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ABSTRACT. Alaska contains 11% of North America’s boreal forest, the most extensive network of conservation lands on the continent,
and several species of declining boreal birds, making it a critical component of boreal bird conservation and management. A variety
of actions by federal, state, and environmental nongovernmental organizations (ENGOs) have important consequences for birds and
boreal habitats. This is particularly true on the 86% of boreal Alaska that is managed as state and federal protected areas (45%) and
multiple-use lands (41%). We review activities by governmental and ENGO programs as well as existing laws that directly or indirectly
benefit birds in boreal Alaska, not all of which are well known to avian scientists and resource managers. In doing so we highlight
examples of multiorganizational efforts that are advancing conservation and management of bird populations in the boreal region, as
well as changes in government policies that influence how important statutes protecting birds can be used. We also point out several
information gaps, such as identifying and mapping important areas and habitats for bird species of conservation concern, that could
inform important land-use decisions in the region. Given the growing number of future challenges, in particular, the response of
ecosystems and birds to a warming climate, international and cross-agency collaborations will be needed to anticipate and mitigate
avian declines, as well as to maintain connectivity and ecosystem integrity across boreal landscapes.

Voie a suivre pour la science, la conservation et la gestion des oiseaux dans la forét boréale de I'Alaska

RESUME. L'Alaska est I'note de 11 % de la forét boréale d'Amérique du Nord, réseau le plus élargi de terres protégées sur le continent,
et de plusieurs espéces d'oiseaux boréaux en diminution, en faisant une composante essentielle de la conservation et de la gestion des
oiseaux boréaux. De trés nombreuses activités menées par les gouvernements fédéral et d'Etat et les organisations non-gouvernementales
en environnement (ONGE) ont des répercussions importantes sur les oiseaux et les habitats boréaux. Ceci est particuliérement vrai
pour le 86 % de I'Alaska boréal qui est géré comme aire protégée fédérale ou d'Etat (45 %), ou comme terre a usage polyvalent (41 %).
Nous avons passé en revue les activités de programmes gouvernementaux ou d'ONGE et les lois existantes qui favorisent directement
ouindirectement les oiseaux dans la forét boréale de I'Alaska, lesquelles ne sont pas toutes bien connues des scientifiques en ornithologie
ou des gestionnaires de ressources. Nous présentons des exemples d'efforts multiorganisationnels qui font progresser la conservation
et la gestion des populations d'oiseaux en région boréale, de méme que les changements relatifs aux politiques gouvernementales qui
influent la mesure dans laquelle la 1égislation protégeant les oiseaux peut étre utilisée. Nous mettons aussi en évidence plusieurs lacunes
de connaissance, comme l'identification et la cartographie des aires et des habitats importants pour les espéces d'oiseaux préoccupantes,
qui, si elles étaient comblées, permettraient de prendre d'importantes décisions quant a l'utilisation des terres dans la région. Considérant
le nombre grandissant de défis a venir, tout particuliérement l'adaptation des écosystémes et des oiseaux au réchauffement climatique,
les collaborations internationales et entre agences seront nécessaires pour anticiper et amoindrir les diminutions des populations
d'oiseaux, de méme que pour maintenir la connectivité et 1'intégrité des écosystémes dans les paysages boréaux.
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INTRODUCTION contains 11% of North America’s boreal forests and 25% of
continental boreal alpine areas (Brandt 2009). These expanses of
largely remote and intact habitats support a diversity of boreal
bird species with large breeding populations that often extend into
boreal Canada. Although there are opportunities for proactive
conservation and management of intact landscapes across boreal
Alaska (Lisgo et al. 2017), there is also notable potential for
economic growth and landscape change. The region contains
some of the world’s largest untapped deposits of metals and coal

Avian ecologists and conservationists have put forth considerable
efforts to publicize the importance of Canada’s boreal forests to
the North American avifauna and to develop and implement
science-based strategies to better conserve and manage boreal
birds and their habitats in the face of increasing human land use
and anthropogenic climate change (Blancher and Wells 2005,
Wells 2011; see other papers in this special feature). Far less
attention has been placed on Alaska’s boreal region, which
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(Karl et al. 2016, USACE 2018, 2019), is home to 78% of the
state’s growing human populations (50% regional increase since
1985; Robinson et al. 2017), and is one of the most rapidly
warming areas of North America (IPCC 2014). The latter is
already causing region-wide ecosystem alterations through
climate-induced increases in the extent and intensity of
permafrost thaw, lake and wetland drying, forests fires, and forest
pest outbreaks, all of which are expected to increase in magnitude
through this century (Chapin et al. 2006, Wolken et al. 2011,
Roach et al. 2013).

Some landscape-level changes may already be affecting the
region’s birds, particularly migratory species relying on boreal
wetlands for breeding and aerial insects for prey in Alaska
(Handel and Sauer 2017, Sauer et al. 2017, but see Lewis et al.
2016a) and Canada (ECCC 2017). Several of these species are in
decline and currently designated as threatened or of special
concern under the Species at Risk Act in Canada (COSEWIC
2008, 2009, 2013, 2014, 2018, EC 20154, b), or are considered
“species of greatest conservation need” in Alaska (ADFG 2015).
There are no bird species currently listed as threatened or
endangered in boreal Alaska under the U.S. Endangered Species
Act (ESA; Appendix 1). However, to avoid future ESA listings in
boreal Alaska, greater efforts are needed to understand drivers of
declining bird population trends and determine possible actions
to sustain populations. This will likely require closer coordination
among science and conservation groups both within boreal
Alaska and between Alaska and Canada (Greenberg et al. 2011,
ADFG 2015, Rosenberg et al. 2016).

State and federal government agencies and several environmental
nongovernmental organizations (ENGOs) collectively play
myriad roles in quantifying, monitoring, and conserving fish and
wildlife populations and habitats across boreal Alaska. Roles
include advocacy, managing lands, assessing environmental
impacts, providing conservation funding, and conducting
scientific research. Some of these activities benefit birds directly
through conservation programs or legislation aimed to protect
birds and their habitats. Other programs and statutes benefit birds
indirectly through broader land wuse planning or other
environmental protections. Scientific research quantifies
mechanisms and drivers of change, leading to an understanding
of status, trends, abundance, and distribution of populations
across the landscape. However, not all programs and protective
measures are well recognized by avian scientists and resource
managers, and we believe there are overlooked opportunities to
advance avian research and conservation in the region by better
understanding the different activities of governmental and
nongovernmental groups.

In this paper we examine the important government and ENGO
pathways for science and for conserving and managing bird
populations and habitats in boreal Alaska. First, we review the
important agency and ENGO programs and U.S. laws that benefit
birds in the region within three broad programmatic areas:
managing lands, managing birds and their habitats, and
conservation funding and science. Within each programmatic
area, we (1) provide examples and case studies of how existing
programs and laws have been leveraged to benefit birds, and (2)
point to information or resource gaps that could be addressed to
make these programs more effective in addressing bird habitat
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needs. We also highlight where recent changes to government
policies are impacting important statutes for birds. Second, we
highlight challenges and opportunities for regional bird
conservation related to climate change that might benefit from
avian scientists working more closely with resource managers in
the future. Third, we have compiled a summary of key U.S. laws
that directly and indirectly impact birds and their habitats in
boreal Alaska (Appendix 1) for avian scientists and resource
managers. Our paper complements a similar topic review now
underway for boreal Canada (Westwood, Barker, Amos et al.,
unpublished manuscript), and together we hope these two papers
help foster more effective and collaborative avian science,
conservation, and management efforts across the many
jurisdictional boundaries that span boreal North America.

