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FOREWORD

Aloha! I am pleased to present the 2015 edition of Hawai‘i’s State Wildlife Action Plan
(SWAP), detailing the strategy and plans of the Department of Land and Natural Resources and
its partners to address the conservation needs of over 10,000 species native to Hawai‘i. This is an
update of the 2005 plan that was used successfully over the past ten years to make significant
progress in the conservation of our native wildlife. In keeping with the original plan, this SWAP
comprehensively outlines a statewide strategy for conserving native wildlife species,
encompassing species found from the mountains to the seas, and from the Northwestern
Hawaiian Islands to the Main Hawaiian Islands.

This update is timely, and can be used to begin a new phase of cooperation, coordination, and
renewed effort to conserve Hawai‘i’s native wildlife. Although progress is being made, the stark
reality is that these species and their habitats, many of which are found nowhere else on earth,
face tremendous challenges because of habitat loss, the introduction of non-native invasive
species, and the adverse effects of a changing climate. More than half of native habitats have
been lost, and the introduction of non-native plants, animals, and diseases, like miconia, coqui
frog, and West Nile virus, constitutes an ongoing threat to native animals and the very existence
of entire species. Hawai‘i’s SWAP calls for working together to turn the tide on the decline of
native wildlife and habitats. By building on and incorporating lessons from the conservation and
research efforts that have been made thus far, and by applying the best available science, this
SWAP establishes statewide objectives and strategies that address the challenges facing our
native wildlife and habitats.

This plan is the result of the hard work of many people—I offer a sincere mahalo to all who
participated in its update. I invite everyone to join in partnership with the Department, our sister
management agencies, community groups, businesses, landowners, and citizens to help
implement the vision expressed in this plan. Together, we can ensure that Hawai‘i’s unique and
rare species continue to exist for future generations.

Suzanne Case
Chairperson
Department of Land and Natural Resources
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EXECUTIVE SUMMARY
BACKGROUND

Hawai‘i’s 2015 edition of the State Wildlife Action Plan (SWAP) is a continuation of a
historic initiative begun in 2005 with the first edition of this plan, then called the
Comprehensive Wildlife Conservation Strategy (CWCS). This plan comprehensively
reviews the status of the full range of the state’s native terrestrial and aquatic species,
over 10,000 of which are found nowhere else on earth, and builds on the foundation
developed in 2005. Hawai‘i’s SWAP presents strategies for long-term conservation of
these species and their habitats. The SWAP continues the approach established by the
CWCS, which leveraged Hawai‘i’s strong history of conservation and prescribed
collaboration among resource managers, biologists, and concerned individuals statewide.
The 2015 SWAP builds on the cooperation and successes that came out of the 2005
CWCS and the broad level of support it received. It calls for expanding and strengthening
the partnerships that have been developed, and for using the momentum that has been
fostered by the Hawai‘i Department of Land and Natural Resources (DLNR) to
implement this plan’s conservation strategies.

STRATEGY APPROACH AND DEVELOPMENT

The reason for updating the SWAP is twofold: first, to continue the coordinated and
comprehensive planning and implementation of conservation strategies and actions to
manage and restore native wildlife, and second, to continue participation in the State
Wildlife Grant (SWG) program administered by the U.S. Fish and Wildlife Service
(USFWS). Under this program, Hawai‘i receives approximately $450,000 - $500,000 per
year to fund SWAP projects. To participate, all states and all U.S. territories are required
to update their SWAP by October 1, 2015, and to include the following eight required
elements:

1) Information on the distribution and abundance of species of wildlife identified as
“Species of Greatest Conservation Need,” including low and declining
populations, as the state fish and wildlife agency deems appropriate, that are
indicative of the diversity and health of the state’s wildlife;

2) Descriptions of the locations and relative condition of key habitats and
community types essential to the conservation of species identified in (1);

3) Descriptions of problems which may adversely affect species identified in (1) or
their habitats, and priority research and survey efforts needed to identify factors
which may assist in restoration and improved conservation of these species and
habitats;

4) Descriptions of conservation actions proposed to conserve the identified species
and habitats and priorities for implementing such actions;

5) Proposed plans for monitoring species identified in (1) and their habitats, for
monitoring the effectiveness of the conservation actions proposed in (4), and for
adapting these conservation actions to respond appropriately to new information
or changing conditions;

Hawai‘i’s State Wildlife Action Plan ES-1
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6) Descriptions of procedures to review the plan at an interval not to exceed ten
years;

7) Plans for coordinating the development, implementation, review, and revision of
the plan with federal, state, and local agencies and Indian tribes that manage
significant land and water areas within the state or administer programs that
significantly affect the conservation of identified species and habitats; and

8) Provisions to ensure public participation in the development, revision, and
implementation of projects and programs.

The Hawai‘i DLNR has worked with conservation partners to update the 2015 SWAP
and thus continue to guide conservation efforts across the state for the next ten years. The
2015 plan follows the same format as the CWCS. It uses the best available science,
incorporates information from many existing management, conservation, and recovery
plans, and applies the knowledge of DLNR staff and conservation partners who worked
on implementing the 2005 plan. Their successes and lessons learned were analyzed to
update the chapters of this plan. The plan update also is based on collaboration with local,
state, and federal agencies, non-governmental organizations, private landowners, and
interested citizens. A variety of outreach methods such as meetings with staff and
technical experts, public information meetings, an interactive website, press releases, and
email were used to invite and expand participation in the update process. Chapter 2 of
this document outlines the methods and approaches used to update Hawai‘i’s SWAP.

This plan assesses threats to species and their habitats and conservation needs at three
levels: statewide, island-wide, and taxa-specific. Chapters 3 and 4 present an overview of
Hawaii’s unique species and their habitats, identify the major threats to the long-term
conservation of these species and habitats, and present seven conservation objectives to
address these threats. Under each objective, strategies of highest priority are labeled;
however, because conservation needs in Hawai‘i far exceed the resources available,
implementation of any of the identified strategies will benefit native wildlife and habitats.
Chapters 5 and 6 present more specific information for the marine environment (Chapter
5) and the individual islands and the Northwestern Hawaiian Islands (NWHI) (Chapter
6). Fact sheets on individual taxa or on groupings of taxa were developed to present
information relating to elements one through five, and are compiled in Chapter 7. Finally,
recognizing that monitoring is critical to the overall success of the SWAP, Chapter 8
discusses existing and needed monitoring programs for species and habitats, as well as
implementation and monitoring of Hawai‘i’s SWAP, including the ten-year revision.

HAWAI‘I’S STATE WILDLIFE ACTION PLAN

Hawai‘i’s Species of Greatest Conservation Need (SGCN) include all native terrestrial
animals, all endemic aquatic animals, additional indigenous aquatic animals identified as
in need of conservation attention, a range of native plants identified as in need of
conservation attention, and all identified endemic algae. The SGCN include terrestrial
mammal (1), birds (78), terrestrial invertebrates (~5,000), freshwater fishes (5),
freshwater invertebrates (12), anchialine pond-associated fauna (20), marine mammals
(26), marine reptiles (6), marine fishes (151), marine invertebrates (197), and flora (over
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756). The 2015 plan includes 122 new or updated fact sheets, with much greater
coverage of native invertebrates (55 new fact sheets and five updates) addressing the
status of, threats to, and conservation needs of native invertebrates; an update of fact
sheets addressing status, threats, conservation needs, research and monitoring for 33
forest birds, 11 marine species, seven seabirds, six waterbirds, three birds from the
NWHI, the ‘1o (Buteo solitarius) and Hawaiian hoary bat (Lasiurus cinereus semotus).

The major threats and challenges facing Hawai‘i’s native wildlife are common to most
species groups and habitats and include:
e Loss and degradation of habitat resulting from human development, alteration of
hydrology, wildfire, invasive species, recreational overuse, and natural disaster;
e Invasive species (e.g., habitat modifiers, including weeds, ungulates, algae and
corals, predators, competitors, disease carriers, and diseases);
The ecological consequences of climate change;
Limited information and insufficient information management;
Uneven compliance with existing conservation laws, rules, and regulations;
Overharvesting and excessive extractive use;
Management constraints; and
Inadequate funding.

The majority of these threats and challenges are the same as identified in 2005, with the
exception that the ecological consequences of climate change were added. New or
increasing threats identified in the 2015 plan include emergence of new diseases such as
rapid ‘ohi‘a death or ‘Ohi‘a wilt on Hawai‘i, new or increasing instances of coral disease
in reefs throughout the State, spread of mosquitos and avian malaria into high elevation
forests on Kaua‘i, climate-change triggered coral bleaching events, excessive extraction
of marine invertebrates, and predation on native land invertebrates by a host of
introduced pests.

