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ABSTRACT

There is concern about declines in sea duck
populations in western North America and Alaska.
We collected aerial survey data for molting sea ducks
and other waterfow! in central Alaskan Beaufort Sea
barrier island-lagoon systems collected during
July-August 2001. These data add to the 15 years of
long-term monitoring data collected on the same
survey transects over the 25-year period since 1977.
Qur study obhjectives were to determine current
distribution and abundance of molting sea ducks and
other waterfowl, and to compare current and
historical numbers and distributions of long-tailed
ducks {Clangula hyemalis) in the barrier island-
lagoon system between Spy Island and Brownlow
Point, Alaska. Three low-level aerial strip-transect
surveys were conducted between 23 July-11 August
2001, covering 1986 linear km and 790 km®. Long-
tailed ducks comprised 78% of the avian fauna in
July-August 2001. This is slightly lower than results
since 1977 (80-98%) across this same survey area.
Eiders, primarily common eiders (Somateria
mollissima v-nigrum), were more abundant in the
eastern lagoon system (west of the Arctic National
wildlife Refuge; mean density + standard error; 5.0 +
2.13 eiders/km?); while scoters, primarily surf scoters
(Melanitta perspicillata), were more abundant in the
western lagoon system (west of Prudhoe Bay; 1.8 &
0.43 scoters’km?). Geese and swans were most

abundant along the mainland shoreline in the western
lagoon (6.0 + 2.04 geese/km?) and on tundra transects
south of the eastern lagoon (4.1 + 2.28 geese/km?).
Gulls, primarily glaucous gulls (Larus hyperboreus),
were more abundant in the western lagoon system
(1.5 = 0.78 gulls’km®), compared to the eastern
lagoon system (0.8 *+ 0.61 gulls/km?), During
July-August 2001, density of long-tailed ducks was
highest in the eastern lagoon system (18.5 + 15.26
ducks/km?), followed by Stefansson Sound (9.5 +
6.93 ducks/km?), the western lagoon system (8.1 +
7.75 ducks/km?), and tundra (0.1 % 0.10 ducks/km?).
Throughout the survey area the total number of long~
tailed ducks increased from 23 July (n = 8973) to
8 August (n = 14,736) and then decreased on
11 August 2001 (n = 3169). Mean density of long-
tailed ducks within the entire survey area (combined
western and eastern lagoons) during July and August
declined from 1978-2001 (P = 0.618). Mean areal
density declined for 9 of 16 western lagoon transects,
1 offshore, 4 barrier island, 2 lagoon, and 2 mainland,
through the 3 summary time periods (1978-1984,
1989-1991, 1998-2001) between 1978 and 2001. In
the eastern lagoon, mean long-tailed duck density
decreased on 3 barrier island transects and 1 lagoon
transect from 1989-1991 to 1998-2000, while density
on 2 mainland shoreline transects increased.

Key Words: central Alaska Beaufort Sea, Clangula hyemalis, eider, glaucous gull, Larus hyperboreus, long-
tailed duck, marine waterbirds, Melanitia, scoter, Somateria
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Aerial Surveys of Molting Long-tailed Ducks and Other Waterfowl in the
Barrier Island-Lagoon Systems Between Spy Island
and Brownlow Point, Alaska, 2001

INTRODUCTION

Tens of thousands of molting/flightless waterfowl
aggregate along the mainland and barrier island
coastlines in the central Beaufort Sea, Alaska
(Figures 1 and 2). Based on several decades of study,
we know that these aggregations of moiting/flightiess
waterfowl], primarily sea ducks and geese, are highly
susceptible to disturbance, and to oil or fuel spills
(Johnson and Richardson 1981; Johnson 1985, 1990;
Johnson and Gazey 1992). Recently, concern has
been expressed over the apparent decline in 10 of the
15 species of North American sea ducks (Elliot 1997,
USFWS 1999). These include species that occur
within the Spy Island to Brownlow Point barrier
island-lagoon systems (Figures 1 and 2): long-tailed
duck (Clangula hyemalis), common eider (Somateria
mollissima  v-nigrum), king eider (Somateria
spectabilis), black scoter (Melanitta nigra
americana), surf scoter (Melanitta perspicillata), and
white-winged scoter (Melanitta fusca degland)).

Long-tailed ducks (formerly called oldsquaw
ducks) are the predominant species in central Alaskan
Beaufort Sea lagoon systems, and therefore they were
the focus for the development of z monitoring
program that was designed to evaluate changes in
abundance and distribution of marine waterfow! in
relation to industrial development (Figure 1, Johnson
and Gazey 1992). Currently, there is concern over
reported declines in long-tailed duck populations in
western North America, Alaska, and northwestern
Canada (Hodges et al. 1996, Conant et al. 1997,
Dickson and Gilchrist 2002, Mallek et al. 2002).
Trend data for the long-tailed duck population
nesting on the Arctic Coastat Plain, however, are
conflicting, Larned et al. (1999:15) reported a
slightly increasing trend in long-tailed ducks on the
Arctic Coastal Plain of Alaska from 1992-1999,
Other authors have reported stable long-tailed duck
populations during the same period {(Conant et al.
1997, Elliot 1997, Larned and Balogh 1997, USFWS
1999), whereas Maliek and King (2000) and Mallek
et al. (2002) reported recent declines in the
population.

In 1998-2001, BP Exploration {Alaska) Inc.
(BPXA) and the Point Thomson Unit Owners
(PTUQ) funded LGL Alaska Research Associates,
Inc. (LGL) to collect molting waterfowl distribution
and abundance data (Noel et al, 1999, 2000, 2001)
using methods developed and tested for this

monitoring protocol (Johnson and Gazey 1992).
BPXA and the PTUC have continued to fund LGL to
monitor moiting long-tailed ducks and other
waterfowl using the Johnson and Gazey (1992)
protocol to document activities that could disturb
melting waterfowl and provide current distribution
and abundance information for use in envirenmental
assessments and environmental impact statements.

Business Rationale

Nesting populations of long-tailed ducks may be
declining across the Arctic Coastal Plain of Alaska
(Mallek et al. 2002), and in northwestern Canada
(Dickson and Gilchrist 2002). This species is the
most abundant molting waterfow! within the barrier
istand lagoons adjacent to oilfields in the Prudhoe
Bay region and in areas of proposed coastal
developments at Point Thomson. Waterfowl such as
long-tailed ducks are susceptible to disturbance and
petroleum spills during the molt when they are
flightless. Development of new near shore
(Northstar) and coastal oilfields (Badami and Point
Thomson} increases the potential for disturbance
from resource exploration and development activities
and disturbance associated with wildlife research
activities (Johnson et al. in prep.). Documenting and
understanding how these activities affect distribution
and abundance of long-tailed ducks is important for
developing meaningful environmental assessments
and impact staternents.

Study Objectives

This report presents the results of molting long-
tailed duck and other waterfowl monitoring surveys
during July and August 2001 between Spy Island and
Brownlow Point, Alaska. Aerial survey data for
molting long-tailed ducks and other waterfow! in
central Alaskan Beaufort Sea barrier island-lagoon
systems collected during July-August 2001 add to the
15 years of long-term monitoring data collected over
the 25-year period since 1977,

Objectives for the 2001 study were:

1. Document the distribution and abundance of
molting long-tailed ducks and other waterfowl
in the barrier island-lagoon systems between
Spy Island and Brownlow Point, and on large
lakes along an inland transect between
Brownlow Point and the Shaviovik River,
Alaska.



2. Compare cwrent and historical numbers and
distributions of long-tailed ducks in the barrier
island-lagoon systems between Spy Island and
Brownlow Point, Alaska.

. Document the level of human activity during
surveys in the barrier island-lagoon systems
between Spy Island and Brownlow Point,
Alaska.

[¥3]

METHODS

Survey methods and conditions adopted in this
study were based on analyses that identified variables
that influenced the numbers of long-tailed ducks
recorded during low-level aerial surveys {Johnson
1990, Johnson and Gazey 1992). Three of five
scheduled low-level aerial (fixed-wing aircraft)
surveys were flown during the period 23 July —
11 August 2001 in the barrier island-lagoon systems
from Spy Istand in the west to Brownlow Point in the
east (Figure 1, Table 1), Brownlow Point lies on the
mainland just east of Flaxman Island (Figure 1).
Sampling was balanced by surveying both the
western and eastern lagoons on the same day. Four
contiguous transects were surveyed within 4 habitat
strata (offshore, barrier island, lagoon, mainiand
shoreline) in both the western and eastern lagoons
(Figure 1). All habitats within a lagoon system were
surveyed before continuing to the next lagoon system
to reduce the time between sampling these transects,
thereby minimizing the possibility of birds moving
between transects. In addition teo tramsects
established by the monitoring protocol in the western
and eastern lagoons (Johnson and Gazey 1992),
barrier island and mainland shoreline habitats across
Stefansson Sound, and large lakes on the tundra
between the Staines River and the Shaviovik River
were also surveyed (Figure 1).