PATHWAYS FOR AVIAN SCIENCE,
CONSERVATION, AND MANAGEMENT

Managing lands

The most prominent role government organizations have on birds
in Alaska involves land management. Eighty-six percent of boreal
Alaska is public land managed by federal and state agencies (51%
federal, 35% state; Fig. 1; ADNR 2018). ENGOs more broadly
examine government land management and conservation issues
across the matrix of local, state, and federal government
jurisdictions as well as private and Native lands.

Protected areas

Alaska’s extensive network of conservation lands is the largest
for any state or province in North America (National Gap
Analysis Program 2016, CCEA 2017). Approximately 45% of
Alaska’sboreal region is managed as protected areas (42% federal,
3% state; National Gap Analysis Program 2016), including some
of the largest conservation and wilderness areas on the continent.
These lands were legislatively established at federal and state levels
as National Parks and Preserves, National Wildlife Refuges, and
Alaska State Game Refuges and Parks, with a primary purpose
of protecting or conserving wildlife (often migratory birds,
waterfowl, or raptors), habitats, natural landscapes, and
subsistence harvests from other noncompatible land uses (Alaska
National Interest Lands Conservation Act (ANILCA), Alaska
Statutes [AS] 16.20, AS 41.21, see Appendix 1 for additional
regulatory provisions). Many federal conservation lands support
research and monitoring of naturally functioning ecosystems,
trust species (including birds), and the effects of climate change
on resources with the results used to adjust their management
policies accordingly.

Although conservation lands afford birds a high level of
protection, it is conditional, depending on state or national needs.
Levels of protection often vary among, and even within
conservation units, and provisions for land exchanges or natural
resource developments are often included in enabling legislation
(Todderud 1987; ANILCA, 75 Federal Register [FR] 29582). As
an example, a 1300-km gas pipeline project is proposed to pass
through a number of federal and state conservation areas from
the Arctic coast to Cook Inlet (83 FR 12002). The management
direction of protected areas is formalized in conservation or
management plans. Federal plans are revised every 10 to 20 years
offering an opportunity to update management policies and levels
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Fig. 1. Land ownership in Alaska (National Gap Analysis Program 2016, ADNR 2018)
within the Northwest Interior Forest Bird Conservation Region (U.S. NABCI 2000).
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of projection to benefit birds. For example, the Arctic National
Wildlife Refuge recently recommended that nearly 5-million ha
(over half in the boreal) and four rivers within the Refuge be
designated Wilderness and Wild and Scenic Rivers, respectively,
which receive the highest federal levels of protection once
approved by Congress. This was to best meet the purposes and
goals of the Refuge, including protecting unaltered ecosystems
and the associated populations of more than 200 species of birds
using the Refuge (USFWS 2015). In a different example, the
Kanuti National Wildlife Refuge revised its management policies
to limit fires in a 120,000-ha area of old growth lichen-spruce to
help maintain habitats for caribou (Rangifer tarandus) and
mature-forest fauna, including birds (USFWS 2008).

Case study: the Alaska National Interest Lands
Conservation Act

Passed in 1980, ANILCA set aside 40.5-million ha of Alaska’s
land to be managed by the federal government for conservation
purposes and to prioritize subsistence harvests by Alaska Natives.
This decision conserved boreal bird populations and habitats at
an unprecedented landscape scale and stemmed from actions by
the federal government and ENGOs. Prior to the passing of

ANILCA, the 1971 Alaska Native Claims Settlement Act
(ANCSA) directed the Secretary of Interior to withdraw up to
32.4 million ha of land for conservation purposes and to prioritize
subsistence harvests by Alaska Natives. In response, federal
scientists, resource managers, and ENGO conservation advocates
identified and then proposed 52.6-million ha for withdrawal from
development. This input was from the Bureau of Land
Management (BLM), National Park Service (NPS), and U.S. Fish
and Wildlife Service (USFWS), along with the ENGOs Audubon
Alaska, National Wildlife Federation, Sierra Club, and The
Wilderness Society. ANILCA created or expanded many federal
conservation units significant to boreal birds, mammals, and fish,
including 10 National Wildlife Refuges, seven National Parks or
Preserves, and two BLM Conservation or Recreation Areas in the
boreal. One of several prominent boreal bird conservation areas
set aside was the Yukon Flats National Wildlife Refuge, a remote
3.5-million-ha wetland complex in the northeastern region of
Alaska’s boreal. Encompassing two globally significant
Important Bird Areas for nesting waterfowl (Audubon Alaska
2014), Yukon Flats is managed by the USFWS to conserve fish
and wildlife populations and habitats in their natural diversity,
including more than 2 million nesting waterfowl and 150 other
species of migratory birds (USFWS 2018a).
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Multiple-use public lands

Approximately 41% of lands in boreal Alaska are managed for
multiple use at the state level by the Alaska Department of
Natural Resources (DNR), or at the federal level by the BLM.
These agencies must balance multiple uses of these lands, such as
ecosystem protection, recreation, economic development (often
through resource extraction), and settlement (Hull and Leask
2000), with priority uses varying among planning areas and
between agencies. Extensive areas of multiple-use lands remain
largely undeveloped and dominate the matrix of lands between
protected areas (Fig. 1). Thus, government decisions on how these
lands will be used will largely determine regional levels of habitat
connectivity for birds and other biota in the future (Magness et
al. 2018). Maintaining large-scale connectivity may become
increasingly important as species shift their distributional ranges
in responses to climate change (Wells et al. 2018).

Multiple-use lands are administered through area or resource
management plans (Federal Land Policy and Management Act,
AS 38.04.065; Appendix 1) that can classify areas for particular
purposes such as Wildlife Habitat Lands (DNR designation),
Areas of Critical Environmental Concern, or Riparian
Conservation Areas (BLM designations) where conservation of
fish and wildlife habitats may be prioritized over other
noncompatible uses. For example, the BLM recently prioritized
protection of riparian areas, subsistence, and sensitive species
over mineral leasing on 895,000 ha of multiple-use lands in eastern
interior Alaska (Draanjik and Fortymile Planning Areas). The
sensitive species included (among others) Trumpeter Swan
(Cygnus buccinator), Bald Eagle (Haliaeetus leucocephalus), and
declining Short-eared Owl (Asio flammeus), Olive-sided
Flycatcher (Contopus cooperi), Blackpoll Warbler (Setophaga
striata), and Rusty Blackbird (Euphagus carolinus; 80 FR 52).
Formal comments during the land planning process from
ENGOs, state and federal land management and resource
agencies, and Alaska Native groups were important in prioritizing
these lands for conservation (BLM 2016q, b).