To address these threats, the SWAP identifies multiple strategies to implement the
following seven priority conservation objectives for the state:

1) Maintain, protect, manage, and restore native species and habitats in sufficient
quantity and quality to allow native species to thrive;

2) Combat invasive species through a three-tiered approach combining prevention
and interdiction, early detection and rapid response, and ongoing control or
eradication;

3) Develop and implement programs to obtain, manage, and disseminate
information needed to guide conservation management and recovery programs,

4) Strengthen existing and create new partnerships and cooperative efforts;

5) Expand and strengthen outreach and education to improve understanding of our
native wildlife resources among the people of Hawai ‘i;

6) Support policy changes aimed at improving and protecting native species and
habitats; and

7) Enhance funding opportunities to implement needed conservation actions.
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Remarkable progress has been made in conservation and in implementing the strategies
and actions called for in the SWAP over the past ten years. The largest conservation area
in the country, Papahanaumokuakea Marine National Monument, encompassing 363,000
square kilometers (140,000 square miles) of land and marine waters around the
Northwest Hawaiian Islands, was established. The amount of land being managed for
conservation purposes in watershed partnerships has increased from 344,000 hectares to
890,000 hectares (850,000 acres to 2.2 million acres). At risk species such as the
endangered Kaua‘i ‘akikiki (Oreomystis bairdi) and ‘akeke‘e (Loxops caeruleirostris),
and O‘ahu tree snails have had captive propagation programs begun or expanded and the
Nihoa millerbird (Acrocephalus familiaris kingi) and Laysan duck (4nas laysanensis)
have been translocated to create populations on other islands in the NWHI. A project to
relocate néné (Branta sandvicensis) from a hazardous location near the Kaua‘i Airport to
safe locations on other islands is in progress and reducing risk to both the flying public
and the birds. Predator proof fences to protect populations of seabirds, nén€ and O‘ahu
tree snails have been built and operated. Increased survey and monitoring of status and
threats to seabirds, forestbirds and native invertebrates are ongoing and being expanded.
Conservation initiatives such as the Plant Extinction Prevention Program, Snail
Extinction Prevention Program, Kaua‘i Endangered Seabird Recovery Program, and
community-based marine managed areas, to name just a few, have begun, based largely
on partnerships, agency cooperation, and community involvement to address
conservation needs.

Further implementation of the 2015 SWAP will continue to require an ongoing effort of
local, state, and federal agencies, non-governmental organizations, communities, private
landowners, and individual citizens working together. Although the magnitude and scope
of the work needed to protect and recover Hawai‘i’s unique native species are large and
challenging, expanding our cooperative partnerships and working together to implement
the strategies and projects identified herein are critical if future generations are to see and
experience the unique native wildlife of Hawai‘i.
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CHAPTER 1: PURPOSE AND VALUE

Mission Statement: The mission of Hawaii’s State Wildlife Action Plan is to guide
conservation efforts across the state to ensure protection of Hawai ‘i’s wide range of
native wildlife and the diverse habitats that support them.

PURPOSE OF HAWAII'S
STATE WILDLIFE ACTION PLAN

The purpose of updating Hawaii’s State Wildlife Action Plan (SWAP) is to provide the
opportunity for resource managers, partners, and the public to review progress, examine
changing needs, and participate in a collaborative planning process to help manage all of
Hawai‘i’s unique native wildlife. The original plan, Hawai‘i’s 2005 Comprehensive
Wildlife Conservation Strategy (CWCS), was comprehensive in scope and went beyond
the legislative mandate to fully recognize the interconnectedness of Hawai‘i’s diverse
flora and fauna to create an integrated, strategic blueprint for the protection and recovery
of Hawai‘i’s biodiversity. Ten years later, much has been done, and new information and
strategies can be incorporated into the plan. Although much progress has been made, the
magnitude and scope of the work needed to protect and recover Hawai‘i’s unique species
remain challenging. This SWAP will guide the next steps for improving the biological,
cultural, and economic well-being of the islands and their people.

LEGISLATIVE MANDATE AND GUIDANCE

Historically, wildlife funding at the national level has been targeted towards species that
were hunted or fished for sport and towards species federally listed as threatened or
endangered. Declining populations of non-game, non-endangered species throughout the
nation and the lack of stable funding to address the needs of these species led to the
creation of the Wildlife Conservation and Restoration Program (WCRP) for fiscal year
2001 and the State Wildlife Grants (SWG) program (2002 to present) by the United
States Congress. The authorizing legislation for the SWG program is the Department of
the Interior and Related Agencies Appropriation Act, 2002 (PL 107-63). For Fiscal Year
2015, Congress provided $45,994,981 to the States and territories under the SWG
program. These programs provide funds to state agencies to begin the work needed to
protect and secure viable populations of the full range of wildlife and their habitats in
each state. The Hawai‘i Department of Land and Natural Resources (DLNR) holds the
constitutional and statutory authority to protect wildlife resources and administers the use
of these funds. Hawai‘i’s share of that funding has varied between $450,000 - $500,000
per year over the past several years, and in 2015 was $459,950.

As a condition for participation in these federal aid programs, Congress required states to
develop CWCSs to be eligible for SWG funding. Hawai‘i’s CWCS was developed and
approved in 2005 to meet this requirement. Congress also requires that each state update
its plan at least every ten years. The current update effort will meet this requirement.
Then and now, each state plan must include the following eight elements:
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1) Information on the distribution and abundance of species of wildlife identified as
“species of greatest conservation need,” including low and declining populations,
as the state fish and wildlife agency deems appropriate, that are indicative of the
diversity and health of the state’s wildlife;

2) Descriptions of the locations and relative condition of key habitats and
community types essential to the conservation of species identified in (1);

3) Descriptions of problems which may adversely affect species identified in (1) or
their habitats, and priority research and survey efforts needed to identify factors
which may assist in restoration and improved conservation of these species and
habitats;

4) Descriptions of conservation actions proposed to conserve the identified species
and habitats and priorities for implementing such actions;

5) Proposed plans for monitoring species identified in (1) and their habitats, for
monitoring the effectiveness of the conservation actions proposed in (4), and for
adapting these conservation actions to respond appropriately to new information
or changing conditions;

6) Descriptions of procedures to review the plan at an interval not to exceed ten
years;

7) Plans for coordinating the development, implementation, review, and revision of
the plan with federal, state, and local agencies and Indian tribes that manage
significant land and water areas within the state or administer programs that
significantly affect the conservation of identified species and habitats;

8) Provisions to ensure public participation in the development, revision, and
implementation of projects and programs.

The Hawai‘i DLNR is taking the lead to update the SWAP. As was the case in 2005, the
current update incorporates the best available information from the many existing plans
and programs developed for wildlife conservation, and coordinates with other local, state,
and federal agencies, non-governmental organizations, private landowners, and interested
citizens to implement the best approaches to ensure the long-term conservation of
Hawai‘i’s native wildlife.

VALUE OF HAWAI‘I’S SWAP

The value of Hawai‘i’s SWAP toward achieving its mission of conserving native species
and habitats lies in its ability to integrate the needs of the full range of native species and
habitats into a coordinated effort that enhances the effectiveness of broad cooperation
among agencies and landowners. Much of the groundwork for this collaboration was
described in the 2005 plan; this collaboration is currently demonstrated by numerous
partnerships, management plans, and species recovery plans. One major value of the
SWAP is that it synthesizes all this information into a strategy for the entire state.

Developing one document that covers the needs of a diverse range of species is a
historical endeavor for the State. Additionally, by working with and soliciting
information from a broad range of governmental agencies, non-governmental
organizations, and citizens, and by working together to implement the strategy, DNLR
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and its partners, through the development of the SWAP, has helped to create consensus,
excitement, support, and momentum to protect our native species. The first 10 years of

strategic statewide conservation planning has started the process of leaving a legacy of

biodiversity to our grandchildren. This update is intended to continue that progress.

By identifying important species and habitats, key threats, and objectives and strategies
for their conservation, and by creating a framework to measure the effectiveness of these
strategies, Hawai‘i’s SWAP lays the foundation for conservation of native wildlife and
their habitats for the next 10 years. By taking a proactive approach, Hawai‘i’s SWAP also
takes a fiscally responsible approach. The SWAP focuses on landscape-scale actions to
aid as many species as possible and to aid not only threatened or endangered species, but
more common species, providing a cost-effective alternative to recovering species
populations only after they have been listed as threatened or endangered and have
declined to critically low numbers. Additionally, by emphasizing measures that benefit
multiple species groups and habitats in which they reside, the SWAP represents an
improvement over single-species management, aiding many species for the same costs.
The challenge, however, will come with the sustained implementation of the SWAP.

HAWAI‘I’S UNIQUE WILDLIFE RESOURCES AND THEIR VALUES

The SWAP is especially important to Hawai‘i, the United States, and even the world,
because of the unique biology, cultural importance, and economic value of native
Hawaiian species. The Hawaiian Islands are the most isolated archipelago in the world,
situated in the middle of the Pacific Ocean more than 3,200 kilometers (2,000 miles)
from the nearest continent. Because of this extreme isolation, relatively few life forms
survived the rigors of the ocean crossing and reached the islands. Fewer still were able to
successfully establish populations in the archipelago over its 70 million year history.
Those that did, however, found a diversity of climatic and geological features that
provided an enormous range of habitat types. With extremely limited gene flow from
their distant, original populations, colonists rapidly adapted to their novel environments.
For many such colonists, unique adaptations occurred simultaneously among populations
that were isolated from one another on an island and between islands. Hawai‘i provides a
text-book example of adaptive radiation, the process by which many new species evolved
from a single common ancestor in a relatively short time span.

