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I. SUMMARY OF OBJECTIVES, CONCLUSIONS AND IMPLICATIONS WITH RESPECT TO
0CS OIL AND GAS DEVELOPMENT

Between October 1975 and August 1978, 33 coastal surveys were conducted

for marine birds in seven regions of southcentral Alaska. The two major
objectives of this study were to determine seasonal density and distribution,
critical habitats, migratory routes and breeding locales in littoral and
estuarine habitats for principal bird species and to delineate bird

habitat types seaward of the storm-tide line., In Lower Cook Inlet more
specific objectives were outlined.

Bird species were combined into 17 species groups for density analyses
and each group was rated for vulnerability to oil spills using the index
designed by King and Sanger (1979).

Thirty-nine habitat types were used in the final analyses of habitat
preferences of birds. Many habitats corresponded to those used by

Hayes et al. (1977) in their oil spill susceptibility index.

Northeast Gulf of Alaska

Spring — In Northeast Gulf of Alaska, a May survey further substantiated
the importance of Controller Bay-Copper River Delta-Orca Inlet to migrating
birds. In this spring survey, shorebirds were the most dense bird

group. The protected mudflats used by shorebirds have a high susceptibility
to spilled oil. 1In adiacent areas at Wingham and Martin Islands gulls

and alcids reached high densities. In this region, and in all areas

during the time of this study, large gulls were observed to use a variety
of habitats, and were therefore, less vulnerable to severe impacts. from

oil spills. Certain bird species migrating past Cape St. Elias on Kayak
Island crossed the remaining portion of the Gulf of Alaska and were,
therefore, less vulnerable to impacts of o0il and gas development in
Northeast Gulf of Alaska than birds following the coastline. South of
Kayak Island birds densities were highest in Icy Bay.

Summer - lIcy Bay was used in summer by non-~breeding sea ducks. Onshore
facilities placed there would adversely affect that bird subpopulation.
Outer sand beaches were used by gulls and terns.

Kodiak

Winter - Wintering birds in the Kodiak Archipelago were most abundant in

the Chiniak/Kizhuyak Bay section. Sea ducks and other waterfowl species
were the most numerous wintering birds. Birds were concentrated in
protected bay/fjord habitats, and contamination from oil and gas development
entering Kodiak's bays could affect large flocks of wintering birds.

Lower Cook Inlet

Spring - In Lower Cook Inlet during spring, shorebirds were abundant on
mudflats in all bays on the west side of the Inlet and in Kachemak Bay.

Sea ducks were numerous from Anchor Point to Ninilchik and in Kamishak

Bay. High densities of scaup, a diving duck, were found in many bays
adjoining Kamishak Bay. If impacts from oil and gas development contaminated



prey organisms in mud substrates on which many of these shorebirds, sea
and diving ducks fed, the effects could be leng~lasting. An oil spill
during spring could also directly oil several tiwousand sea and diving
ducks.

Gulls were found throughout the Inlet and would, therefore, not he
vulnerable to impacts of 0il and gas development. However, kittiwakes
were concentrated around Tuxedni and southwest Kamishak Bays and would
be impacted if o0il spills or distrubance occurred in that area.

Summer - Sea ducks were abundant in summer bacause non-breeding flocks
remained in Kachemak and Kamishak Bays and underwent molt there. Flightless
waterfowl would succumb to any catastrophic oil spill.

Although gulls were more numerous than other bird groups, they were also
more widespread in distribution, selected a wider variety of habitats
and could avoid potential threats. Kittiwakes and alcids were most
dense near the Chisik Island colony and would be particularly vulnerable
to impact at that locatiomn.

Fall ~ In fall, overall bird densities in Lower Cook Inlet dropped
markedly from spring and summer population levels. Gulls and sea ducks
remained the predominant bird groups but occurred in substantially lower
densities than in other seasons. Gulls remained well dispersed, but
sea ducks were concentrated in outer and inner Kachemak Bay. Dabbling
ducks frequented bay, lagoon and fluviatile waters of Chinitna, Tuxedni
and Kachemak Bays. Canada Geese staged on saltmarshes of Tuxedni Bay.
McNeil Cove was used by waterfowl and a relatively large number of
shorebirds. All these bays contain habitats susceptible to o0il spills,
and birds most frequently used habitats with the highest susceptibility
ratings.

