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Overview

Purpose

The purpose of the vertebrate species distribution maps developed for gap analysis is to provide more
precise information about the current distribution of individual native species within their general ranges
by mapping associations to habitat features. Gap analysis uses the predicted distributions of native
vertebrate species to evaluate their conservation status relative to existing land management, utilizing
Geographic Information Systems (GIS) technology. Previous to this effort there were no maps available,
digital or otherwise, showing the likely present-day distribution of species by habitat across their ranges in
Alaska.

Besides gap analysis, the maps of vertebrate species distributions and associated information may be used
to answer a wide variety of management, planning, and research questions relating to individual species or
groups of species. These species maps and information are also available in digital GIS databases (see How
to obtain GAP data) which enables computerized query and analysis of the data. It is important to stress
that the information on species’ habitat associations, elevation limits and statewide geographical
distributions compiled in this atlas were collected for the purposes of statewide and regional analyses of
biodiversity conservation. This information was not intended for the purpose of determining a measure of
abundance, health or condition of populations of any species listed herein. Wherever possible we have
tried to detail the circumstances where our mapping procedures were insufficient to accurately represent
the geographic distribution of particular species.

How species distributions were predicted

The vertebrate species distributions in this atlas were predicted using a computer model, incorporating
existing information on point locality records, range maps, and habitat and environmental conditions for
each species. Deductive and inductive modeling techniques were used to produce the distribution models.
Deductive distribution modeling followed the traditional, land cover-based procedures described by Csuti
and Crist (1998). Inductive models were derived using known points of occurrence and their intersection
with a suite of environmental parameters. Combined models were created as an intersection of where
there was agreement between the two model types. See the AKGAP Final Project Report (Gotthardt et al.
2013) for more detailed information on methods related to range map and model development.

The modeling approach used included seven steps:

1. Range maps were produced for each target taxon. Range maps were created by tessellating a
polygon range map to and 8-digit HUC layer, and then attributing this layer with season and type of
occurrence based off point locality records and expert opinion.

2. A Wildlife-Habitat Relationships (WHRdb) database was developed, recording the association of
terrestrial vertebrate species to features that had been digitally mapped within the state of Alaska,
including land cover (vegetation) types, hydrological characteristics, human avoidance
characteristics, forest interior and ecotone width, and association with edges.

3. A geographic atlas of environmental predictor variable was developed to assist with model
development for both deductive and inductive modeling approaches.

4. Habitat-derived (deductive) models were generated using a python script that was used to query
the WHRdb that stored the applicable variables for each taxon. The python script invoked a series
of geospatial masks and raster calculations in ArcGIS 10.0 to generate a 60-m raster of predicted
suitable habitats. The final deductive model was an intersection of those Ecological Systems



selected as suitable and any additional ancillary variables considered, delimited by HUCS8 ranges for
each taxon.

5. We acquired, summarized, and filtered occurrence data from numerous sources of varying quality
and quantity to assist with model validation and to produce inductive models.

6. We used the modeling software, MaxEnt version 3.3.1, to relate modeling subset occurrence
records to the final set of environmental predictor variables to produce an inductive model,
delimited by HUC8 ranges for each taxon.

7. We intersected the results of the deductive and inductive models to produce a “combined mode
One model type (either deductive, inductive, or the combined) was selected as the final model —
the best spatial representation of predicted potential habitat. Final model selection was
determined by accuracy statistics, expert opinion, and whether or not the modeled output was
representative of the species range extent.

I”

Information provided in the atlas

For each of the 347 terrestrial vertebrate taxa modeled for this project, a range map and predicted
distribution map were created. This atlas includes a complete species report for each taxon, including the
following data:

Species taxonomic information — common and scientific name.

Seasonal range map — describes the time of year the species is known to occur within Alaska.
Possible values were Summer, Spring/Fall, Winter, and Year -round. Especially for migratory taxa,
the value of the Season attribute was assigned with the specific modeling season (e.g., Breeding
equates with Summer) in mind. Seasons were broadly defined as follows: Winter (December -
February); Fall/Spring (March - May and August - November); Summer (June or July); Year -round
(all months).

Occurrence range map — occurrence data were overlain with the HUC8 range maps and attributed
as such: Known, Suspected, Historical, or Accidental. “Known” equated to the presence of
documented occurrences of the target taxon, or confident expert prediction of occurrence, within a
given HUCS.

Final predicted distribution map — this includes model type (deductive, inductive, or combined),
associated performance statistics (AUC), and a general quality rank based on AUC values denoted
as low (0.5 —-0.7), moderate (0.7 — 0.9) and high (>0.9).

A detailed habitat description — information on habitat associations from the literature, with an
emphasis on landcover types, though notes on structure, moisture and soil requirements and
specific microhabitat features are noted where appropriate.

A list of citations - used to develop the habitat description in the WHRdb.

References

Csuti, B. and P. Crist. 1998. Methods for Assessing Accuracy of Animal Distribution Maps, Gap Analysis
Program, University of Idaho, Moscow, Idaho. http://www.gap.uidaho.edu/ Date Accessed: 02 July 2003.

Gotthardt, T., S. Pyare, F. Huettmann, K. Walton, M. Spathelf, K. Nesvacil, A. Baltensperger, G. Humphries,
and T.L. Fields. 2013. Predicting the range and distribution of terrestrial vertebrate species in Alaska. The
Alaska Gap Analysis Project. University of Alaska.



Official disclaimer for GAP data

“Although these data have been processed successfully on a computer system at the USGS Gap Analysis
Program, no warranty expressed or implied is made regarding the accuracy or utility of the data on any
other system or for general or scientific purposes, nor shall the act of distribution constitute any such
warranty. This disclaimer applies both to individual use of the data and aggregate use with other data. The
USGS Gap Analysis Program shall not be held liable for improper or incorrect use of the data described
and/or contained herein.

“These data were compiled with regard to the following standards. Please be aware of the limitations of
the data. These data are meant to be used at a scale of 1:100,000 or smaller (such as 1:250,000 or
1:500,000) for the purpose of assessing the conservation status of vertebrate species and vegetation cover
types over large geographic regions. The data may or may not have been assessed for statistical accuracy.
Data evaluation and improvement may be ongoing. USGS Gap Analysis Program makes no claim as to the
data’s suitability for other purposes.”

How to obtain GAP data

The Natioanl Gap Analysis Program has a species viewer, where data is available for download
(http://gapanalysis.usgs.gov/species/viewer/ ). Data can also be obtained at the Alaska Gap Analysis web-
potal (www.akgap.info).
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Amphibians

Roughskin newt, Credit: Michael Kohan

11



Northwestern Salamander
Ambystoma gracile

Range Map and Distribution Model Summary
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Final Distribution Model

Canada

Northwestern salamander
Ambystoma gracile
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Model Quality
Summary:
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Adults subterranean. Known breeding sites in Alaska muskeg ponds and a freshwater lake (Waters 1992).
Larvae require permanent source of water because metamorphosis may require 2 years (MacDonald 2003).
Habitat includes grassland, woodland, and forest near breeding ponds. Thought to be associated with old
growth, but different findings among studies may be a result of seasonal differences. During breeding season,
found under logs and rocks. Eggs are laid in ponds, lakes, and slow moving streams, usually attached to
vegetation (Efford and Mathias 1969, Nussbaum et al. 1983, Blaustein et al. 1995, Aubry 2000).

References

Aubry, K.B. 2000. Amphibians in managed, second-growth Douglas-fir forests. Journal of Wildlife

Management. 64(4):1041-1052

Blaustein, A. B., B. Edmond, J. M. Kiesecker, J. J. Beatty, and D. G. Hokit. 1995. Ambient ultraviolet

radiation causes mortality in salamander eggs. Ecological Applications 5:740-743.

Efford, I.E. and J.A. Mathias. 1969. A comparison of two salamander populations in Marion Lake, British

Columbia. Copeia 1969:723-736.

MacDonald, S.0. 2003. The amphibians and reptiles of Alaska. A Field Handbook. Unpublished report to

USFWS, Juneau, AK.

Nussbaum, R.A., E.D. Brodie, Jr., and R.M. Storm. 1983. Amphibians and reptiles of the Pacific

Northwest. Univ. Press of Idaho. 332 pp.

Waters, D.L. 1992. Habitat associations, phenology, and biogeography of amphibians in the Stikine River
basin and southeast Alaska. Unpubl. rep. of the 1991 pilot project. USDI, USFWS, California Cooperative

Fishery Research Unit, Humboldt State University, Arcata, CA. 61 pp.

Range and model summary for Northwestern Salamander
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Long-toed Salamander
Ambystoma macrodactylum

Range Map and Distribution Model Summary

Range Map- Occupancy

140w

N

Gulf of Alaska

Long-toed salamander
Ambystoma macrodactylum

Species Occurrence

Canada

- Known
[] suspected
Pacific Ocean
Species Range Map - Occurrence Map Date: April, 2012
= Range map developed by the Alaska Gap Analysis Project. Mapped data represents L] 625 125 250
#[  species known and probable range within 8-digit HUC units within Alaska. For more ‘Alaska Albers Equal Area Conic Projection x
information see http://www.akgap.info. NAD 83 A
oW
saow
Alaska
Gap g
Analysis
Project

Gulf of Alaska

Long-toed salamander
Ambystoma macrodactylum

Species Seasonal Range

[ Yearround

Species Range Map - Seasonal Map Date: April, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data represents
I’ species seasonal range within 8-digit HUC units within Alaska. For more information
see http://www.akgap.info.

SN

Pacific Ocean

Canada

[ 625 125 250

Alaska Albers Equal Area Conic Projection M
NAD 83 A

40w

Range and model summary for Long-toed Salamander

14



Final Distribution Model
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Habitat Description

Adults are subterranean except for during the breeding season. Breeds in temporary or permanent ponds, or in
quiet water at the edge of lakes and streams. During the breeding season adults may be found under logs,
rocks, and other debris near water (Graham 1997). Occur in active logging areas in Alberta (Graham 1997).

References

Graham, K.L. 1997. Habitat use by long-toed salamanders (Ambystoma macrodactylum) at three
different scales. M.S. Thesis. University of Guelph, Ottawa (Ontario), Canada. 71pp.
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Roughskin Newt
Taricha granulosa

Range Map and Distribution Model Summary

Range Map- Occupancy

140w

N

Gulf of Alaska

Roughskin newt
Taricha granulosa

Species Occurrence

Alaska
Gap
Anslysis
Projoct

Canada

information see http://www.akgap.info.

- Known
:| Suspected
Pacific Ocean
Species Range Map - Occurrence Map Date: April, 2012
= Range map developed by the Alaska Gap Analysis Project. Mapped data represents L) 625 125 250
8 species known and probable range within 8-digit HUC units within Alaska. For more ‘Alaska Albers Equal Area Conic Projection x
NAD 83 A

oW

Range Map- Seasonality

130w
T

N

Gulf of Alaska

Roughskin newt
Taricha granulosa

Species Seasonal Range

Alaska
Gap
Analysis

Project

Canada

see http://iwww.akgap.info.

[ Yearround
Pacific Ocean
Species Range Map - Seasonal Map Date: April, 2012
- Range map developed by the Alaska Gap Analysis Project. Mapped data represents o 625 125 250
2[  species seasonal range within 8-digit HUC units within Alaska. For more information ‘Alacka Abers Equal Araa Conic Projection X
NAD 83 A

"
40w

Range and model summary for Roughskin Newt

16



Final Distribution Model
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Habitat Description

Species uses forested cover adjacent to aquatic habitat for breeding and overwintering. Found in and about
small permanent bodies of water with abundant vegetation (Hodge 1976). On Wrangell Island, species found
using backwater lakes and muskegs (Waters 1992).

References

Hodge, R.P. 1976. Amphibians & reptiles in Alaska, the Yukon, & Northwest Territories. Alaska
Northwest Publishing Company, Anchorage, AK. 89 p.

Waters, D.L. 1992. Habitat associations, phenology, and biogeography of amphibians in the Stikine River
basin and southeast Alaska. Unpubl. rep. of the 1991 pilot project. USDI, USFWS, California Cooperative
Fishery Research Unit, Humboldt State University, Arcata, CA. 61 pp.
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Western Toad
Anaxyrus boreas

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Broad range of habitat use. Can be found from sea level to high mountain elevations; usually in open, non-
forested areas near water. Primarily terrestrial, they enter water to breed in a variety of ponds, lakes, streams,
backwaters, ephemeral and sometimes brackish pools. Hibernates in burrows below frostline in forested cover
adjacent to aquatic habitat. Eggs develop in shallow areas of ponds, lakes, reservoirs, or in pools of slow
moving streams. Western toads may be limited by temperature, acidity, and dissolved oxygen (Hodge 1976,
MacDonald 2003).

References

Hodge, R.P. 1976. Amphibians & reptiles in Alaska, the Yukon, & Northwest Territories. Alaska
Northwest Publishing Company, Anchorage, AK. 89 p.

MacDonald, S.0. 2003. The amphibians and reptiles of Alaska. A Field Handbook. Unpublished report to
USFWS, Juneau, AK.