The survey crew consisted of a pilot and two
observers in a float equipped Cessna 206 fixed-wing
aircraft (Figure 3); one observer sat in the right front
seat and the other sat in the left rear seat. Survey
altitude was approximately 45 m above ground level
and ground speed approximately 180 km/h. Transect
width was 400 m total: 200 m on each side of the
aircraft. On-transect sightings were within 200 m
from the aircraft, and off-transect sightings were
more than 200 m from the aircraft. Observers were
trained to estimate large numbers of birds in dense
concentrations using the simulation program
Counting Wwildlife® v, 2.0 (1986, Wildlife Counts,
Juneau, AK) and using poppy seed scatter trials
(Johnson 1990, Johnson and Gazey 1992).

The survey period was focused on the peak of the
male long-tailed duck flightless period from 15 July
to 21 August, based on progression of the wing molt
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(Johnson and Richardson 1981, Johnson and Gazey
1992). Six to 8 replicate surveys at even intervals
during this period were recommended (Johnson and
Gazey 1992). Surveys were scheduled as late in the
day as practical; as late as 1700 h Alaska Daylight
Savings Time, because long-tailed ducks have been
found to concentrate along the barrier islands in the
late afternoon (Johnson and Richardson 1981;
Johnson 1982, 1985). Surveys on days with high
winds (>37 km/h, 20 kts) were delayed until winds,
wave height, and chop diminished, thereby
improving sightability of birds on the water (Johnson
1990, Johnson and Gazey 1992). Marginal survey
conditions were when winds approached 37 km/h.

Tape recorders were used to record information
about observed birds, mammals, habitats, and
environmental conditions. Continuous audio-tape
recordings were made which included information on
transects, sightings, and 30-s intervals (time period)
marked by an audio-intervalometer (timer).
Variables recorded include: Tranmsecs - start time (h-
min-s), general location, transect number,
temperature, wind speed, wind direction, Beaufort
Sea state, wave height, cloud cover, habitat type, stop
time; Sighting - species, number, behavior, habitat
type, human activity, on- or off-transect; Time period
—time at “beep” sound, ice cover, wave height, glare
on the water surface, wind speed, wind direction, any
changes in any particular variable, A notebook
computer equipped with a Global Positioning System
{GPS) receiver coupled with mapping software was
used to record the flight line on a map of the area at
1-s intervals during surveys. Observers synchronized
their watches with the GPS satellite time, and these
times (recorded for transects and time periods) were
used to geo-reference the survey data.

Survey Conditions

General weather conditions in the study area were
recorded during each survey and as broadcast by
radio operators at the Deadhorse airport or at the
Badami weather office, Wind speed and direction
were assessed by a combination of water surface
conditions and pilot observations. Temperatures
were either recorded at altitude from the aircraft or
from Deadhorse or Badami air-radio broadcast,
Wind speed and direction greatly influence
sightability and behavior of molting waterfowl
{Johnson and Richardson 1981, Johnson 1990,
Johnson and Gazey 1992). We attempted to limit
survey days to those with winds <37 km/h (Table 1).
Weather data recorded over this survey period by the
National Oceanic and Atmospheric Administration
(NOAA) station at West Dock is presented in
Appendix A. :



Data Summary and Analysis

Our unit of replication for summaries and analyses
is the survey. For visual comparisons among regions,
transects within regions were summed for each
survey and mean values for the 3 replicate surveys
during 2001 were computed with standard errors and
standard deviations. To compare changes in the

_molting long-tailed duck population over time, we

summed the number of long tailed ducks for transects
in both the western and eastern lagoons for each
survey and computed the mean values based on
survey replicates for each year. We then completed
simple linear regression to evaluate data for any trend
over time (Zar 1974). To compare changes in long-
tailed duck density over time for individual transects,
we computed the mean and standard errors for fong-
tailed duck density during 3 time periods 1978-1984
{(n = 6 to 15 surveys), 1989-1991 (n = 11 to 20
surveys), and 1998-2001 (n = 9 to 12 surveys) for
transects in the western and eastern lagoons.

Habitat and behavior summaries were based on the
number of sightings of each species. Sightings are
based on flocks rather than individuals. Individuals
within a flock behave similarly and respond to others
within the flock, and therefore are not independent.
Flocks consisting of 1 or many individuals were
considered independent from one another.

RESULTS

Total survey effort was 1986 linear km (790.4
km?, Table2). Results are presented below as a
general overview, followed by sections for taxonomic
groupings. We rely on graphs, maps, and tables to
illustrate relative abundances, distributions, and
habitat associations.  Graphics and tables are
presented in the order cited, following the body of the
report, Areal density maps for taxonomic groups are
presented as the number of individuals per km? for
on-transect data, plotted at the mid-point of each 30-s
time period, for each transect. Data for all 3 surveys
are presented on a series of 3 maps covering the
survey area. Maps for each survey date in 2001 for
long-tailed ducks are presented in Appendix B. Maps
for other selected species are presented in
Appendix C.

Overview

Long-tailed ducks dominated the avian fauna in
2001, both in terms of numbers of individuals and
numbers of sightings (Table 3), which is consistent
with results since 1977 (Figure 4, Table B1, Johnson
and Gazey 1992). Long-tailed ducks dominated in
the western lagoon, Stefansson Sound, and the
eastern lagoon during 2001, ranging from 75-81% of
the total number of individuals recorded (Figure 1,
Tables 4-6).
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Relative abundance among other avian groups
differed among the 4 survey regions (western lagoon,
Stefansson Sound, eastern lagoon, and tundra, Figure
1). Loons dominated in terms of number of
sightings, while geese and swans dominated the
number of individuals on tundra transects (Table 7).
Relative abundance of gulls was highest in the
western lagoon, but was highly variable (Figure 5).
Eiders were more abundant in the eastern lagoon;
while scoters were more abundant in the western
lagoon (Figure 5). Geese and swans were most
abundant in the western lagoon and tundra (Figure 5).

Long-tailed Duck

2001 Distribution and Aburnidance

-Mean areal Iong-tailed duck density was highest in
the eastern lagoon (18.5 + 1526 ducks/km?),
followed by Stefansson Sound (9.5 + 6.93
ducks’km®), the western lagoon (8.1 % 7.75
ducks/km®), and tundra (0.1 + 0.10 ducks/km?) for
surveys in July and August 2001; although variability
(ducks/km® + standard error) was high (Figure 6).
Throughout the survey area the total number of long-
tailed ducks increased from 23 July-8 August (8973,
27.5 + 3.02 individuals/flock to 14,736, 38.7 + 3.56
individuals/flock) and ~  decreased between
8 August-11 August 2001 (14,736, 387 * 3.56
individuals/flock to 3,169, 212 %+ 341
individuals/flock, Figure 7). In the western lagoon,
long-tailed ducks were concentrated along the barrier
islands and in the lagoon, with few long-tailed ducks
along the mainland shoreline (Figure 8, Table 8).

Current and Historical Distribution and
Abundance

The relatively low use of the mainland shoreline in
the western lagoon in 2001 (Figure 8) is consistent
with the distribution of long-tailed ducks observed in
2000 (Figure 9) and 1999 (Figure 10). In the eastern
lagoon, long-tailed ducks were concentrated near
Pole Island (Transect #133), Tigvariak Island
(Transect #193), and along the mainland shoreline
(Transect #190, Figure 11, Table9). Long-tailed
duck use of the mainland shoreline in the eastern
lagoon in 2001 is consistent with distributions
observed in 2000, 1999 and 1998 (Figures 12, 13,
and 14}). In Stefansson Sound, long-tailed ducks
were concentrated in the lee of Cross Island and the
McClure Islands in 2001 (Figure 15), similar to
distributions in 2000 (Figure 16) and 1999
(Figure 17, Table 10). Distribution maps for each
region by survey, showing long-tailed duck density
by 30-s period and vessel traffic, are presented in
Appendix B.