Although Charles Darwin never visited the Hawaiian Islands, he was aware of their
unique biology. If he had visited the islands, he would have discovered that Hawai‘i
surpasses the Galapagos Islands in the number and variety of species that evolved from a
small set of original colonizing ancestors. Scientists now recognize that the world’s
premier showcase of adaptive radiation is the Hawaiian archipelago. The diversity of
unique species that have evolved in the islands is nothing less than astounding, with
plants and animals that are so distinctive that the archipelago has been described as its
own biogeographic province that possesses the world’s highest degree of endemism — 90
percent for terrestrial species and 15 to 20 percent for marine species.
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The arrival of Polynesians approximately 1,600 years ago, and increasingly with the
arrival of Westerners in 1778, contributed to the destruction of native habitats and
introduced many novel threats to which the island’s species had never been exposed. For
more than 70 million years, the evolution of new species vastly exceeded losses to
extinction. Yet after the arrival of humans to the islands, within what is a blink of an eye
in geological time, numerous species began precipitous declines to extinction. These
losses include at least half of the native bird life, hundreds of unique plant species, and
undoubtedly thousands of lesser known taxa such as terrestrial insects and spiders that
were lost before they were ever described. Today, with less than 0.2 percent of the land
area of the United States, the Hawaiian Islands hold 28 percent of the nation’s imperiled
species. These include 434 taxa of plants and animals listed by the U.S. Fish and Wildlife
Service as endangered or threatened, and 50 taxa that are candidates for listing (USFWS
endangered species database, as of June 30, 2015).

Despite this, in present day Hawai‘i, the link between Native Hawaiian culture and native
species has not been lost and continues to be practiced in belief systems as well as
traditional practices such as gathering of native plants and animals for hula, traditional
medicines, carving, weaving, tool making, jewelry, and ceremonies. The special role and
relationship Native Hawaiians have with the native species and ecosystems in the islands
is perhaps most reflected in their increasing role in natural resource management in
places such as the island of Kaho‘olawe; Limahuli and Lumaha‘i valleys on Kaua“i;
Mo‘omomi, Moloka‘i; and Keauhou, Hawai‘i where traditional management practices
such as kapu (taboo) and ahupua ‘a (watershed)-scale thinking predominate.

Native wildlife is also important to all of Hawai‘i’s residents. Based on a 2004 “Wildlife
Values in the West” survey, a large majority of Hawai‘i’s residents (71%) strongly agree
that it is important to take steps to prevent the extinction of endangered species (Dayer et
al. 2006). Economically, wildlife viewing opportunities are worth hundreds of millions of
dollars to the State’s $10-billion-a-year tourism industry. Hawai‘i’s native wildlife and
their habitats also provide hundreds of millions of dollars in important goods and services
to residents. A recent University of Hawai‘i study of the economic valuation of water
quality, in-stream uses, species habitat, hunting, commercial harvest, ecotourism, and
climate control estimated the value of services to be between $7.4 to $14 billion in the
Ko‘olau Mountains of O‘ahu alone. Other examples of ecological services provided by
native habitats include coral reefs that protect beaches, homes, and businesses from
erosion, storms, and tsunami waves, and wetland habitats that filter the water supply.
Finally, actions preventing the introduction of invasive species benefit people as well as
native wildlife: invasive weeds increase the likelihood of wildfires that threaten homes
and native habitats; introduced ungulates (hooved animals) denude native forest, causing
soil erosion and sedimentation of streams and nearshore reefs and impacting fishing
opportunities; plants such as Miconia calvescens provide much less erosion control than
native trees, threatening billions of gallons of water provided by our watersheds; the
coqui frog (Eleutherodactylus coqui) poses quality of life issues for residents while eating
native invertebrates; the West Nile Virus and the brown tree snake (Boiga irregularis)
raise public health and safety concerns; and ‘6hi‘a wilt (Ceratocystis fimbriata), a newly
arrived fungal disease, threatens to decimate ‘Ohi‘a forests.
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ORGANIZATION AND FORMAT OF HAWAI‘I’S SWAP

Hawai‘i’s SWAP retains the organization and format of the 2005 CWCS, and addresses
the required eight elements at multiple scales, from the statewide perspective to island-
specific and taxa-specific levels. Chapter 2, Approach and Methods, describes the
processes used to update the SWAP and addresses elements 7 and 8. Chapters 3 and 4,
State of Hawai‘i Overview and Statewide Conservation Needs, provide a statewide
overview outlining the current condition of the state’s natural resources, management
activities, key threats to native species and habitats, and statewide conservation goals,
objectives, and strategies. Chapter 5, Marine Conservation Needs, and Chapter 6,
Island Conservation Needs, go beyond the statewide perspective to location-specific
threats and strategies, including those for the Northwestern Hawaiian Islands. Chapter 7,
Species of Greatest Conservation Need, provides details on all the listed wildlife taxa in
fact sheets that contain information for one taxa, closely related groups of species, or
species facing similar threats. These chapters (3-7) address required elements 1 through
5. Chapter 8, Monitoring, Implementation, and Adaptive Management, discusses
existing and needed monitoring programs for species and habitats, and DLNR plans for
future review of the SWAP, addressing elements 6 and 7. Finally, supporting sections
consisting of Appendices, Glossary, and Bibliography are included to provide
additional detail.
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CHAPTER 2: APPROACH AND METHODS
APPROACH

The State of Hawai‘i developed the first edition of its state wildlife action plan in 2005; at that
time, it was called Hawai i’s Comprehensive Wildlife Conservation Strategy (CWCS). Now, ten
years later, that plan must be updated to facilitate the effective implementation of its
conservation strategies and actions, and to continue receiving funds through the State Wildlife
Grants (SWG) program, administered by the U.S. Fish and Wildlife Service (USFWS). Periodic
updating of the plan, now called the State Wildlife Action Plan (SWAP), is a requirement for
receipt of federal funding under the SWG program, and USFWS has developed guidance on
requirements, process, deadlines, and content, including eight required elements. The
Association of Fish and Wildlife Agencies also has developed a set of best management practices
to provide guidance and examples that assist its member states in the process of developing a
SWAP, and to strive for uniformity in product. These documents have guided this major revision
of the Hawai‘it SWAP. The deadline for completion of the revision and submittal to USFWS is
October 1, 2015.

As was the case in 2005, the critical status of native ecosystems in Hawai‘i and the importance of
protecting all native terrestrial animals, all endemic aquatic wildlife, other aquatic species
threatened with decline, and a broad range of native flora is recognized and retained as the
foundation of the plan. Identifying and protecting the best remaining native habitats and intact
native communities is recognized as a high priority and a major focus of conservation efforts.
The status of key native habitats is described in general, and the location and habitat needs of
individual native species is described by species or similar taxa. On the ecological level, the
SWAP takes a habitat management approach and landscape view that takes into account the
complex relationships among species and their habitats and the need for change and adaptability.
The approach in 2015 is to build on and synthesize information from the 2005 plan, nurture and
expand on conservation partnerships and cooperative efforts implemented thus far, and
incorporate new information learned over the past ten years. The successful partnerships and
their efforts in Hawai‘i over the past ten years are highlighted with the goal of enhancing and
expanding existing partnerships and creating new partnerships that increase support for, and the
effectiveness of, Hawai‘i’s SWAP.

The Hawai‘i Department of Land and Natural Resources (DLNR) leads the development and
renewal of Hawai‘i’s SWAP, with joint cooperation by the Division of Forestry and Wildlife
(DOFAW) and the Division of Aquatic Resources (DAR), the divisions primarily charged with
protecting the state’s terrestrial and aquatic resources. For the current update, DLNR staff began
assembling and updating the document in 2014, but with staff shortages and turnover, decided to
seek additional assistance to complete the project. In 2015, DLNR asked H. T. Harvey &
Associates to assist with revising content and drafting the update. The SWAP team involved in
the 2015 update includes DOFAW and DAR staff members who are directly involved in
planning and implementing SWAP projects, plus H. T. Harvey & Associates ecologists who
have helped to write and edit the document.
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Because so much of the 2005 plan remained a relevant and sound foundation on which to
continue conservation efforts, the structure and content of that document was retained as much as
possible. The content of the 2005 plan was reviewed and evaluated by the SWAP team, species
experts within DLNR, management staff members who implement the plan, and staff members
who use the plan for grant applications. This group worked together to identify the content and
sections to be updated. Particular attention was paid to gaps in information on the Species of
Greatest Conservation Need (SGCN), new threats and challenges to native wildlife, new or
changing conservation strategies or management approaches or priorities, information on
vulnerability assessments and the impacts of climate change, island-specific information, and the
identification of important lands for conservation. Inquiries on these topics were then addressed
to agency and conservation partners, species experts, and management experts via written
requests and interviews.

The SWAP team drafted revisions to the plan and provided a public review draft to DOFAW and
DAR to review and approve for distribution to the public. The draft update was released to the
public for a 1-month review period, and a series of public information meetings was held on each
of the Main Hawaiian Islands to present the plan and gather input from the public. The draft was
also presented to the Board of Land and Natural Resources at a board meeting to brief the board
on updated plan content, process, and public input. Comments from the public meetings,
comments from the board, and any written comments submitted were addressed in the final
version of plan, as appropriate.

METHODS

Multiple methods were used to update Hawai‘i’s SWAP. The goal was to engage department
staff, federal and state agency partners, conservation partners, technical experts, and the public to
garner information to improve and update the plan, meet the required content (eight elements),
and continue support for wildlife conservation efforts. The following sections describe the
planning process and methods utilized to address required elements 7 and 8, coordination with
federal and state agencies and public participation.