Range and model summary for Western Toad 19



Wood Frog
Lithobates sylvaticus
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Habitat Description

Associated with Alaska's interior forests. Inhabits diverse vegetation types, grassy meadows, open forests,
muskegs, tundra. Breeds in shallow permanent or ephemeral water. Breeding habitat described as fish-free.
Hibernates under snow in shallow depressions of compacted forest litter. Overwinters in areas surrounding
breeding ponds. Tadpoles can't withstand desiccation. Growth rate between fertilization and free-living is
dependent on water temperature and mortality is highest at this stage. 50% survival occurs when
temperatures are between 6 and 24C and drops outside these temperatures. However, Frisbie et al. (2000)
found that embryos could tolerate short period of subzero temperatures (Herreid and Kinney 1967, Kirton
1974, Hodge 1976, Frisbie et al. 2000, MacDonald 2003, Redmer and Trauth 2005).
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Columbia Spotted Frog
Rana luteiventris
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Highly aquatic; closely associated with permanent water. Found predominantly in outwash ponds and
backwater lakes, beaver ponds, muskeg ponds, river channels, and streams (Waters 1992, MacDonald 2003).
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Greater White-fronted Goose
Anser albifrons

Range Map and Distribution Model Summary
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Habitat Description

Prenesting birds on the Y-K Delta concentrate on meltwater areas, slough banks, and river edges within 30 km
of the Bering Sea (Campbell et al. 1990). Nests located in moderate to dense cover of grasses and sedges or
dwarf shrubs (Mickelson 1975, Ely and Raveling 1984) in meltwater areas and lower edges of pingos (Campbell
et al. 1990). More interior populations breed in alluvium lowlands on stream deltas, low sedge- cotton grass-
moss meadows, tussock lowlands, tundra ponds with Carex aquatilis, Arctophila fulva emergent ecotone, taiga
forests and bogs, raised polygon edges, hummocky ground, inland tributary stream edges, dwarf and
occasionally tall- shrub tundra of birch and willow; and to a lesser extent , heath tundra, drier rock fields,
eskers, hill slopes with Dryas spp., grasses and lichens (Tieszen 1978, Bird 1980, Chapin et al. 1992, R. Bromley
unpubl. data).
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Tule White-fronted Goose
Anser albifrons elgasi
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Habitat Description

In Cook Inlet, nests along sloughs dominated by saline sedge-grass habitat and freshwater marsh/shrub bog
(Timm and Sellers 1981).
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Emperor Goose
Chen canagica

Range Map and Distribution Model Summary
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Habitat Description

Typically breeds within 15 km of the coast on the Y-K Delta on flat tidally influenced salt marsh habitats. This
area is characterized by tidal rivers and sloughs, as well as brackish and freshwater ponds and lakes with
halophytic plants and graminoid meadows (Petersen et al. 1994). Also nests on shore (e.g., among driftwood)
or on low coastal or estuarine islands (Harrison 1978). Nests on high ground in areas subject to flooding.
Typical brood rearing areas in Alaska (Kokechik River area): insides of bends of major sloughs and rivers that
supported stands of Carex rariflora (Eisenhauer and Kirkpatrick 1977).
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Snow Goose
Chen caerulescens
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Habitat Description

Nests in tundra marshes near water, on raised hummocks and ridges (NatureServe 2007b). In western
Canadian arctic, breeds on coastal areas characterized by stretches of low sandy or silty ridges and narrow
beaches interspersed with river deltas, barrier islands, spits, and lagoons with permafrost related features and
an abundance of small lakes (Mowbray et al. 2000). Vegetation cover typically consists of a mosaic of dry
tussock, wet sedge, and low shrub, with taller shrubs (1-3 m) in drainage courses (Salter et al. 1980). In
Manitoba, geese nesting in tall willows had better reproductive success than did geese nesting in shorter
willows or in areas without willows (Jackson et al. 1988).
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Habitat Description

In low arctic, nests near upper edge of salt marshes along gently sloping seacoasts or broad estuarine deltas
with abundant low graminoid vegetation. Breeds on coastal tundra, in low and barren terrain; on islands,
deltas, lakes, and sandy areas among puddles and shallows, and in vegetated uplands.Often nest on islands in
small ponds or river deltas, on small offshore islands, or on gravel spits. In mid and high arctic, nests near
braided river valleys, deltas, and inland lakes (up to 30 km inland) (Reed et al. 1998). Typically rears broods in
salt marsh <1 km from tidal areas (Sedinger and Flint 1991, Stickney and Ritchie 1996).
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Cackling Goose
Branta hutchinsii
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Habitat Description

Aleutian Cackling geese breed exclusively on a small number of Aleutian Islands (USFWS 1991). Nesting areas
are located on grassy hillsides, along streams, in marshes and lagoons, and on rugged sea cliffs cut by
watercourses where grasses and sedges grow in profusion (Murie 1959, Jones 1963, USFWS 1980). On the Y-K
Delta different subspecies of the Crackling Goose breed in mixed arctic graminoid and low tundra vegetation
on small islands in tundra ponds, small peninsulas that extend into ponds, and shorelines of ponds, lakes, and
river on the floodplain of the delta (Mowbray et al. 2002).
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Taverner's Cackling Goose
Branta hutchinsii taverneri

Range Map and Distribution Model Summary
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Habitat Description

Breeds in low tundra vegetation along the shorelines of major rivers and small braided streams, shorelines of
small tundra ponds, and on islands in tundra ponds and lakes of the Y-K Delta (Mowbray et al. 2002).
Restricted to inland areas beyond the influence of tides, populations extends inland up to the North Slope
(Johnson et al. 1979, Jarvis and Bromley 1998).
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Aleutian Cackling Goose
Branta hutchinsii leucopareia

Range Map and Distribution Model Summary
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Habitat Description

Aleutian Cackling geese breed exclusively on a small number of Aleutian Islands (U.S. Fish and Wildlife Service
1991). Nesting areas are located on grassy hillsides, along streams, in marshes and lagoons, and on rugged sea
cliffs cut by watercourses where grasses and sedges grow in profusion (Murie 1959, Jones 1963, U.S. Fish and

Wildlife Service 1980).
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Cackling Cackling Goose
Branta hutchinsii minima

Range Map and Distribution Model Summary
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Habitat Description

Breeds in mixed arctic graminoid vegetation on small islands in tundra ponds, small peninsulas that extend into
ponds, and pond edges on the tidal margin of the low coastal floodplain of the Y-K Delta from 1 to 24 km inland
of the Bering Sea (Mickelson 1975, Peterson 1990).
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Canada Goose
Branta canadensis

Range Map and Distribution Model Summary
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Habitat Description

In B.C., breeds from sea level to 1,250 m in inland and coastal marshes, islands in lakes, ponds, sloughs, rivers,
tundra, muskeg, and man-made environments with water nearby. Most nests are with 60 m of water
(Campbell et al. 1990). Broods are typically seen along gently sloping pond or river shorelines, with mudflats or
mud barrens, and abundant short prostrate grasses, sedges, or semiaquatic plants (Maclnnes 1962, O'Neil
1988, Babcock and Ely 1994, Conover 1998).
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Trumpeter Swan
Cygnus buccinator

Range Map and Distribution Model Summary
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Habitat Description

Ponds, lakes, and marshes, breeding in areas of reeds, sedges or similar emergent vegetation, primarily on
freshwater, occasionally in brackish situations (AOU 1983). Prefer water bodies with ample room from take off
and structure (such as an island) for nesting (Mitchell 1994).
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Tundra Swan
Cygnus columbianus

Range Map and Distribution Model Summary
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Summary:
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Breeds on tundra lakes, ponds, and pools, primarily in coastal deltas and less frequently inland to treeline.
Prefers lakes with pondweed (Potamogeton spp.) (Monda 1991, Spindler and Hall 1991). In Bristol Bay
lowlands, breed along coast and in broad drainage basins with little relief, wet meadows, and shallow lakes
with littoral emergent vegetation (Wilk 1988). On the Colville River Delta, prefers large lakes that are
connected to a river channel or are partially drained, and utilize polygon lakes and moist tundra near the
water's edge (Earnst 1992). Primary emergent vegetation includes Carex aquatilis and Arctophila fulva, and
primary moist vegetation includes Carex spp., Puccinellia phryganodes, Dupontia fisheri, and Stellaria humifusa

(Limpert and Earnst 1994).
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Whooper Swan
Cygnus cygnus

Range Map and Distribution Model Summary
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Habitat Description

Nests along seacoasts, tidal waters, lakes, rivers, and tundra (Terres 1980).
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Gadwall
Anas strepera

Range Map and Distribution Model Summary
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Habitat Description

Lakes, ponds, rivers, marshes. Prefers freshwater but may be found on any open water during migration and
winter. Moderate- to large-sized wetland of a permanent or semi-permanent nature, expanses of open water
with submersed vegetation, and open undisturbed shorelines are important molting habitats (Ringelman
1990). Nests in thick vegetation near freshwater lakes, ponds, or streams, including open brackish or alkaline
waters. Nests usually in dry upland site under clump of shrubs or in herbaceous vegetation, average of 300 m
from water. Tends to nest near semi-permanent wetlands that are relatively resistant to drought (Ringelman
1990). Commonly uses man-made ponds. May nest on island, upland meadow or grassland. Suitable nesting
islands should be 0.1-0.5 ha in size, elongate, and separated from mainland by at least 150 m of water that
remains 0.9 m deep in nesting season (Ringelman 1990). In B.C., this species is found from sea level to 1,300 m
in wet areas in the interior and in estuaries, brackish and freshwater marshes, mudflats, and sewage lagoons in
coastal areas (Campbell et al. 1990).
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American Wigeon
Anas americana

Range Map and Distribution Model Summary
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Model Type:
Deductive

Model
Evaluation
Statistic
(AUC): 0.664

Model Quality
Summary:
Low

In B.C., breeds from sea level to 1,200 meters elevation in the vicinity of freshwater sloughs, lakes, ponds,
marshes, and rivers, but can breed far from water. Nests have been found in brushy, upland habitats often
near lakes or marshy sloughs (Campbell et al. 1990, Mowbray 1999). In Yukon, breeds in coastal plains near
major river deltas that are underlain by continuous permafrost with polygonal ground and other permafrost -
related features. Vegetation is a mosaic of dry tussock, wet sedge, and low shrub tundra with tall brush (>3 m)
in drainage courses and around lakeshores (Salter et al. 1980). In Alaska, breeds as far north as the coastal

tundra (Bellrose 1980).
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Habitat Description

Nest usually within 0.8 km of water (Palmer 1976). In the Yukon, this species nest among shrubs, and other
low vegetation associated with lakes, rivers, and wetlands and females and young utilize marshy areas
(Alexander et al. 2003). In B.C., breeds from sea level to 1,300 m in sloughs, marshes, lakes, swamps, islands,
riparian woodlands, city parks, agricultural fields, and private yards (Campbell et al. 1990).
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Anas discors
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Habitat Description

Optimal nesting habitats include semi-permanent wetlands, ponds, and seasonal wetlands surrounded by
grassland (Brewer et al. 1991). Nests usually on the ground among tall grasses or sedges, usually near water;
seems to prefer to nest in native grass communities in good range condition (Gammonley and Fredrickson
1995). Stock ponds with well-developed emergent vegetation provide locally important brood habitat
(Gammonley and Fredrickson 1995).

In B.C., breeds from sea level to 1,200 m, and nests are found as far as 50 m from small water bodies (most
within 23 m of water) including fresh and brackish water marshes, bogs, swamps, and sloughs (Campbell et al.
1990).
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Northern Shoveler
Anas clypeata

Range Map and Distribution Model Summary

Range Map- Occupancy

Northern Shoveler
Anas clypeata

Species Occurrence Beaufort Sea

B Known
[ suspected

Bering Sea é’\"\b

™
-
-,
Pacific Ocean

Species Range Map - Occurrence Map Date: April, 2012

Range map developed by the Alaska Gap Analysis Project. M d data rep 0 250 500 1,000

species known and probable range within 8-digit HUC units within Alaska. For more oS ~
- information see http:/Awww.akgap.info. AlssiaNoern Equal Aea Conle Ersfection A

Range Map- Seasonality

H

Northern Shoveler

Anas clypeata

Species Seasonal Range Beaufort Sea

I: Summer
3

Bering Sea %’
i
X \
S
= J
-
>
2 <
\° P e,
3
i fy
Pacific Ocean

Species Range Map - Seasonal Map Date: April, 2012

Range map developed by the Alaska Gap Analysis Project. Mapped data represents 9 250 %0 1.000
= species §easonal range within 8-digit HUC units within Alaska. For more information ‘Alaska Abors Equal Area Conkc Piojoction N

I see http://www.akgap.info. NAD 83 A

Range and model summary for Northern Shoveler

60



Final Distribution Model

Northern Shoveler Alaska
Anas clypeata Gap
Model Summary
Deductive Model Model Type:
Modeled Distribution
i EE sreedng Deductive

Seasonal Range

I: Summer
Model

(\’A\‘l;\:/ Canada
Evaluation
© Statistic
il s (AUC): 0.677
. .
Bering Sea Q .
Model Quality
Summary:
v Low
: d Pacific Ocean
e #,

Predicted Distribution Map Map Date: September, 2012 o 180 360 720

Mapped data represents species predicted distribution within Alaska. For more e '

information see http://www.akgap.info. Aagiapers E“".?LE’EQ eonk Erojscton A

oW oW

Habitat Description

Shallow, often muddy, fresh-water areas with surrounding cover. Ponds, marshes, sloughs, and creeks. Nests
near shallow freshwater lake, pond, marsh, etc. (AOU 1983). In B.C., breeds from sea level to 1,100 m elevation
in open and semi-open habitats (Campbell et al. 1990).
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Northern Pintail
Anas acuta

Range Map and Distribution Model Summary
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In B.C., breeding habitat is in sparse or low vegetation, not necessary near water. Specific habitats include
drier margins of lakes, sloughs, ponds, lagoons, dry grasslands, shrubby fields, edges of mixed forests, damp
meadows, and subalpine bogs (Campbell et al. 1990). Often associated with seasonal and semi-permanent
wetlands (Suchy and Anderson 1987). In boreal forests, birds are found in meadows with low sedge and herb
growth, and in Alaska birds are often found on coastal barrier islands (Austin and Miller 1995). In the Yukon-
Kuskokwim Delta, broods use 1 to 5 ha wetlands with abundant emergent and submergent aquatic vegetation
(J.B. Grand pers. Comm. In Austin and Miller 1995). In Yukon, birds are found in low willow and birch shrubs

and tussock tundra (Alexander et al. 2003).
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Green-winged Teal
Anas crecca
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Habitat Description
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Model Quality
Summary:
Low

In B.C., breeds from sea level to 1,525 m in grassy, brushy, or lightly wooded upland habitat near freshwater
marshes (in the interior) and in sloughs and ponds associated with estuaries in coastal areas (Campbell et al.
1990). Nests in areas with dense emergent vegetation on islands and lake edges (NatureServe 2007b), and in
the Yukon, nests among shrubs , grasses, and other low vegetation in wooded and open areas (Alexander et al.