Long-tailed duck was the dominant species in the
barrier island-lagoon systems between Spy Island and
Brownlow Point during 2001 (Table 3}, consistent
with survey data since 1977 (Figure 4, Table B1).
Mean areal density of long-tailed ducks within this
survey area during July and August appears to have
declined from 1978-2001, although time appears to
explain only 38% of the variation in long-tailed duck
density (Figure 18). This summary does not correct
for factors which influence mean density such as the
total number of km® surveyed, regions covered, or
variability in survey conditions (Johnson and Gazey
1992, Johnson et al. in prep.).

The molting long-tailed duck population in
Beaufort Sea jagoons from 15 July to 21 August is
primarily composed of flightless males, as
determined by wing measurements (Johnson and
Richardson 1981, Johnson 1985). Mean long-tailed
duck density among some transects in the western
lagoon during this melt period shows a general
decline from 1978-1984 to 1998-2001 (Figure 19).
This trend is most pronounced for the barrier island
transects at the western end of Simpson Lagoon
{Figure 19). Mean areal density declined for 9 of 12
western lagoon transects (1 offshore, 4 barrier island,
2 lagoon, and 2 mainland) through the 3 summary
time periods between 1978 and 2001 (Figure 19). In
the eastern lagoon, mean long-tailed duck density
decreased on 3 of 4 barrier island transects and 1 of 4
lagoon transects from 1989-1991 to 1998-2001, while
mean long-tailed duck density on 2 of 4 mainland

“shoreline transects increased (Figure 20).

Loons

Although there was variability between individual
surveys, loons were most abundant on tundra
transects, followed by the western lagoon, Stefansson
Sound, and eastern lagoon (Figure 5). The number of
loons per survey by region ranged from >180 on
8 August (western lagoon) to <I on 23 July {tundra)
and 11 August (Stefansson Sound, Figure 21). Areal
loon density was highest in the western lagoon on 8
August and was lowest in Stefansson Sound on 11
August (Figure 22). Pacific loons (Gavia pacifica)
and red-throated loons (Gavia stellata) were the most
common loon species, with the total density of
Pacific loons more than twice that of red-throated
loons in the survey area {Table 11). Loons were
scattered throughout the survey area in low numbers
(Figures 23-25). Pacific loons were the most widely
distributed across habitat types with a higher
proportion of sightings in lagoon, mainland shoreline,
and barrier island shoreline habitats (Table 12). Red-
throated loons occurred in the same habitats as
Pacific loons, except the red-throated loons were not
recorded in the tundra habitats surveyed (Table 12).
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Yellow-billed loons (Gavia adamsii) were the least
common loon species, and occurred primarily along
mainland shorelines and in lagoons (Table 12).

Seabirds

Gulls, primarily glancous gulls (Larus
hyperboreus), were the most common seabird within
the survey area (Figure 26, Table 3-7).

Gulls

Gull abundance (both total numbers and density)
decreased in the western and eastern lagoons from
23 July-8 August (Figures 26 and 27). The mean
density of gulls in the western lagoon was nearly
twice that of gulls in the eastern lagoon (Figure 5).
Most glaucous gull sightings were along the barrier
islands (55%), followed by the mainland shoreline
(33%, Table 13). The greatest concentrations of gulls
in the western lagoon occurred near Stump Island and
Bertoncini Island (Figure 28). In the Stefansson
Sound region, gulls were scattered throughout the
barrier islands (Figure 29). In the eastern lagoon,
gulls were concentrated on the shoreline of
Mikkelson Bay (Figure 30). Three flocks with 49
Sabine’s gulls (Yema sabini) were also recorded,
with the largest flock (84% of individuals) offshore
in the western lagoon.

Arctic Terns

Arctic tems (Sterna paradisaea) were not
abundant in the survey area, but occurred most
frequently in the Stefansson Sound and eastern
lagoon (Figures 5 and 26, Tables 3-7). Arctic tern
density was highest on 11 August in the Stefansson
Sound region (Figure 31). Most sightings were
adjacent to the barrier islands (Figures 32-34,
Table 13).

Miscellaneous Seabirds

Two Pomarine Jaegers (Stercoratius pomarinus)
were sighted on 8 August near the Shaviovik River
(Figures C10 and C11). A common murre (Uria
aalge) and a black guillemot (Cepphus grylle) were
sighted on 11 August in the eastern lagoon and
Stefansson Sound regions respectively (Figure C12,
Tables 3-7).

Ducks

Eiders

Eiders were most abundant in the eastern iagoon
and Stefansson Sound with highest numbers on 23
July in both areas (Figures 5, 35, and 36). Eider
densities were higher in the eastern lagoon and
Stefansson Sound than in the western lagoon or
tundra regions (Figure 53). Density was highest in the
eastern lagoon on 23 July and was lowest in the
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tundra region on 11 August (Figure 36). Common
eiders were the most abundant species in this group,
comprising over 99% of eiders that were classified to
species (Table 3). In the western lagoon, most eiders
were scattered in small numbers along the barrier
islands and in the lagoon with a few large groups
offshore from Pingek and Bodfish islands and along
the mainland on either side of Milne Point
(Figure 37). In Stefansson Sound, eiders occurred
south of Reindeer, Cross, Narwhal, and Jeanette
islands (Figure 38). In the eastern lagoon large
flocks of eiders occurred along the barrier isiands and
in the lagoons between the Stockton Islands and the
Maguire Islands (Figure 39). Over half of common
eider sightings (57%) were associated with the barrier
islands (Table 14).

Scoters

Scoters, primarily surf scoters, were most
abundant in the western lagoon, with the highest
density on 8 August (Figures5, 40, and 41,
Tables 3-7). Over 75% of scoter sightings were on
lagoon transects (Table 15). The largest flocks of
scoters were in Simpson Lagoon (Figures 42 and 43).

Miscellaneous Ducks

Aside from scoters, eiders, and long-tailed ducks,
only a few other duck species were recorded. Scaup
(Avthya spp.) were recorded in the western lagoon,
eastern lagoon, and tundra; northern pintails (4dnas
acura) were recorded in the eastern lagoon; and a red-
breasted merganser (Mergus serrator) was recorded
in the eastern lagoon.

Geese and Swans

Within the survey area during 2001, geese and
swans were most abundant along the mainland
shoreline of the western lagoon and on tundra
(Figure 5, 44, and 45; Table 16), with highest
numbers on 8 August in the western lagoon
(Figure 44). Goose and swan density was
consistently higher in the western lagoon than in the
eastern lagoon (Figures 5, 45-48, Table4 and 6).
Greater white-fronted goose (Anser albifrons) and
black brant (Branta bernicla) were the most common
species, occurring primarily along the coastline in the
western lagoon (Figure 46, Tables 4 and 16). Lesser
snow geese (Chen caerulescens caerulescens) and
Canada geese (Branta canadensis) were the most
common species in the eastern lagoon primarily on
Tigvariak Island and in the Shaviovik River delta
(Figure 48, Tables 6 and 16). A few tundra swans
{(Cygnus columbianus) were recorded on coastal
tundra in the eastern and western lagoons, and on
tundra transects (Figure 44, Table 16).
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2001 Human Activity

Vessel traffic was highest on 8 August 2001 in the
western lagoon region (Table B3). Vessel traffic was
generally higher within the western lagoon than
within the eastern fagoon, although vessel traffic was
recorded throughout the survey area during 2001
(Figure 49, Table B3). Vessel sightings included
small and medium sized boats, seismic boats, large
ships, and small aircraft (Table B3). Human activity
other than the established oilfield facilities included
field camps at Cottle Island, Flaxman Island, and the
Point Thomson #3 pad (Table B3). Other human
activity sightings included fyke nets, bird capture
nets, telemetry monitoring stations, people, and
telemetry antennas (Table B3). On transect vessel
traffic has remained generally higher in the western
lagoon than in the eastern lagoon from 1999-2001,
although there does not appear to be a similar pattern
for human activity (Figure 49).