OUTREACH

Public Participation

A variety of methods and opportunities was used to reach out to the public regarding the SWAP
update. The SWAP website, www.state.hi.us/dInr/dofaw/cwes/index.html, has been active and
on the DLNR website since the development of the first edition of the plan in 2005. The website
presented the 2005 edition in user-friendly sections, and encouraged the public and partners
involved in the first edition to stay involved, assist with implementation, and continue to develop
conservation strategies. Through the website, members of the public were urged to take the
opportunity to help shape the direction of current and future wildlife conservation efforts, and
were reminded that their experience, expertise, and ideas were critical to the process. They were
invited to provide information on Hawai‘i SGCN and identify opportunities and resources for
conservation action. As the SWAP update was taking shape, the website announced the start of
the process and again urged the public to get involved and provide input to improve the plan.
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During the update process, the website was updated to make new announcements, advertise
public meetings, and make products available for review. The public was invited to share
information by email or mail. Interested persons and entities were added to a contact list, which
was used to keep people updated and engaged in the process.

DLNR also issued press releases announcing the update of the plan and encouraging public
participation via the website. A press release was issued to announce the availability of the draft
public review document and to advertise the schedule of information meetings to be held on each
island. The draft SWAP was made available for a 30-day review period from August 1% to
August 31%, 2015. In mid-August, a series of seven public meetings were held on six islands
(two meetings on Hawai‘i Island) to engage the public in updating the draft SWAP. A total of 68
participants attended the public meetings, as private citizens, representatives of conservation
organizations, state or federal agencies, or interested stakeholders. Following these meetings, the
public was encouraged to provide comments via the website, email, and mail up through the
close of the public review period. The draft also was presented to the Board of Land and Natural
Resources as an informational briefing at a regular board meeting that was open to the public,
and at which the public and board could ask questions, and provide testimony and comments.

Resource Management Agency and Technical Expert Participation

Conservation and management of natural resources in Hawai‘i traditionally have involved strong
collaborative efforts. Hawai‘i’s 2005 CWCS was developed on a foundation of input from and
collaboration with conservation partnerships, paired with the incorporation of management
activities and strategies already established by existing species recovery plans, location-specific
management plans, and other available related plans and documents. That approach was
continued in the development of the 2015 update.

The SWAP team invited resource agencies, managers, and technical experts to participate in the
update, provide input on information gaps, and make recommendations on SGCN. Emails and
phone calls were made to a wide range of local, state, and federal agencies, non-governmental
organizations, and researchers to engage them in the process. The SWAP team also identified
existing partners and individually contacted them to solicit input and invite their participation.
Members of the SWAP team attended several professional conferences and meetings to network
and invite participation in the update process. Agencies and individuals were encouraged to
provide comments on additional SGCN, new information on threats and challenges, conservation
strategies and management approaches, and information on species vulnerability assessments to
incorporate into the update. Input received was incorporated into the draft plan. Those who
provided input were sent a copy of the public review draft and invited to participate in the public
information meetings on their island.

Participants in the revision included a wide range of agencies and organizations that have been
integral in implementing the 2005 plan and in conducting research on, and management of,
wildlife resources. Major contributors included Bishop Museum, The Nature Conservancy of
Hawai‘i (TNC), the Hawai‘i Invasive Species Council (HISC), Hawai‘i Watershed Partnerships,
the University of Hawai‘i, the Hawai‘i Institute of Marine Biology, USFWS, the U.S. National
Oceanic and Atmospheric Administration (NOAA), the U.S. Geological Survey (USGS), and the
U.S. National Park Service (NPS), and the Pacific Islands Climate Change Cooperative.
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UPDATE ON CONSERVATION STRATEGY

From the methods described above, DAR and DOFAW staff and individuals and organizations
with expertise on species groups or islands were contacted for input on the SWAP update. These
groups along with the website, and public meetings were used to develop updates for the
following components of Hawai‘i’s SWAP.

Identifying Species of Greatest Conservation Need and Their Habitats

The Hawaiian Islands are biologically diverse, with fauna characterized by high levels of
endemism. Many migratory species spend key parts of their life cycles (e.g., breeding or
wintering) in Hawai‘i. The 2005 CWCS recognized the global rarity of these species or the
importance of Hawai‘i to these species, and developed a broad list of Hawai‘i’s SGCN. The
2005 list included species meeting the following criteria: 1) all terrestrial indigenous animals as
identified by the Hawai‘i list of indigenous species (Hawai‘i Administrative Rules Title 13
Chapter 124); 2) all aquatic endemic animals; 3) any animal taxa on the federal threatened,
endangered, candidate, or species of concern list; 4) any animal protected by the U.S. Marine
Mammal Protection Act; 5) any native animal on the International Union for the Conservation of
Nature and Natural Resources' (IUCN) Threatened Red List or the Convention on International
Trade in Endangered Species (CITES) appendices; and 6) additional animals suggested by
technical experts in natural resource management agencies and informal advisory groups as
deserving of attention for other reasons. Migratory species with irregular or insignificant
presence in the state were not included on the list; neither were introduced species, which by
their nature do not represent the natural biodiversity of Hawai‘i. Native plant species were
included in SGCN list if they met the following criteria: 1) plant species federally listed as
threatened, endangered, or as a candidate for listing; 2) plant species identified in the Plant
Extinction Prevention program (PEP) (2005 genetic safety-net plants; i.e., plants with fewer than
50 individuals extant); 3) plant species identified as important elements of native habitats; 4)
endemic aquatic plants; and 5) endemic terrestrial and aquatic algae. A plant species was
considered an important element of native habitat if it was a dominant or codominant member of
an identified natural community according to the Manual of the Flowering Plants of Hawai ‘i or
if there was evidence that the plant was known to be a host for native wildlife, a food source for
native wildlife, or habitat for native wildlife.

Given the large number of species, for organizational and management purposes, species were
grouped into the following categories: terrestrial mammals, birds (forest birds, raptors,
waterbirds, seabirds, migratory shorebirds and waterfowl, and Northwestern Hawaiian Islands
passerines), terrestrial invertebrates, freshwater fishes, freshwater invertebrates, anchialine pond
fauna, marine mammals, marine reptiles, marine fishes, marine invertebrates, and native flora in
dire need of conservation attention.

Together, the Fauna Species of Greatest Conservation Need and the Flora Species of Greatest
Conservation Need compose Hawai‘i’s SGCN. The focus of the SWAP is on habitats essential to
these species, threats to these important habitats, and management strategies needed to preserve
and expand these habitats. The best remaining native habitats and communities often provide the
core habitat where native wildlife persist. The SWAP describes the key native habitats, their
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associated wildlife and threats at a statewide and island level. The Plan also describes the habitat
of species of greatest conservation need by individual species or taxa. The conservation of
habitat is approached at an ecosystem and landscape level to benefit multiple species.

To develop the 2015 update, the 2005 SGCN list was reviewed by DLNR agency staff, partner
agencies, and species experts, was posted on DLNR website for public consideration and
comment, and was discussed at public meetings. DOFAW and DAR species experts and
management staff, partner resource management agencies, other species experts, and the public
provided recommendations to update the list. Perhaps reflecting the degraded and threatened
status of most native habitats, no recommendations were made to remove species from the list.
Species recommended for inclusion were evaluated by the SWAP team technical staff using the
above criteria, and were included as appropriate. Updated species accounts are identified by a
footer with the date “October 1, 2015,” whereas accounts that were not revised retain the 2005
date.

Identifying Threats, Conservation Objectives, Research Needs, Monitoring Needs, and
Priorities

A similar process was used to update the plan’s information on threats, conservation objectives,
and management approaches, and to solicit new information on species vulnerability and the
impacts of climate change. Hawai‘i’s SWAP team reviewed existing plans, policies, and
scientific literature from local, state, and federal agencies, private landowners, non-governmental
organizations, and academic researchers. The SWAP team solicited input from resource
managers and biologists through conversations, emails, meetings, and interviews. Based on this
input, information on threats, conservation objectives and management approaches, research
needs, monitoring needs, species vulnerability assessments, and climate impacts were updated at
the island level and statewide level. Issues such as funding and management challenges, public
use impacts, public outreach, and coordination with other programs such as the public hunting
and outdoor recreation programs were considered. At the statewide level, the seven major
conservation objectives for Hawai‘i’s SGCN and their important habitats were reviewed and
updated based on expert input. These objectives reflect the conservation priorities for the state
without regard to the limitations of the SWG program, recognizing the need to comprehensively
identify the state’s conservation priorities to enhance the possibility of implementation. Under
each objective, strategies of highest priority were labeled, but no further prioritization occurred
as all strategies are important priorities and implementation of these strategies depends on
several factors beyond relative ecological importance, such as funding, landowner interest,
community support, or technological capacity. Because conservation needs in Hawai‘i far exceed
the resources available, implementation of any of the identified strategies will benefit native
wildlife and habitats. Important threats and conservation strategies were highlighted for each
island, for the Northwestern Hawaiian Islands, for the marine environment, and for specific taxa.

Maps/Geographic Information System Information

The SWAP team worked closely with DOFAW and DAR project managers and species experts
to review and update the SWAP's information on species distributions, and areas to be managed
for conservation enhancement. Spatial information was obtained from DOFAW and DAR GIS
databases, as well as from published information in DOFAW and DAR records and the
published reports and databases of USFWS, USGS, NPS, and NOAA.
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The maps in the Chapter 7 species accounts were updated if the species account was new or
revised.