2003).
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Habitat Description

Breeds in small lakes, deep-water marshes, sheltered bays of large freshwater and alkali lakes , permanent and
semi-permanent ponds, sloughs, potholes, and shallow river impoundments (Mowbray 2002) bordered by
dense emergent vegetation or marshy areas (Campbell et al. 1990). In Yukon, nests in productive wetlands
(Alexander et al. 2003) and a study in Manitoba indicated need for secure nesting site in a diversified wetland
complex containing a variety of size, permanency, and cover types (Stoudt 1982).
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Habitat Description

Nests in large freshwater marshes (semi-permanently and seasonally flooded palustrine wetlands with
persistent emergent vegetation; optimum nesting conditions are wetlands that are 2 ha or more and not more
than 0.4 km from a large permanent or semi-permanent lake; nests usually are placed in dense bulrush or
cattail stands that are interspersed with small areas of open water; nests usually are within 3-4 m of open
water (Custer 1993). Broods use shallow ponds if emergent vegetation is available for escape cover; later,
access to deeper water with ample pondweeds is important (Custer 1993). After nesting, many move to large
lakes to molt (Custer 1993). In B.C., breeds from 330 to 1,000 m in shallow freshwater lakes, marshes, ponds,
and sloughs (Campbell et al. 1990).
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Ring-necked Duck
Aythya collaris
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Habitat Description

Model Type:
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Model Quality

Summary:
Moderate

Breeds in freshwater wetlands, especially marshes, fens, and bogs that are generally shallow (<1.5 m deep),
with fringes of flooded or floating emergents, predominantly sedges interspersed with other herbaceous
vegetation and shrubs. Also utilizes open water zones vegetated with abundant submerged or floating aquatic
plants (Hohman and Eberhardt 1998). In B.C., breeds from 300 to 1,200 m in elevation, primarily in freshwater

lakes (Campbell et al. 1990).
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Tufted Duck
Aythya fuligula
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Habitat Description

Marshes, ponds, lakes, swamps, especially with emergent vegetation (Sibley and Monroe 1990), and marine
bays, inlets, and harbors (Campbell et al. 1990); in migration also rivers and brackish coastal areas (Sibley and
Monroe 1990). Nests on islands in lakes or on banks of small pools; nest is hidden in reeds or under bushes
close to water or in tuft of grass on slope (Terres 1980).
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Greater Scaup
Aythya marila

Range Map and Distribution Model Summary
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Habitat Description

Breeds near shores of ponds and lakes, in marshes, or on islands, primarily in forested tundra and northern
borders of the taiga; among grass or shrubs, or under spruce boughs (NatureServe 2007b). In the northern
Yukon, nests in wet sedge and on floating mats of sedge and buckbean (Alexander et al. 2003).
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Aythya affinis
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Habitat Description

Usually nests near small ponds and lakes, sedge meadows, creeks; in cover 1-2 ft high, within 46 m of water
(NatureServe 2007b). Nests around semi-permanent (< 1 ha) waterbodies with emergent vegetation, but will
also nest in sparse shrub patches (Austin et al. 1998). In interior Alaska, broods use >1 ha semi-permanent and

permanent wetlands characterized by cattail and sedge (van Horn 1991).
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Steller's Eider
Polysticta stelleri

Range Map and Distribution Model Summary
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Habitat Description

Nests on grassy edges of tundra lakes and ponds, or within drained lake basins (Soothill and Whitehead 1978);
occasionally on barren rocky tundra, ridges, islands or peninsulas (Fredrickson 2001). Nests located in dry moss
or in depressions between grassy hummocks (Soothill and Whitehead 1978). Preferred habitat on Lena Delta,
Russia, and in Barrow, Alaska, region is moss-lichen polygonal tundra (Pihl 1999, Quakenbush et al. 1995).
Generally, choose nesting habitat within 20 to 30 km of the coast but have been reported as far as 100 to 150
km inland (Fredrickson 2001). Females with broods near Barrow were documented using ponds and streams
with emergent pendant grass or sedges, and were also observed in blooming cotton grass (Eriphorum sp.)
(Quakenbush et al. 1995). Deeper parts of ponds with emergent vegetation serve as important escape cover
for ducklings (Fredrickson 2001).
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Spectacled Eider
Somateria fischeri

Range Map and Distribution Model Summary
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Breeding range in western Alaska consists of coastal salt marshes that grade into thousands of wetlands and
lakes. Sedges, grasses with higher areas containing shrubs. Islands in river deltas and wetlands characterize
habitat on the north slope (King and Dau 1981, Feder et al. 1994, Anderson et al. 1999).
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King Eider
Somateria spectabilis

Range Map and Distribution Model Summary
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Habitat Description

Nests on ground away from, but not distant from water in open tundra (Palmer 1976); often in graminoid
meadows within a few miles of the coast. Distance from coast varies; generally nests further inland than
Common and Spectacled Eider (Palmer 1976). Moves to fresh or salt water habitats to rear broods, feeding in
shallow ponds with sedges along the way and eventually ending up in salt water where fledging occurs

(Suydam 2000)
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Prefers small islands, islets, and low-lying points of land. Sometimes nest on islands or islets in freshwater
lakes, ponds, lagoons, near outlet to the sea (Nakashima 1986, Cornish and Dickson 1997). Vegetation at nest
sites variable and can range from rocky substrate to coniferous forests (Goudie et al. 2000). Most productive
nests occur in driftwood on high elevation islands in flood plumes of large rivers (Johnson 2000).
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Harlequin Duck
Histrionicus histrionicus
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Habitat Description

Nests along fast-moving rivers and mountain streams on rocky islands or banks. Streams are braided to
reticulate with many riffles and rapids (Cassirer et al. 1993). Requires relatively undisturbed, low gradient,
meandering mountain streams with dense shrubby riparian areas (greater than 50% streamside shrub cover),
and woody debris for nesting and brood rearing; also needs mid-stream boulders or log jams and overhanging
vegetation for cover and loafing; indicator of high water quality (Spahr et al. 1991). Sometimes nests beside
mountain lakes and lake outlets. Nests in a hollow, usually under the cover of bushes within about 30 m of
water; also in rock crevice among boulders, in rock cavity in cliff face, in a tree cavity (Cassirer et al. 1993), in a
puffin burrow, or similar hidden site; occasionally on open tundra (Ehrlich et al. 1992). In coastal Alaska, uses
streams with larger discharges, widths, estuary areas, and riparian zones (Crowley 1994, Crowley and Patten
1996).

References

Cassirer, E. F., A. Breault, P. Clarkson, D. L. Genter, R. |. Goudie, B. Hunt, S. C. Latta, G. H. Mittelhauser,
M. McCollough, G. Schirato, R. L. Wallen. 1993. Status of harlequin ducks (Histrionicus histrionicus) in
North America. Report of the Harlequin Duck Working Group. March 1993. 83 pp.

Crowley, D. W. 1994. Breeding habitat of Harlequin Ducks in Prince William Sound, Alaska. Master's
thesis, Oregon State Univ., Corvallis.

Crowley, D. W. and S. M. Patten, Jr. 1996. Breeding ecology of Harlequin Ducks in Prince William Sound,
Alaska. Exxon Valdez Oil Spill/ Federal Natural Resources Damage Assessment Final Report (Restoration
Study no. 71), Alaska Dept. Fish and Game, Anchorage.

Range and model summary for Harlequin Duck 87



Ehrlich, P.R., D.S. Dobkin, and D. Wheye. 1992. Birds in jeopardy: the imperiled and extinct birds of the
United States and Canada, Including Hawaii and Puerto Rico. Stanford University Press, Stanford,
California. 259 pp.

Spahr, R,, L. Armstrong, D. Atwood, and M. Rath. 1991. Threatened, endangered, and sensitive species
of the Intermountain Region. USDA USFS, Ogden, Utah.

Range and model summary for Harlequin Duck

88



Surf Scoter
Melanitta perspicillata

Range Map and Distribution Model Summary
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Habitat Description

Nests in brushy tundra, in freshwater marsh, or in wooded area near pond, bog, or stream. Nests on the
ground in an area protected by vegetative cover. (NatureServe 2007b). Also uses rocky-shored lakes and ponds
within boreal forests and tundra zones (Goudie et al. 1994). In Quebec, breeding habitat includes shallow lakes
<10 ha (Decarie et al. 1995, Bergeron et al. 1996).
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White-winged Scoter
Melanitta fusca

Range Map and Distribution Model Summary
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Habitat Description

Nests on large, shallow freshwater lakes and wetlands. Also nests on slow-moving streams in wooded, bushy,
overgrown sites, or, less commonly, in concealed or bare sites in open tundra (NatureServe 2007b). High
densities on lakes with densely vegetated (shrubs) islands. In Alaska, high densities on lakes and rivers within

boreal forest zone.
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Black Scoter
Melanitta americana

Range Map and Distribution Model Summary
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Habitat Description

Nests near lakes and pools on grassy or brushy tundra and in northern taiga (AOU 1983). Usually nests close to
water. In Quebec, Black Scoters used shallow (<5 m) lakes, generally with till or rock substrate (Bordage and
Savard 1995). They preferred lakes <10 ha in area, but also used lakes up to 100 ha. On the Yukon-Kuskokwim
Delta, Black Scoters used disturbed areas such as river banks and sloughs, preferring areas of tall grass used to
conceal nests (C.P. Dau per. comm. in Bordage and Savard 1995).
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Long-tailed Duck
Clangula hyemalis

Range Map and Distribution Model Summary
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Habitat Description

Subarctic and arctic wetlands, rarely to tree line; occasionally found in tundra habitats at higher latitudes.
Nests near and raises broods on freshwater (including offshore islands with freshwater ponds and tundra
vegetation). Often nests on islands or peninsulas in lakes. In Alaska, breeding birds use shallow sedge (Carex) or
pendant grass (Artophila)-dominated ponds and braided streams (Robertson and Savard 2002). Nests are
often concealed by vegetation, low-growing shrubs or spruce trees (Picea spp.), and broods are usually reared
on ponds with emergent vegetation (Todd 1996). In the Arctic NWR, the highest density of breeding Long-
tailed Ducks was found in an area characterized by a flooded pond complex with vegetation dominated by
sedges and willows (Salix spp.; Spindler and Miller 1983).
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Bufflehead
Bucephala albeola

Range Map and Distribution Model Summary
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Habitat Description

Breeds near freshwater, permanent ponds with no outlet or only seasonal outflow, and small lakes, with only a
small fringe of emergent vegetation along the shoreline. Ponds with extensive emergent or submergent
vegetation are avoided. Nests in cavities in conifer forest mixed with popular (Gauthier 1993). In B.C., breeds
from 300 to 1,430 m in elevation (Campbell et al. 1990).
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Common Goldeneye
Bucephala clangula

Range Map and Distribution Model Summary
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Habitat Description

Nests usually near ponds, lakes, or rivers, but may nest in woodlands up to a mile from water (NatureServe
2007b). Both coniferous and deciduous trees are used for nesting and birds typically prefer lakes with clear
water that lack emergent or submerged vegetation (Nummi and Péysa 1993, Wayland and McNicol 1994). In
B.C., breeds from 180 to 1,550 m elevation (Campbell et al. 1990).
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Barrow's Goldeneye
Bucephala islandica

Range Map and Distribution Model Summary
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Habitat Description

Breeds near ponds and lakes in forested areas (Alexander et al. 2003). In B.C., nests in both coniferous (spruce)
and deciduous (aspen and black cottonwood) forests in tree and other natural cavities. Most nesting sites
were on or near the edge of a wetland, but ranged from 3 to 440 m from water (Campbell et al. 1990).
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Hooded Merganser
Lophodytes cucullatus

Range Map and Distribution Model Summary
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Habitat Description

Breeds in forested freshwater wetland systems (Dugger et al. 1994), including rivers, lakes, marshes, streams,
sloughs, and beaver ponds (Campbell et al. 1990). Winters on shallow, freshwater and brackish bays, estuaries,
and tidal creeks and ponds, where they often concentrate along the edges of ice (e.g., Veit and Petersen 1993,
Sibley 1993).
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Common Merganser
Mergus merganser

Range Map and Distribution Model Summary
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Habitat Description

Lakes and rivers bordered by forests mature (conifer or mixed) enough to provide nesting cavities (Mallory and
Metz 1999) and in mountainous terrain (AOU 1983, Terres 1980). Northern limit of breeding range follow limit
of open boreal forest (Palmer 1976, Haapanen and Nilsson 1979, Bellrose 1980). Females move broods
downstream to larger rivers, lakes, or bays (White 1957, Erskine 1972, Wood 1985, McNicol et al. 1995). In
B.C., breeds on marine shores at sea level to mountainous regions up to 1,000 m in elevation (Campbell et al.
1990).
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Red-breasted Merganser
Mergus serrator

Range Map and Distribution Model Summary
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Habitat Description

Tundra and boreal forest zones on fresh, brackish, and saltwater wetlands with sheltered bays, typically not far
from sea coast (Titman 1999). Nests along inland waters, generally on ground on small islands with low
vegetative cover, and also near seacoast and occasionally on shores of ocean or on coastal islands
(NatureServe 2007b). In B.C., breeding sites were heavily vegetated with shrubs and trees and ranged from sea
level to 770 m in elevation (Campbell et al. 1990). Nests on islets in B.C. were situated among dune wild rye,
Nootka rose, coastal strawberry, Nootka lupine, or salal (M. S. Rodway pers. Comm. In Campbell et al. 1990).
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Ruffed Grouse
Bonasa umbellus
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Habitat Description

This species inhabits woodland habitats, preferring second-growth deciduous and mixed deciduous-coniferous
forests, usually with moderate slopes and water nearby. Prospers in brushy areas along streams, in alder
thickets, shrubby forest edges, brushy areas of logged and burned areas, trembling aspen corpses, and
occasionally in dense woodlands. Conifer forests are frequented more often in the winter, more open mixed
woodlands in the spring, and open brushy areas in late summer and early autumn. In B.C., ruffed grouse are
found from sea level to 2,225m, but prefer lower elevations, especially river bottoms (Campbell et al. 1990).
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Spruce Grouse
Falcipennis canadensis

Range Map and Distribution Model Summary
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Habitat Description

Sitka spruce and hemlock forests (ADF&G 2005b). Prefer young successional stands, such as those created
postfire, characterized by dense stands with a well developed middle story (Boag and Schroeder 1987,
Schroeder and Boag 1991). A study in B. C., found that spruce grouse used areas on knolls with greater canopy
cover and more short trees. Use increased with proximity to wetlands until 20m from the wetlands.
Occurrences declined in proportion to percent timber removed and more pronounced declines in use were
observed for uniform timber cuts. The study recommended retention of areas with a buffer of at least 10 m
from harvested and natural edges (Huggard 2003). In B.C, found from 300 to 2,500 m in elevation (Campbell et
al. 1990) and in the Yukon, preferred habitat is spruce forests (Alexander et al. 2003)
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Willow Ptarmigan
Lagopus lagopus
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Range Map- Occupancy

Range Map- Seasonality

150
L
Willow Ptarmigan laska
Lagopus lagopus
Specles Occurrence \J Beaufort Sea c! »g:v‘«v N
B Known . o | T muses
[ suspected
Bering Sea
AN
B .
-
- .
\ ° 5] Y =
PR )
BB o wni }Pﬁu
Pacific Ocean

Species Range Map - Occurrence Map Date: October, 2012
Range map developed by the Alaska Gap Analysis Project. M: d data rep o 250 500 1.000
species known and probable range within 8-digit HUC units within Alaska. For more oS 3

- information see http:/Awww.akgap.info. P o roa - onie Ersaoin A

Willow Ptarmigan
Lagopus lagopus

Species Seasonal Range

[ Yearround
Bering Sea
\
= 5
-
-,
x* .S
3
.as&.* I ﬁ“‘
Pacific Ocean
Species Range Map - Seasonal Map Date: October, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data rep t: 0 250 50 1,000

species seasonal range within 8-digit HUC units within Alaska. For more information

J Maska Albers Equal Area Conic Projection
see http://www.akgap.info. NAD &3
N

Range and model summary for Willow Ptarmigan

115



Final Distribution Model

130 180w 147w 120w
T T T

Willow Ptarmigan Beaufort Sea

Lagopus lagopus

Model Summary

Deductive Model
Modeled Distribution

Model Type:

it B recding Deductive
et
Model
/"’v\”b o Evaluation
© Statistic
A\ (AUC): 0.524

Bering Sea ‘\ .
Model Quality

Summary:
Low

Gulf of Alaska

£

Pacific Ocean
A
Predicted Distribution Map Map Date: November, 2012 o 180 360 720

Mapped data rep species predicted distribution within Alaska. For more
information see http://www.akgap.info.