The information required to identify important habitat areas for
birds on both multiple-use lands and protected areas is often
lacking for boreal birds, particularly for nongame, sensitive, or
declining species (ADFG 2015). Avian scientists could therefore
assist state and federal land managers by identifying key habitats
and concentration areas for these birds more broadly across
boreal Alaska (ADFG 2015). For example, land designation
decisions can be informed by identification of Important Bird
Areas (IBAs; Audubon Alaska 2014), a global network of sites
recognized for their significance to bird populations and
administered by BirdLife International. In recent years, Audubon
Alaska developed geospatial methods for delineating IBAs across
Alaska (Smith et al. 2014), and 26 IBAs have been identified for
the boreal region, covering 6.7 million ha, or 9% of the region,
with 45% of the total IBA area within multiple-use and private
lands. These IBAs comprise 16 global, 2 continental, and 8 state
priority sites, with a total of 33 species qualifying for IBA status
at one or more of the three levels. These and other priority sites
identified from surveys or spatial modeling and distribution
mapping (Amundson et al. 2018) could be used by land managers
and the public to (1) nominate new Wildlife Habitat Lands or
Areas of Critical Environmental Concern when multiple-use
management plans are developed or revised on ~20 year cycles;
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(2) advocate for increasing protection levels for lands within
federal protected areas; (3) consider as additions to or during land
exchanges between protected areas and adjacent lands; or (4)
tailor best management practices to minimize adverse impacts of
land use on birds.

Private lands

Government management agencies and ENGOs also work with
Alaska Native Corporations and villages (11.7% of boreal lands),
municipalities, and individual private land owners (2.6% of boreal
lands), by offering conservation grants, technical assistance, or
expertise in conservation planning. Programs primarily benefit
birds by reducing regional levels of habitat fragmentation from
urbanization or promoting sustainable land use practices on
private lands (Appendix 1). For example, the Alaska Division of
Forestry’s Forest Stewardship Program has assisted over 1000
private landowners since 1999 to sustainably manage over 2.9-
million ha of forests across Alaska for timber, wood energy, fire
hazard reduction, or habitat enhancements for game species, such
as moose (Alces alces).

Case study: Kenai Mountains to Sea Partnership

The Kenai Peninsula (Kenai, 4-million ha) is a favorite
recreational area as well as a productive region for many species
of birds, fish, and other wildlife. Although close to three-quarters
of the Kenai is federally managed as conservation lands or for
multiple use, the boreal forest lowlands on the western Kenai
include 100,000 ha of private land divided into 55,000 parcels.
Much of the lowlands remain undeveloped, but may be vulnerable
given rapid increases in recent decades in road and home building,
highway traffic, recreational fishing pressure, oil and gas
development, and tourism (Morton et al. 2015).

The Kenai Mountains to Sea Partnership formed to address
habitat fragmentation through strategic conservation of private
lands that connect habitats within the federal estate to the coast
of Cook Inlet. The partnership is led by the Kachemak Heritage
Land Trust and includes Audubon Alaska, Kenai Watershed
Forum, Cook Inletkeeper (ENGOs), and the USFWS Kenai
National Wildlife Refuge. The overarching goal was to maintain
the ecological connectivity along 20 priority river corridors from
their headwaters to the sea, including salmon and bird habitats,
vegetation, and wildlife crossings. Audubon Alaska worked with
academic and federal scientists to build a web-based decision-
support tool (URL: http://gis.audubon.org/kenai/) to compare
and prioritize parcels for acquisition, easement, conservation,
restoration, and stewardship. The tool includes IBA boundaries
identified by Audubon, species distribution models for species of
concern developed by the University of Alaska Anchorage’s
Alaska Natural Heritage Program, and multitaxa climate change
refugia identified by the Kenai National Wildlife Refuge. Users
can select among various layers, such as climate refugia, salmon
habitat, and IBAs, to identify priority areas for different species
or resources. Having a decision-support tool allowed for greater
collaboration between groups, which can now discuss their
different priorities within the context of a shared framework,
evaluate scenarios, and develop a shared vision.

In an additional step to the project, Audubon Alaska worked with
the Kachemak Heritage Land Trust to create a bird habitat
assessment tool that the land trust can use to evaluate bird values
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on land parcels of interest. Audubon created 179 species
distribution models that were aggregated to develop an interactive
list of likely bird species by watershed, as well as a list of site-
specific habitat associations for 21 bird species of conservation
concern. Land stewards that are not bird experts can use these
two products together to identify likely bird species and most
valuable habitat at a given site, enabling interparcel comparison
and targeted monitoring and restoration. Future efforts to secure
habitat connectivity across private lands in other parts of Alaska
might similarly benefit from the collaborative and applied
approach to science used in this case study.

Managing birds and their habitats

Most major land use projects in Alaska, including all federal
actions, funded projects, and land management plans, require a
statement of environmental impacts before they can be permitted
to proceed (National Environmental Policy Act [NEPA];
Appendix 1). This review can bring into play a variety of agency
regulations to avoid, minimize, or compensate for the adverse
environmental impacts of land use activities. Some of the
provisions apply directly to birds, nests, and eggs, while others
indirectly apply to birds through protections for other ecosystem
services or fish and wildlife habitats. In June 2018, the U.S.
Council on Environmental Quality (CEQ) announced that it
would be developing new implementing regulations for NEPA “to
ensure a more efficient, timely, and effective NEPA process™ (83
FR 28591). Such changes could substantially revise this bedrock
environmental statute, which has remained largely unchanged
since 1986 (Malley et al. 2018).

Managing birds, nests, and eggs

The USFWS oversees the two federal laws that directly protect
birds, nests, and eggs from killing, taking, and possession in boreal
Alaska: the Migratory Bird Treaty Act (MBTA) and the Bald and
Golden Eagle Protection Act (Eagle Act; Appendix 1). The
MBTA implements separate conventions on bird conservation
with Canada, Mexico, Japan, and Russia and applies to nearly all
native bird species, except upland game birds managed by the
state. The Eagle Act applies to its namesake species. Both acts
prohibit “take,” which covers a wide range of actions, i.e., pursue,
hunt, shoot, wound, kill, trap, capture, or collect (50 CFR 10.12).
In the case of eagles, this also includes “to disturb,” which means
to agitate to levels that reduce their productivity or survival (50
CRF 22). The Endangered Species Act and its state equivalent
(AS 16.20.190; Appendix 1) also protect threatened and
endangered species from killing and take, and require special
consultation for activities within critical habitats. However, in
boreal Alaska there are currently no federal- or state-listed bird
species; only marine mammals have federally designated critical
habitats (74 FR 51988; USFWS and NMFS 2014, NMFS 2016)
that indirectly protect nearshore and shoreline habitats for birds.

The MBTA and Eagle Act were particularly instrumental in
recovering bird populations in the first half of the 20th century
from overhunting, poaching, and feather collections. For
example, Trumpeter Swans had been overharvested for their skin,
feathers, or meat to near extinction by the early 1900s. Hunting
prohibitions through the MBTA helped recover continental
populations (Mitchell and Eichholtz 2010), including a nearly 10-
fold increase in swan populations from 1968 to 2005 in Alaska
(Schmidt et al. 2009). The Eagle Act helped end an Alaska
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Territorial bounty on Bald Eagles that killed more than 128,000
birds from 1917 to 1952 (Robards and King 2004). The MBTA
remains the foundation for regulating sport harvests of migratory
game birds in the U.S. and Canada (50 CFR 20), as well as the
spring and early summer subsistence harvests in rural Alaska for
migratory birds and eggs traditionally harvested by Alaska
Natives (50 CFR 92). Subsistence harvests were not recognized
in the MBTA until 1997, and have since been jointly managed by
Alaska Natives, the state of Alaska, and the USFWS as equal
partners in the Alaska Migratory Bird Co-management Council.