DISCUSSION

Long-tailed Duck Distribution and
Abundance

Survey data for the central Beaufort Sea barrier
island-lagoon systems collected during August 2001
supplement the I4 years of long-term monitoring data
collected over the 25 vyear period since 1977. Based
on the 2001 data, long-tailed ducks continue to be the
most numerous birds in Beaufort Sea barrier island-
lagoon systems, where they feed primarily on
epibenthic organisms including mysids (Mysis relicta
and M. litoralis) and amphipods (Onisimus glacialis)
(Johnson 1982). During the flightless molt period
from mid July to late August, male long-tailed ducks
and some non-breeding females congregate in very
large numbers in barrier island-lagoon systems such
as Simpson Lagoon, Gwydyr Bay, and south of
Flaxman Island. The highest densities of molting
flocks generally concentrate immediately south of
barrier island shorelines. Barrier islands provide
protection from prevailing winds and rough water,
provide easy access to roosting areas along leeward
beaches, and are close to abundant prey resources in
the lagoons (Johnson 1982),

Mean density of long-tailed ducks within the
combined western and eastern lagoons during July
and August appears to have declined from 1978-2001
(Figure 18, y = -4.96x + 178, R* = (.382, P = 0.018),
without correction for number of km® surveyed,
regions covered, or variability in survey conditions.
During periods of disturbance {aircraft, boat and
humans) and rough water, Johnson (1982) found that
long-tailed ducks responded by moving to a nearby
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location that provided protection from wind and
waves. Changes in distribution appeared to be
primarily related to weather conditions rather than
disturbance, but a decline in overall long-tailed duck
numbers within the study area in 1981 (4000 to 2000)
indicated that there was a pgeneral pattern of
movement away from the sources of disturbance
{Johnson 1982). This suggests that continuous vessel
traffic and aircraft disturbance during molting may
lead to displacement of long-tailed ducks.
Development and expansion of the oilfields in the
Prudhoe Bay region since 1977, with an assumed
increase in nearshore traffic, may have contributed to
the decreased density of long-tailed ducks within the
western lagoon systems from 1977-1984 to 1998-
2001 (Figure 19).

Since 1998, an assumed increase in vessel and
aircraft traffic associated with development of the
Badami oilfield, exploration in the Flaxman Island
area, and intensive environmental studies may also
have contributed to a decrease in density of long-
tailed ducks on 3 of 4 barrier islands and an increase
in density on 2 of 4 mainland shoreline transects from
1989-1991 to 1998-2001 (Figure20), This may in
part be a reflection of sampling intensity, survey
timing, survey weather conditions, and the general
decline in the Arctic Coastal Plain nesting
population; but may also. be related to increased
disturbance within this lagoon system. A detailed
analysis of these data, incorporating disturbance and
other environmental variables known to influence the
number of long-tailed ducks recorded during
monitoring surveys, is beyond the scope of this
presentation of our 2001 survey results. This analysis
has recently been completed and the manuscript
based on this analysis is in preparation (Johnson et al.
in prep.). _

Weather conditions influence the total number and
distribution of long-tailed ducks recorded during our
monitoring surveys (Johnson 1982, Johnson and
Gazey 1992). Moderate to strong winds (20-37
km/M) directly influence sightability of birds on the
water by increasing wave height and surface
disturbance (Johnson and Gazey 1992). During
periods of strong southwesterly winds, long-tailed
ducks move toward the mainland coast and/or out of
the lagoon through the inter-istand passes to take
shelter in the lee of the mainland coast or north of the
barrier islands {(Johnson and Richardson 1981},

Undisturbed molting long-tailed ducks typically
cycle through a 24-h period of activity, with peak
numbers resting and preening in the leeward
nearshore and beach habitats during evening and
early morning (Johnson 1982, 1985; Flint et al,
2001). During mid-day, long-tailed ducks typically
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move farther from shore into mid-lagoon habitats to
feed (Johnson 1982, Flint et al. 2001). Although
molting sea ducks have been found to spend more
time in open water when disturbed intermittently by
aircraft; time spent swimming and feeding, and
population levels appeared to be unaffected (Gollop
et al. 1974). Flint et al. (2001) conducted
experimental boat disturbances but could not identify
changes in location, changes in movement patterns,
or changes in feeding frequency associated with these
experimental disturbances. Poor resolution for radio
triangulated locations, and behavioral differences
between experimental and control areas were cited as
reasons for an inability to measure a response to
experimental disturbances (Flint et al. 2001).
Johnson (1982) documented a breakdown in the 24-h
activity cycle with disturbance and increased wind,
although cyclic movements continued in an adjacent
undisturbed sheltered area (Johnson 1982).
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Figure 1. Locations and numbers for aerial survey transects and survey regions in the barrier island-lagoon systems between
Spy Island and Brownfow Point, Alaska. Transect numbering is consistent with Johnson and Gazey (1992).
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Male long-tailed duck (Clangula hyemalis),
Fhoto by John Warden

g ‘e
i H ;

esﬁng female common eider (Somateria mollissima
v-nigrum). Photo by John Warden

Glaucous gull (Zarus hypebore).
Pholo by John Warden
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of lng ducks.
Photo BPXA file

Pair of common eiders.
Photo by John Warden

Black brant (Branta bernicla nigricans).
FPhoto by Lynn Noe!

Figure 2. Avian species occurring within the barrier istand-lagoon systems befween Spy Island and

Brownlow Point, Alaska.
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Phto y Lynn Ne!
Survey aircraft; float-equipped Cessna 206.

Photo by Lynn Noel
Common eider nesting habitat-Pole Island.

Figure 3. Survey aircraft and examples of habitats covered in the barrier isfand-lagoon systems
between Spy Island and Brownlow Point, Alaska.
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standard error in nearshore waters of the central Alaska Beaufort Sea, 1977-2001 (Table B1. Johnson and Gazey 1992, Noe! et al.

Figure 4. Long-failed duck sightings as percentage of all bird sightings for aerial surveys with annual mean densities showing
1999, 2000, 2001).
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Figure 43. Summary of density for scoters by 30-s time period segments in the barrier island-fagoon systen betwéen

Pole Isfand and Brownlow Point, Alaska, 23 July-11 August 2001.
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Beaufort Sea Waterfowl, 2001

Table 3. Total number of bird sightings and individuals seen on- and offfransect for all aerial survey transects
(total length = 1886.4 km}) in the barrier isfand-lagoon system, offshore, and on tundra between Spy Isfand and

Brownlow Point, Afaska, 23 July - 11 August 2001,

Number Percent Number Percent  Percent of
Species of of of of Classified
Code Species Name Sightings Sightings Individuals Individuals for Group
PALO Pacific Loon (Gavia pacifica) 146 7.9 212 0.6 70.7
RTLO Red-throated Loon (Gavia stellata) 59 32 80 0.2 26.7
YBLO Yellow-billed Loon (Gavia adamsii) . 8 0.4 8 0.0 2.7
1.0OSP Loon Species (Gavia spp.) a7 0.4 8 0.0
Loons 220 11.9 308 0.9
POJA  Pomarine Jaeger (Stercorarius pomarinus ) 1 0.1 2 0.0 100.0
Jaegers 1 0.1 2 0.0
GLGU Glaucous Gull (Larus hyperboreus) 347 18.7 856 25 %94.6
SAGU Sabine's Gull (Xema sabini) 3 0.2 49 0.1 54
Gulls ] 350 18.9 905 2.6
ARTE Arctic Tem (Sterma paradisaea) 21 1.1 34 0.1
COMU Common Murre (Uria aaige) 1 0.1 1 0.0
BLGU Black Guillemot (Cepphus grylle) 1 0.1 1 0.0
SEABIRDS (Jaegers, Gulls, and Terns) 374 20.1 842 2.7
COE!l Common (Pacific) Bider (Somateria mollissima v-nigrum) 190 10.3 2240 6.4 99.5
KIEI  King Eider (Somateria spectabilis)) 1 0.1 11 0.0 05
EISP  Eider Species {Somateria spp.) 6 03 104 0.3
Eiders 197 10.6 2355 6.7
SUSC  Surf Scoter (Melanirta perspicillata) 71 38 698 2.0 99.6
BLSC Black Scoter (Melanitta nigra) 1 0.1 1 0.0 0.1
SCOT Scoter Species (Melanitta spp.) 2 0.1 2 0.0 0.3
Scoters 74 4.0 701 2.0
NOPI  Northern Pintail (Anas acuta ) 2 0.1 24 0.1
OLDS Long-tailed Duck (Clangula hyemalis) 857 46.3 26878 71.0
RBME Red-breasted Merganser (Mergus serrator) 1 01 1 0.0
GRSC  Greater Scaup {(Aythva marila) 1 0.1 20 0.1
SCAUP Scaup Species (Aythya spp.) 3 0.2 10 0.0
DKSP Duck Species 22 1.2 201 0.6
Ducks 1157 62.5 30190 86.5
BRAN Black Brant (Branta bernicla) 21 1.1 1129 32 336
CAGOQO Canada Goose (Branta canadensis) 17 0.6 461 13 13.7
GWGO Greater White-fronted Goose (Anser albifrons) 31 1.7 1230 3.5 36.6
LSGO Lesser Snow Goose (Chen caerulescens caerulescens) 8 0.4 520 1.5 155
TUSW Tundra Swan (Cygnus columbianus ) 7 0.4 19 0.1 0.6
DAGO Dark Goose 2 0.1 100 0.3
Geese & Swans 84 4.5 3359 9.6
WATERFOWL (Ducks, Geese & Swans) 1241 67.0 33549 96.1
PHSP  Phalarope Species (Phalaropus spp.) 3 02 81 0.2
SMSH Small Shorebird 5 0.3 11 0.0
MESH Medium Shorebird 2 0.1 5 6.0
SHOREBIRDS 10 0.5 97 0.3
SNOW  Snowy Owl (Nyctea scandiaca) 1 0.1 1 0.0
SNBU Snow Bunting (Plectrophenax nivalis) 1 0.1 1 0.0
RLHA Rough-legged Hawk (Buteo lagopus) 1 01 1 Q.0
BISP  Bird Species 4 0.2 8 0.0
ALL BIRDPS 1852 100 34907 100
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Beaufort Sea Waterfowl, 2001