Alaska Albers Equal Area Conic Projection 1
NAD 83 A

60w W

Habitat Description

Primarily inhabits subarctic and subalpine zones, particularly shrubby habitats in relatively low, moist areas.
Common in areas with patches of dense vegetation, especially where willow or birch shrubs are abundant
(shrub height of 0.3 to 2.0 m; Weeden 1965, Moss 1972a, Martin and Hannon 1987). Also found in sedge-
willow marshes, in meadows, along road and forest edges, and on open tundra (Campbell et al. 1990). In
winter, typically moves to areas with greater vegetation cover, such as muskegs, river and lake margins, and
forest openings (Bent 1932, Godfrey 1986, Campbell et al. 1990).
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Rock Ptarmigan
Lagopus muta

Range Map and Distribution Model Summary

Range Map- Occupancy

N

N

550

500

100 180" 160w sa0w 120w

Rock Ptarmigan Alaska -
Lagopus muta Gap ; *
|
Species Occurrence ) > »
B Known B
[ suspected
Canada
Bering Sea
AN
™ -
S
b
°
L T fl‘*"
Lant S
Pacific Ocean
18
Species Range Map - Occurrence Map Date: April, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data represents L] 250 500 1.000
species known and probable range within 8-digit HUC units within Alaska. For more ‘Alaska Albers Equal Area Conic Projection x
information see http://www.akgap.info. NAD 83 A

3 Teow oW,

Range Map- Seasonality

55N

50N

it

N
T

160°E 180 180W 150w 1200

Rock Ptarmigan Alaska
Lagopus muta Gap

Species Seasonal Range

[ Yearround - Lagopus muta

B Winter - Lagopus muta

Bl Yearround - L. muta atkhensis
[ Yearround - L. muta chamberlaini
Bl Yearround - L. muta evermanni
[ Yearround - L. muta gabrielsoni
Il Yearround - L. muta sanfordi
- Yearround - L. muta townsendi

[ Yearround - L. muta yunaskensis %’

Pacific Ocean

Species Range Map - Seasonal Map Date: April, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data represents 0 250 50 1000
species seasonal range within 8-digit HUC units within Alaska. For more information
see http://iwww.akgap.info.

Alaska Albers Equal Area Conic Projection x
NAD 83 A

o
EX

3 TeoW. oW,

Range and model summary for Rock Ptarmigan

117



Final Distribution Model

Rock Ptarmigan
Lagopus muta

Deductive Model
Modeled Distribution

- Breeding

Seasonal Range
Yearround- L. muta

Winter- L. muta

Yearround- L. muta atkhensis
Yearround- L. muta chamberlaini
Yearround- L. muta evermanni
Yearround- L. muta gabrielsoni
Yearround- L. muta sanfordi

Yearround- L. muta townsendi

qimpin

Yearround- L. muta yunaskensis

4

-,

N ©

Predicted Distribution Map

}'*'M g

Map Date: September, 2012

Mapped data represents species predicted distribution within Alaska. For more

T >0 >

Canada

400

Model Summary

Alaska Albers Equal Area Conic Projection
NAD 83

information see http://www.akgap.info.

Habitat Description

Model Type:
Deductive

Model
Evaluation
Statistic
(AUC): 0.566

Model Quality
Summary:
Low

Breeds in well-drained, hummocky arctic and alpine tundra with rocky ridges or outcrops and mixed vegetation
(Dryas-lichen ridges, solifluction zones, sedge meadows, Salix or Betula communities, muskeg), vegetation
sparse in most arid regions and highest slopes; denser and shrubbier vegetation at lower latitudes/elevations.
Nests in dry, rocky areas (Holder and Montgomerie 1993). Winter in breeding habitat on in shrubby areas at or
above treeline, in boreal forest on margins of lakes and rivers near treeline, and large shrubby openings near
timberline (Weeden 1964). In B.C,, this species is found up to 2,450 m in elevation (Campbell et al. 1990).
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White-tailed Ptarmigan
Lagopus leucura

Range Map and Distribution Model Summary
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Habitat Description

Breeds at elevations of 1,219-1,542 m in Alaska (Weeden 1959). This species inhabits subalpine and alpine
habitats including rocky unvegetated areas, rockslides, alpine meadows, krummholtz, logged and burned
subalpine forests, screes, and lake and stream shores (Campbell et al. 1990). Will winter in willow dominated
basins where snow accumulates and in areas with willow-sedge marsh, hairgrass meadows, sedge-grass wet
meadows, and krummholtz (Braun et al. 1976).
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Sooty Grouse
Dendragapus fuliginosus

Range Map and Distribution Model Summary
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Coastal birds inhabit old-growth or recently logged forests year round. Inland birds occur on forest edges in the
summer and coniferous forests in the winter (Kaufman 1996). In Alaska, found in coniferous and mixed forests
and dwarf conifer forests at treeline (Andres 1999b). Breeding habitat includes herb, grass, shrub layer (Zwickel

and Bendell 1985).
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Sharp-tailed Grouse
Tympanuchus phasianellus

Range Map and Distribution Model Summary
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Habitat Description

During winter often relies on riparian areas and other sites that support deciduous trees and shrub; also utilizes
non-native cultivated grains and hedgerow species. In the boreal forests of B.C., inhabits open swamps and
muskegs (Campbell et al. 1990). Habitat and distribution is constrained in regions where fire suppression has
reduced early and mid-successional vegetation communities. Leks may be located on mowed wet meadows,
cattle-trampled areas, low ridges and knolls, recent burns, forest clearcuts, shorelines, natural openings, and
other areas with low sparse vegetation allowing good visibility and unrestricted movement, especially areas
near dense herbaceous vegetation (Prose 1987, Deeble 1996). High-quality nesting habitat provided by
structural diversity, including stand of grasses, shrubs, and forbs (Meints et al. 1992).
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Habitat Description

Typically select marshy islands for nest sites or on dry shores. Nest on small oligotrophic lakes in diverse
habitats, such as forests, or tundra up to 1070 m. Select partially drained shallow ponds with stands of Carex
aquatilis. Select smaller ponds that thaw earlier. Availability of freshwater fish limits distribution; higher
reproductive success was found for those nesting within 9 km of marine foraging habitat (Soper 1946, Palmer
1962, Davis 1972, Bundy 1976, Bergman and Derksen 1977, Cramp and Simmons 1977, Merrie 1978, Derksen
et al. 1981, Furness 1983, Reimchen and Douglas 1984, Johnsgard 1987, Douglas and Reimchen 1988, Eberl
and Picman 1993, Barr et al. 2000).
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Habitat Description

In Alaska, breeds in small brackish lakes and forages on freshwater lakes adjacent to wet sedge meadows up to
800 m inland (Portenko 1972, Douglas and Sowl 1993).
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Gavia pacifica
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Habitat Description

Breeds on freshwater lakes on arctic and subarctic tundra and taiga with varying topography and in both
treeless and forested areas (Bergman and Derksen 1977). At the Y-K Delta nested in wet marsh tundra and
heath tundra with lacustrine ponds of 1.5 ha and 1.5 m depth. All ponds used contained ninespine stickleback
with no other fish. Vegetation was dominated by bur-reed, marsh five-finger, sedges, and mare's tail;
submergent vegetation primarily pondweeds (Petersen 1989). Other wetland types used include basin complex
lakes, beaded streams, shallow ponds, deep lakes with abrupt shores, sublittoral shelves, and coastal wetlands
(Russell 2002).
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Common Loon
Gavia immer
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Habitat Description

Breeds near clear, oligotrophic lakes with fish, islands, floating bogs, and indented bays surrounded by forest
and rocky shorelines (Barr 1973, 1996). Found in boreal forests and riparian areas in Alaska (Groves et al.
1996). Stages on rivers, lakes, and reservoirs with ample food (Mclntyre and Barr 1983).
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Yellow-billed Loon
Gavia adamsii

Range Map and Distribution Model Summary
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Habitat Description

Nests in low-lying treeless tundra regions, usually coastal, at around 62-74 degrees latitude on larger (in Alaska,
8-229 ha), clear, low-rimmed lakes. Breeding sites may also be on inland lakes or large river deltas with
untapped lakes (North 1994, Fair 2002). Requires nesting and brood-rearing lakes that are large enough to
allow easy take-off from open water; form an ice-free moat around shore in early spring; have clear water
supporting a substantial overwintering population of small fishes; have segments of gently sloping shoreline in
which nesting and brooding occurs; and have sheltered, vegetated areas, where young chicks rest and take
refuge during disturbances (Earnst 2004). Lake size, depth, connectivity to streams, shoreline complexity and
proportion of shoreline in moist to aquatic cover types were each significant predictors in a survey of 757 lakes
in northern Alaska (Earnst 2004). Nests placed at the water’s edge, typically in a low, gently sloping area. Deep
open water with islands is a preferred habitat for nesting relative to its availability. Most nests are placed on
the leeward lake or island shore (Earnst 2004).
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Horned Grebe
Podiceps auritus

Range Map and Distribution Model Summary
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Habitat Description

Breeds in shallow small to medium ponds or marshes with emergent vegetation, especially sedges, cattails, and
rushes and open water (Faaborg 1976, Riske 1976, Sugden 1977, Fergeson and Sealy 1983, Fournier and Hines
1999). Sixty nine percent of breeding ponds in a Canadian study were less than 1 ha in size with extensive use
of ponds between 0.3 and 2.0 ha. The same study found high use of artificial ponds for nesting. Existence of
sufficient residual vegetation an important factor in habitat selection. High use of areas with cattail and willow
residual cover observed in Canada (Fournier and Hines 1999).
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Podiceps grisegena
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Habitat Description

Nests mainly on shallow, freshwater lakes (>2 ha.) or shallow protected marsh areas and secluded bays of
larger lakes, usually with at least some emergent vegetation and fish populations (Stout and Neuchterlein
1999). Sites are chosen for combination of shelter from wind and waves, availability of nest materials and
anchorage, easy swimming access, proximity to open water, and distance from shore-bound predators (Stout
and Neuchterlein 1999).
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Double-crested Cormorant
Phalacrocorax auritus
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Habitat Description

Lakes, ponds, rivers, lagoons, swamps, coastal bays, marine islands, and seacoasts; usually within sight of land.
Nests on the ground or in trees in freshwater situations, and on coastal cliffs (usually high sloping areas with
good visibility). Nest in trees in or near water, especially when predators present, in sandy or rocky islands,
emergent vegetation in marshes, or artificial structures on islands free of predators. In the Yukon, this species
is often seen on large lakes and rivers (Alexander et al. 2003).
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Red-faced Cormorant
Phalacrocorax urile

Range Map and Distribution Model Summary
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Red-faced Cormorant
Phalacrocorax urile

Inductive Model
Modeled Distribution
- Breeding

Seasonal Range

]: Yearround

\ ©

Predicted Distribution Map Map Date: September, 2012

Model Summary

T > 0>

Model Type:
Inductive

Model
Evaluation
Statistic
(AUC): No
AUC

Canada

Model Quality
Summary:
Not validated

400

Mapped data represents species predicted distribution within Alaska. For more

Alaska Albers Equal An
NAD

ea Conic Projection
83

information see http://www.akgap.info.

Habitat Description

Closely associated with rock-bottom coastlines of North Pacific marine islands and isolated areas of mainland
Alaska, Kamchatka and Japan; often close to shore in water less than 50 m deep. Nests on steep, relatively
inaccessible slopes, on ledges averaging about 40 cm wide (Johnsgard 1993), including rocky sea islands

alongside gulls, murres, and auklets. Roosts on offshore rocks or pr
water near shore (< 20 km) (Causey 2002).
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Pelagic Cormorant
Phalacrocorax pelagicus

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Breeding and roost sites include rocky habitat along coast, bays, inlets, estuaries, rapids, coves, harbors,
lagoons (Campbell et al. 1990). Nesting colonies occur on cliffs of forested, grassy and rocky islands, ledges, sea
caves, driftwood logs, pilings, and manmade structures (Gabrielson and Lincoln 1959, Hobson and Wilson
1985, Campbell et al. 1990). Diurnal roosts sandbars, rocky islands, cliffs, logs, and pilings (Godfrey 1986).
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American Bittern
Botaurus lentiginosus

Range Map and Distribution Model Summary
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Habitat Description

Freshwater lakes and marshes with heavy tall, emergent vegetation. Primarily large freshwater and (less often)
brackish marshes, including lake and pond edges where cattails, sedges, or bulrushes are plentiful and marshes
where there are patches of open water and aquatic-bed vegetation. Use sparsely vegetated wetlands
occasionally and tidal marshes rarely. Wetlands of 2.5 ha or more may support nesting (Gibbs and Melvin
1992).