The MBTA and Eagle Act had long been interpreted as strict
liability statutes, meaning any unauthorized take is a violation
regardless of intent, including activities that unintentionally take
birds, many of which would otherwise be legal (incidental take).
For example, Exxon violated the MBTA during the 1989 Exxon
Valdez oil spill in Prince William Sound, Alaska that killed
250,000 seabirds and 250 Bald Eagles (Bowman et al. 1993, Piatt
and Ford 1996). The USFWS has typically managed incidental
take by working alongside industries and government
organizations (Executive Order 13186) to establish best practices
that reduce take, such as bird collisions with structures (APLIC
2012, USFWS 2012, 20164, b), electrocutions from power lines
(APLIC 2006), nest losses during vegetation clearing (USFWS
2017a), toxic exposures to tailing and oil waste ponds (BLM
2012), and seabird bycatch from fisheries (50 CFR 679).

The Eagle Act was strengthened in 2009 through new regulations
that authorize the USFWS to issue permits for incidental take of
eagle nests and some forms of intentional take of eagle nests (50
CFR 13 and 22). The incidental take permits offer individuals
and industries protection from liability when best practices are
used to avoid incidental take, but take still occurs. This greater
legal clarity provided by incidental take permits is helping the
USFWS increase industry use of best practices, such as
maintaining buffers (100-800 m) between land-use activities and
Bald Eagle nesting, foraging, and roosting sites (USFWS 2007).
Such best practices have indirectly protected large amounts of
coastal and boreal forests in Alaska since the late 1960s (Sampson
2004, Hodges 2011). The new regulations also allow for
compensatory mitigation for unavoidable take that reduces eagle
populations below regional targets. For example, projects
resulting in take of Golden Eagle (Aquila chrysaetos) nests are
now contributing funds to help reduce eagle electrocutions from
powerlines (APLIC 2006).

Although federal authority to manage incidental take was
broadened for the Eagle Act, itis now more limited for the MBTA.
On the eve of the 100th anniversary of the MBTA, the Office of
the Solicitor for the U.S. Department of Interior (DOI) issued a
memorandum entitled “The Migratory Bird Treaty Act does not
prohibit incidental take.” The memorandum states that the
MTBA prohibitions “apply only to affirmative actions that have
as their purpose the taking and killing of migratory birds,” such
as poaching (Solicitor’s Opinion M-37050, 22 December 2017).
This replaced and reversed the previous Solicitor’s Opinion
(M-37041, 10 January 2017) that the MBTA strictly prohibits
incidental take, which had been the long-standing position held
by the Department of Interior for the last half century (Scarlett
et al. 2018). The most recent Solicitor’s Opinion directs federal
implementation of the MBTA unless overturned. Specifically, the
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USFWS will not (1) prosecute or request preventative measures
from industries that unintentionally kill birds during their
activities, including oil spills (USFWS 20185), or (2) develop new
regulations authorizing incidental take permits through the
MBTA, which began in 2015 (80 FR 30032). Federal courts of
appeal have been split on whether the MBTA prohibits incidental
take, leading some to speculate that the U.S. Supreme Court may
eventually review this issue (Graf 2017). In May 2018, several
conservation organizations, including National Audubon Society
and the American Bird Conservancy filed a lawsuit challenging
the most recent Solicitor’s Opinion. However, in October 2018,
USFWS indicated that it would pursue new implementing
regulations defining the scope of the MBTA and thereby
codifying the Solicitor’s Opinion (Paul 2018).

An important ENGO contribution to the management of boreal
bird populations is Audubon Alaska’s WatchList, an early
warning system for Alaska’s birds to identify vulnerable and
declining species. The WatchList is developed using criteria to
score each regularly occurring species for the percent of global
population within the state, overall range size, stewardship
responsibility (percent of global habitat within the state), and
population trend (Warnock 2017). The Alaska WatchList is
regularly consulted by government biologists and others working
on management plans and conservation planning for Alaska’s
bird populations.

Managing bird habitats

Among the laws protecting fish and wildlife habitats, the most
important to the region’s birds have been those protecting
wetlands. Wetlands are widespread, covering 43% of boreal
Alaska (Hall et al. 1994) and are obligate breeding habitats for
several declining boreal bird species (Greenberg et al. 2011,
ADFG 2015, Handel and Sauer 2017). Many of boreal Alaska’s
IBAs are found in wetlands, which can also be essential habitats
for salmon and other species with subsistence, commercial, or
sport fisheries. Wetlands often include broad conservation
constituencies and effective protective regulations (ADFG et al.
2002, Smith and Speed 2013; Appendix 1). Most prominently,
wetlands have among the strongest habitat protections through
section 404 of the Clean Water Act (Appendix 1). This provision
authorizes the U.S. Army Corp of Engineers (USACE) and
Environmental Protection Agency to regulate fill placed in
wetlands. It requires compensatory mitigation when appropriate
and practicable for unavoidable wetlands impacts that are
permitted to occur. There are no equivalent protections for upland
bird habitats in the U.S. (Angelo and Cotter 2005).

Wetland mitigation is often administered through mitigation
banks or in-lieu fee programs (33 CFR 325 and 332, 40 CFR 230)
that pool funds to enhance, restore, or preserve wetlands. The
Alaska Department of Transportation and Public Facilities alone
contributed over $8 million to wetlands programs between 2009
and 2015 (Brehmer 2015). USACE has partnered with the
Conservation Fund, Great Land Trust, and other ENGOs to use
mitigation funds to preserve nearly 19,000 ha of wetlands and
adjacent upland habitats across Alaska since 2005 (B. Meikeljohn
and D. Mitchell, personal communication) as part of conservation
easements, municipal greenbelts, or additions to existing
protected areas (Buxton 2011, PBHJV 2015). Mitigation funds
are often a nexus for attracting other private donations and grants

Avian Conservation and Ecology 14(1): 15
http://www.ace-eco.org/voll4/iss1/art15/

from federal, state, industry, or ENGO groups, a formula that will
likely be increasingly used to conserve key bird habitats in Alaska
as land use expands. Because only 36% of the state’s wetlands are
mapped in detail, characterizing wetlands across the boreal region
will be important for developing a more effective wetland
conservation and management strategy in Alaska (ADEC 2015).
More detailed wetland maps would also help researchers identify
wetlands types that are most important to declining wetland birds
(Matsuoka et al. 2010, Lewis et al. 2015).

Although the forest products industry in boreal Alaska has
remained small and economically marginal with little impact on
the regional forest landscape, future markets and government
policies may change and influence harvest levels (Wurtz et al.
2006). As an example, high oil prices during the 2000s spurred
interestin wood asan alternative energy (ADC2016) and included
$1.1 billion in federal incentives for bioenergy projects in the
Food, Conservation, and Energy Act of 2008 (aka 2008 Farm
Bill; Stubbs 2010, AFWA 2012). In the mid-2000s the Alaska
Division of Forestry received multiple proposals for wood energy
projects in the boreal region (ADNR 2007, AEA 2016). Proposals
included biomass cogeneration facilities for heat and electricity,
which required large, multiyear timber sale contracts to supply
the wood. In the end, the large wood biomass projects were not
economically feasible after oil prices dropped, and the 2014 Farm
Bill repealed bioenergy initiatives for forest biomass and rural
energy self-sufficiency (Bracmort 2017).