Table 4. Total number of bird sightings and individuals seen on- and off-transect for aerial survey transects (total
length = 847.2 km) in the barrier island-lagoon systemn and offshore between Spy Island and West Dock, Alaska, 23
July-11 August 2001.

Number  Percent Number Percent  Percent of

Species WESTERN LAGOON of of of of Classified
Code Species Name Sightings Sightings Individuals Individuals for Group
PALQ Pacific Loon (Gavia pacifica) 93 9.1 129 0.8 62.6
RTLO Red-throated Loon (Gavia stellata) 51 5.0 71 0.4 34.5
YBLO Yelow-billed Loon (Gavia adamsii) 6 0.6 6 0.0 2.9
LOSP Loon Species (Gavia spp.) 7 0.7 8 6.0
Loons 157 153 214 1.3
GLGU Glaucous Gull (Larus hyperboreus) 208 20.3 559 34 93.2
SAGU Sabine's Gull (Xema sabini) 2 0.2 41 0.2 6.8
Gulls 210 20.4 600 3.6
ARTE Arctic Tern (Sterna paradisaea ) 5 0.5 6 0.0
SEABIRDS (Jaegers, Gulls, and Terns) 215 20.93 606 3.7
COEL Common (Pacific) Eider {(Somateria mollissima v-nigrum) 30 2.9 219 1.3 100.0
EISP  Eider Species (Somateria spp.) 2 0.2 45 0.3
Eiders 32 3.1 264 1.6
SUSC Surf Scoter (Melanitta perspicillata) 65 6.3 683 4.2 160.0
SCOT Scoter Species (Melanitta spp.) 2 0.2 2 0.0
Scoters 67 6.5 685 4.2
NOPI Northern Pintail (4nas acuta) 1 0.1 4 0.0
OLDS Long-tailed Duck (Clangula hyemalis) 479 46.6 12207 74.2
GRSC Greater Scaup {(Aythya marila) 1 0.1 20 0.1
SCAUP Scaup Species {Avthya spp.) 1 0.1 2 0.0
DKSP Duck Species 14 14 147 0.9
Ducks 595 57.8 13329 81.0
BRAN Black Brant {Branta bernicla) 21 2.0 1129 6.9 49.5
GWGO Greater White-fronted Goose (Anser albifrons) 25 24 1009 6.1 44.3
CAGO Canada Goose (Branta canadensis) 6 0.0 140 0.9 6.1
TUSW Tundra Swan (Cygrus columbianus ) 1 0.1 2 0.0 0.1
DAGO Dark Goose 1 0.1 20 0.1
Geese & Swans - 83 5.2 22806 . 1398
WATERFOWL (Ducks, Geese & Swans) 648 63.0 15609 94.9
MESH Medium Shorebird 1 0.1 2
SMSH Small Shorebird 1 0.1 1 0.0
SHOREBIRDS 2 0.1 3 0.0
RLHA Rough-legged Hawk (Buteo lagopus) 1 0.1 1 0.0
RAPTORS 1 0.1 1 0.0
BISP  Bird Species N 4 0.4 8 0.0
ALL BIRDS 1027 100 16441 100
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Beaufort Sea Waterfowl, 2001

Table 5 Total number of bird sightings and individuals seen on- and off-transect for aerial survey transects (total
fength = 202.9 km) in the barrier island-fagoon system belween West Dock and Pole Island, Alaska, 23 July-11

August 2001,
Number Percent  Number Percent  Percent of

Species STEFANSSON SOUND of of of of Classified
Code Species Name Sightings Sightings Individuals Individyals for Group

PALQC Pacific Loon (Gavia pacifica) 6 39 it 0.6 78.6

RTLO Red-throated Loon (Gavia stellata) 2 1.3 2 0.1 143

YBLO Yellow-billed Loon (Gavia adamsii) 1 0.6 1 0.1 7.1
Loons 9 5.8 14 0.8

GLGU Glaucous Gull {Larus hyperboreus) 27 174 46 2.6 100.0
Gulls 27 174 46 2.6

ARTE Arctic Tem (Sterna paradisaea) ' 11 7.1 18 1.0

BLGU Black Guillemot (Cepphus grylle)} 1 0.6 1 0.1
SEABIRDS (Jaegers, Gulls, and Terns) 39 25.2 65 3.7

COEl Common (Pacific) Eider (Somateria mollissima v-nigrum’ 52 33.5 251 14.1 100.0
Eiders 52 33.5 251 14.1

QLDS Long-tailed Duck (Clangula hyemalis) 52 33.5 1370 77.2

DKSP Duck Species 1 0.6 4 0.2
Ducks 105 67.7 1625 91.6

LSGO Lesser Snow Goose (Chen caeridescens caerulescens) i 0.6 30 1.7 100.0
Geese & Swans 1 0.6 30 1.7
WATERFOWL (Ducks, Geese & Swans) 106 63.4 1655 93.3

PHSP Phalarope Species (Phalaropus spp.) 1 0.6 40 2.3 100.0
SHOREBIRDS 1 0.6 40 2.3
ALL BIRDS 155 100 1774 100
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Beaufort Sea Waterfowl, 2001

Table 6. Total number of bird sightings and individuals seen on- and off-transect for aerial survey transects (fotal

fength = 813.8 km) in the barrier island-lagoon system and offshore befween Pole Istand and Brownlow Point,

Alaska, 23 July-11 August 2001,

. Jded e B ek el el e oieiss el osee ke ek e

Number Percent Number Percent  Percent of
Species EASTERN LAGOON of of of of Classified
Code Species Name Sightings Sightings Individuals Individuals for Group
PALC  Pacific Loon (Gavia pacifica) 30 5.8 44 0.3 88.0
RTLO  Red-throated Loon (Gavia stellata) 5 1.0 5 0.0 10.0
YBLO  Yellow-billed Loon (Gavia adamsir) 1 02 1 0.0 2.0
Loons 36 7.0 50 0
GLGU  Glaucous Gull (Larus hyperboreus) 109 21.2 248 1.7 96.9
SAGU  Sabine's Gull (Xema sabini} 1 0.2 8 0.1 3.1
Gulls 1190 21.4 256 1.8
ARTE  Arctic Tem (Sterna paradisaea) 5 1.0 10 0.1
COMU  Commeon Murre (Uria aalge) 1 0.2 1 0.0
SEABIRDS (Jaegers, Gulls, and Terns) 116 22.5 267 1.8
COEl  Common (Pacific) Eider (Somateria mollissimav-nigrum 108 21.0 1770 12.1 99.4
KIEY King Eider (Somateria spectabilis) 1 0.2 11 0.1 0.6
EISP Eider Species (Somateria spp.) 3 0.6 34 0.4
Eiders 4 0.8 65 0.4
SUSC  Swrf Scoter (Melanitia perspicillata) 6 1.2 15 0.1 93.8
BLSC  Black Scoter (Melanitta nigra) 1 0.2 1 0.0 6.3
Scoters 7 14 16 0.1
OLDS Long-tailed Duck (Clangula hyemalis) 321 62.3 13249 90.9
SCAUP Scaup Species (Aythya spp.) i 0.2 6 0.0
NOPI  Northem Pintail (Anas acuta) 1 0.2 20 0.1
RBME Red-breasted Merganser (Mergus serrator) 1 0.2 1 0.0
DKSP  Duck Species 7 14 50 0.3
Ducks 342 66.4 13407 52.0
CAGO Canada Goose (Branta camadensis) 5 1.0 210 1.4 24.8
GWGO Greater White-fronted Goose (dnser albifrons) 4 0.8 141 1.0 16.7
LSGO  Lesser Snow Goose (Chen caerulescens caerulescens) 7 1.4 490 34 57.9
TUSW  Tundra Swan (Cygrus columbianus) 2 0.4 5 0.0 0.6
DAGO  Dark Goose 1 0.2 80 0.5
Geese & Swans 18 3.5 846 5.8
WATERFOWL (Ducks, Geese & Swans) 360 70 14253 98
SMSH  Small Shorebird 1 0.2 1 0.0
MESH Medium Shorebird 1 0.2 3 0.0
SHOREBIRDS 2 0.4 4 0.0
SNOW  Snowy Owl (Myefea scandiaca) 1 1
ALL BIRDS 515 100 14575 100
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Beaufort Sea Waterfowl, 2001

Table 7. Total number of bird sightings and individuals seen on- and off-fransect for aerial survey
transects {total length = 122.5 km) on tundra between Brownlow Foint and the Shaviovik River, Alaska, 8

and 11 August 2001.

