat/species interactions (see previous sections such as 6.2.1 where examples of
monitoring activities are provided).

Implementation of Alternative B would involve more
frequent visits to the Refuge by staff, researchers, and
cultural practitioners and increased use of anchors to hold
boats in place while management activities are conducted.
Anchors and the anchor chain that are improperly placed in
hard-bottom habitat can cause localized damage to corals,
faisua, and other sessile organisms when the boat swings
on the anchor in response to wind and waves, drags due to
Management boats used. USFWS. insufficient anchor line scope, or fouls when pulled up
from the surface. Far less damage is potentially done by
anchors on sand and other soft bottom, but such substrates provide poor holding power and the
anchor would drag unless there is no wind or water motion affecting the boat. These effects can be
mitigated by live-boating (i.e., not using an anchor, but keeping a coxswain aboard to maintain boat
position in the vicinity of snorkelers/divers); using a diver to hand-place the anchor; using a diver to
clear the anchor from the bottom before it is hauled up; and frequently checking the position of the
boat for drift or anchor drag. These practices are already utilized by the Refuge. Additionally, a
mooring buoy is also being considered. This would greatly reduce impacts compared to anchoring
because the impacted area would be less in size and it would only be in one spot (installing would
require sand screws to anchor the mooring in the sand bottom). Mooring buoys have been shown to
minimize damage from frequent anchoring in places such as the Florida Keys National Marine
Sanctuary and the Molokini Islet off of Maui. Site selection would be based on little to no impact to
resources. Based on these measures, effects of securing boats are anticipated to be negligible.

Effects from Research Management Strategies: Same as above in habitat management strategies.

Conclusion: Effects to lagoon from proposed management actions under both Alternatives A and B
are negligible.

6.3.1.3 Effects to Perimeter Reef

Effects from Habitat Management Strategies: Under Alternative A, the Service would continue to
monitor the abundance and distribution of the cyanobacterial community. This monitoring would

also occur under Alternative B and similar to the lagoon, various monitoring and survey work is
proposed to ensure the continued health and functionality of the reef. Examples of proposed items to
be monitored include the reef’s growth, elevation, and holes available to sea urchins; the benthic
succession as cyanobacteria recede; survey and removal of marine debris; and density and biomass of
focal species such as fish, corals, tuitui, and so on. Monitoring the shallow perimeter reef requires
reef-walking, which has the capacity for damaging soft-bodied animals (e.g., sea cucumbers) or
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breaking the branches of calcified organisms such as corals and the coralline red alga Jania.
However, selection of careful footing on hard, even substrate such as CCA, barren substrate, or
substrate covered with turf algae, serves to protect the safety of the reef-walker as well as the habitat
and its living biota. Stakes that may be installed to mark transects or quadrat locations to return to on
future monitoring surveys would be stainless steel or other durable material (e.g., PVC), which have
been shown in previous work at the Refuge and other atolls to have no impact on the marine
environment. Nylon, plastic, or fiberglass transect lines and lightweight quadrats composed of PVC
pipe, which are briefly placed to delineate a sample area, are widely used in coral reef survey work
throughout the Pacific and have no impact on the substrate or biota. If samples of living biota or
abiotic substrate are required for identification or other analytic work, the minimum number of
samples necessary for statistical purposes is collected, and the location of samples is spatially
dispersed so as to minimize the effect on substrate cover, integrity of the biological community, and
reproduction/recruitment processes. Based on similar monitoring already conducted at the Refuge
and other atolls, it is anticipated that these activities would have minor effects as they are minimal in
scale.

Additional habitat management proposed under Alternative B is the establishment of a systematic
marine debris removal program. Derelict fishing gear, fish aggregation devices and other marine
debris that snags on reefs can cause substantial damage by breaking corals through wind- and tide-
driven water motion, smothering and crushing soft-bodied organisms, and potentially introducing
alien marine biota that have grown on or become entrapped within the debris. Careful removal of
debris involves application of techniques that do not cause further damage to the reef, e.g., cutting
nets that are snagged around corals so the colonies are not broken or snapped off when the net is
removed. Marine debris removal, when carefully conducted, would have a minor to intermediate
benefit, depending on the quantity and type of debris involved.

Effects from Research Management Strategies: Same as above in habitat management.

Conclusion: Under Alternative A, the proposed monitoring program would have negligible effects to
the perimeter reef. Long-term beneficial minor to intermediate effects are expected from the
proposed management actions under Alternative B such as the systematic marine debris removal
program.

6.3.1.4 Effects to Beach Strand

Effects from Habitat Management Strategies: See 6.2.1 effects to soils concerning monitoring
activities. Under both Alternatives A and B, restoring native coastal plants is proposed. This action
would improve the beach strand habitat by restoring former vegetation which may have been lost or
impeded by the presence of rats. Such native coastal plants would also provide habitat for seabirds
(e.g., sooty terns and noddies). Additionally, surveying for marine debris (and rem