Auxiliary habitat: smaller wetlands may serve as alternate foraging sites (Gibbs and Melvin 1992). May nest in
uplands if not modified by agriculture.
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Great Blue Heron
Ardea herodias

Range Map and Distribution Model Summary
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Habitat Description

In Alaska, found in tidal sloughs, saltwater inlets and beaches, lower reaches of salmon spawning streams,
shallow lakes, freshwater ponds and marshes. Nests in upperparts of trees and more rarely in shrubs or on
ground. Nests in areas devoid of predators. Nests colonially in tall Sitka spruce, western red cedar, western
hemlock, pine, red alder and black cottonwood (Campbell et al. 1990). Isolation from disturbance appears to
be an important factor in nest site selection (Werschkul et al. 1976, Henny and Kurtz 1978, Parker 1980).
Foraging habitat includes aquatic areas generally less than 0.5 m deep, such as: marine intertidal areas,
estuaries, riparian areas, wetlands, freshwater lakes, and muskegs (Gabrielson and Lincoln 1959, Willard 1977).
These areas are generally within 5 km of the nest site, although some areas have been identified up to 33 km
(Mathisen and Richard 1978, Parris and Grau 1979, Thompson 1979). Considered adaptable. In winter and fall
flies to estuaries and nearby grasslands or along riverbanks in BC.
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Osprey
Pandion haliaetus

Range Map and Distribution Model Summary
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Habitat Description

Model Summary

Model Type:
Deductive

Model
Evaluation
Statistic
(AUC): 0.542

Model Quality
Summary:
Low

Boreal forests and other northern forests of Alaska with foraging habitat of shallow water nearby. Nest sites in
trees, large rocks, bluffs, or artificial structures, especially over water. Presence of beavers may be an
important habitat component because flooding creates dead snags for nesting and shallow water for fish
(Poole et al. 2002). Need adequate supply of fish within 10-20 km and shallow waters, open nest sites free of
predators (elevated), and ice free season for fledglings. Forages in a variety of habitats: coasts, salt marshes,

lagoons, ponds, estuaries, coral reefs, and offshore (Poole et al. 2002).
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Bald Eagle
Haliaeetus leucocephalus

Range Map and Distribution Model Summary
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Habitat Description

Breed in mature and old-growth forests near (<2 km) large bodies of water (Buehler 2000). Nests in trees, less
frequently on cliffs or ground (Sherrod et al. 1976).
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Northern Harrier
Circus cyaneus

Range Map and Distribution Model Summary
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Habitat Description

Occupies a variety of open habitats, typically with herbaceous cover and occasionally intermixed with woody
species. Predominantly breeds in moist-open areas such as freshwater, saltwater and brackish marshes, wet
meadows, lightly grazed pastures, abandoned fields, bogs, moorlands, tundra, and alpine meadows (Serrentino
1992, Macwhirter and Bildstein 1996).
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Sharp-shinned Hawk
Accipiter striatus

Range Map and Distribution Model Summary
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Habitat Description

Breeds in large stands of young, dense, deciduous, coniferous, and mixed pine-hardwood forests and pine
plantations. Nests generally seem to be in a stand of dense conifers near a forest opening, though this may
reflect observer bias (Meyer 1987). The foraging habitat during the breeding season is essentially the same as
that chosen for nesting, and the birds appear to avoid open, deciduous forests, at least in Canada (Meyer 1987).
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Northern Goshawk
Accipiter gentilis

Range Map and Distribution Model Summary
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Habitat Description

Nests in a variety of forest types. In interior Alaska, birch was preferred for nesting followed by other broadleaf
trees (McGowan 1975). In coastal Alaska most nests in coniferous forests (lverson et al. 1996). Nests are
typically located in mature or old-growth forests consisting of primarily large trees with high canopy cover, and
sparse ground cover (Reynolds et al. 1982, Speiser and Bosakowski 1987, Hayward and Escano 1989, Squires
and Ruggiero 1996). Nest sites are often found near water (Bull and Hohman 1994, Hargis et al. 1994) and
openings in the forest. Forages in a variety of open and forested habitats (Squires and Reynolds 1997).
Wintering habitat less understood. Large patches of mature forests preferred; also used agricultural lands,
wetlands, and clear-cuts (Widen 1989).
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Habitat Description

90% of nests in SE Alaska located in old growth. Nest in large western hemlock dominated forests with dense
canopy and shrub layer. Nest trees either Sitka Spruce or Western Hemlock. Radio telemetry studies of birds in
Southeast Alaska showed an avoidance of young forests and clearcuts in this subspecies (Ilverson et al. 1996).
The Queen Charlotte Goshawk forages in continuous forests and is less associated with edges compared to the
species elsewhere. Habitat generalist, but nest sites specific.
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Swainson's Hawk
Buteo swainsoni
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Habitat Description

Forages in open grass dominated habitat, sparse shrublands, and small open woodlands. Has adapted to
agricultural areas with crops that do not exceed the height of native vegetation. Nests in scattered trees within
foraging areas. In B.C., nests sites are typically in uplands areas of foothills and valleys (Campbell et al. 1990)
and in the Yukon sightings have been near riverside cliffs where there is close access to open tundra (Alexander
et al. 2003).
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Red-tailed Hawk
Buteo jamaicensis
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Habitat Description

Breeding habitat varies considerably, but is closely associated with open or semi open areas, such as edges of
deciduous, coniferous, and mixed woodlands, agricultural fields, parkland, river bottomlands, woods bordering
lakes, bogs, and marshes. Breeds from sea level to at least 2,230 m elevation in B.C. (Campbell et al. 1990).
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Rough-legged Hawk
Buteo lagopus
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Habitat Description

Primarily in high subarctic and arctic latitudes in boreal forests, low-lying boreal forest-tundra ecotones, and in
tundra (Sealy 1966, White and Cade 1971, Calef and Heard 1979, Kuyt 1980, Mindell 1983, Poole and Bromley
1988, Kessel 1989, Ritchie 1991). In Alaska, hunts over bogs and other clearings (Mindell 1983). Nests on
coastal, riverine, or upland cliffs. May nest in trees (Harwood pers. comm. in Bechard and Swem 2002).
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Golden Eagle
Aquila chrysaetos
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Habitat Description

General habitat is open and semi-open habitats. Breeding habitat in N. and interior Alaska is rugged,
mountainous terrain near or above timberline. Also, breeds along bluffs and cliffs along rivers below treeline
and sea cliffs in nw. Alaska. In Denali NP breeds in alpine and subalpine habitats. Forages on alpine tundra at
edges of subalpine scrub in sw. AK and tundra river valleys (Sage 1974, Ritchie and Curatolo 1982, Petersen et
al. 1991, Young et al. 1995).
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American Kestrel
Falco sparverius
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Habitat Description

Nests in semi-open to open country, with trees, poles, and cliffs. In B.C., found from sea level to at least 1,770
m in elevation and breeding habitat includes trembling aspen groves, woodland edges, river bottomlands,
wooded lakeshores, farmlands, burns, meadows, marshes, bogs, and infrequently residential areas (Campbell
et al. 1990). In the Yukon, this species is also found in alpine and tundra areas not far from treeline and in
open spruce and mixed spruce/aspen forests (Alexander et al. 2003).

Nests in natural holes in trees, abandoned woodpecker holes, holes in buildings or cliffs, abandoned magpie
nests, and similar sites.
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Merlin
Falco columbarius
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Habitat Description

Semi-open areas. Taiga merlins nest near forest openings, in fragmented woodlots, open woodlands, and often
near rivers, lakes, or bogs. Often use old black-billed magpie nests. Also, use squirrel nests, ledges, parasitic
growths on spruce trees, and in ground nests. Black merlins nest along rivers and coastal areas, and possibly
near alpine meadows. Associated with northwestern crows. Edges of forest habitat adjoining open areas, such
as muskegs, ponds, lakes, ocean may be suitable. In the Yukon, frequents open riparian and alpine areas
(Alexander et al. 2003).
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Gyrfalcon
Falco rusticolus
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Habitat Description

In Alaska, forage over open terrain or water and nest on cliffs along rivers, mountains, or sea coasts. Breeding
habitat arctic and alpine tundra, frequently along rivers and seacoasts. Also, tundra-boreal ecotone,
discontinuous spruce stands, drainages, beach strands, dunes, and mountainous regions (Cade 1960, Clum and
Cade 1994, Swem et al. 1994).
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Habitat Description

Various open situations from tundra, moorlands, steppe, and seacoasts, especially where there are suitable
nesting cliffs, to mountains, open forested regions, and human population centers (AOU 1983). Often nests on
ledge or hole on face of rocky cliff or crag. River banks, tundra mounds, open bogs, large stick nests of other
species, tree hollows, and man-made structures (e.g., ledges of city buildings) are used locally (Cade 1982).
Nests typically are situated on ledges of vertical rocky cliffs, commonly with a sheltering overhang (Palmer
1988, Campbell et al. 1990). Tundra populations nests typically on rocky cliffs, bluffs, or dirt banks. Ideal
locations include undisturbed areas with a wide view, near water, and close to plentiful prey. Substitute man-
made sites include tall buildings, bridges, rock quarries, and raised platforms.
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American Peregrine Falcon
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Habitat Description

Various open situations from tundra, moorlands, steppe, and seacoasts, especially where there are suitable
nesting cliffs, to mountains, open forested regions, and human population centers (AOU 1983). Often nests on
ledge or hole on face of rocky cliff or crag. River banks, tundra mounds, open bogs, large stick nests of other
species, tree hollows, and man-made structures (e.g., ledges of city buildings) are used locally (Cade 1982).
Nests typically are situated on ledges of vertical rocky cliffs, commonly with a sheltering overhang (Palmer
1988, Campbell et al. 1990). Tundra populations nests typically on rocky cliffs, bluffs, or dirt banks. Ideal
locations include undisturbed areas with a wide view, near water, and close to plentiful prey.

Substitute man-made sites include tall buildings, bridges, rock quarries, and raised platforms.
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Peale's Peregrine Falcon
Falco peregrinus pealei
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Habitat Description

Coastal beaches, tidal flats, reefs, islands, marshes, estuaries, and lagoons. Nests mostly found on ledges of
vertical rocky cliffs in the vicinity of seabird colonies; some nests on grassy benches of rocky bluffs
(NatureServe 2006).
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Falco peregrinus tundrius
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Nesting occurs on gentle open slopes to low embankments, low or high rock outcrops, or tall sheer cliffs. Nests
near rivers and lakes (Wheeler 2003, Ritchie et al. 2004). Uses tussock-heath tundra with lakes and sedge grass
marshes and riparian areas for foraging (White and Nelson 1991).
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Common Nighthawk
Chordeiles minor
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Habitat Description

In the Yukon, this species has been found in or near lodgepole pine forests, old burned areas, open mixed
forests, and in wetlands (Alexander et al. 2003). Additionally, in B.C., these birds are found breeding in logged
and slash burned coastal forests, open ponderosa pine forests, grassland habitat of the interior, sand and
gravel habitat associated with marine and fluvial beaches, spits, bars, and rocky bluffs or outcroppings. Less
frequently used breeding habitats include farmland, construction sites, openings in regenerating forests,
coastal island meadows, and urban areas. It has been reported breeding from sea level to 1,250 m elevation in
B.C. (Campbell et al. 1990).
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Breeding habitat is freshwater wetlands with shallow and intermediate water depths dominated by fine leaved
emergent vegetation. Coastal marshes and palustrine emergent wetlands (Melvin and Gibbs 1996).
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American Coot
Fulica americana
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Habitat Description

Broad array of wetlands, including freshwater lakes, ponds, marshes, ditches, waste impoundments during
breeding season. Common characteristics of breeding wetlands include heavy stands of emergent vegetation
with some shoreline and at least some depth of standing water during nesting and brood-rearing (Brisbin and
Mowbray 2002).
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Sandhill Crane
Grus canadensis
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Habitat Description

On the e. Copper River Delta, cranes roost primarily in wetlands associated with medium shrub and intertidal
mudflat habitats, and feed primarily in wet meadow habitats (Herter 1982). On the Y-K Delta (and probably on
the Copper River) breeding habitat is located in wet marsh or sedge meadow areas of the tundra (Boise 1976).
Broods spend most of their time in taller Elymus vegetation along slough banks, heath tundra, and short-grass
meadows (Tacha et al. 1992).
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Pluvialis squatarola
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Breeds on tundra, drier or stony ridges within wet tundra areas (Armstrong 1995). Selects nest sites in light-

colored moss and lichens (Johnson and Herter 1989).
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American Golden-plover
Pluvialis dominica

Range Map and Distribution Model Summary
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Final Distribution Model

American Golden-plover
Pluvialis dominica

Model Summary

Deductive Model .

Modeled Distribution
i - Breeding
Seasonal Range

I:] Summer

Model Type:
Deductive

Canada

Model
Evaluation
Statistic
(AUC): 0.625

Model Quality
Summary:
Low

" Gulf of Alaska

Pacific Ocean

Predicted Distribution Map Map Date: September, 2012 o 180 360 720

Mapped data represents species predicted distribution within Alaska. For more
information see http://www.akgap.info.

Alaska Albers Equal Area Conic Projection
NAD 83 A

Habitat Description

Nests on grassy arctic and subarctic tundra and sometimes montane tundra (Johnson and Connors 1996).
Typically nest in sparse lower vegetation on higher well-drained rocky slopes where sympatric with Pacific
Golden-Plover (Connors et al. 1993). In the Yukon, nests in dry tussock tundra or on small ridges surrounded
by moist tussock tundra or hummocky tundra (Alexander et al. 2003).
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Pacific Golden-plover
Pluvialis fulva

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Nest on grassy arctic and subarctic tundra and sometimes montane tundra (Johnson and Connors 1996).
Typically nest in dense vegetation on lower, dry to moist sites with fewer rocks where sympatric with American
Golden-Plover (Connors et al. 1993).
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Semipalmated Plover
Charadrius semipalmatus

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Nests on grassy or mossy tundra, river gravel bars, coastal flats and dunes, beaches, stony ridges, and other
rocky well-drained, and/or barren habitats (Johnson and Herter 1989). In the Yukon, typically breeds at both
high and low elevation in dry, sparsely vegetated habitats (Alexander et al. 2003).

References

Alexander, S. A,, F. I. Doyle, C. D. Ecker, H. Griinberg, N. L. Hughes, M. Jensen, |. Johnson, D. H. Mossop,
W. A. Nixon, and P. H. Sinclair. 2003. Birds of the Yukon Territory (P. H. Sinclair, W. A. Nixon, C. D.
Eckert, and N. L. Hughes, eds.). UBC Press, Vancouver, B.C.

Johnson, S. R. and D. R. Herter. 1989. The Birds of the Beaufort Sea. BP Exploration (Alaska) Inc.,
Anchorage, AK. 372 pp.