MNumber Percent Number Percent  Percent of
Species TUNDRA of of of of Classified
Code Species Name Sightings Sightings Individuals Individuals for Group
PALO Pacific Loon (Gavia pacifica) 17 36.2 28 8.0 93.3
RTLO Red-throated Loon (Gavia siellata) 1 2.1 2 0.6 6.7
Loons 18 38.3 30 8.6
POJA Pomarine faeger (Stercorarius pomarinus) 1 2.1 2 0.6 160.0
Jaegers 1 2.1 2 0.6
GLGU Glaucous Gull (Larus hyperboreus) 3 6.4 3 0.9 100.0
Gulls 3 6.4 3 0.9
SEABIRDS (Jaegers, Gulis, and Terns) 4 8.5 5 1.4
EISP  Eider Species (Somateria spp.) 1 2.1 5 14
Eiders 1 2.1 5 1.4
OLDS Long-tailed Duck (Clangula hyemalis) 5 10.6 52 14.9
SCAUP Scaup Species (4ythya spp.) 1 2.1 2 0.6
Ducks 7 14.9 59 17.0
CAGO Canada Goose {Branta canadensis) 6 12.8 111 31.% 54.7
GWGO Greater White-fronted Goose (Anser albifrons) 2 43 80 23.0 394
TUSW Tundra Swan {Cygnus columbianus) 4 8.5 12 34 5.9
Geese & Swans 12 25.5 203 58.3
WATERFOWL (Ducks, Geese & Swans) 19 40.4 262 75.3
PHSP Phalarope Species (Phalaropus spp.) 2 4.3 41 11.8
SMSH Small Shorebirds 3 6.4 9 2.6
SHOREBIRDS 5 10.6 50 14.4
SNBU  Snow Bunting (Plectrophenax nivalis) 1 2.1 1 0.3
ALL BIRDS 47 100 348 100
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Table 8. Long-tailed duck density (number of individuals/kn? ) by aerial survey transect in the barrier isfand-lagoon system between
Spy Istand and West Dock, Alaska, 23 July - 11 August 2001,

Transect Numbers
H
Barrier Islands Mid-Lagoon Mainland Shore Off Shore
Date 23 31 202 201 24 32 301 302 601 602 603 25 33 401 462 22 30 101 102

Molt (15 July - 21 August)
23 Jul 01 15.50 124.44 34,18 41.25
8 Aug 01 21.36 218.39 27.04 36.84

11 Aug 01 1.25 3479 097 4.13

Average Density 12,70 125.87 20.73 27.41

3.29 32.57 27.92 28.48 55.21 10.66 32.43

0.72 68.13 45.08 182.79 91.03 119.04 40.61

0.00 0.84 92.04 3476 0.00 90.26 29.70

1.34 33.86 27.35 82.01 4875 73.32 34.25

0.44 0.00 3.69 0.71
6.53 0.53 9.39 4518

2.16 0.00 6,32 6.08

3.04 0.18 6.47 17.32

24.06 746 2.67 3.15

0.00 0.38 2.75 0.00

1.58 0.00 0.12 0.00

8.55 2.61 1.85 1.05
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Table 9. Long-tailed duck density (number of individuals/knt ) by aerial survey transect in the barrier island-lagoon system
and on tundra between Pole Island and Brownlow Point, Alaska, 23 July-11 August 2001,

Transect Numbers
Barrier Islands Mid-lagoon Mainland Shore
Date 133 134 135 136 180 181 182 183 604 605 606 607 190 191 192 193
MOLT 23 July - 11 August
23 Iul 01 133.22 4980 42.19 9592 3546 996 0.00 000 000 038 289 34,38 - - 118.75 206.34

8 Aug 01 211.25 56.65 587 2808 2095 520 7.96 000 0.00 7.63 73.16 40.26 133.59 235.64 123.63 4435

11 Aug01 =~ 6835 000 000 1078 3.08 8.61 0.00 0.20 0.00 0.00 11.65 4.46 25.31 3420 4211 9.09

Average Density 137.61 3548 16.02 4493 19.83 7.92 2.65 0.07 0.00 2.67 29.23 2637 7945 134.92 94.83 86.59

Off Shore Tuondra
Date 60 61 62 63 500 501 502 503

MOLT 23 July - 11 August

23 Jul 01 4838 000 0.00 000 - - - -
g Aug 01 000 020 000 0.00 0.00 0.00 0.00 0.18

11 Aug 01 11.54 000 0.61 0.00 000 000 092 815

Average Density 547  3.07 020 000 0.00 0.00 046 4.17
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Beaufort Sea Waterfowl, 200]

Table 10. Long-tailed duck density (number of individuals/knt ) by aerial survey
transect in the barrier isfand-lagoon system between West Dock and Pole Isfand,
Alaska, 23 July-11 August 2001.

Transect Numbers
Barrier Islands
Date 130 131 132
Molt (15 July - 21 August)
23 Jul 01 932 43.01 11.31
8 Aug 01 2.05 12.66 15,53
11 Aug 01 4.27 311 32.61
Average Density 5.21 19.59 19.82
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Beaufort Sea Waterfowl, 2001

Table 11. Species densities for all aerial survey fransects (fotal area = 790.38 km® } in the barrier island-

fagoon systems and on tundra between Spy Island and Brownfow Point, Alaska, 23 July-11 August 2001.

Total Number Number of
of Birdson  Sightings on Bird Density
Species Code Species Name Transect Transect (Number/kmz)
1LOONS
PALO Pacific Loon (Gavia pacifica) 160 114 0.202
RTLO Red-throated Loon (Gavia stellata ) 76 57 0.096
YBLO Yellow-billed Loon (Gavia adamsii) 8 8 0.010
LOSP Loon Species (Gavia spp.) 2 2 0.003
SEABIRDS (Jaegers, Gulls, and Terns)
GLGU Glaucous Gull (Larus hyperboreus) 772 314 0.977
SAGU Sabine's Gull (Xema sabini ) 49 3 0.062
ARTE Arctic Tem (Sterna paradisaea ) 34 21 0.043
BLGU Black Guillemot (Cepphus grylie ) 1 1 0.001
COMU Common Murre (Uria aalge ) 1 1 0.001
WATERFOWL (Ducks, Geese & Swans)
COE1 Common (Pacific) Eider (Somateria mollissima v-nigrum 1894 172 2,396
KIEI King Eider (Somateria spectabilis) 11 1 0.014
EISP Eider Species (Somateria spp.) 99 5 0.125
SUSC Surf Scoter (Melanitta perspicillata ) 643 68 0.814
BLSC Black Scoter (Melanitta nigra) 1 1 0.001
SCOT Scoter Species (Melanitta spp.) 1 1 0.001
OLDS Long-tailed Duck (Clangula hyemalis) 22660 784 28.670
GRSC Greater Scaup (dythya marifa ) 20 1 0.025
SCAUP Scaup Species (dythya spp.) 8 2 0.010
NOPI Northern Pintail (4dnas acuta ) 4 1 0.005
RBME Red-breasted Merganser (Mergus serrator) i P! 0.001
DKSP Duck Species 11 3 0014
DAGO Dazk Goose 20 1 0.025
BRAN Black Brant (Branta bernicla) 1069 20 1.353
CAGO Canada Goose (Branta canadensis) 348 10 0.440
GWGO Greater White-fronted Goose (Anser albifrons) 293 26 1.130
LSGO Lesser Snow Goose (Chen caerulescens caerulescens) 220 6 6.278
TUSW Tundra Swan {Cygnus columbianus ) 3 2 0.006
Other Species
PHSP Phalarope Species (Phalaropus spp.) 40 1 0.051
RLHA Rough-legged Hawk (Buteo lagopus) 1 1 0.001
SMSH Small Shorebirds 2 2 0.003
MESH Medijurn Shorebirds 5 2 0.006
BISP Bird Species 2 2 0.003
68



s Juinh Gt ek e Geiph et sdehe sl

69

Table 12. Habitat associations of loons during aerial surveys in the barrier island-lagoon systems and tundra transects
between Spy Island and Brownfow Point, Alaska, 23 July-11 August 2001