Plan Review

The public review draft Hawai‘i SWAP was announced and shared through multiple venues,
including the DLNR website, press releases, public meetings, and emails to interested parties.
The schedule of public meetings also was publicized using these methods. The complete revised
draft of new materials, such as fact sheets on terrestrial invertebrates, and the update of the
SWAP Chapters, were included in the public review process. Reviewers were informed that all
updated sections of the SWAP are identified by a footer with the date “October 1, 2015,”
whereas the Fact Sheets which were not revised contained the note “Last Updated October
2005.”

Upon the conclusion of the public meetings and public review process, the comments were
compiled, reviewed, and evaluated. Comments received during the public review process were
incorporated as appropriate. The draft SWAP was then finalized and presented to DOFAW and
DAR for final review. The SWAP was presented as an information item to the Board of Land
and Natural Resources at a regular meeting to brief them on the plan update and process. The
finalized plan was subsequently submittal to the USFWS by the October 1, 2015 deadline.

Plan Style

The writing style, document structure, and relevant content of the 2005 plan was retained as
much as possible in drafting the update. The preparers followed the approach of trying to make
the document readable for a general audience. The definitions of abbreviations and the scientific
names of species are provided on their first mention in each chapter. Reference materials and
sources are listed at the end of each chapter and in the Bibliography, rather than in extensive
citations throughout the text. As was the case with the 2005 plan, references are cited sparingly
in text (much information was obtained from generally available resources like agency websites,
and from personal communications with staff and species experts). The Bibliography sections in
each chapter, and the master Bibliography at the end of the plan, were revised to add new
sources of information used for the update, but were not edited to remove older references.
Lastly, some species accounts in Chapter 7 did not require updates; therefore, all updated
sections of the SWAP are identified by a footer with the date “October 1, 2015,” whereas
unrevised sections are noted to have been “Last updated October 2005.”
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CHAPTER 3: STATE OF HAWAI‘I OVERVIEW

Due to its extreme isolation and climactic conditions, Hawai‘i is characterized by high levels of
endemism in both its native animals and plants, with over 10,000 species found nowhere else on
earth. Unique and varied habitats are also found across the islands. As a result, Hawai‘i presents
both an opportunity and challenge for conservation. While the threats to Hawai‘i’s native species
persist, there has been greater awareness of the need to take action to conserve biodiversity, more
assertive political will to take steps to address the problems, and wider community involvement
in projects. These sentiments were evident in 2005, when the first edition of this plan was
produced, and have grown even stronger today. The collective conservation efforts over the
years have resulted in positive steps towards the recovery for Hawai‘i’s endangered species and
towards the protection for those species that remain common so that they do not become
endangered. Success stories include bringing the néné (Branta sandvicensis [Hawaiian goose])
back from the edge of extinction and establishing populations in new areas throughout the state;
successfully propagating endangered forest birds like the ‘alala (Corvus hawaiiensis) and puaiohi
(Myadestes palmeri) to reintroduce them back into the wild; increasing populations of honu
(Chelonia mydas agassizi [green sea turtle]); increasing populations of humpback whale
(Megaptera novaeangliae), protecting important habitats such as those of Hanawi and Kahikinui
on Maui; establishing new areas for wildlife conservation like Kawai Nui Marsh Wildlife
Sanctuary on O‘ahu and Mana Plains Forest Reserve (wetland) on Kaua‘i; constructing predator-
proof fences to protect seabird breeding colonies and habitat at the Kaena Point Natural Area
Reserve (NAR) in O‘ahu, the Kilauea Point National Wildlife Refuge (NWR) in Kaua‘i, and the
Kahakuloa Section of the West Maui NAR; and implementing community-based restoration
efforts in marine managed areas throughout the state, as well as at Waimanalo streams to
encourage the return of the endangered ae‘o (Himantopus mexicanus knudseni [Hawaiian stilt]).
Much foundational conservation work has been accomplished in the ten years since Hawai‘i’s
first wildlife action plan was published. More than 1.2 million acres have been enrolled in
watershed partnerships, three new marine and wildlife sanctuaries have been established, and
23,506 acres have been purchased and put into forest reserves, NARs, agricultural reserves, or
perpetual conservation easements for the conservation of natural resources.

However, despite these success stories, Hawai‘i continues to face major conservation challenges
in protecting its over 10,000 native wildlife species. Since the 2005 plan was published, 25 taxa
of wildlife and 113 taxa of plants have been added to the state and federal threatened and
endangered species lists. New ecosystem and individual species threats and stressors have
arrived and must be addressed to maintain the wildlife resources of the State. This chapter
provides both a social and a biological overview of the current status of natural resources in the
state. In combination with Chapter 4, this chapter addresses the essential elements 1-4 of the
SWAP update, at the statewide level.

SOCIAL OVERVIEW
HUMAN LANDSCAPE

The population of the State of Hawai‘i was estimated at 1,262,840 people in 2004, with the
majority (70 percent) found on O‘ahu, in the City and County of Honolulu (899,593). It has
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increased 12 percent to an estimated 1,419,561 in 2014. The majority still live on O‘ahu
(991,788), and the relative percentage of the statewide population residing on O‘ahu remains the
same, at 70 percent. Although nearly 7 million visitors came to Hawai‘i in 2004, 8.17 million
visited in 2013, contributing an average of 203,000 people per day, up from the 170,000 people
per day in 2004. As in 2004, O‘ahu and Maui were the most frequently visited islands in 2013.

Hawai‘i has four local governments: the City and County of Honolulu (island of O‘ahu and the
Northwestern Hawaiian Islands [NWHI]), the County of Kaua“‘i (islands of Kaua‘i and Ni‘ihau),
the County of Maui (islands of Maui, Moloka‘i, Lana‘i and Kaho‘olawe), and the County of
Hawai‘i (island of Hawai‘i). Hawai‘i also has a fifth county, Kalawao County, which does not
have a separate government unit. Kalawao County covers the former Hansen’s disease settlement
at Kalaupapa (Moloka‘i) and is managed by the National Park Service (NPS) under a cooperative
agreement with the State Department of Health.

Tourism is the primary economic activity in the state, with more than 8.2 million visitors and
$14.5 billion in expenditures in 2013 alone. Agriculture, primarily sugar and pineapple
cultivation and diversified agriculture, military expenditures, and construction are important
secondary economic drivers.

LAND AND WATER USE

Nearly half of Hawai‘i’s 1.66 million hectares (4.1 million acres) are managed by the state or
federal government. The largest landowner, the State of Hawai‘i, manages over 467,000 hectares
(1,155,900 acres) for watershed protection, preservation of natural resources, agricultural use,
recreation, transportation, and public safety. The State Department of Hawaiian Home Lands
manages an additional 82,000 hectares (202,658 acres) in trust for the present and future use by
Native Hawaiians. The Office of Hawaiian Affairs manages 11,192 hectares (27,656 acres)
under its legacy program for conservation of cultural and natural resources. The federal
government (NPS, the U.S. Fish and Wildlife Service [USFWS], and the Department of
Defense) owns or manages, through leases or cooperative agreements, more than 270,000
hectares (671,579 acres) for a variety of purposes, including conservation of natural and cultural
features, protection of wildlife habitat, military support and training, and public safety. The U.S.
Forest Service recently acquired land in Hawai‘i and owns and leases 22 hectares (55 acres) to
assist with its co-management of the Hawai‘i Experimental Tropical Forest. There are no lands
managed by the Bureau of Land Management in Hawai‘i.

The remaining land is in private ownership. Much of this land is controlled by a few owners;
four private landowners own approximately 16 percent of the land in the state (Kamehameha
Schools, Parker Ranch, Lanai Resorts LLC, and Alexander and Baldwin). Some of these lands
are managed in cooperation with adjacent landowners for conservation purposes as part of a
watershed partnership. Modeled after the first watershed partnership that began in East Maui in
1991, there are now ten watershed partnerships on five islands, involving more than 70 public
and private partners and covering over 809,000 hectares (2 million acres) of forested watershed.
These voluntary partnerships are the primary vehicle for conservation on private lands in
Hawai‘i (as opposed to conservation easements, acquisition, or other methods).
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Over the last decade, major land use trends include the transition from agriculture (e.g., sugar
cane, pineapple cultivation) to resort-residential development and large-lot residential
subdivisions on agricultural lots. Example areas include Manele Bay (Lana‘i), west Maui, central
O‘ahu, the north shore of Kaua‘i, and the Hamakua Coast (island of Hawai‘1).

Unlike many other states, Hawai‘i has statewide land use classifications, with all land being
zoned in one of four categories: Conservation, Agricultural, Urban, and Rural. About 48 percent
of the state (798,787 hectares or 1,973,846 acres) is in the State Conservation District, a
designation where development and commercial activity is generally limited with varying levels
of restrictions based on the applicable subzone. While the State Department of Land and Natural
Resources (DLNR) manages land in the Conservation District, the counties have primary
responsibility for land in the other three districts. Those districts are subject to county land-use
and development controls, including county community plans, zoning, and building code
regulations which affect farm, residential, commercial, and industrial development and use. In
addition, in Special Management Areas located along the shoreline, each county has an
additional layer of regulation that provides special control of development, even for land already
subject to Conservation District restrictions.