Range and model summary for Semipalmated Plover 202



Killdeer
Charadrius vociferus

Range Map and Distribution Model Summary
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Habitat Description

Habitat generalist. Inhabits marshes, tidal sloughs, lakeshores, rivers, ponds, grasslands, sandbars, mudflats,
pastures, and human modified landscapes, such as cultivated fields, athletic fields, airports, golf courses,
asphalt parking lots, rooftops. Nests on ground in open dry or gravelly situations, sometimes in similar
situations on roofs, driveways, etc. (NatureServe 2007b).
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Eurasian Dotterel
Charadrius morinellus

Range Map and Distribution Model Summary
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Habitat Description

Occurs in arctic tundra or arctic-alpine zone. Open stony or sandy areas, less frequently marshes, mudflats,
seacoasts (AOU 1983). Nests on stony steppes, plains, newly plowed fields, and marginal grassland (AOU 1983);
highlands and tundra in northwestern Alaska (National Geographic Society 1983). Favors open flat,
unvegetated areas above or below treeline and below snow line.
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Black Oystercatcher
Haematopus bachmani

Range Map and Distribution Model Summary
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Habitat Description

Obligate inhabitants of intertidal zone. Habitat is exclusively associated with the high tide margin of the inter-
tidal zone, and includes mixed sand and gravel beaches, cobble and gravel beaches, exposed rocky headlands,
rocky islets, and tidewater glacial moraines. In Alaska, highest breeding densities occur on non-forested islands
dominated by sloping beaches of shell or gravel (Andres 1998). In winter, flocks concentrate on protected, ice-
free tidal flats (Hartwick and Blaylock 1979).
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Greater Yellowlegs
Tringa melanoleuca

Range Map and Distribution Model Summary
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Habitat Description

Breeds in swampy forested lands between 900 and 1,220 m in B.C. Also found in open to sparsely treed, mixed
forests with low to sparse undergrowth near sloughs, wet meadows, and bogs. Utilizes burned ridges and
forest clearings (Campbell et al. 1990).
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Lesser Yellowlegs
Tringa flavipes

Range Map and Distribution Model Summary
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Habitat Description

Breeds in muskegs and freshwater marshes in open boreal forests and forest/tundra transition habitats. Often
nests in drier, more densely vegetated habitats than sympatric Greater Yellowlegs (Tibbitts and Moskoff
1999). Nesting habitat is typically a combination of shallow wetlands, trees, shrubs, and open water. Forages
in boreal forest wetlands, saltmarsh ponds, and intertidal areas.
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Wood Sandpiper
Tringa glareola

Range Map and Distribution Model Summary
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Habitat Description

Lakes, ponds, streams, wet meadows, marshes, bogs, shallow pools; frequently in wooded regions; often near
dead trees or brush (AOU 1983, Pratt et al. 1987). Edges of ponds in taiga (AOU 1983).
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Solitary Sandpiper
Tringa solitaria

Range Map and Distribution Model Summary
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Habitat Description

Nests in wooded wetlands in muskeg bogs, spruce forests, and deciduous riparian woodlands (Moskoff 1995);
occasionally riparian tall shrub thickets (Spindler and Kessel 1980, McCaffery and Harwood 2004). On the Kenai
Peninsula, Alaska, associated with wet forest gaps 10 to 20 m wide (Collins et al. 1999). In the Yukon, breeding
birds have been reported using subalpine shrub habitats, up to 1,600 m in elevation (Alexander et al. 2003).
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Wandering Tattler
Tringa incana
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Habitat Description

Mostly restricted to the alpine zone, usually breeds along rocky or scrubby vegetated edges of mountain
streams and lakes; frequents rapidly-flowing streams and tundra habitats, wet meadows, moraine deposits,
scree slopes, braided rivers, sometimes found in forest clearings away from water. Often nests on the ground
in a rocky or gravelly site. In Prince William Sound, Alaska, known to nest above tide line on gravel areas of the
immediate coast, and also commonly observed nesting on/near sparsely vegetated tailing piles in areas of old
placer mining activity (Weeden 1965, Johnsgard 1981, Weeden 1959 in Gill et al. 2002a). Nests also observed
in dwarf shrub tundra near streams or lakes (Spindler et al. 1980, Gill et al. 2002a).

References

Gill, R. E., B. J. McCaffery and P. S. Tomkovich. 2002a. Wandering tattler (Heteroscelus incanus). In The
Birds of North America, No. 642, (A. Poole and F. Gill, Eds.). Philadelphia: The Academy of Natural
Sciences; Washington, D.C.: The American Ornithologists' Union.

Johnsgard, P. A. 1981. The plovers, sandpipers, and snipes of the world. Univ. of Nebraska Press,
Lincoln.

Spindler, M. A., M. A. Mouton and S.0. MacDonald. 1980. Biological surveys in the Firth-Mancha
Research Natural Area, Alaska, 1979-1980. Fairbanks, AK: William O. Douglas Arctic Wildlife Range,
Arctic National Wildlife Refuge. 91 pp.

Weeden, R.B. 1965. Further notes on Wandering Tattlers in central Alaska. Condor 67:87—89.

Range and model summary for Wandering Tattler 218



Spotted Sandpiper
Actitis macularius
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In B.C., breeds almost anywhere there is freshwater, including along the perimeter of lakes and rivers, coastal
grassy beaches, man-made clearings, and roadsides. Typical breeding habitat is the edge of an open or semi-
open area adjacent to water, with low ground cover, such as shrub-dotted or lightly treed meadows or
grassland. Prefers shores with rocks, wood, or debris (NatureServe 2007b). Found at sea level on open
beaches to 1,800 m in sub-alpine meadows of B.C. (Campbell et al. 1990).
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Upland Sandpiper
Bartramia longicauda
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Habitat Description

Open grassy fields and sparsely vegetated uplands (Armstrong 1995). In Alaska, habitat is damp, upland tundra
heath, and swale of tall grass and sedge amidst tall willows (Murie 1946). Restricted primarily to extensive,
open tracts of short grassland habitat. Nest (in the north) peatlands and scattered woodlands near timberline
(Forbush 1925, Higgins et al. 1969, AOU 1983, Osborne and Peterson 1984, Godfrey 1986). Nesting is also
known to occur in dry patches of wet meadows (Stewart 1975, Herman et al. 1984) and in blueberry
(Vacccinium spp.) barrens (J. Albright, pers. comm.). In northern Yukon, nesting habitat includes tussock
tundra, sedge tussock meadows with adjacent spruce, wet willow- horsetail slopes, spruce edge, cotton-grass
tussock tundra with patches of dwarf birch and willow, wetlands, hillsides, and open spruce (Alexander et al.
2003).
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Whimbrel
Numenius phaeopus
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Habitat Description

In Alaska, nests in wet, flat, dwarf shrub tundra, dry dwarf-shrub ridges and steep slopes, and rolling (50-500 m
elevation, 3-10% slope), open, usually moist tundra among sedge hummocks (Murie 1963, Skeel and Mallory
1996). Areas characterized by abundant berry-producing shrubs (McCaffery, personal communication, in Skeel
and Mallory 1963). Habitat types in breeding areas include: low shrub/tussock tundra (Betula nana, Empetrum
nigrum, Ledum palustre, Vaccimium spp., Salix spp.), mixed shrub thicket/tundra (Salix spp., Betula nana, and
Alnus crispa over tussocks), tall shrubs (Salix alaxensis, typically along water courses), and shrub
meadow/tundra (similar species as low shrub/tussock tundra but more prostrate and more bare ground).
Sedge (Carex aquatilis, C. bigelowii, Eriophorium spp.) and lichen meadows, though a small fraction of the
overall land area, are also important habitats.
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Bristle-thighed Curlew
Numenius tahitiensis
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Habitat Description

Breeding habitat encompasses mosaic of subarctic and arctic tundra, including low shrub/tussock (Betula nana,
Empetrum nigrum, Ledum palustre, Vaccinium spp.,Salix spp.), , mixed shrub thicket/tundra (Salix spp., Betula
nana, and Alnus crispa over tussocks),tall shrubs and shrub meadow in the low, mountainous regions
northeast of the lower Yukon River (Nulato Hills) and uplands of the Seward Peninsula, Alaska (Handel and Dau
1988, Marks et al. 2002). Sedge and lichen meadows also important. Habitat use changes during the breeding
season. During pre-nesting, curlews tend to be found primarily in shrub meadow/tundra (33%) and low
shrub/tussock (47%); during nesting the birds shift their activities mostly to shrub meadow/tundra; and during
brood rearing, adults attending young increase their use of sedge meadows. Younger broods tend to use
habitats with a moderate level of tussocks and shrub cover; after fledging they prefer sedge and lichen
meadows.
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Hudsonian Godwit
Limosa haemastica

Range Map and Distribution Model Summary
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Habitat Description

Breeding habitat includes sedge-grass marshes, wet tundra, and taiga bogs (Armstrong 1995). Nesting habitat
open sedge meadows intermixed with forest within Alaska. Cook Inlet habitat muskeg with wet bog, shallow
pools, spruce islands, and drier upland areas surrounded by conifer forests. Similar in western Alaska where
species breeds in spruce or spruce-deciduous forests interspersed with open bogs or wet meadows (Elphick
and Klima 2002).
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Bar-tailed Godwit
Limosa lapponica
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Habitat Description

Breeds on coastal tundra and sedge-dwarf shrub tundra of foothills from subarctic to arctic. Found breeding in
wet sedge meadows with hummocks covered by dwarf shrubs and moss and gently sloping dwarf shrub and
graminoid meadows (AOU 1983, Field 1993, McCaffery and Gill 2001).
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Beringian Marbled Godwit
Limosa fedoa beringiae
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Habitat Description

Preference for moist bluejoint habitat within Alaska. Breeds in marsh/very wet bog and wet bog/wet meadow
habitats dominated by moist bluejoint, moist-sedge meadows, scattered willows 1-2 m tall, and scattered
ponds. Apparently not found in shrub-graminoid habitat that predominates in this region. Entire breeding
population thought to move to intertidal habitats of Alaska Peninsula estuaries after breeding (Morrison et al.

1976, Gratto-Trevor 2000).
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Habitat Description

Nests in dry, dwarf-shrub tundra, usually near water, such as ponds, streams, or tidal flats and beaches (AOU
1983); various habitats ranging from wet mud or barren peat to dense vegetation, though appears to favor
barren habitats. In the Yukon, favors dry tundra and forages on gravel beaches (Alexander et al. 2003).
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Habitat Description

Areas are typically dominated by beach rye and sedges with an adjacent band of graminoid meadow and small
brackish ponds and sloughs nearby (Harris 1966, Holmes and Black 1973, Kessler 1979, Handel and Gill 1992).
Nests mainly in salt-grass tundra; breeds along the coast or on offshore islands. Most of the breeding
population is concentrated in a narrow band of salt grass, graminoid, and dwarf shrub meadows within 2 km of
the coast; highest breeding densities occur in coastal salt grass meadows and lowest densities in dwarf shrub
mat tundra; breeding densities in mixed graminoid and dwarf shrub meadows decline significantly with
distance from the coast (Handel and Gill 1992). Nesting densities decrease as move inland (Handel and Gill
1992).
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Habitat Description

Model Summary

EX

Model Type:
Deductive

Model
Evaluation
Statistic
(AUC): 0.609

Model Quality
Summary:
Low

Breeds in alpine tundra along mountain ridges in interior mountains. Dry frequently stony alpine tundra with
lichens, dwarf shrubs, scree or rock fields. Mostly, occupies habitat on summits and upper slopes of steep
ridges. Also, may breed near coastal areas. Nests in rocky areas with clumps of vegetation. In the Yukon, found
between 800 and 1,800 m in elevation in lichen, moss, avens, heather, interspersed with sedge and grass

(Frisch 1978).
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Habitat Description

Well drained moist alpine tundra habitats near arctic coasts used for nesting and foraging (Cramp and Simmons
1983). Often nests on ridges or slopes dominated by stunted willow or dryas (Harrington 2001).
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Habitat Description

Nests on ground in exposed, well-drained sites, or areas with low vegetation on islands, peninsulas and coastal
tundra often near wet tundra and near ponds or lakes (Macwhirter et al. 2002).
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Habitat Description

Breeds in wet tundra and short grass in sand dunes (Armstrong 1995) near water. Found nesting in river deltas
in dry shrubby areas of Salix brachycarpa or Betula glandulosa and mixed sedges and grasses (Gratto et al.
1983), variably drained upland tundra with low vegetation (Holmes and Pitelka 1968), moist or wet sedge-grass
or heath tundra, sandy areas along rivers, and pond-dotted sand dunes (Godfrey 1986). In northern Alaska,
favored areas with well-drained ridges for nesting and adjacent wet tundra for feeding (see Johnson and Herter
1989).
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Habitat Description

Breeds from coast to uplands in subarctic and low-arctic (Bent 1927, Holmes 1971a) in proximity to wetlands
for feeding and elevated areas for nesting. Habitat is typically dominated by dwarf birch, dwarf willow,
crowberry, ericaceous shrubs, tussock grasses, and bryophytes (Wilson 1994).
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Habitat Description

Swampy or mossy tundra, especially with scattered willow scrub (AOU 1983).
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Least Sandpiper
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Habitat Description

Nests in mossy or wet grassy tundra, in lush vegetation near ponds, occasionally in drier areas with sparse
vegetation or scattered bushes (NatureServe 2007b). In B.C., nests are built in areas away from taller woody
vegetation on moss or sedge covered swampy ground or on hummocks if ground is extremely swampy. Young
are reared in well vegetated, swampy grounds. Breeds from sea level to 1,200 m in B.C. (Campbell et al. 1990).
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White-rumped Sandpiper
Calidris fuscicollis
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Habitat Description

Breeding habitat well-vegetated, permanently or semi-wet tundra from wet meadow to dwarf shrub meadow
typically near marshy ponds, lakes, or streams (Parmalee 1992). In Alaska, also breeds on high, well-drained
ridges (Holmes and Pitelka 1962). Nonbreeding includes grassy marshes, mudflats, sandy beaches, flooded
fields, and shores of ponds and lakes (AOU 1983).
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Baird's Sandpiper
Calidris bairdii
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Habitat Description

Nests in dry coastal and alpine tundra (AOU 1983); favors well-drained, often stony ridges, low mountaintops,
river terraces, coastal barrens and bluffs (Johnson and Herter 1989). Nests under a grass tuft or among rocks.
Avoids wet sedge meadows (Myers et al. 1982). On the Seward Peninsula nests in alpine habitats, slopes, and
terraces (Kessel 1989).
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Pectoral Sandpiper
Calidris melanotos
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Habitat Description

Usually breeds on relatively flat and marshy tundra vegetated by sedges and grasses (Pitelka 1959, Portenko
1981, Johnsgard 1981). In northern Alaska, breeds on arctic coastal plains in sites with low lying ponds and
marshy ground or with a mosaic of raised hummocks interspersed with marshy areas (Pitelka 1959, Troy 1994);
almost entirely absent from dry coastal tundra (Troy 1994). Also occurs inland from arctic coast in areas with
cotton grass tussock-dwarf shrub tundra (Pitelka 1959, Troy 1994). In the Yukon, nests on wet tundra at edges
of low centered wet sedge polygons (Alexander et al. 2003).
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Rock Sandpiper
Calidris ptilocnemis
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Habitat Description

Model Type:
Inductive

Model
Evaluation
Statistic
(AUC): 0.95
Model Quality

Summary:
High

Grassy or mossy tundra in coastal or montane areas with vegetation mostly ankle high (AOU 1983). Seldom
found far inland or at elevations greater than a few hundred meters above sea level (Tomkovich and Sorokin

1983).
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Pribilof Rock Sandpiper

Calidris ptilocnemis ptilocnemis
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Habitat Description

Occurs on a variety of coastal lowland tundra or montane subarctic tundra; vegetation is ankle high; seldom
found at elevations greater than a few hundred meters above sea level or far inland (Gill et al. 2002); will also
nest on disturbed habitats (around airports and on reclaimed/ revegetated land), mostly on Bering Sea Islands
(Gill et al. 2002). On Pribilof Islands, breeds on high upland tundra (Nelson 1887, Hanna 1921, Preble and
McAtee 1923) while on St. Matthew Island utilizes lowlands often just back from the driftwood lines (Hanna
1921). Associated with forb and forb-sedge tundra, rocky shrub tundra/ uplands, crowberry meadows, sedge
meadows, beach ridges and dunes (Gill et al. 2002). Nest site generally in upland heath meadows; most nests
placed directly on substrate underlain by moss. Nest sites on the Pribilof Islands had little cover when nests
were initiated, but those positioned in forb-sedge tundra were probably well-concealed by the time of hatch
(Gill et al. 2002).
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Aleutian Rock Sandpiper
Calidris ptilocnemis couesi
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Habitat Description