Winter - Birds shifted from the west side of Lower Cook Inlet to the

ice~free southeast side in winter. This was true even in relatively

mild winters during the study. There were three times the number of

birds on the east side as the west. Kachemak Bay (both inner and outer)
contained the most birds, and sea ducks predominated. Potential impacts

on birds from oil and gas development would be greatest in this area. Spilled
0il would contaminate several vulnerable species and their food sources.
However, predominant northeast winds in winter may push spilled oil into
Shelikof Strait and away from Kachemak Bay.

South~Alaska Peninsula

Fall - On the southern portion of South-Alaska Peninsula in fall, large
numbers of pgeese used susceptible lagoon habitats. Low densities of
other species were found.

Winter - In winter, alcids and sea ducks, the two most vulnerable species
groups, were the most abundant birds. A few thousand kittiwakes were in
the vicinity of colony sites. Mostly exposed (and, therefore, less
susceptible to o0il spills) habitats were surveyed. The status of bird
populations on protected nearshore waters was not determined.



North~Alaska Peninsula

Spring — Estuaries on North-Alaska Peninsula in spring were used by

large numbers of geese, gulls and sea ducks. Nelson and Izembek Lagoons
supported the most birds. Populations of diving and dabbling ducks and
shorebirds were densest in Kvichak Bay where these birds used mudflats

of bays and rivers. Any spilled oil entering the estuaries would remain in
place a long time, and therefore, 01l would impact birds in all seasons

for several years. Habitats most used by birds have the highest susceptibility
rating to potential impact from oil spills.

Summer -~ Only offshore waters on the southern end of the Peninsula were
surveyed in summer. Densities of 400 to over 1000 shearwaters/km? were
recorded. Their habits make them relatively vulnerable to oil spilled
offshore in summer.

Fall - Bird densities recorded on North-Alaska Peninsula estuaries in

fall were the highest observed in all surveys. Geese (mostly Brant,

Emperor and Canada) comprised over half the total birds. Sea ducks were
second in abundance followed by shorebirds. Izembek Lagoon, Nelson

Lagoon, Port Moller and Cinder River contained the highest densities.

Birds either used habitats highly susceptible to 0il or they were vulnerable
due to their propensity for marine waters. Estuaries on North-Alaska
Peninsula should be given the greatest degree of protection from impacts

of 0il and gas development because of the great densities of birds found
there and the regional, national and international importance of thosc birds.

Winter - In winter, bird densities in this region dropped substantially.
Nevertheless, sea ducks were common in protected waters, and gulls fed
and roosted on exposed sand beaches. Impacts would be less in winter,
but spilled 0il would likely remain to affect spring and fall migrating
bird populations.

North-Bristol Bay

spring ~ Spring bird densities in North-Bristol Bay were the lowest of
the four regions surveyed in spring. A wide variety of bird groups was
found in low to moderate densities., This region, particularly Kvichak
Bay, was a part of the migration corridor for shorebirds. Scaup and
Black Scoters used inshore waters extensively. Flounder Flats supported
high scaup densities on two successive spring surveys. Geese were most
abundant in Nanvak Bay, and gull and alcid populations were greatest
near Capes Peirce and Newenham colonies. No lease areas are currently
being considered near this region and, therefore, the potential for
impact is less. Spilled oil from other areas that reached North-Bristol
Bay would have changed its consistency and would not likely affect birds
greatly.

Aleutian Shelf

Winter ~ The Aleutian Shelf region was surveyed in winter, and high
densities were recorded despite poor survey conditions. Sea ducks were
the most abundant group and were found in all sections in almost equal
densities. They were found in exposed habitats more than protected.



Emperor Geese and Rock Sandpipers wintered in all sections. Highest
densities for six species groups were found on Samalga Island at the
western edge of the survey region. A catastrophic oil spill would do
the most damage to wintering birds of the region. Most of the Aleutian

Shelf habitats are low on the o0il spill susceptibility index of Haves et al

(1977).