The Alaska Forest Resources and Practices Act (FRPA; Appendix
1) provides standards for commercial timber operations on state,
private, trust, and municipal lands, which make up 45% of boreal
Alaska (Fig. 1). FRPA was established to support timber and
commercial fishing industries by protecting riparian habitats and
water quality for fish while promoting reforestation after timber
harvest. Specific guidance under FRPA for terrestrial wildlife
habitat is limited on much of Alaska’s public lands and is
voluntary on private lands, because wildlife issues are typically
addressed through land use planning. However, a recent
interagency collaboration has highlighted forestry practices
beneficial for both wildlife and reforestation.

Case study: Forestry practices that benefit wildlife and
reforestation

Alaska Department of Fish and Game (ADFG) recently
partnered with Alaska Department of Natural Resources (DNR)
to review forestry practices that can best sustain wildlife habitat
and facilitate reforestation within timber harvest areas. ADFG
emphasized how both wildlife diversity and forestry objectives
can be simultaneously addressed through retention of late-seral
forest habitat in boreal harvest areas (Paragi et al. 2015, 2016).
For example, retaining cavity trees provides habitat for birds that
prey upon small mammals and insects known to damage seedlings
and trees (Fayt et al. 2005, Mooney et al. 2010, Méntyla et al.
2011). ADFG guidance was reviewed by the Alaska Board of
Forestry, endorsed by DNR, and will be put into practice through
land use planning and training documents for agency staff and
operators. ADFG is currently reviewing landscape-scale harvest
practices as a potential means of mimicking natural fire
disturbance (Hunter 1993, Delong and Tanner 1996). For
example, larger cut blocks that also retain “islands” of late-seral
habitat could meet both wildlife population and reforestation
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objectives in boreal forest (Paragi et al. 2015), provided they are
proven effective in an adaptive management framework (Walters
and Holling 1990, Fisher 2002).

Conservation funding and science

Funding

Federal funding is central to conservation and scientific work on
birds in boreal Alaska, which often engages multiorganizational
collaborations across migratory flyways. Federal dollars come in
as grants to the state, Alaska Native groups, and other partners.
For example, $1.1 billion in federal excise taxes on firearms,
ammunition, archery, and sport fishing equipment (Appendix 1)
were allocated to state agencies across the U.S. in 2018 to support
fish and wildlife conservation. These funds are administered
through the USFWS Division of Wildlife and Sport Fish
Restoration, and included more than $50 million in 2018 to
ADFG to fund over 200 fish and wildlife research, management,
and restoration projects across Alaska, which benefit game
species, including birds (DOI 2018 press release, https://www.doi.
gov/pressreleases/secretary-zinke-announces-more-that-11-billion-
sportsmen-conservation). In contrast, funding for State Wildlife
Grants, which support research on declining nongame wildlife
species via Alaska’s Wildlife Action Plan (ADFG 2015), come
through the USFWS via annual appropriation of the U.S.
Congress. A recent Blue Ribbon Panel on Sustaining America’s
Diverse Fish and Wildlife (2016) concluded that an additional
$1.3 billion in annual federal funding is needed to fully implement
existing State Wildlife Action Plans across the U.S., including
Alaska (ADFG 2015). The panel also recommended that the
required funds could come from existing revenues from energy
and mineral resource developments on federal lands and waters.

Other funds for birds are allocated via USFWS competitive grants
such as the North American Wetlands Conservation Act and
Neotropical Migratory Bird Conservation Act. Both have
provided more than $2 billion since 1990 toward bird conservation
projects by partners throughout international flyways (NAWCC
2016, USFWS 2016¢). Similarly, competitive grants through the
USFWS Sea Duck Joint Venture (SDVJ Management Board
2014) have supported research on boreal-nesting sea ducks.
Agencies also have their own internal funds and competitive
grants that support conservation science for birds and other
resources. For example, the U.S. Geological Survey (USGS)
devotes $7 million each year nationally to address the priority
science needs of the USFWS and NPS.

ENGOs in Alaska bring in less, but still provide impactful
conservation funding from foundations, corporations, and
individual donors. ENGO projects are often supported by
government funding, such as a State Wildlife Grant (through
ADFG) to improve the network of Important Bird Areas across
Alaska or USFWS grants to initiate and sustain the Kenai
Mountains to Sea Partnership.

Science

Government and ENGO programs conduct a variety of avian
studies aimed at informing bird conservation and management
in boreal Alaska. Larger programs in state government include
the ADFG Waterfowl Research and Management Program and
the Threatened, Endangered, and Diversity Program. The latter
program uses State Wildlife Grant funding to focus some of its
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research effort on nongame “species of greatest conservation need,”
including declining migratory songbirds, shorebirds, and raptors
(ADFG 2015). The work provides scientific guidance to federal
agencies regarding listing decisions under the Endangered Species
Act, informs management actions, and supports the Alaska Species
Ranking System, a tool to direct conservation actions benefitting
high priority taxa within the state (Gotthardt et al. 2012, ACCS
2018).

Federal agencies also support several science-based programs that
address their information needs about bird populations and
habitats. Some scientific programs are specific to agency lands,
while others work more broadly across Alaskan landscapes.
Agency-specific programs often inventory, monitor, or study birds
or other natural resources to assess the capacity of their lands and
resource decisions to sustain healthy wildlife populations and
habitats into the future. These include the NPS Biological
Resources Division and Inventory and Monitoring Division
(MacCluskie and Oakley 2005, Hilderbrand et al. 2013) and the
USFWS Division of National Wildlife Refuges and Inventory and
Monitoring Program (Woodward and Beever 2011, USFWS
2017b).

Programs working more broadly across land jurisdictions include
the USFWS Division of Migratory Bird Management, which
monitors, studies, and helps conserve and manage populations
across flyways, consistent with the MBTA and its international
conventions (USFWS 2004). The USGS Alaska Science Center
conducts impartial research on federal trust lands and species, e.g.,
migratory birds, species listed under ESA. This includes long-term
monitoring of populations, assessing effects of ecosystem stressors
like climate change and oil spills, tracking wildlife diseases, and
often uses cutting-edge technologies in animal movements,
genetics, and bioinformatics (Holland-Bartels 2007). USGS also
supports the Alaska Cooperative Fish and Wildlife Research Unit
at the University of Alaska. This partnership between state
(university, ADFG) and federal (USGS, USFWS) agencies
facilitates university research and graduate student training in
support of science-based management of fish, wildlife, and their
habitats in Alaska. This Cooperative Research Unit is one of 40
units in the U.S. (USGS 2012).

Two ENGOs focus on conservation of bird populations and habitat
within boreal Alaska. Audubon Alaska’s work toward boreal bird
conservation primarily includes the Alaska WatchList and
Important Bird Areas. The Alaska Songbird Institute (https:/
aksongbird.org) carries out some of the longest running passerine
monitoring program in Alaska, providing data on timing of
migration, breeding, and productivity of boreal birds (Irons et al.
2017), as well as educational opportunities to the public.