Hawai‘i withdraws about 2 billion gallons per day of water, with just over 500 million gallons
coming from groundwater sources, and the rest from surface water diversions and withdrawals.
Water consumption is about 550 million gallons per day.

Freshwater resources are managed by a number of different state and federal agencies. DLNR’s
Division of Aquatic Resources (DAR) and USFWS are responsible for managing freshwater
animals. The Hawai‘i Department of Health and the U. S. Environmental Protection Agency are
responsible for managing water quality and pollution under the Clean Water Act and other
legislation. Coastal zone management, including development permits in Special Management
Areas, is the joint responsibility of the State Department of Business, Economic Development&
Tourism Coastal Zone Management Program, the U. S. National Oceanic and Atmospheric
Administration (NOAA), and each county that issues permits for development in its coastal
Special Management Areas.

A significant portion of the state (31%) has been designated for long-term resource protection
and receives varying degrees of management: 273,567 hectares (676,000 acres) are in State
Forest Reserves (DLNR), 147,710 hectares (369,000 acres) are within national parks (NPS),
50,132 hectares (123,881 acres) are in State NARs (DLNR), 38,400 hectares (94,900 acres) are
in State Wildlife Sanctuaries (DLNR), and 265,897 hectares (657,048 acres) of emergent and
submerged land are in NWRs (USFWS).

Hawai‘i also has taken impressive steps for the protection of its marine resources. The state and
federal governments have created the single largest fully protected conservation area in the
United States and one of the largest marine conservation areas in the world, with the
establishment of the Papahanaumokuakea Marine National Monument. It encompasses 362,073
square kilometers (139,797 square miles or 89,470,080 acres) of land and marine waters around
the NWHI in the north Pacific Ocean—an area larger than all the country’s national parks
combined. In addition to that, the Hawaiian Islands Humpback Whale National Marine
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Sanctuary (NOAA and DLNR) protects 3,155 square kilometers (1,218 square miles or 779,520
acres) of coastal and marine waters around the main Hawaiian Islands (MHI).

CULTURAL SIGNIFICANCE OF NATIVE WILDLIFE

Native species in Hawai‘i play a significant role in Native Hawaiian culture. Historically,
feathers from forest birds were used to make elaborate capes, leis, and helmets for the ali i
(royalty). Whale ivory, shells, and shark’s teeth were used for necklaces and other adornments.
Fish and sea turtle bones were used as kitchen implements, tools, and fishhooks, while sea turtle
shells and scutes were used as containers. Koa (4cacia koa) trees were used for the ocean-
voyaging canoes. Numerous other examples of the use of native plants and animals in both daily
life and ritual exist. In present day Hawai‘i, the link between Native Hawaiian culture and native
species has not been lost and continues to be practiced in belief systems, as well as in traditional
practices such as gathering of native plants for hula, traditional medicines, carving, weaving, and
ceremonies.

The belief system of the Native Hawaiians links people with all living and non-living things.
Because all components of ecosystems were descended from Wakea (sky father) and Papa-
hanau-moku (earth mother) and their offspring, kini akua (multitude of gods), both living and
non-living elements possess spiritual qualities and mana (spiritual power). As such, Native
Hawaiians, as kanaka maoli (native people), are guardians of these ecosystems and their well-
being is directly related to the well-being of these ecosystems. For example, areas such as wao
akua (upland forests) are sacred places, the realm of the gods. Native Hawaiian land ownership
and resource management were often based on a unit called the ahupua ‘a, which typically
corresponded with what we today call watershed areas. This understanding of the link from
uplands to the ocean was ahead of its time. Kapu (taboo) systems that limited certain classes or
sexes from eating certain animals or fishing in certain places or at certain times may have aided
in the conservation of some species (e.g., only men were allowed to eat honu (green sea turtle)
and only royalty could eat certain fishes).

Native wildlife also play an important role in Native Hawaiian culture as many species such as
the pueo (4sio flammeus sandwichensis [Hawaiian short-eared owl]), ‘io (Buteo solitarius
[Hawaiian hawk]), ‘elepaio (Chasiempis sandwichensis), ‘alala (Corvus hawaiiensis [Hawaiian
crow]), sea turtles, and sharks are believed to be ‘aumakua (ancestors or guardians) of certain
Hawaiian families. Hawaiian names have been given to many of the native wildlife and they
have been incorporated into o/i (chants) and mo ‘olelo (legends). Today, Native Hawaiian
teachings play an increasing role in natural resource management, especially in areas of cultural
significance like Kaho‘olawe or Wao Kele o Puna (island of Hawai‘i). The SWAP recognizes
that the State and its agencies are obligated to protect the reasonable exercise of customarily and
traditionally exercised rights of Native Hawaiians to the extent feasible, in accordance with
Public Access Shoreline Hawaii versus Hawaii County Planning Commission and subsequent
case law.

MANAGEMENT OF GAME WILDLIFE SPECIES IN THE STATE OF HAWAI‘I
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One of the mandates of the DLNR is to preserve, protect, and promote public hunting. This
program involves the management of 15 species of game birds and six species of game
mammals. The game species hunted in Hawai‘i are not native, and game mammal species in
particular may have negative impacts on sensitive native species and ecosystems. The game
mammals in Hawai‘i, all of which are ungulates, are pigs (Sus scrofa), goats (Capra hircus),
sheep (Ovis aries), mouflon sheep (Ovis musimon), Columbian black-tailed deer (Odocoileus
hemionus columbianus), axis deer (Axis axis), and, to a lesser extent, feral cattle (Bos taurus).
Game animals—game mammals in particular—are a valued source of food and subsistence in
many communities in Hawai‘i. They also are a valued source of outdoor recreation for residents
and visitors, and hunting is often part of an individual, family, and cultural identity. Hunting
game animals also can be a source of employment and livelihood for some and has an important
role in many people’s lives.

DLNR manages game resources under the federal Wildlife Restoration Program (also known as
the Pittman-Robertson, or PR, Program). This program is administered by the Division of
Forestry and Wildlife (DOFAW) and supports and facilitates hunting on public and private lands
by providing a structured program that promotes and encourages participation. The program
aims to direct hunting toward less ecologically sensitive areas, while at the same providing
structured hunter access to more remote/pristine sites where recreational hunting can help to
control game mammal populations. Hawai‘i’s current Game Management Program plan is
available on the DOFAW website. The plan includes projects for monitoring hunter activities,
monitoring game population status, leasing land to provide additional areas for public hunting,
improving game habitat, controlling alien predators to increase game populations in suitable
habitats, developing facilities and infrastructure, and gathering and analyzing data. These and
other activities are all aimed at maximizing hunter recreational opportunities and staff efficiency,
within budgetary constraints, and are carried out in conjunction with other DOFAW mandates
and in compliance with relevant state and federal laws and regulations.

Most states have native wildlife species that are designated as game animals and hunted and that
may be included in their wildlife action plan. Some game species, because of habitat loss,
predation, or overutilization, may be in need of conservation actions and could be identified as
species of greatest conservation need and become a major focus of a state’s plan. That is not the
situation in Hawai‘i, where game animals are not native wildlife. Balancing the dual and often
conflicting mandates to conserve native wildlife and their habitats while providing for public
hunting involves managing indigenous wildlife and endangered species in the areas that have the
best habitat and where the species remain, controlling or eliminating ungulate populations in
places necessary to sustain and conserve native wildlife, and managing game programs in
appropriate areas that are not essential for sustaining native wildlife and ecosystems. The focus
of this plan is the conservation of native wildlife, endangered species, and their ecosystems.

PUBLIC SUPPORT FOR CONSERVATION

Public Perspectives on Wildlife

Based on a 2004 “Wildlife Values in the West” survey, 71 percent of Hawai‘i’s residents
strongly agree that it is important to prevent the extinction of endangered species, 86 percent
agree that in order to do this it is acceptable to eliminate introduced game animals from some
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areas, and 87 percent find it acceptable to close some areas to human use to protect wildlife
(Dayer et al. 2006). In 2011, an estimated 22 percent of the population participated in some type
of wildlife-associated recreation (e.g., fishing, hunting, wildlife watching). Expenditures for
wildlife-watching activities in Hawai‘i, by both residents and visitors, is estimated at $669
million dollars and at $993 million for all types of wildlife-related recreation (U.S. Department
of the Interior 2011). A large proportion of the $13 billion dollar tourism sector is indirectly
related to the viewing of marine wildlife, with one study estimating that snorkeling and diving
alone generate $364 million dollars each year in added value for the State.

In the past ten years, new programs have evolved in which the public can pitch in and show its
support for wildlife and natural resource conservation. The DLNR conservation enforcement
branch created the Makai Watch program to engage local communities to help protect local
natural resources. The Makai Watch recruits community members as volunteers to help manage
marine resources by promoting education, monitoring, and compliance with rules. The Makai
Watch approach is based on the idea that people who use, deal with, or live close to natural and
cultural resources are in the best position to facilitate a greater understanding of the nature of the
areca. Community members are the ‘eyes and ears’ that look out for their resources, and their
direct involvement reduces inappropriate uses of those resources. In 2014, eight communities on
Kauai, O‘ahu, Maui, and Hawai‘i participated in the program. This program recognizes that the
people who use a resource ultimately are responsible for its long-term health.

DAR has worked with local coastal communities to establish community-based subsistence
fishing areas (CBSFA, also referred to as community-based marine managed areas) throughout
the state. There are two CBSFA at Haena, Kaua‘i, established by statute and administrative rules.
An additional 18 areas are in various stages of consideration and development.