Il. INTRODUCTION

Alaska's 54,700 km of coastline provides a wide variety of habitats for
breeding, migrating and wintering birds. Coastal cliffs, talus slopes,
coastal meadows, barrier islands and other physiographic features provide
ample nesting habitat. Migrating birds use coastal terrain for migration
corridors and frequently stage on such habitats as river deltas and
floodplains, lagoons, embayments and intertidal mudflats. The numerous
ice-free bays and fjords in the Gulf of Alaska provide wintering habitat
for many species of birds. This great habitat diversity supports an
equally diverse avifauna. About 134 species of birds common in southcentral
Alaska occur on coastal marine environments during at least part of

their life cycle.

Because this nearshore and littoral region is so crucial to Alaska's
marine birds, it was essential to assess the magnitude of bird use of

this area with respect to which geographic areas received most use, and
in which habitats within a geographic region bird use was occurring by
season. In the past, most bird survey work along the coast had been for
waterfowl and in most cases data were not quantitative. Areas of heavy
bird use near population centers were obviously documented, but many
uninhabited areas had not been looked at, particularly on a seasonal
basis. Other surveys only looked at offshore bird use. King and McKnight
(1969) specifically tried to determine bird use of nearshore waters by
flying a sawtooth pattern out to 19 km in Bristol Bay, but little
information was gathered on bird use of littoral and supratidal habitats.
This study was designed to quantify bird use along the coast, in nearshore
waters, and in supratidal regions.

Objectives of the project and regions studied since the inception of the
study have been:

FY 1976~-Gulf of Alaska, Bristol Bay; FY 1977-Bristol Bay, Aleutian
Shelf.

1. To summarize and evaluate existing literature and unpublished data
on the distribution, abundance, behavior and food dependencies of

birds associated with littoral and estuarine habitats.

2. To delineate the storm~tide line and characterize vegetative types
(bird habitats) seaward of the storm—-tide line.

3. To determine seasonal density and distribution, critical habitats,
migratory routes and breeding locales for principal bird species in
littoral and estuarine habitats.

FY 1978~Lower Cook Inlet

Winter, Kamishak/Outer Kachemak Bays

1. To determine the winter distribution and abundance of marine birds
in relation to ice conditions and other environmental parameters.

2. To attempt to determine the cause of various winter bird distribution
patterns.
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Spring-Kamishak Bay

1. To determine distribution and abundance of waterfowl and shorebirds
specles.

2. To determine critical habitats for these species groups.

3. To determine periods of peak usage and duration of usage in apring

for these species groups.

4, To determine, if possible, food organisms used by these species
groups during migration staging.

Summer-Kamishak Bay

1. To determine species composition and abundance of marine birds on
colonies.
2. To determine as many aspects as possible of the breeding biology of

marine birds on the colonies.

3. To determine, whenever possible, the fcod habits of nesting marine
birds and their young.

4. To determine changes in abundance of breeding populations of marine
birds on colonies visited in 1976.

5. To make other incidental observations of habitat use, forage areas,
migration areas and abundance cof non-cclonial marine birds.

0il and gas development and its various related activities have heen
recognized as posing the greatest potential threat to marine birds in
Alaska. Catastrophic spills could impact large numbers of sea duacks and
other seabirds utilizing nearshore areas for foraging. If oil contaminates
estuaries or onto mudflats, thousands of waterfowl and shorebirds could

be affected. Chronic pollution, although less obvious, may be as devastact:
to birds as a catastrophic spill. Food crganisms will likely be destroved
by small chronic spills, and this, in turn, will have deleterious effercts
on birds if it continues for long periods of time.

This study helped provide baseline information on seasonal abundance of
birds and identify which habitats various species of birds selected
during different seasons. Those habitats found most important to birds
can, hopefully, be protected in the event of a spill or avoided by
onshore development and vessel traffic.