Science-based programs in Alaska often partner together and with
others on a diversity of research areas such as avian inventory and
monitoring (Handel et al. 2009, Schmidt et al. 2009, Handel and
Sauer 2017, Amundson et al. 2018), resource requirements and
limiting factors (Corcoran et al. 2007, Edmonds et al. 2010, Lewis
et al. 2015, Schmidt et al. 2018), responses to disturbance
(Matsuokaetal. 2001, Lewis et al. 20164, b), migratory connectivity
(Mclntyre et al. 2008, Johnson et al. 2012, 2017), and adaptations
to climate change (Marcot et al. 2015, Roach and Griffith 2015,
Mizeletal. 2016, Stralberget al. 2017). International collaborations
have often set conservation priorities and filled key information
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gaps for managing declining species (Greenberg et al. 2011,
Booms et al. 2014). An example is the Sea Duck Joint Venture
(SDJV), jointly managed by the U.S. and Canada to address
declines in multiple populations of North American sea ducks
(SDJV Management Board 2014). The SDJV recently sponsored
state, provincial, federal, ENGO, and university researchers to
conduct satellite telemetry studies on the annual movements of
boreal-nesting Barrow’s Goldeneye (Bucephala islandica), Surf
Scoter (Melanitta perspicillata), and White-winged Scoters (M.
fusca). The work identified distinctive subpopulations within the
Pacific flyway for monitoring, harvest management, and habitat
conservation (Takekawa et al. 2011, Petersen and Savard 2015).

Avian ecologists also importantly contribute data to continental
citizen science initiatives such as the Christmas Bird Count, eBird,
and North American Breeding Bird Survey (BBS), and have
begun analyzing these data with data from Alaska-based
programs to better support management and conservation of bird
populations. For example, monitoring data from the Alaska
Landbird Monitoring Survey (ALMS), were recently analyzed
alongside data from the BBS to contrast population trends for
birds in roadless (ALMS) versus roadside areas (BBS) of Alaska
(Handel and Sauer 2017). Point-count survey data collected by
ALMS, BBS, NPS, and a variety of inventory and monitoring
surveys across Alaska were compiled with similar data from
across the continental boreal by the international collaborative
Boreal Avian Modelling Project (BAM; Barker et al. 2015). These
data are being analyzed for a wide variety of broad-scale
conservation purposes, such as forecasting boreal bird responses
to future climate change (Stralberg et al. 2015, 2017) and
evaluating the ecological representation of bird habitats by
protected areas networks (Lisgo et al. 2017).

Several voluntary multiagency expert groups and government-
ENGO partnerships at regional, statewide, or international scales
have provided key analyses and initiatives for boreal birds in
Alaska. These include bird initiatives that identify conservation
priorities for birds such as the Alaska Shorebird Group (ASG
2019), Boreal Partners in Flight (https://www.usgs.gov/centers/
asc/science/boreal-partners-flight), Partners in Flight (Rosenberg
et al. 2016), the Pacific Birds Habitat Joint Venture (http://www.
pacificbirds.org), and the North American Waterfowl
Management Plan (NAWMP 2018). The Northwest Boreal
Landscape Conservation Cooperative (NWB LCC 2015) is a
unique land and conservation science partnership spanning
boreal Alaska and adjacent Canada. Although these initiatives
enjoy widespread agency and ENGO participation, many might
benefit from increased engagement by avian academics.

Case study: The Northwest Boreal Landscape
Conservation Cooperative

The Northwest Boreal Landscape Conservation Cooperative
(NWB LCC) facilitates landscape-scale conservation among
more than 30 partners, including federal, state, provincial, and
territorial agencies; ENGOs; Tribes (Alaska) and First Nations
(Canada); and research institutes. The LCC spans boreal Alaska,
Yukon, northern British Columbia, and westernmost Northwest
Territories, a region that includes a diversity of boreal forests,
alpine environments, and wetlands and rivers over an altitudinal
range from sea level to the highest point in North America (NWB
LCC 2015). Examples of two conservation projects are detailed
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below. More information can be found at https://nwblcc.org/.

Connecting protected areas in Alaska: Maintaining landscape
connectivity is often a top recommendation for climate
adaptation planning (Heller and Zavaleta 2009). Magness et al.
(2018) used a land facets approach (Brost and Beier 2012) to
identify geophysical features that provide potential connections
for species distribution shifts among federal protected areas
within and adjacent to a 23.9-million ha multijurisdictional
planning area managed by the BLM in Alaska. Geophysical
features provide a robust method for climate change planning
because they do not change with climate, unlike using current
vegetation types to model landscape linkages. Less than 1% of
the planning area could effectively connect 25.9 million ha of
federal parks and refuges in the region. Low-elevation areas were
particularly important linkages for fish and wildlife passage, and
these are expected to include key wetland habitats for waterfowl
and other declining bird species (Matsuoka et al. 2010, Lewis et
al. 2015). Land managers at BLM and USFWS are now
considering the results from these analyses to manage for
connectivity among agency lands.

Supporting adaptive management in the face of climate change:
The NWB LCC recently collaborated with the Boreal Ecosystems
Analysis for Conservation Networks Team (Schmiegelow et al.
2014) to develop an adaptive management framework that
identifies ecological benchmarks to help land and resource
management agencies across this boreal region conserve large-
scale ecological processes, sustain fish and wildlife populations,
and serve as reference points for monitoring on intact versus
actively managed lands (Lisgo et al. 2017). Current reserves as
well as lands outside protected areas were evaluated. Ecological
benchmarks were also identified and prioritized based on size and
intactness, hydrologic connectivity, and how they contribute to
regional targets for ecological representation and coverage of
focal species habitats. Evaluation included current and projected
scenarios under future climate change. Focal species included
(among others) late-seral forest birds, such as Boreal Chickadee
(Poecile hudsonicus) and Swainson’s Thrush (Catharus ustulatus),
and wetland birds, such as Trumpeter Swan, declining Lesser
Scaup (Aythya affinis), and Rusty Blackbird. This framework
seeks to balance biodiversity conservation and sustainable
resource use to help multiple stakeholders achieve their goals. The
framework can be accessed online as well as information on
similar analysis across the boreal at http://www.beaconsproject.
cal.

Future challenges and opportunities

Addressing the impacts of climate change in boreal Alaska will
be particularly challenging. The last half century has already
witnessed the following: (1) a regional doubling in the mean area
burned to nearly 800,000 ha annually (Kasischke et al. 2010); (2)
the largest outbreak of spruce beetles (Dendroctonus rufipennis)
recorded in North America, spanning 1.2-million ha of boreal
forests in the 1990s (Berg et al. 2006, Werner et al. 2006); (3) a
25% decrease in boreal lake surface area across National Wildlife
Refuges (Riordan etal. 2006, Roach et al. 2013); and (4) a regional
decline in boreal forest productivity consistent with a biome shift
(Beck et al. 2011). These and other climate-mediated landscape
changes are already influencing the distribution, structure, and
productivity of boreal bird communities (Corcoran et al. 2007,
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Matsuoka and Handel 2007, Roach and Griffith 2015, Mizel et
al. 2016, but see Lewis et al. 20164, b). The extent and magnitude
of such landscape-level changes are expected to increase this
century.

At the continental scale, boreal birds are projected to dramatically
shift their ranges northward in response to future climate change
(Langham et al. 2015, Stralberg et al. 2015). Boreal Alaska is
forecast to be continentally prominent in this context by providing
(1) habitats for newly colonizing species expanding their ranges
from the southern boreal (Stralberg et al. 2017, Wu et al. 2018),
aswell as (2) future “climate refugia” important for the persistence
and adaptive migrations of species that already occur in the region
(Stralberg et al. 2018). In terms of range expansions, as many as
40 songbird species are projected to colonize boreal Alaska
(Stralberg et al. 2017), and as many as 20 to 40 bird species may
colonize individual National Parks in the region by the end of the
century (Wu et al. 2018). Bird communities as well as agency
stewardship responsibilities will dramatically change if new
competitors, nest predators (e.g., American Crow, Corvus
brachyrhynchos), nest parasites (Brown-headed Cowbird,
Molothrus ater), and listed species (e.g., Canada Warbler,
Cardellina canadensis; EC 2016) expand into the region, as
projected (Stralberg et al. 2017).