Breeds on coastal lowland tundra. On Amchitka Island (and likely other low-lying, nonvolcanic Aleutian
Islands), nests in Empetrum-Cladonia tundra, sedge-meadow tundra found in lakes and pond regions with little
relief, and riparian meadow characterized by dense lush stands of herbaceous vegetation . In early autumn,
birds reported in heath tundra of Amchitka Island (Gill et al. 2002).
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Dunlin
Calidris alpina
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Habitat Description

In Prudhoe Bay, breeds on moist-wet tundra, often in areas with ponds, polygons, strangs (short, sinuous
ridges), and recently formed landscapes, such as drained thaw lakes (D. M. pers. Comm. In Warnock and Gill
1996, Meehan 1986). Shoreline silt barrens important for post breeding birds (Andres 1989). On the Y-K Delta,
breeds in coastal sedge graminoid meadows dominated by Carex ramenskii, C. deshampsioides, and C.
rariflora, and having numerous shallow ponds and tidal distributaries (Holmes 1970). Post breeding birds
found on unvegetated intertidal flats (Gill and Handel 1990).
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Stilt Sandpiper
Calidris himantopus
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Habitat Description

Breeds in relatively open, dry tundra north of treeline (Armstrong 1995). At Prudhoe Bay, breeds in wet poorly
drained wetlands in association with low ridges and incompletely formed polygynal terrain (Troy, personal
communication in Klima and Jehl 1998). Nests in sedge tundra near water, often near wooded borders of the
taiga (AOU 1983), on the ground in a shallow scrape, often on a slightly raised site (e.g., atop small sedge
hummock or on low well-drained gravel ridge crossing sedge meadow).
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Buff-breasted Sandpiper
Tryngites subruficollis
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Habitat Description

Nest on dry slopes with sedge tussocks, on grass tundra with mosses and willows, in moist or wet sedge-grass
meadows, in well-drained sandy areas with scant vegetation, and on well-vegetated hummocky ground near
marshy ponds (Johnsgard 1981, Cramp and Simmons 1983, Godfrey 1986, Johnson and Herter 1989, Lanctot
1995). Females with broods inhabit moist and emergent vegetation along wetlands and stream beds (Lanctot
1995). Display areas tend to be on nonpatterned ground with closely spaced tussocks about 20 cm high and 25-
50 cm in diameter, often with dwarf willow thickets (Salix glauca and S. lanata; ADF&G 2005a). Vegetation at
leks dominated by moist graminoid and wet, graminoid meadows (Lanctot and Slater 1992).
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Short-billed Dowitcher
Limnodromus griseus
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Final Distribution Model

Short-billed Dowitcher
Limnodromus griseus
Model Summary
Deductive Model Model Type:
Modeled Distribution
i sreeding Deductive

Seasonal Range

[: Summer
Model

* Evaluation
Statistic
i (AUC): 0.537
—— @
' Model Quality
Summary:
- Low
T“r— : -

Predicted Distribution Map Map Date: September, 2012 o 180 360 720

Mapped data represents species predicted distribution within Alaska. For more o S ST R

information see http://www.akgap.info. e s o A

Habitat Description

Nests in muskegs (Gabrielson and Lincoln 1959). Additionally, nests in sedge meadow, sedge-hummock, moss-
grass on Copper River Delta and bogs in floodplains of major rivers in western Alaska commonly (Mickelson et
al. 1980, B. McCaffery, personal communication in Jehl et al. 2001).

References

Gabrielson, I. N. and F. C. Lincoln. 1959. The Birds of Alaska. The Stackpole Company, Harrisburg, PA and
Wildl. Manage. Inst., Washington, D.C. 922 pp.

Jehl, J. R, Jr,, J. Klima, and R. E. Harris. 2001. Short-billed Dowitcher (Limnodromus griseus). In The Birds
of North America, No. 564 (A. Poole and F. Gill, Eds.). Philadelphia: The Academy of Natural Sciences;
Washington, D.C.: The American Ornithologists' Union.

Mickelson, P.G., J.S. Hawkins, D.R. Herter, and S.M. Murphy. 1980. Habitat use by birds and other
wildlife on the eastern Copper River delta, Alaska. Unpubl. rep. Univ. of Alaska, Alaska Cooperative
Wildlife Research Unit, Fairbanks, AK. 189 pp.

Range and model summary for Short-billed Dowitcher 279



Long-billed Dowitcher
Limnodromus scolopaceus
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Final Distribution Model
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Habitat Description

Nests in wet, grassy meadows (Conover 1926, Brandt 1943). On the Seward Peninsula, breeds in wet

meadows located on extensive flats with freshwater ponds (Kessel 1989). In the Pitmegea River region
(northwest AK), breed in sedge willow, wet meadow or sedge marsh along drainages near ponds (Childs 1969).
In the northwestern foothills of the Brooks Range, this species is restricted to Carex marshes near upland lakes
and river bends (Maher 1959) and in the Y-K Delta, breeds in moist upland freshwater meadows (Brandt 1943).
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Wilson's Snipe
Gallinago delicata

Range Map and Distribution Model Summary
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Habitat Description

Breeds in sedge bogs, fens, willow and alder swamps, marshy edges of ponds, rivers, and brooks. Require wet
organic soils rich in food with clumps of cover throughout the year (Tuck 1972).
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Common Snipe
Gallinago gallinago

Range Map and Distribution Model Summary
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Habitat Description

Breeds in sedge bogs, fens, willow and alder swamps, and marshy edges of ponds, rivers, and brooks. Avoids
marshes with tall, dense vegetation (cattails, reeds) (Tuck 1972).
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Red-necked Phalarope
Phalaropus lobatus

Range Map and Distribution Model Summary
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Habitat Description

Breeds in tundra or tundra-forest transition areas near freshwater lakes, pools, bogs, and marshes, streams, or
on marine or riverine islands with freshwater (Hilden and Vuolanto 1972, Reynolds 1987). Found in heath
covered slopes above willow-alder zone on Y-K Delta (Cramp and Simmons 1983); and in areas with water, low
relief, a high percentage of grass, and a low percentage of shrubs near Prudhoe Bay (Rodrigues 1994).
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Red Phalarope
Phalaropus fulicarius

Range Map and Distribution Model Summary
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Nests on coastal tundra; level terrain, poorly drained hummocky moss-sedge tundra interspersed with
numerous ponds; wet unpatterned tundra with strangmoor ridges for nesting (Parmalee et al. 1967, Andersson

1973). Nonsaline marshes for breeding, saline habitats for foraging.
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Bonaparte's Gull
Chroicocephalus philadelphia

Range Map and Distribution Model Summary
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Habitat Description

Breeding habitat is in wetland openings in and along edges of boreal forests, particularly around lakes,
muskegs, and marshes (Godfrey 1986). Nests are usually <100 m from water (Peck and James 1983) and in
conifer trees, often scattered trees on islands in lakes (Campbell et al. 1990). In B.C. breeds from 305 to 1,318
m in elevation (Campbell et al. 1990).
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Mew Gull
Larus canus

Range Map and Distribution Model Summary
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In Alaska, breed in tundra, marshy areas, ponds, lakes, rivers, streams, islands, and coastal cliffs (Semenchuk
1992, Burger and Gochfeld 1996). In Anchorage, colonies also use meadows (Adamson 1988). Adult and young

frequently gather along streams, lakeshores, and coastal mudflats (Bent 1921).
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Ring-billed Guill
Larus delawarensis

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Nests on islands with sparse or woody vegetation in large lakes and occasionally on mainland peninsulas on
near-shore oceanic islands. Occurs inland near landfills, golf courses, farm fields and on coast in estuaries,
beaches, mudflats. During winter, near coasts and inland on lakes, ponds, reservoirs, streams, landfills, and
metropolitan centers (Ryder 1993). An experiment in Edmonton, Canada demonstrated preference for areas
with little to no vegetation (Vermeer 1970).
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Herring Gull
Larus argentatus

Range Map and Distribution Model Summary
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Habitat Description
Breeds along rocky and sandy coasts, on tundra, on islands in larger lakes and rivers, or on sea cliffs. Most
colonies are on low, rocky, grassy, or sandy islands with low sparse vegetation, but may nest in wide variety of

habitats (NatureServe 2007b). Will nest in urban areas. Foraging habitat usually spatially separate from
nesting habitat and includes the sea, intertidal areas, sandy beaches, mudflats, fields, and dumps (Pierotti and

Good 1994).
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Iceland Gull
Larus glaucoides
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Final Distribution Model
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Habitat Description

Found along seacoasts, estuaries, bays, and dumps, less commonly on large inland lakes and rivers (AOU
1983). In winter will roost with other wintering gulls on offshore rocky islets, agricultural fields, beaches and
spits (Campbell et al. 1990). Usually nests on cliffs facing sounds on arctic islands.
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Slaty-backed Gull
Larus schistisagus

Range Map and Distribution Model Summary

Range Map- Occupancy

N

550

500
o

. 8 &A"ﬂ'ﬂo ,,_.;M %o

Pacific Ocean

Species Range Map - Occurrence Map Date: April, 2012

Range map developed by the Alaska Gap Analysis Project. M: d data rep

species known and probable range within 8-digit HUC units within Alaska. For more
- information see http:/Avww.akgap.info.

5N

1oE o 150w 0w 120w
Slaty-backed Gull o o
Larus schistisagus Gap *&

Analysis: g
P )

Species Occurrence Beaufort Sea irindt y .
B Known EUSGS
[ Suspected

N

Canada

£

0 250 500 1,000

Alaska Albers Equal Area Conic Projection \
NAD 83 A

Te0 Toow

Range Map- Seasonality

oW

160 180 180W

5N

Slaty-backed Gull

Larus schistisagus

Species Seasonal Range
[ Yearround
] Summer

N
T

5N
T

Pacific Ocean

Species Range Map - Seasonal Map Date: April, 2012

150w 120w

Alaska e

A
Gap _
Analysis

ug:

Beaufort Sea i

Canada

Gulf of Alaska

Range map developed by the Alaska Gap Analysis Project. Mapped data represents 9 250 50 1.000
species seasonal range within 8-digit HUC units within Alaska. For more information ‘Alaska Abors Equal Area Conkc Piojoction N
ZF  see http://www.akgap.info. NAD 83 A
e g o

=N

Range and model summary for Slaty-backed Gull

293



Final Distribution Model

No model available.

Model Summary

Model Type:
Rejected all models

Model
Evaluation
Statistic
(AUC): No
AUC

Model Quality
Summary:
Not validated

Habitat Description

Nests on cliffs and rocky islands, occasionally on flat sandy shores with scattered bushes (AOU 1983).
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Glaucous-winged Gull
Larus glaucescens

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Breeds in salt and brackish water on shores, barren islands, bays, estuaries, cliffs, rock ledges, mud flats, grassy
slopes, beaches, harbors of coastal cities, and dumps (Verbeek 1993, NatureServe 2007b). Nests coastally, on
cliffs, rocks, grassy slopes, mostly on offshore rocks and islands; preference for sandbar islands, flat tops of
rugged islands, or beaches (NatureServe 2007b). In B.C., all major breeding colonies are on islands less than 25
ha in size and 100m in height (Campbell et al. 1990).
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Glaucous Gull
Larus hyperboreus

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Marine and freshwater coasts, tundra, offshore islands or islands in lakes or rivers, cliffs, shorelines, ice edges
during breeding season (Sage 1974, Gilchrist 2001). Nests on cliffs, rocky coasts, islets in and borders of tundra
lakes, coastal dunes. Also low islands and sandbars usually on or near coast; inland river bars; most common
on barrier islands immediately offshore from rivers that flood in spring and thereby isolate the island from
foxes (Johnson and Herter 1989). At inland sites, prefer to nest on large ponds (Gilchrist 2001).
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Sabines Gull
Xema sabini

Range Map and Distribution Model Summary
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Habitat Description

Nests on moist ground within tundra zone, usually near freshwater. In southwestern and western Alaska, nests
along shorelines of tidally affected ponds, both in tidal sedge flats near coastlines and grass flats slightly inland
from there. Also nests along tidal sloughs, in wet meadows bordering small ponds, tundra ponds, on lakes or
on very small islands within lakes or ponds; and on narrow peninsulas sticking into small ponds in pond/marsh
complexes (Day et al. 2001). Lakes may be up to 200 m in diameter and 1 m deep (Nelson et al. in Bent 1921)
and nests on the Y-K Delta are typically within 50 km of the coastline (Brown et al. 1967). In northern Alaska,
nests in basin-wetland complexes, which occur in drained lake-basins, and contain extensive wetlands
intermixing ponds, lakes, marshes, islets, and peninsulas, are vegetated with Carex aquatilis and Arctophila
fulva, and are vegetated on land with mosses, prostrate willows, low forbs, and sedges. Also nest in marshes
near oxbow lakes, on small islands in medium to large lakes, in salt marshes, along estuarine lagoons, edges of
deep open lakes without islands or with polygonized margins, on rims of low-centered polygons, in wet-
sedge/moss meadows, and on drained mudflats at receded edges of lake shorelines (Day et al. 2001). More
common coastally than inland.
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Black-legged Kittiwake
Rissa tridactyla

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Model Type:
Inductive

Model
Evaluation
Statistic
(AUC): 0.883

Model Quality
Summary:
Moderate

Nests on steep narrow ledges of cliffs on offshore islands, sea stacks, or inaccessible areas on coastal mainland
(Baird 1994). Forages at upwellings or oceanic fronts not far from colonies (Baird and Moe 1978, Hunt et al.
1981, Schneider et al. 1990). Distances range from 1 km to >40 km from colonies (Biderman et al. 1978, Hunt

et al. 1981).
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Red-legged Kittiwake
Rissa brevirostris

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Nest colonies occur on ledges of vertical sea cliffs up to 300m high, often in association with Black-legged
Kittiwakes and murres. Feeds at sea within 150 km of colony. In summer, highest concentrations over deep
water, from edge of continental shelf (200 m) to water 2,000 m deep (Byrd and Williams 1993a).
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Habitat Description

Wide variety of habitats for breeding, but very specific requirements due to vulnerability to predators. Habitats
include coastal estuarine, salt marsh, and barrier Islands. Nests on flat rocky islands, beaches, and sandy
shores, sparsely vegetated and littered with driftwood (Cuthbert and Wires 1999).
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Arctic Tern
Sterna paradisaea

Range Map and Distribution Model Summary
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Habitat Description

Nests on ground in wide variety of open, usually treeless terrain types, often with no vegetation or with low or
scattered plant cover. Generally nests close to water, frequently on small rocky, gravelly, grassy or peaty
islands; also barrier beaches and sand or gravel pits, gravel bars in rivers, or glacial moraines, as well as
marshes, bogs, and grassy meadows (Hatch et al. 1978, Mickelson et al. 1980, Baird 1983, Rosenberg 1986,
Kessel 1989, Petersen et al. 1991, Hatch 2002).