IIT. CURRENT STATE OF KNOWLEDGE

Most of the information on bird use of coastal habitats in southcentral
Alaska has been summarized in previous annual reports of this research
unit (Arneson 1976, 1977 and 1978). 1In general, few bird surveys wevc
conducted which included all species using subtidal, littoral and
supratidal habitats. Most surveys had been for popular game ducks and
geese, and often these surveys were only gqualitative in nature. Othev

¥



bird research has been on specific sites covering limited geographic
area and dealt with one or few species. Also, little work has been done
on a seasonal basis; in particular, winter months have been neglected.

For the Northeast Gulf of Alaska lease area, including Prince William
Sound, the best bird information is found in Isleib and Kessel (1973).
Their species accounts of each bird included use by season, relative
magnitude of this use and habitats used. They emphasized the importance
of the Copper River Delta and Orca Inlet where densities of 250,000
shorebirds per square mile were recorded and where as many as 200 million
birds staged during spring migration.

Until Outer Continental Shelf Environmental Assessment Program (OCSEAP)
bird research began, little was reported about coastal use by birds of
the Kodiak Archipelago except in winter. The U.S. Fish and Wildlife
Service conducted winter boat surveys in 1973 and 1975 and the Alaska
Department of Fish and Game has conducted aerial counts of waterfowl.

In 1977 an aerial survey by the U.S. Fish and Wildlife Service duplicated
their earlier boat surveys in coverage; however differences in species
composition were evident between boat and aircraft surveys (Trapp 1977).
The aerial survey recorded more dabbling and diving ducks, Harlequin
Ducks, scoters and gulls while boat surveys, which did not get into
shallow or estuarine waters, reported more eiders, 0Oldsquaws and alcids.
Densities recorded for the 1973 and 1975 boat surveys were 129 and 147
birds/kmz, respectively, while the 1977 aerial survey had 101 birds/kmz.
No intensive coastal surveys have been made in other seasons of the year
along most of the Kodiak Archipelago.

Prior to 1976, little coastal bird work had been done in the Lower Cook
Inlet lease area except for cursory surveys of the Kachemak Bay region.

A study was conducted in 1976 by the Marine and Coastal Habitat Management
Section, Alaska Department of Fish and Game (ADFG) in cooperation with
this research unit to assess seasonal distribution and abundance of

marine birds. Data from that study were summarized in Erikson (1977)

and the habitat preference and density information will be presented in
this report.

No specific surveys have been conducted along the south side of the
Alaska Peninsula for bird habitat preference, and little work has been
done on digtribution and abundance by season. Effort has been directed
at documenting seabird colony locations in summer. Although incidental
information has been gathered on general distribution and abundance of
other marine birds besides seabirds in summer, few data have been
gathered in other seasons. Waterfowl surveys were conducted in winter
1979 and fall 1972 in many of the bays on the south side of the Alaska
Peninsula but no records were kept of other bird species.

More surveys have been conducted, for the north side of the Alaska
Peninsula so there is more knowledge of bird distribution and abundance.
Surveys by ADF&G in the late 1960's and early 1970's documented use of
the estuaries by waterfowl. Other investigators have reported use of
nearshore and pelagic waters by marine birds (King and McKnight 1969,
Bartonek and Gibson 1972). Little habitat is available for nesting
seabirds but extensive estuarine saltmarshes and mudflats provide ideal
staging habitat for waterfowl and shorebirds.



Habitat on the north side of Bristol Bay is more diversified and chus
supports breeding seabirds as well as staging waterfowl and shorebirds.
The ice pack during severe winters precludes much bird use of thig srea
in winter. Again, waterfowl surveys in the e=arly 1970's provided most
of the knowledge of birds using coastal areas, although many celeonies
had been documented and pelagic surveys conducted.

Bird use of the final region under consideration, the Aleutian Shelf
lease area, has received little quantitative assessment. Murie {1959)
summarized most qualitative data for parts of the region and colenies
have been documented for some of the islands (Sowls et al. 1978).
Otherwise, very little is known of seasonal bird use of coastal arsas
within this region.

IV. STUDY AREA

Coastal bird surveys under this research unit were conducted in the Gulf
of Alaska and Bristol Bay from Cape Fairweather to Cape Newenham (Fig. 1).
The study area was further subdivided into saven survey regions:
1-Northeast Gulf of Alaska, 2-Kodiak Archipelago, 3-Lower Cook Inlet,
4-South-Alaska Peninsula, 5-North-Alaska Peninsula, 6-North-Bristol Bay
and 7-Aleutian Shelf.