Future changes in climate are projected to substantially reduce
the potential continental ranges (> 50% reduced area) and
population sizes (= 20%) of many species that currently breed in
boreal Alaska. Reductions are expected for several wetland-
associated species of conservation concern that are already steeply
declining: Horned Grebe (Podiceps auritus), Lesser Scaup, Lesser
Yellowlegs (Tringa flavipes), Short-eared Owl, Olive-sided
Flycatcher, Bank Swallow (Riparia riparia), Blackpoll Warbler,
and Rusty Blackbird (Langham et al. 2015, Stralberg et al. 2015).
Identifying and carefully managing habitats for climate-
vulnerable species will be an important mitigation action to reduce
declining ranges and population sizes, particularly for species
inhabiting “climate refugia,” which are areas expected to be
relatively buffered from the effects of continued warming (Morelli
et al. 2016). For example, boreal lakes (> 25 ha) are important
breeding areas for several declining boreal wetland bird species
(Matsuoka et al. 2010, Lewis et al. 2015). Resource managers
might prioritize habitat protections around those lakes with
features associated with a reduced likelihood of climate-related
lake declines (Roach et al. 2011, 2013). Similarly, additional land
protections could be considered for current IBAs and other high
quality avian habitats with a high potential of retaining stable
climates into the future (National Audubon Society 2015).
Managing climate refugia as an adaptation strategy may be
particularly relevant for Alaska, which among boreal areas was
found to have a high potential for climate change macrorefugia
(10-km resolution) for North American trees and songbirds.
Although coarse-scale features, such as high elevations, valleys,
headwaters, and proximity to coasts are associated with
macrorefugia (Stralberg et al. 2018), scientists might identify and
rank finer scale microrefugia for species to help land managers
with climate adaptation planning (Morelli et al. 2016).
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CONCLUSIONS

Alaska has the most extensive network of boreal protected areas,
making it the only state or province nearly achieving the goal of
protecting half of the land base for boreal birds (Wells et al. 2018).
Although the region has a wealth of conservation areas, it also
has world-class, untapped natural resources on the remaining
unprotected lands, as well as some of the most steeply declining
bird species in the continent (Handel and Sauer 2017). There
remain significant knowledge gaps on (1) important areas and
habitats for many species of conservation concern and (2) the
environmental drivers of steep population declines (ADFG
2015). Avian scientists that target these gaps would contribute
greatly toward improving the effectiveness of land and species
management programs aiming to maintain key bird habitats and
reverse negative population trends. More specific knowledge gaps
that link directly to on-the-ground management actions and best
management practices could be identified and addressed by
consulting with relevant agencies and land managers, particularly
because management priorities and policies may vary among and
even within bureaus over time.

Finally, avian biologists, resource managers, and conservation
advocates in Alaska have traditionally targeted specific,
conspicuous impacts to birds that resulted from development
activities or events, such as the Exxon Valdez oil spill in 1989. In
the future, however, Alaskan boreal forests and its birds will face
widespread and cumulative impacts not only from increased
urban and natural resource developments, but also fundamental
changes to ecosystem processes that are already underway as a
result of climate change. Addressing the combined impacts of
multiple stressors will require scientists to work more closely with
land managers and policy makers to detect and anticipate
problems, as well as develop science-based solutions that sustain
resilient ecosystems and landscapes for boreal bird populations
across geopolitical boundaries.

Responses to this article can be read online at:
http://www.ace-eco.org/issues/responses.php/1347
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Appendix 1. Important federal and state regulatory provisions that protect fish and wildlife habitats in boreal Alaska. A more
complete digest of federal resource laws can be found at https://www.fws.gov/laws/lawsdigest/Resourcelaws.html.

Statute or regulation Legal reference!

General relevance

Primary agency

Managing public lands
Administrative Procedure Act 5 USC 88§ 551 et seq.

Alaska National Interest Lands 16 USC §51

Conservation Act

Alaska Native Claims Settlement Act 43 USC 8§ 1601-1629

Conservation and Protection of
Alaska Fish and Game

AS §8 16.20.020-080
Federal Land Policy and Management 43 USC §§ 1701 et seq.;
Act 43 CFR § 1600

Land Use Planning and Classification AS § 38.04.065

National Park Service Organic Act 16 USC §§ 1-4

National Wildlife Refuge
Administration Act

16 USC 8§ 668dd-668ee

Parks and Recreation Facilities AS 8841.21

Sikes Act 16 USC §§ 670-670f

Wild and Scenic Rivers Act 16 USC 8§ 1271-1287

Provides public and judicial review of federal agency rulemaking and actions.

Designated certain federal lands in Alaska as units of the National Park,
National Wildlife Refuge, Wild and Scenic Rivers, National Wilderness
Preservation and National Forest Systems.

Authorized Alaska Natives to select and received title to public lands in Alaska
and nearly $1 billion in settlement for aboriginal land claims in the state. Also
required the Secretary of Interior to withdraw up to 32.4-million ha of public
lands for consideration as additions to the national conservation system.

Enabling statute for State Refuges, Sanctuaries, and Critical Areas.

Federal land management statute that established multiple use, sustained yield,
and environmental protection as guiding principles for public land management.

State statute for managing multiple-use lands through land use plans.

Established the National Park Service to oversee federal national parks,
monuments, and reservations, in order to conserve scenery, natural and historic
objects, and wildlife for future generations.

Designates a national network of lands and waters as wildlife refuges to protect
and conserve fish and wildlife (including migratory birds) that are threatened
with extinction, wildlife management areas, and waterfowl production areas.

Enabling statute for State Parks and Recreation Areas.

Requires military installations to development and implement Integrated Natural
Resources Management Plans in cooperation with the U.S. Fish and Wildlife
Service and state wildlife agencies

Provides for a National Wild and Scenic Rivers System in which selected rivers
with "outstandingly remarkable" values are preserved to protect their water
quality.

All federal agencies
Federal land agencies?

Federal land agencies?

Alaska Department of Fish
and Game

Bureau of Land Management
Alaska Department of Natural
Resources

National Park Service

U.S. Fish and Wildlife
Service

Alaska Department of Natural
Resources

Department of Defense

Federal land agencies?