Pacific Locon Red-throated Loon Yellow-billed Loon
Number of Percent Number of Percent Number of Percent
General Habitat Type Specific Habitat Type Sightings of Total Sightings _of Total Sightings _ of Total
Lagoon {9) Lagoon (9) 55 38 23 39 3 38
Barrier Island (11) Shoreline (water side; 15) 27 18 11 19 4 50
Nearshore Sea <3 mi, (13)  Ocean (8) 13 9 9 15 - -
Lagoon (9) 3 2 - - - -
Wet Tundra (25) Pond or Lake (18) 1 1 - - - -
Completely vegetated (25) 1 1 - - - -
Pond without Emegrants (46) 1 1 - - - -
Pond (47) 6 4 - - - .
River Delta (54) 1 1 - - - -
Stream {55) i 1 - - - -
Pond with Emergents (45) 6 4 - - - -
Mainland Coast (27) Shoreline (water side; 15) 28 19 14 24 1 13
River Delta (16} 1 1 - - - -
River Delta (92) Tide Flat (13) 2 1 2 3 - -
TOTAL 146 100 59 100 8 100
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Table 13. Habitat associations of seabirds during aerial surveys in the barrier island-lagoon systems and fundra

transects between Spy Island and Brownlow Point, Alaska, 23 July-11 August 2001.

Arctic Tern

Glaucous Gull

Sabine's Gull

Number of Percent

Number of Percent

Number of Percent

General Habitat Type Specific Habitat Type Sightings of Total _ Sightings of Total  Sightings of Total
Lagoon (9) Lagoon (9) - - 25 7.2 1 333
Smooth fast ice(1) - - 1 0.3 - -
Barrier Island (11) Spit (10) - - 6 1.7 - -
Island (11) - - 16 4.6 - -
Shoal (12) 1 4.8 3 0.9 - -
Shoreline (land side; 14) - - 9 2.6 - -
Shoreline (water side; 15) 13 61.9 158 45.5 1 333
Nearshore Sea <3 mi. (13) Ocean (8) 4 19.0 3 0.9 1 333
Lagoon (9) 3 14.3 11 3.2 - -
Wet Tundra (25) Pond (47) - - 1 0.3 - -
Lake Shore (44) - - 1 0.3 - -
Mainland Coast (27) Spit (10} - - 3 0.9 - -
Island (11) - - 4 12 “ -
Shoal (12) - - 1 0.3 - -
Shoreline (land side; 14) - - 6 1.7 - -
Shoreline (water side; 15) - - 85 24.5 - -
River Delta (16) - - 1 03 - -
Mudflat (41) - - 1 03 - -
River Delta (92) Tide Flat (13) - - 8 2.3 - -
Mudflat (41) - - 4 12 - -
TOTAL 21 100 347 100 3 100
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Table 14. Habitat associations of eiders during aerial surveys in the barrier island-lagoon systems and fundra transects between Spy
Istand and Brownfow Point, Alaska, 23 July-11 August 2001.

Common Eider King Eider Eider Species All Eiders

Number of Percent  Number of Percent  Number of Percent  Number of Percent
General Habitat Type Specific Habitat Type Sightings of Total Sightings of Total  Sightings of Total Sightings of Total
Lagoon (9) Lagoon (9) 29 15.3 1 100 - - 30 15.6
Smooth fast ice (1) 2 1.1 - - - - - -
Barrier Island (11) Lagoon (9) ) 0.5 - - - - - -
Smoaoth fast ice (1) i 0.5 - - - - - -
Shoreline (land side; 14) 2 1.1 - - - - 2 1.0
Shoreline (water side; 15) 102 53.7 - - 1 16.7 103 53.6
Shoeal (12) 2 1.1 - - - - 2 1.0
Nearshore Sea <3 mi. (13) Ocean (8) i2 6.3 - - - - 12 6.3
Lagoon (9) 20 10.5 - - - - 20 10.4
Wet Tundra (25) Pond (47) - - - - 1 16.7 1 0.5
Mainland Coast (27) Spit (10) i 0.5 - - - - - -
Shoreline (water side; 15) 18 9.5 - - 4 66.7 ' 22 i1.5
TOTAL 190 100 1 __100 6 100 192 100
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Table 15. Habitat associations of scofers during aerial surveys in the barrier island-fagoon systems between Spy Island and Brownfow
Point, Alaska, 23 July-11 August 2001.

Surf Scoter Black Scoter Scoter Species All Scoters

Number of Percent Numberof Percent Number of Percentof Numberof Percent
General Habitat Type Specific Habitat Type Sightings of Total  Sightings of Total  Sightings Total Sightings of Total
Lagoon (9) Lagoon (9) _ 55 71.5 1 100 - - 56 75.7
Barrier Island (11) Shoreline (water side; 15) 13 18.3 - - 1 50 14 18.9
Nearshore Sea <3 mi, (13} Ocean (8) 2 2.8 - - - - 2 2.7
Mainland Coast (27} Shoreline (water side; 15) 1 14 - - 1 50 2 2.7
TOTAL 71 100 1 100 2 100 74 100
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Table 16. Habhitat associations of geese and swans during éen’al surveys in the barrier island-lagoon systems and tundra transects
between Spy Island and Brownfow Point, Alaska, 23 July-11 August 2001,

General Habitat Type Specific Habitat Type

Greater
Black Brant Canada Goose White-fronted Goose Tundra Swan
Number Number Number Number
of Percent of Percent of Percent of Percent

Sightings of Total

Sightings of Total

Sightings of Total  Sightings of Total

Barrier Island (11) Shoreline (water side; 15) 1 4.8 2 11.8 1 3.2 - -
Wet Tundra (25) Pond or Lake (18) - - 1 59 - - - -
Lake with Emergents (42) - - - - - - 1 143
Lake (50) - - 1 3.9 - - - -
Pond (47) - - - - i 32 3 42.9
River Delta (54) - - 1 5.9 - - - -
Lake Shore (44) “ - i 5.9 - - - -
Pond with Emergents (45) - - 1 59 - - - -
Large L.ake (49) - - - - 1 3.2 - -
Mainland Coast (27) Shoreline (water side; 15) 20 952 52.9 28 90.3 3 429
River Delta (92) Tide Flat (13) - - 1 59 - - - -
TOTAL 21 100 17 100 31 100 - d 100
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Figure A1. Daily mean temperature and wind speed recorded at the Prudhoe Bay NOAA Station at West Dock, Alaska, 15 July -

31 August 2001. Data available at http://co-ops.nos.noaa.gov/co-ops. html.
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Water Temperature Plot
- 89497645 Pruchoe Bay , AR
from 07/15/2001 - 08/31/2001
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Figure A2. Hourly mean water temperature recorded at the Prudhoe Bay NOAA Station at West Dock, Alaska, 15 July — 1
September 2001. Data available at hitp://co-ops.nos.noaa.gov/co-ops.htmi.
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NOAR/NOS/CO-0PS
Air Temperature Plot
9487645 Prudhoe Bay , AR
from $7/15/2001 ~ 08/31/2001
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- Figure A4. Hourly mean air temperature recorded at the Prudhoe Bay NOAA Station at West Dock, Alaska, 15 July-1 September
oo 2001. Data available at hitp;//co-ops.nos.noaa.gov/co-ops.htmi,
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NOAA/NOS/CO-0PS
Preliminary 6 Minute Water Level (A1) vs Predictions Plot
9497645 Prudhoe Bay, AK
from 08/01/2001 - 08/31/2001
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Figure A6. Water leve! relative to mean low, low water level recorded at 6-min intervals at the Prudhoe Bay NOAA Station at West
Dock, Afaska, 1-31 August 2001. Data downloaded at hitp://co-ops.nos.noaa.gov/co-ops.htmi.
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LONG TAILED DUCK--23 JULY 2001
WESTERN LAGOON g

(Spy Island to West Dock)
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Figure B1. Summary of densﬂy for Iong-ta.rled ducks by 30-s time period segments in the barnerfsland -lagoon system between
Spy Isfand and West Dock, Alaska, 23 July 2001.