Northeast Gulf of Alaska - This region is bounded on the south bv Cape
Fairweather and on the north by Cordova (Fig. 2). Much of the area
consists of exposed sand or gravel beaches which are the result of
downdrift from glacial outwash streams. The coastline is broken by two
major glacial fjords, Icy Bay and Yakutat Bay, and by two large river
deltas, the Copper and Bering Rivers. Extensive mudflats are found at
the mouths of both rivers and also in adjoining Orca Inlet. Frequent
seismic activity often changes these habitats quite drastically. An
earthquake in 1899 uplifted the head of Yakutat Bay over 14 meters
(Ruby 1977). The Good Friday Earthquake of 1964 uplifted the Copper
River Delta and surrounding areas nearly 2 meters, causing brackish
areas to become freshwater.

Storms, which are frequent and severe in fall and winter, also alter the
geomorphology through erosion and deposition.

Kodiak Archipelago -~ Two major islands, Kodiak and Afognak, and several
minor islands make up this mountainous archipelago (Fig. 3). The major
islands are nearly bisected by long, narrow fjords and bays. Afognak
Island and the extreme northeastern part of Kodiak Island are heavily
forested with Sitka spruce (Picea sitchensis). The remainder of Kodiak
is largely alpine tundra, and dense alder (Alnus crispa) thickets with
cottonwood (Populus balsamifera) groves at heads of bays. Beach rye
(Eilymis sp.,) and sedge/grass areas are found in small lagoons and on
sandspits, but these habitats are not abundant on Kodiak. Nearly 60
percent of the archipelago has a rocky substrate--exposed or shelteved
rocky headlands or eroding wave-cut platforms (Hayes and Ruby 1979;.
Gravel and mixed sand/gravel are thz next most abundant substrates,
Sand beaches are scarce and are generally found only on the scuth cnd of
the island.
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Maritime climates prevail on the Kodiak Archipelago. Warm ocean currents
moderate winter conditions and, therefore, bays and fjords freeze over
only during the most severe cold spells. Winds zre strongest from
westerly directions in winter and from the east during summer storms
(Haves and Ruby 1979).

Lower Cook Inlet -~ For this study, Lower Cook Inlet was definea ss those
portions of the inlet below the Forelands, as far as Cape Douglas on the
western side and to Gore Point on the southeast (Fig. 4). It included
all of Kachemak Bay exclusive of the Barren Islands. Lower Cook Inlet
is physically more diverse than other regicns studied. The southeast
portion is predominantly sheltered rocky basys and fjords. With its
maritime climate, these waters are generally ice-free in winter and
provide winter habitat for several marine bird species. From Homer to
Kenai, the shoreline is mostly sand beaches with a bluff at the high
tide line. Waters are increasingly turbid to the north and in winter
ice floes from Upper Cook Inlet are frequently found as far south as
Ninilchik. Two large river deltas, Kenal and Kasilof, comprise the most
productive bird habitat in this portion of coastline. In contrast to
the straight, sandy northeast side, the west side of Lower Cock Inlet is
broken up by several bays which are relatively shallow and have extensive
intertidal mudflats on their periphery. Winter weather in this area is
more severe than on the east side, and bays are frequently ice-~choked.

Because of the Aleutian Range on the west and Kenai Mountains on the
east, winds are generally funneled up and down the inlet, predominantly
southwest in spring and summer, and northeast in fall and winter (Hayes
et al. 1977). Bays on the west side frequently have localized, strong
westerly winds in summer as air masses from Bristol Bay move through
mountain passes.

South-Alaska Peninsula - This area (Fig. 5), like Kodiak and southeast

Lower Cook Inlet, has numerous rocky bays and fjords with few large

lagoons and proportionately fewer sandy beaches. Maritime westher keeps

the area relatively ice-free in winter, but strong winds, heavy precivitation,
and fog make 1t inhospitable for much of the year. Few perianent setrtlements
have been established along the entire coastline. These couditions make

it difficult to obtain bird information on a seasonal basis, yver conditions
are not too severe to preclude substantial bird usage.