Statute or regulation Legal reference! General relevance Primary agency

Wilderness Act 16 USC 8§ 1131-1136 Requires review of wilderness characteristics of each roadless area of 5,000 or ~ Federal land agencies?
more acres within the National Wildlife Refuge, National Park, and National
Forest systems for possible inclusion in the National Wilderness Preservation

System.
Managing birds, nests, and eggs
Alaska Endangered Species Act AS 88 16.20.180- Provides for the continued conservation, protection, restoration, and propagation Alaska Department of Fish
16.20.210 of Alaskan species threatened with extinction. and Game

Bald and Golden Eagle Protection 16 USC 8§ 668-668d; 50 Regulates "take," possession, and transport of Bald and Golden Eagles, their U.S. Fish and Wildlife

Act CFR § 22 nests, and eggs.® Service

Endangered Species Act 16 USC 8§ 1531-1544 Provides for conservation of species that are endangered or threatened U.S. Fish and Wildlife
throughout all or a significant portion of their range and conservation of the Service, National Marine
ecosystems on which they depend; prohibits "take" of listed species and Fisheries Service

destruction or adverse modification of their habitats.*

Migratory Bird Treaty Act 16 USC 8§ 703-712; 50  Implements the terms of U.S. treaty conventions with Great Britain (Canada), U.S. Fish and Wildlife
CFR 8§ 20.20-20.26 Mexico, Japan, and Russia; prohibits "take" of native migratory birds, their Service
nests, and eggs.® The implementing regulations describe allowable harvest
methods and means, and, at 50 CFR § 20.21(j), restrict the use of lead shot in
taking ducks, geese, swans, and other migratory game birds.
Managing bird habitats

Alaska Forest Resources and AS §841.17;11 AAC 95 Governs timber harvesting, reforestation, and roadbuilding on state, private, and Alaska Department of Natural
Practices Act and Regulations municipal lands. Forest management standards on federal land must meet or Resources

exceed the standards; establishes nonpoint source pollution and fish habitat

protection standards under state law.

Cooperative Forestry Assistance Act 16 USC 88 2101-2114  Assists state forestry agencies with forest stewardship programs on private, U.S. Forest Service; Alaska

of 1978 state, local, and other nonfederal forest lands. Programs address topics such as  Department of Natural
increased timber production, forest disease management, improving fish and Resources
wildlife habitat, and conservation of forest land.

Federal Power Act 16 USC 8§ 791 et seq. Coordinates federal agency review and licensing of hydropower projects. Equal Federal Energy Regulatory
consideration is to be given to power and development, energy conservation, Commission

protection, mitigation of damage to and enhancement of fish and wildlife,
protection of recreational opportunities, and preservation of other aspects of
environmental quality.

Food, Conservation, and Energy Act Public Law 110-246 Established federal financial incentives for bioenergy using forest materials, as  U.S. Forest Service, Alaska
of 2008 (Farm Bill) well as conservation of fish and wildlife on private lands. Also provided support Department of Natural

for development of state Forest Action Plans, analyses of forest conditions and ~ Resources

trends, and designation of priority forest landscape areas to address threats and

improve health.



Statute or regulation

Legal reference!

General relevance

Primary agency

Healthy Forests Reserve Program

National Environmental Policy Act

Managing birds habitats: wetlands

Anadromous Fish Act

Clean Water Act

Fishway Act

Fish and Wildlife Coordination Act

Rivers and Harbors Act, Section 10

Conservation funding

Federal Aid in Sport Fish Restoration
Act (Dingell-Johnson Act)

16 USC 88 6571-6578

42 USC §§ 4321 et seq.

AS §§ 16.05.871-901

33 USC 8§ 1251-1387

AS § 16.05.841

16 USC 88 661-667¢

33 USC §403

16 USC. 88 7777771

Seeks to restore and enhance forest ecosystems on private land to promote
recovery of threatened and endangered species, improve biodiversity, and
enhance carbon sequestration. Voluntary incentive programs for private
landowners to conserve their working agricultural lands, wetlands, grasslands,

and forest lands.

Requires federal agencies to describe and assess environmental effects of
development proposals, consider alternatives, seek public input prior to agency
decisions, and to provide necessary mitigation for environmental effects.

Requires permit approval from ADFG before altering or affecting “the natural
flow or bed” of an identified anadromous fish stream.

Establishes water quality standards and regulates the discharge of pollutants and
dredged or fill material into waters of the U.S., including wetlands.

Requires notification and authorization from ADFG for activities within or

across a stream used by fish

Requires federal agencies to consult with the U.S. Fish and Wildlife Service, the
National Marine Fisheries Service, and state wildlife agencies for activities that
affect or modify any stream or body of water, to minimize adverse impacts on
fish and wildlife resources and habitat; generally undertaken as part of Clean
Water Act, 404 of the Clean Water Act, NEPA, or Federal Power Act project

reviews.

Prohibits obstruction or alteration of navigable waters of the US without a
permit from the Corps of Engineers.

Excise taxes on sport fishing equipment to provide federal aid funding to states

Natural Resource
Conservation Service

All federal agencies

Alaska Department of Fish
and Game

U.S. Army Corp of
Engineers, Environmental
Protection Agency

Alaska Department of Fish
and Game

Federal Energy Regulatory
Commission, National
Marine Fisheries Service,
U.S. Army Corps of
Engineers, U.S. Fish and
Wildlife Service

Army Corp of Engineers

U.S. Fish and Wildlife

to manage and restore marine and freshwater sport fish populations, as well as to Service

support aquatic education, wetlands restoration, and boat safety and sanitation.
Administered by the Wildlife and Sport Fish Restoration program.



Statute or regulation

Legal reference!

General relevance

Primary agency

Federal Aid in Wildlife Restoration
Act (Pittman-Robertson Act)

Fish and Wildlife Conservation Act
of 1980

Neotropical Migratory Bird
Conservation Act

North American Wetlands
Conservation Act

Partners for Fish and Wildlife Act

16 USC 88 669-669k

16 USC 8§ 2901-2912

16 USC 88 6101-6109

16 USC 88§ 4401-4412

16 USC 88 3771-3774

Excise taxes on firearms, ammunition, and archery equipment go to states for
projects to restore, conserve, manage, and enhance wild gamebirds and
mammals and their habitats. Funding is administered through the USFWS
Wildlife and Sport Fish Restoration program (WSFR). Unused monies transfer
in part to the Neotropical Migratory Bird Conservation Act. Interest on holdings
is available as funds for the North American Wetland Conservation Act. It is
important to note that funds supporting State Wildlife Grants (SWG) and a
national conservation strategy of State Wildlife Action plans (also administered

through the WSFR) rely upon annual congressional appropriations from the U.S.

Treasury.

Provides financial and technical assistance to states for to develop and
implement conservation plans (e.g., State Wildlife Action Plans) and programs
for nongame fish and wildlife. Encourages all federal departments and agencies
to conserve and promote conservation of nongame fish and wildlife and their
habitats.

Federal grants that support and foster international cooperation and initiatives to
perpetuate healthy migratory bird populations throughout the Western
hemisphere.

Federal funding and administrative direction to implement the North American
Waterfowl Management Plan.

Provides for the restoration, enhancement, and management of fish and wildlife
habitats on private land through the Partners for Fish and Wildlife Program.

U.S. Fish and Wildlife
Service

U.S. Fish and Wildlife
Service

U.S. Fish and Wildlife
Service

U.S. Fish and Wildlife
Service

U.S. Fish and Wildlife
Service

IAAC = Alaska Administrative Code, AS = Alaska Statutes, CFR = Code of Federal Regulations, USC = United States Code
2Bureau of Land Management, National Park Service, U.S. Fish and Wildlife Service, and U.S. Forest Service

SBGEPA defines “take” as pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, destroy, molest, or disturb. "Disturb" is further defined as to agitate or bother to a

degree that causes, or is likely to cause injury, decrease productivity, or nest abandonment
“ESA defines "take" as to "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any such conduct.” 16 USC § 1532(19).

SMBTA makes it unlawful, without a permit, to "pursue, hunt, take, capture, kill, sell, buy, or transport “any migratory bird or any part, nest, or egg thereof."
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