Funding for Conservation

Hawai‘i ranks near the bottom (48™) in the nation for state spending on fisheries and wildlife,
though the state forest reserve system ranks 11" in size and the state boasts the largest marine
protected areas in the United States. In Fiscal Year 2015, the State Department of Land and
Natural Resources was allocated $139 million of the state’s $12.1 billion dollar executive
budget. With slightly more than one percent (1.14%) of the state’s budget, the Department must
manage the state’s marine and freshwater resources (e.g., commercial fisheries, aquaculture,
aquatic resources protection, recreational fisheries), protect threatened and endangered species,
manage state-owned lands (both those for lease and those set aside as forest reserves, natural
areas, plant and wildlife sanctuaries, and parks), manage statewide ocean recreation and coastal
areas programs (i.e., boating), oversee permitting associated with the Conservation District,
implement the state’s historic preservation mandates, maintain the statewide recording system
for title to real property, and enforce the Department’s rules and regulations.

A conservative estimate of the amount of state funds actually dedicated solely to conservation of
native wildlife and their habitats is approximately $35 million dollars for Fiscal Year 2015.
Though no comprehensive cost estimates exist for the protection and recovery of wildlife in
Hawai‘i, the inadequacy of current funding levels is obvious based on costs included in recovery
plans for endangered species. For example, the 2006 Revised Recovery Plan for Hawaiian Forest
Birds estimates the cost of recovering 21 species of forest birds at nearly $2.5 billion dollars over
30 years—an annual cost ($83 million) that is more than twice the wildlife conservation budget
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for the entire DLNR. Costs associated with the recovery for endangered whales, sea turtles,
seabirds, waterbirds, and plants would add tens of millions more per year. The State switched its
funding base for the natural area reserve and watershed protection program from a dedicated
special fund to annual general fund appropriations in 2015. It is yet to be seen whether the long-
term support needed to fund natural resource conservation can be maintained and increased to
meet the needs identified in this plan, when these needs compete with other general fund
programs such as public health, public safety, and education.

Funding levels from federal sources are also inadequate and inequitably apportioned. In 2014,
with 28 percent of the nation’s imperiled species, Hawai‘i received 16 percent of the national
appropriation under the Endangered Species Act, Traditional Section 6 Program and just three
percent of the Nontraditional Grant Programs. Hawai‘i received only one percent of the national
appropriation under the State Wildlife Grants Program, which totaled $459, 950 in 2015. In
recent years, through related competitive grant programs within the Section 6 program,
additional funding for conservation on private lands and for land acquisition has become
available. Though Hawai‘i has been successful in securing a portion of these grants (3% in 2014)
because of extensive and progressive partnerships with landowners, lack of sufficient overall
funding to implement recovery programs, especially on state lands, leaves both critically
endangered species and lesser known native species (e.g., terrestrial invertebrates) with little
support. An analysis of federal funding levels in 2008 found that, on average, endangered bird
species on the mainland received 15 times more funding than endangered Hawaiian birds.
Hawaiian birds received only 4.1 percent of recovery funding from all sources even though they
represent nearly a third of listed endangered birds (Leonard 2008).

Clearly, unprecedented efforts are needed to increase the funding base for the protection of
Hawai‘i’s wildlife and their habitats, and comprehensive and integrated strategies are needed to
ensure that limited funding for wildlife conservation is used wisely and for maximal benefit.

BIOGEOGRAPHICAL OVERVIEW

The Hawaiian archipelago is composed of eight main islands and approximately 124 smaller
islands, reefs, and shoals spanning over 2,400 kilometers (1,500 miles) that vary in size from
fractions of hectares to thousands of square kilometers. The archipelago was formed over the last
70 million years through volcanic eruptions from a relatively stationary hotspot beneath the
slowly moving seafloor. The island of Hawai‘i is the youngest island, with island age increasing
to the northwest as the Pacific plate carries the older islands away from the hotspot. Millions of
years of erosion, subsidence, and reef building resulted in the formation of the atolls which form
the NWHI and the submersion under the sea surface of the seamounts which used to be islands.

Located over 3,200 kilometers (2,000 miles) from the nearest continent, Hawai‘i is the most
remote island chain in the world. Despite its relatively small area (less than 1.7 million hectares
or 4.1 million acres), an elevation range from sea level to 4,205 meters (13,796 feet) results in
Hawai‘i containing all the major known ecological zones. With a wide temperature range due to
the elevational gradient and with average annual rainfall ranging from less than 40 centimeters to
over 1,200 centimeters (15 inches to over 480 inches) per year, Hawai‘i displays most of the
earth’s variation in climatic conditions. Finally, Hawai‘i possesses many natural wonders: the

Hawai i’s State Wildlife Action Plan 3-7
October 1, 2015

000031



most active volcano in the world, the wettest place on earth, the tallest seacliffs, and extensive
coral reefs.

HABITATS

The Hawaiian Archipelago possesses the full range of habitats, from wet forests to extremely dry
coastal grasslands. Due to evolution and extreme isolation, these native habitats were
characterized by high levels of plant endemism. With the arrival of humans and consequent
introduction of invasive plants and animals and development, many of these habitats have
declined. For example, 90 percent of Hawai‘i’s dryland habitat, 61 percent of the mesic habitat,
and 42 percent of the wetland habitat are estimated to be lost, with less than 40 percent of the
land surface covered in native vegetation today. Similarly, much of the habitat for freshwater
species has declined, with 58 percent of the perennial streams in the state having been altered in
some way. The following section provides specific information on terrestrial, freshwater, and
marine habitats, including associated wildlife and major threats.

Terrestrial Habitats

Distribution of terrestrial habitat in Hawai‘i is heavily influenced by elevation, climate, and
substrate. Five elevation zones are recognized: alpine (typically found over 3,000 meters [10,000
feet]); subalpine (typically found between 2,000 and 3,000 meters [6,500 to 10,000 feet]);
montane (typically found between 1,000 and 2,000 meters [3,000 to 6,500 feet]); lowland
(typically found between 0 and 1,000 meters [0 to 3,000 feet]); and coastal (typically found
along the coast at low elevations). Further, three general moisture categories are recognized: dry
(typically receive less than 125 centimeters (50 inches) of rainfall each year); mesic (typically
receive between 125 to 250 centimeters (50 to 100 inches) of rainfall each year); and wet
(generally receive over 250 centimeters (100 inches) of rain per year).

Using the elevation zones and moisture categories, the state can be classified roughly into nine
terrestrial habitat types: alpine communities, subalpine communities; montane wet communities;
montane mesic communities; montane dry communities; lowland wet communities; lowland
mesic communities; lowland dry communities; and coastal communities. These nine habitat
types can be refined further based on the dominant plants and structural characteristics of the
vegetation. Although Hawaiian communities or habitats have been classified in a number of
different ways, the Manual of the Flowering Plants of Hawai ‘i (Wagner, 1999) recognizes 33
native forest communities, 36 native shrubland communities, eight native grassland
communities, and four native herbland communities. Subterranean systems form a tenth habitat
type defined by geology rather than elevation zones and moisture. A short description of each of
these habitats, associated wildlife, and primary threats is presented below.

Alpine communities

Alpine communities are found only on the islands of Hawai‘i (Mauna Kea and Mauna
Loa) and Maui (Haleakala). Conditions are dry, vegetation is sparse, and the soil is
predominantly cinder or barren gravel. Native species include terrestrial invertebrates,
including the wekiu bug (Nysius wekiuicola), spiders, and a few plants, most notably the
‘ahinahina or silversword (4rgyroxiphium sandwicense). There has been relatively little
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invasion by alien plants, but introduced alien insects, including the Argentine ant
(Linepithema humile), are a growing problem.

Subalpine communities

Subalpine communities are found only on the islands of Hawai‘i and Maui. Mainly
located above the inversion layer, these communities are predominantly dry habitats, but
subalpine mesic and wet habitats are found on East Maui and a subalpine mesic habitat is
found on Mauna Loa, Hawai‘i. Dominant plants include mamane (Sophora
chrysophylla), naio (Myoporum sandwicense), and ‘ohi‘a (Metrosideros polymorpha)
trees, ‘Ohelo (Vaccinium spp.) and pukiawe (Styphelia tameiameiae) shrubs, and
Deschampsia nubigena grass. Notable native species present include the palila (Loxioides
bailleui), other endemic forest birds, ‘ua‘u (Pterodroma sandwichensis [Hawaiian
petrel]), ‘aké‘ake (Oceanodroma castro [band-rumped storm petrel]), néné (Hawaiian
goose), and terrestrial invertebrates. Introduced ungulates, including mouflon sheep (Ovis
musimon), pigs (Sus scrofa), goats (Capra hircus), sheep (Ovis aries), and cattle (Bos
taurus), are the primary threat to these communities, browsing the native vegetation and
spreading invasive plant species.