North-Alaska Peninsula - The north side of the Alaska Peninsuia (Fig. 3)
differs considerably from the south side. Most exposed portions are
leng sand or sand/gravel beaches with low beach ridges or high bluffs at
the high tide line. No trees occur along the coast and the vegetation
is largely that of arctic tundra and scrub thickets., Several large
lagoons and embayments partitioning the coastline provide a wide variety
of important bird habitats. At the mouths of these estuaries there are
barrier islands and/or spits, and around their perimeters theve are
mudflats, sedge marshes and river flcodplains. Rocky habitats are
present only in Port Mcller, at the southern portion of the Peninsula
and on Unimak Isjiand. Unimak is included in this regien kecause of its
similarities and proximity to the Alaska Peninsula.
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During severe winters all estuarles are ice-filled and pack ice covers
Bristol Bay to the southern portion of this region. Low pressure
systems frequently move up the coast bringing strong southeasterly winds
and heavy precipitation.

North-Bristol Bay - This region includes a variety of habitats between
the Kvichak River and Cape Newenham (Fig. 6). The eastern portion
largely consists of extensive sand beaches with several large river
deltas. Rocky cliffs are more common on the western portion with the
largest at Capes Peirce and Newenham. A few small lagoons and bays are
found in this section of coast, but only limited protected waters are
available to birds. Rock cliffs which are common on Hagemeister and the
Walrus Islands, provide abundant nesting habitat for seabirds.

Weather is similar to that on the Alaska Peninsula. Freguent storms
come into Bristol Bay bringing heavy precipitation and strong southeast
winds. The area is normally ice-covered in winter when pack ice moves
dewn from the north.

Aleutian Shelf - Only the portion of the Aleutian Islands from Unimak
Pass to Samalga Island was covered in this study (Fig. 7). Much of the
coastline in this area is rock, either cliffs or boulder beaches.
Gravel beaches are common at heads of the many bays, but sand beaches
are rare, Few lagoons or embayments are present, and those that exist
are quite small.

Storms are frequent in the Aleutians with high winds and heavy precipitation.
Fog often enshrouds the islands. Because of the maritime climate,

winter temperatures are moderate and there is little ice build-up in

bays.

Strong tidal currents pass between islands and likely cause upwelling of
food organisms for birds.

v. METHODS
Aerial Surveys

Several aerial bird survey techniques were used in the course of rthis
project, depending upon the region surveyed and circumstances. Twin-
engine amphibious and single-engine, fixed-wing aircrafc and a helicopter
were utilized at different times. Airspeed varied from 95 to 225 km/hour
and survey altitude from 30 to 45 meters.

Along straight beaches with narrow supratidal zomes, the survey aircraft
flew 100-200 meters seaward of the waterlina. The most frequently used
technique involved observers on both sides of the aircratt. The shoreside
observer enumerated all birds visible to the high waterline while the
oceanside observer recorded all birds within 200 meters of the aircraft.
For analyses, it was assumed the shoreside observer was locking at a

mean width of 170 meters., Therefore, the total width of the "transect"
was 370 meters parallel to the coast. Concentrations of birds cutside
this zone were recorded, but were not included in analyses.
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In estuarine and coastal floodplain habitat, a total count of birds was
attempted; or in some cases, transects were flown. Techniques for
obtaining a total count entailed flying back and forth over the estuary
or supratidal zone at close enough intervals to get '"total" coverage.

While flying over open water between islands or while purposely flying
pelagic, nearshore transects, both observers attempted to record all
birds within 200 meters of the aircraft. Poor observation conditions or
faster flying aircraft necessitated reduction of this zone to 100
meters.,

For the winter survey of the Kodiak Archipelago, it was assumed that
frequent poor winter weather conditions would preclude the practical use
of the standard shoreline survey technique, Therefore, a stratified
random census technique was used. The region was separated into eight
basic habitat units, stations were numbered and the stations to be
surveyed were randomly selected using a table of random numbers. We
flew only preselected count units plus a few extra units suspected of
being important to birds.