Forages over open water where prey is available in surface waters; generally within 20 km of colony. Foragers
visit rocky shores, shallow bays, tidal flats, shoals, ice edges and faces of tidewater glaciers, tide rips, ocean
fronts and upwellings. Inland, principally forages at streams, rivers, and lakes (Hatch 2002).

References

Baird, P. A. 1983. Terns (Sterna spp.). Pp. 204-234 in: Baird, P.A. and P.J. Gould (Eds.). The breeding
biology and feeding ecology of marine birds in the Gulf of Alaska. USFWS and NOAA. OCSEAP Final
Report 45.

Hatch, J. J. 2002. Arctic Tern (Sterna paradisaea). In The Birds of North America, No. 707 (A. Poole and F.
Gill, Eds.). Philadelphia: The Academy of Natural Sciences; Washington, D.C.: The American
Ornithologists' Union.

Hatch, S. A., D. R. Nysewander, A. R. DeGange, M. R. Petersen, P. A. Baird, K. D. Wohl, and C. J. Lensink.
1978. Population dynamics and trophic relationships of marine birds in the Gulf of Alaska and southern
Bering Sea. In: Environmental assessment of the Alaskan Continental Shelf, Annual reports of principal
investigators for the year ending March 1978: Volume lIl. Receptors — Birds. OCSEAP Report.

Kessel, B. 1989. Birds of the Seward Peninsula, Alaska: their biogeography, seasonality, and natural
history. Univ. of Alaska Press, Fairbanks, AK. 330 pp.

Range and model summary for Arctic Tern 308



Mickelson, P.G., J.S. Hawkins, D.R. Herter, and S.M. Murphy. 1980. Habitat use by birds and other
wildlife on the eastern Copper River delta, Alaska. Unpubl. rep. Univ. of Alaska, Alaska Cooperative

Wildlife Research Unit, Fairbanks, AK. 189 pp.

Petersen, M. R., D. N. Weir, and M. H. Dick. 1991. Birds of the Kilbuck and Ahklun Mountain Region,
Alaska. North American Fauna 76. 158 pp.

Rosenberg, D. H. 1986. Wetland types and bird use of Kenai lowlands. USFWS, Region 7, Special Studies,
Anchorage, AK, 189 pp.

Range and model summary for Arctic Tern 309



Aleutian Tern
Sterna aleutica

Range Map and Distribution Model Summary
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Habitat Description

Colonies restricted to coastal sites, typically located at heads of bays, reefs, permanent and ephemeral islands,
estuaries in lagoons and at river mouths . Nests usually on grassy or mossy flats, sand spits, sandbars, sand
dunes, pebbly seacoasts, vegetated summits of flat-topped islands, reticulate and string bogs, wet coastal
marshes, or tundra (Haney et al. 1991, North 1997, Rosenberg 1986).
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Pomarine Jaeger
Stercorarius pomarinus

Range Map and Distribution Model Summary
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Breeds in low-lying wet coastal tundra, usually marshy areas with numerous small lakes. In northern Alaska,
breeding habitat includes marshes, wet polygonal tundra, well-drained but mesic tundra, and marshy swales
between low ridges (Maher 1974). Suitable habitat extends along coast in a narrow strip about 8 km wide,
except around Barrow, where it extends 40 km south to the Inaru River. The vegetation is less than 15 cm high
and sedge marshes and shallow water comprise most of the area. In slightly higher areas on low ridges and
borders of tundra polygons, there is sparse tussock-heath tundra with low sedges and grasses mixed with

prostrate willows, heaths, mosses, and lichens (Wiley and Lee 2000).
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Parasitic Jaeger
Stercorarius parasiticus

Range Map and Distribution Model Summary

Range Map- Occupancy

10 180 150w 10w 120w

BN

Parasitic Jaeger
Stercorarius parasiticus

Species Occurrence Beaufort Sea

B Known
[ suspected

N

N

Canada

550

Gulf of Alaska

500
o

.;.',»-_;,“, R “.‘)Mﬂf

Pacific Ocean

Species Range Map - Occurrence Map Date: May, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data represents o 250 500 1.000
N species known and probable range within 8-digit HUC units within Alaska. For more oS Y
2F  information see http://www.akgap.info. Haskabers Emﬁ‘l\grgg Fonk Brchesin A
T Toow ow

150°E 180 150W 10w

BN

Parasitic Jaeger Alaska
Stercorarius parasiticus

Species Seasonal Range Beaufort Sea

[ summer

50

s
T

Canada

55N
T

B

Pacific Ocean

Species Range Map - Seasonal Map Date: May, 2012
Range map developed by the Alaska Gap Analysis Project. Mapped data rep| t:
species seasonal range within 8-digit HUC units within Alaska. For more information
3F  see http://www.akgap.info.

] 250 50 1.000

Maska Albers Equal Area Conic Projection
NAD 83

2 I
T80 60w oW

Range and model summary for Parasitic Jaeger 314



Final Distribution Model

Parasitic Jaeger
Stercorarius parasiticus

T >0 >

Model Summary

Deductive Model
Modeled Distribution

- Breeding

Model Type:
Deductive

Seasonal Range

| [j_ Summer
Model

Evaluation
Statistic
(AUC): No
AUC

Canada

Model Quality
Summary:
Not validated

Predicted Distribution Map Map Date: September, 2012 o 25 450

Mapped data represents species predicted distribution within Alaska. For more
information see http://www.akgap.info.

Alaska Albers Equal Area Conic Projection
NAD 83 A

Habitat Description

In northern Alaska, breeds in both low-lying marshy tundra and drier tussock-heath tundra, near the coast and
inland to foothills and passes of the Brooks Range (Maher 1970, 1974). Nest usually places in low-lying marshy
tundra, with sedge meadows, low-center polygons, and sphagnum or frost mounds, often near a lake, river, or
coast (Brandt 1943, Parmelee et al. 1967, Maher 1974, Taylor 1974, Portenko 1989). In coastal tundra of
northern Yukon, this species is found at lakes (Salter et al. 1980) and in late summer, it is found in riparian
vegetation dominated by shrubby willows (Maher 1974).
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Long-tailed Jaeger
Stercorarius longicaudus
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Habitat Description

Nests in arctic and alpine tundra, often far from sea. In northern Alaska, prefers tussock-heath tundra
dominated by cotton sedge (Eriophorum vaginatum; Maher 1974). In southwest Yukon and presumably south
Alaska, breeds in alpine tundra dominated by shrubs and sedges (Price 1969). In northern and central Yukon,
commonly nests on rolling open tussock tundra in areas with wet sedge, as well as Dryas terraces (Alexander et
al. 2003). Most often in well-drained upland areas, also in dry tundra in low-lying areas; nest usually on mound
or hummock (Johnson and Herter 1989).
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Habitat Description

Nests among talus slopes, scree, and rubble in rock crevice, cliff rubble, or in a burrow at the foot of cliffs or
coastal mountains or on rocky outcrops surrounded by glaciers (Norderhaug et al. 1977, Roby et al. 1981,
Harris and Birkhead 1985, Boertmann 1994, Stempniewicz 1995, Boertmann and Mosbech 1998). Prefers areas
of early snowmelt, sheltered from high winds. Nests usually on coast but locally inland in some areas.
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Common Murre
Uria aalge
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Final Distribution Model

No model available.

Model Summary

Model Type:
Rejected all models

Model
Evaluation
Statistic
(AUC): No
AUC

Model Quality
Summary:
Not validated

Habitat Description

Nests on cliff ledges, slopes, and on flat, rocky, low lying islands (Harris and Birkhead 1985, USFWS 2006a).
Forages on continental shelf and slope waters (Brown 1985, Ainley et al. 1996, Springer et al. 1999).
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Thick-billed Murre
Uria lomvia

Range Map and Distribution Model Summary
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Final Distribution Model

No model available.

Model Summary

Model Type:
Rejected all models

Model
Evaluation
Statistic
(AUC): No
AUC

Model Quality
Summary:
Not validated

Habitat Description

Nests on narrow ledges or, less often, in crevices and caves, on steep sea cliffs and offshore islands (Harris and
Birkhead 1985); generally more abundant on islands than on mainland coasts (Johnsgard 1987). Eggs are laid
on bare rock (USFWS 2006a). Forages along coastal and continental shelf waters and slope in water >30 m
deep (Cairns and Schneider 1990, Piatt et al. 1991).
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Black Guillemot
Cepphus grylle
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Habitat Description

Ice-dependent species tied to arctic pack ice. Concentrate at ice edges to feed (Butler and Buckley 2002). Nests
in crevices on rocky sea cliffs or in cavities found on rocky shorelines or headlands. In northern Alaska, where
there are low coastal tundra bluffs, the species nests in driftwood piles and manmade structures. They require
at least 80 snow-free days from egg laying to fledglings leaving the nest.
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Pigeon Guillemot
Cepphus columba

Range Map and Distribution Model Summary
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Final Distribution Model

Pigeon Guillemot
Cepphus columba

T > 0>

Model Summary
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Habitat Description

Found along coastal areas, especially rocky stretches, including bays, inlets, channels, surge narrows, sounds,
coves, and harbors (Campbell et al. 1990). Breeds along rocky coasts in cavities or burrows adjacent to shallow
water foraging areas (Sanger 1987a, Ainley and Boekelheide 1990). Colonies found on large rocky islands and
headlongs (Campbell et al. 1990). Winters in sheltered inshore waters (Scott 1973, Oakley 1981, Ainley and
Boekelheide 1990).
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Marbled Murrelet
Brachyramphus marmoratus

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Nest in old-growth trees in forested areas or on ground on islands and along coasts near sea-facing talus slopes
or cliffs (USFWS 2006a, Nelson 1997). Require available platforms with moss or thick substrate (Nelson 1997).
Nest associated variables in Alaska were heads of bays, percent epiphyte on trees, tree diameter, presence of
nesting platform, and percent cover of old-growth trees (Kuletz et al. 1995). In Prince William Sound, nests
were at low elevations near heads of bays with extensive cover of large old-growth trees (Kuletz et al. 1995,
Naslund et al. 1995). Along the Kenai coast, however, heads of bays were recently deglaciated and murrelet
activity was highest on outer peninsulas, where forest cover was greatest (Kuletz et al. 1995). On Naked,
Kodiak, and Afognak Islands, all nests were in old-growth forests on moss-covered platforms of western
hemlock (Tsuga heterophylla), mountain hemlock (T. mertensiana) and Sitka Spruce (Picea sitchensis) (Naslund
et al. 1995). Ford (1995) reported a cliff-top nest in old-growth forest in southeastern Alaska.
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Kittlitz's Murrelet
Brachyramphus brevirostris

Range Map and Distribution Model Summary
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Habitat Description

Nests on coastal cliffs, and barren ground, rock ledges, and talus above timberline in coastal mountains,
generally near glaciers (AOU 1983), 0.25 to 75 kilometers inland (Piatt et al. 1999). Nests generally on ground
on barren scree slopes, short distance below peak or ridge (Day et al. 1983, Day 1995, Piatt et al. 1999).
Breeding generally occurs in high elevation alpine areas, with little or no vegetative cover. When present,
vegetation is primarily comprised of lichens and mosses (Day et al. 1993).
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Ancient Murrelet
Synthliboramphus antiquus

Range Map and Distribution Model Summary
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Final Distribution Model
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Habitat Description

Breed in colonies on forested islands or islands covered with grass or forbs. In British Columbia, nests under
Sitka spruce, western hemlock, and western redcedar and nests farther inland than any other colonial alcid in
the province (Campbell et al. 1990).

Rears chicks entirely at sea (USFWS 2006a). Forages off Continental Shelf or slope waters and sometimes
inshore waters (Bent 1919, Gaston 1992).
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Cassin's Auklet
Ptychoramphus aleuticus

Range Map and Distribution Model Summary
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Final Distribution Model

No model available.

Model Summary

Model Type:
Rejected all models

Model
Evaluation
Statistic
(AUC): No
AUC

Model Quality
Summary:
Not validated

Habitat Description

Breeds on almost any type of island, including steep cliffs, leveled areas, and slopes areas. Islands may be
treeless or covered by trees. In B.C., this species breeds in grasses and shrubs on some islands, and in Sitka
spruce, western hemlock, and western redcedar forests on other island (Campbell et al. 1990). In the winter
this species is pelagic and in B. C. is only rarely seen close to shore (Campbell et al. 1990).

References

Campbell, R. W., N. K. Dawe, |. McTaggart-Cowan, J. M. Cooper, G. W. Kaiser, and M. C. E. McNall.
1990. The Birds of British Columbia. Vol. 1 and 2, Nonpasserines. UBC Press, Vancouver, B.C.

Range and model summary for Cassin's Auklet 337



Parakeet Auklet
Aethia psittacula

Range Map and Distribution Model Summary
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Final Distribution Model

No model available.

Model Summary

Model Type:
Rejected all models

Model
Evaluation
Statistic
(AUC): No
AUC

Model Quality
Summary:
Not validated

Habitat Description

Nests in crevices or holes in rocky cliffs, under loose piles of water-worn boulders on high rocky islands, among
boulders on beaches, and on turf-covered rock slopes (Terres 1980, AOU 1983, Harrison 1978). Disperses
more widely over deep offshore marine waters compared to other auklet species, feeding over stratified mixed
and shelf water and avoiding turbulence and upwellings (Hunt et al. 1993, 1998).

References
AQU. 1983. Check-list of North American birds. 6th ed.American Ornithologists' Union, Washington D. C.

Harrison, C. 1978. A Field Guide to the Nests, Eggs and Nestlings of North American Birds. Collins,
Cleveland, Ohio.

Hunt, G. L., N. M. Harrison, and J. F. Piatt. 1993. Diets and the selection of foraging habitat by
planktivorous auklets in the Bering Sea. Status and conservation of seabirds in the North Pacific. Proc.
Pac. Seabird Group Symp., Victoria, B.C.

Hunt, G. L., Jr.,, R. W. Russell, K. O. Coyle, and T. Weingartner. 1998. Comparative foraging ecology of
planktivorous auklets in relation to ocean physics and prey availability. Mar. Ecol. Prog. Ser. 167: 241-
259.

Terres, J. K. 1980. The Audubon Society encyclopedia of North American birds. Alfred A. Knopf, New
York, NY.

Range and model summary for Parakeet Auklet 339



Least Auklet
Aethia pusilla

Range Map and Distribution Model Summary
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