Montane wet communities

Montane wet communities occur on the islands of Kaua‘i, O‘ahu, Maui, Moloka‘i, and
Hawai‘i. A diverse variety of montane wet communities exist, including bogs, densely
vegetated shrublands and forests, cliff faces, and steep valley walls. These communities
typically exhibit a richer understory development than montane dry or mesic systems.
Important native plants include the ferns hapu‘u (Cibotium spp.) and ‘ama‘u (Sadleria
spp.), sedges (Carex spp.), Oreobolus furcatus (found in many bogs), and the ‘ohi‘a tree.
Notable native wildlife species include critically endangered forest birds such as the
puaiohi (Myadestes palmeri) and po‘ouli (Melamprosops phaeosoma); Hawai‘i’s only
land mammal, the ‘Ope‘ape‘a (Lasiurus cinereus semotus [Hawaiian hoary bat]); pueo
(4sio flammeus sandwichensis [Hawaiian short-eared owl]); ‘io (Buteo solitarius
[Hawaiian hawk]); and terrestrial invertebrates including Megalagrion spp. damselflies.
Montane bog communities are particularly vulnerable to rooting pigs, and feral pigs
contribute to the spread of habitat-modifying invasive plants such as strawberry guava
(Psidium cattleianum) and kahili ginger (Hedychium gardnerianum) in montane wet
forest. Logging and then conversion to pastureland has also resulted in the loss of
montane wet forest.

Montane mesic communities

Montane mesic communities occur on the islands of Kaua‘i, Maui and Hawai‘i. ‘Ohi‘a,
koa, olopua (Nestegis sandwicensis), and a‘e (Sapindus saponaria) are dominant trees,
and the understory is composed of diverse trees, shrubs, sedges, and ferns. Notable native
species include forest birds, ‘Ope‘ape‘a, pueo, ‘io, and terrestrial invertebrates.
Conversion to pastureland, the spread of introduced grasses, browsing by feral goats,
sheep, and pigs, fires, and clearing for commercial tree planting have contributed to the
loss and degradation of this habitat.

Montane dry communities
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Montane dry communities are found on the leeward slopes of East Maui and of Hualalai,
Mauna Loa, and Mauna Kea on Hawai‘i. Substrates are typically cinder or ash or
weathered lava flows. Dominant plants include ‘6hi‘a, ‘a‘ali‘i (Dodonaea viscosa),
lovegrass (Eragrostis atropioides), and pili grass (Panicum tenuifolium). Notable native
wildlife include terrestrial invertebrates, pueo, the ‘Ope‘ape‘a (Hawaiian hoary bat), and
forest birds. The primary threats to these communities are invasive plants, particularly
fountain grass (Pennisetum setaceum), and grazing by feral ungulates, including goats,
sheep, and mouflon.

Lowland wet communities

Lowland wet communities are generally found on the windward side of every island
except Ni‘ihau and Kaho‘olawe. Dominant plants include ‘ohi‘a and koa trees and
mamaki (Pipturus albidus) and uluhe (Dicranopteris linearis) shrubs, and hapu‘u ferns
are an important component of the native understory. Notable native wildlife includes
terrestrial invertebrates, waterbirds, migratory shorebirds and waterfowl, pueo, ‘io, and
the ‘Ope‘ape‘a. Threats include the establishment and spread of invasive plants,
especially kahili ginger and strawberry guava and degradation of the understory by feral
pigs. A new threat is ‘0hi‘a wilt (Ceratocystis fimbriata), a fungal disease that can kill up
to 50 percent of the ‘6hi‘a in a stand. ‘Ohi‘a wilt is currently found only on the Hawai‘i
island, but there is fear it will be spread to other islands, putting their ecosystems at risk.

Lowland mesic communities

Lowland mesic communities are found on every island except Kaho‘olawe. Most lowland
mesic communities have been converted to agricultural or ranching use or lost due to
logging, and the remaining native communities are threatened by a number of invasive
plant species, including guava (Psidium guajava), strawberry guava, molasses grass
(Melinis minutiflora), firetree (Morella faya), Christmas berry (Schinus terebinthifolius),
silk oak (Grevillea robusta), Eucalyptus spp., and beardgrasses (Andropogon virginicus
and Schizachyrium condensatum). Wildfires, feral ungulates and introduced game
animals, particularly goats, pigs, and axis deer, also contribute to the degradation of these
communities. In the remaining lowland mesic communities, dominant plants include
kawelu (Eragrostis variabilis), pukiawe, ‘a‘ali‘i, and ‘iilei (Osteomeles anthyllidifolia)
shrubs, and koa, ‘0hi‘a, and lama (Diospyros sandwicensis) trees. Notable native wildlife
species include waterbirds, migratory shorebirds and waterfowl, ‘Ope‘ape‘a, and
terrestrial invertebrates. ‘Ohi‘a wilt is a threat in this habitat.

Lowland dry communities

Lowland dry communities occur on the leeward sides of all eight of the MHI, as well as
the windward side of Hawai‘i in the Puna and Ka‘t districts. Dominant vegetation
includes ‘0hi‘a, lama, olopua, and wiliwili (Erythrina sandwicensis) trees, ‘a‘ali‘i shrubs,
and pili grass. Notable native wildlife includes terrestrial invertebrates, waterbirds,
migratory shorebirds and waterfowl, and forest bird species which have apparently
developed immunity to avian malaria and pox. Most lowland dry communities have been
converted to urban and residential use or degraded by fire, grazing, and invasive plants,
especially fountain grass, beardgrass, guinea grass (Panicum maxima), and natal redtop
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(Rhynchelytrum repens). These invasive plants now dominate some lowland dry areas
and constitute a major fire threat.

Coastal communities

Coastal systems are communities subject to marine influences and include dry, mesic and
wet communities. In addition, this habitat includes anchialine ponds, which are areas
where fresh and saltwater mix through underground connections. These communities are
found on coral atolls and island remnants in the NWHI, along coastlines of the major
islands in the MHI, and on the many offshore islands in the MHI. Naupaka kahakai
(Scaevola sericea) is an important native shrub throughout the coastal system. Notable
native wildlife includes seabirds, terrestrial invertebrates, migratory shorebirds, and
marine animals that use the coastal area for basking and nesting, such as the Hawaiian
monk seal (Monachus schauinslandi) and honu (green sea turtle). Primary threats include
conversion to residential development, introduction of invasive plants (e.g., mangrove
[Bruguiera gymnorrhiza and Rhizophora mangle], pickleweed [ Batis maritime], Indian
pulchea [ Pulchea indica], and ironwood [Casuarina equisetifolia]), off-road vehicle
activity, and arson.

Subterranean systems

Some of Hawai‘i’s most unique native invertebrates are associated with lava tube and
cave ecosystems. These habitats can be found from higher elevations down to the coast
throughout the MHI. Cave ecosystems are divided into five distinct zones (entrance,
twilight, transition, dark, and stagnant air zones) with each characterized by different
vegetation and animals. Primary threats include loss of native vegetation above caves
(roots provide food sources for species), degradation of habitat by human visitation and
trampling as well as by non-native species (particularly non-native invertebrates), and
habitat loss through development.

Aquatic Habitats

Aquatic habitats ecologically link together most of the terrestrial habitats. Over geologic time,
the flow of water and wind have carved the topography of the mountains and valleys creating
microhabitats in which many plants and animals have evolved and adapted. The flow of water
that rains down on the high mountaintops transports nutrients, organic matter (energy), and water
down through the various forested and shrubland habitats into estuaries and wetlands at low
elevations and then finally into the sea. This organic energy from dead plants and animals
fertilizes the growth of other plants and animals in lower elevation habitats, while the streams
and groundwater flow play an important role in providing water for plants and animals
throughout the ecosystem. Many of Hawai‘i’s native freshwater aquatic animals migrate between
the ocean, estuaries, and upper reaches of streams as part of their life cycle.
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Streams

Small streams usually join together to form larger and larger streams and rivers until
finally the largest stream in a system enters the ocean. A map of the smaller streams that
are interconnected with the single bigger stream usually looks like the branches on a tree.
This interconnected network of streams and the adjacent land areas share much of the
same nutrients, energy, and water and often becomes the home area of populations of
living things. This network and the habitat it encloses is called a watershed, similar to the
traditional Hawaiian land division of the ahupua ‘a. Activities or threats that affect one
part of this interconnected system will affect some other part or the whole of the system.
Thus, to effectively protect watersheds, often the entire ahupua ‘a must receive adequate
protection.

Hawaiian streams, or sections of streams, are either perennial or intermittent. Perennial
streams flow year round; however, some flow continuously, discharging into the ocean,
while others are interrupted, discharging into the ocean only seasonally. Perennial
streams are important to most of Hawai‘i’s freshwater fauna, because these species
depend on the ocean for part of their larval life stage and would not survive without this
connection to the sea. Perennial streams are habitat to all of Hawai‘i’s freshwater fauna
including five native stream fishes or ‘o‘opu, invertebrates including mollusks and
shrimps, algae, and mosses. Intermittent streams, or sections of streams, flow only
seasonally, typically with high rainfalls, when these streams may reach the ocean. These
streams may have water in their upper sections year-round, while their lower sections are
dry. Although some recent studies suggest that viable populations of stream animals can
survive in intermittent streams, intermittent stream fauna primarily consists of
oligochaete worms, several crustaceans, and algae.

The biology and ecology of stream systems also are defined by the “order” of a stream.
First order streams are the smallest initial streams at the highest altitudes in an ahupua ‘a.
They are often in the steepest gradient areas and have the coolest waters with least
amounts of nutrients and energy. Many freshwater species cannot inhabit the upper parts
of these streams in Hawai‘i because of these limiting factors. Some native fishes,
however, are highly evolved at cli