Only one observer was present on certain surveys, particularly when
aircraft of opportunity were used (e.g. on marine mammal surveys). When
this occurred, a fixed-distance (100 or 200 meters) technique was used
when transects or offshore areas were flown. While flying along the
coast, the observer counted all birds within the zone from the aircraft
to the high tide line. For analysis, it was assumed that the width of
the zone in the latter case was 170 meters. In this way, all density
figures are based on area and not solely on distance.

Station Designation

The shoreline of each region was subdivided into ''stations'” or count

units to facilitate recording bird locations. A requirement of the
station designation scheme was that unit boundaries be easily identifiable
at low altitudes while counting birds. Therefore, recognizable geographic
features were used as starting and ending points and stations were of
variable size. In most instances they were between 2 and 16 kilometers

in length.

For analyses in this report, stations were combined into more meaningful
and manageable sections of coastline. An attempt was made to maintain
similar physiographic features within each section or at least to use
logical starting and ending points.

Parameters Recorded

All observations were recorded on cassette~type tape recorders. Information
recorded included the following: bird identification to lowest taxon
possible (order, family, genus, species), bird numbers and habitat type

in which the bird was found. Any other useful information including
activity, sex, color phase and counting method was recorded when obtainable.
Weather observations were recorded at the start of each flight and a

coded survey condition was noted as often as conditions changed. Time

was recorded at the start and end of each statiom.
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Survey Priorities

Priority of selection of regions for surveying was based largely upon
presumed importance of the area to bird populations, vulnerability of
the area to oil development and the proposed OCS planning schedule for
0il lease sale areas (the earliest lease sale areas were surveyed
first). The amount of existing knowledge about certain areas and the
extent of current research being conducted by other organizations or
individuals also influenced which areas most needed research emphasis.

Species Group Designations

Because of the large quantity of data generated by the surveys and

because of limited time and space for this report, certain abbreviations
in the analyses were necessary. First, birds were consolidated into 17
ecological groupings plus an eighteenth "catch-all" group. The groupings
were those Which are most frequently seen in coastal enviromments. The
eighteenth group consists of birds that did not fit into the previous 17
groups (such as ptarmigan [Lagopus spp.] or Belted Kingfishers [Megaceryle
aleyon]) and unidentified birds. Few swans (Olor spp.) or jaegers
(Stercorarius spp.) were observed but their numbers were combined with
their nearest phylogenetic relatjves, geese and gulls, respectively. In
many cases, data on a species or species group basis were available but
could not be presented here. For this report, dabblers (or dabbling
ducks) included: Mallard (4dnas platyrhynchos), Gadwall (4. strepera),
Pintail (4. aeuta), Green-winged Teal (A. crecca), Northern Shoveler (4.
elypeata), European Wigeon (A. penelope) and American Wigeon (4. americana).
Divers (or diving ducks) included: Canvasback (dythya valisineria),
Redhead (4. americana), Ring-necked Duck (4. collaris), Greater Scaup

(A. marila), Lesser Scaup (4. affinis), Common Goldeneye (Bucephala
clangula). Barrow's Goldeneye (B. islandica) and Bufflehead (B. albeola).
Sea ducks included: O0ldsquaw (Clangula hyemalie), Harlequin Duck (Histrionicus
histrionicus), Steller's Eider (Polysticta stelleri), Common Eider
(Bomateria mollissima), King Eider (S. spectabilis), Spectacled Eider

(5. fischeri), White-winged Scoter (Melanitta deglandi), Surf Scoter (M.
perspietliata) and Black Scoter (M. nigra). Mergansers included:

Common Merganser (Mergus merganser) and Red-breasted Merganser (M.
gserrator) Raptors included hawks, eagles, falcons and owls.

Habitat Type Designation

The habitat preference analysis also required abbreviation. During
surveys, 473 different habitat combinations were recorded using the
scheme in Table 1. These were comsnlidated into 39 habitat types plus
four partially ijdentified tvpes (Table 2). TFour habitat types were
excluded because a total of less than 200 birds was seen on them. The
substrate for each habitat type was designated as often as possible to
be ahle to compare those habitats with the oil spill vulnerability index
of Hayes et al. (1977).
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