[007 ‘10fa2i0 4f DS 1i0fADag



£8

H
LONG-TAILED DUCK--8 AUGUST 2001 8 @ 000.01-2500.0/km?
WESTERN LAGOON 2 3 @ 500.01 - 1000.0/km?
(Spy Island to West Dock) ® 200.01 - 500.0/km?
® 50.01 - 200.0/km?
I : *  0.01-50.0/km?
SRR e 4, e amoo e * None . Vessel
! s * . — Projection: UTM Zona 6, NAT 27 for Alaskn

0 2 4
e —
Kilometers
=]
o)
o
[+s]
-t
- MIDWAY
-+ 70° 30" upeen ISLANDS
° ISLAND
LONO ISLAND . Af\ A
+ " _3
EGa [SLAND *
-*.+ . .
43TUMP ISLAND
-k-
-“- WEST DOCK

4

PRUDKOE p 4 /&

Figure B2. Summary of densrty for !ong—tau’ed duc:ks by 30-s time period segments in the barrier :s!and—!agoon system between
Spy Istand and West Dock, Alaska, 8 August 2001,
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LONG-TAILED DUCK--11 AUGUST 2001
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Figure B3. Surmmmary of density for fong-tailed ducks by 30-s time period segments in the barrier isfand-lagoon system between

. 8py Island and West Dock, Alaska, 11 August 2001.
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Figure B8. Summary of density for long-taifed ducks by 30-s time period segments in the barrier island-fagoon system between

Pole Island and Brownlow Point, Alaska, 8 August 2001.
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Figure B8. Summary of densify for long-tailed ducks by 30-s time period segments in the barrier island-lagoon system between
Fofe island and Brownlow Point, Alaska, 11 August 2001,
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Table B1. Numbers and percentages of long-taifed ducks counted during aerial survays in nearshore waters of the central Alaska
Beaufort Sea, 1977--1984; 1989-1891; 1998-2001 (Johnson and Gazey 1992; Noel et al. 1899, 2002). Data for 1988 include only
the eastern lagoon, 1999-2001 include western and eastern lagoons exclusive of 600 series mid-fagoon transects.

Survey Year
Category* 1977 1978 1979 1980 1981 1982 1983 1984 1989 1950 1991 1998 1999 2000 2001  All Years

Numbers

1 20,695 111,594’ 28,598 22,777 30,597 31,927 - 21,998 102,968 163,915 31,316 24,455 26,478 17,836 7,355 642,509
2 58,310 141,801 36,157 27,826 48,711 46,964 6,144 28,399 110,975 220,758 61,441 41,344 52,663 35,618 17,560 934,671
3 94,461 215,199 49,456 37,549 65,768 66,794 - 33,987 138,729 277,327 120,397 43,639 57,834 40,862 21,119 1,263,121
4 104,318 231,307 54,049 38,364 71,104 69,775 - 34,972 149,408 312,073 138,408 48,979 67,427 50,787 27,175 1,398,146

Percentages
5 90.55 93.04 91.50 97.88 9250 9573 - 97.18 92.85 88.87 8699 §9.10¢ 8577 8046 7171 91.83
6 5590 6130 6690 7253 6851 6731 - B1.20 7428 70.74 4439 8441 78.10 70.13 64.62 68.80
7 21.91 5186 57.83 60.66 4652 47.80 - 6472 7422 59.11 26.01 5604 4578 43.65 34.83 51.04
8 19.84 4824 5291 559.37 43.03 4576 - 6290 6892 5252 2263 4993 3927 3512 27.07 47.11
9 6173 65.89 73.11 7411 74.06 7031 - 8356 7999 7960 51.03 94.74 91.06 87.17 8315 74.93
10 3549 7870 79.09 B81.86 62.81 67.98 - 7746 9278 7425 5097 59.15 5028 50.08 41.88 67.57

* 1 = No. of long-tailed ducks on-transect only on barrier island transects during all surveys
2 = No. of long-tailed ducks on-transect on all lagoon transects during all surveys
3 = No. of long-tailed ducks on- and off-transect on all lagoon transects during all surveys
4 = No. of all birds of all species on- and off-transect on all lagoon transects during all surveys
5=Cat. 3/Cat. 4
6 = Cat. 2/Cat. 4
7 =Cat. 1/Cat. 3
8§ =Cat,}/Cat.4
9 =Cat.2/Cat.3
10 = Cat.1/Cat.2

[007 mofaoy pag lofhvag
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Tabla B2, Individual on-transect long-tailed duck densities for transects betwaen Spy Island and Browniow Point, Beaufort Sea, Alaska, 5 June-23 Seplember 1977-1984; 1989-1951; 1998-2001. Transect areas for 1998 fo 2001 data in column 2 are fotals of
transect aresas fisted in header row 3, transect area based on GFS recorded fransect lengths are presented In density calculations for individual fransects.

Bamier Island Transect Nos. and Areas Sampled (km?) Non-bamier [stand Transact Nes. and Areas Sampled (i)

Survey Date Overall Study Area*
Transect Number Total Area (k) Total No. Overall Dens. n 31 201 202 130 131 132 133 134 135 136 10 1" 12 13 19 20 21 2 24 25
Transect Area On-transect On-transect No. km? 4.52 5.68 8.48 £.08 608 4.84 5.40 .28 9.48 6.04 556 3.48 364 4.40 4.80
5Jun. 7T 54.08 3 0.08 . 0.00 0.00
AN B4.08 34 0.63 7.55 230
S Jul 77 53.08 745 13.78 50.00 61,18
2828 Jul.77 5408 35350 653.66 109080 545.07
5 AND.TT P LEY) 18001 535.63 189434 1496.71
WAug 1T £1.08 4287 79.27 48340 18,63
22 Sep.17 £3.08 14937 276.20 75.71 0.56
__23lunfa 7440 07 1.24 1583 76 2.4 0.00 000
5 Iul7e 11208 505 2349 B85 [ 022 4,14 181 1054 222 [N a.0d
15 Jal.i8 74.40 3T 440.47 6.05  1150.74 165590 1148.64 6.45
25 Jul.78 111,44 9635 B7.00 000 465.49 3007 5 B4 2318 B.00 485 16545 000
SEALG.T Ti7.72 12141 103,13 3650 45704 ai588  dH.58 10.53 386 464Bi 58917 B.0a
15 Alig.T 1. 18307 246.06 9181 35262 176597 60.53 " 4545
25 Aug.7 . 18369 173.81 606,19 54613 57689 18.81 1289 79463 10500 FRE
55 Sap. /e .72 18551 160.48 7345 25184 3303 31332 11388 .77 Ja526 10255 ~ 7682
75 Sep.78 38, 353 63.56 34.07 0.35 11.06 95.01 7432
Z356p.718 117,02 21762 184,86 35752 13.08 11.79 YAE] 12599 157763 36426 12362 84,55
22 Jun.Tg 74.40 388 [ W] 18.81 3437 3.66 0.93 0.23
TBIILIS 13772 24539 208.45 (.44 700.18 404,83 702.30 353,85 273 KLv 7] 507.32 .64
ATAGg- :g&% 6428 5560 86.50 T97  Zares  i6.47 84.87
Sap. T A0 %10 76.21 15.36 5827 280256 110.23 LX)
2 Aug 80 117.74. 27826 Z36.37 GaE0 120563 Bia62 434 291.85 66 16204 SE6 62 6.00
18 t8l 65.98 1775 7716 7543 0388 5K 8573 [RE]
23 Jul.a] .44 G751 150.49 98,45 TAr.64 89293 .00 8,00 062
2 Aug.Bl 8512 18267 160.50 7102 15405 33561 2800 0605 26343 23815 25411 7455
12 Aug. 81 59.96 1050 1618 67.92 238 §{.45 (.00 1.35 6,00
28 Aug.81 7144 1432 2017 703 51.51 5230 3407 _13.86 0,00
11 Sep.81 T1.44 13976 279.62 159524 73 {97.27 13728 1469.09 5042
[[PMEY] 9558 3817 46.03 03 12447 PrK 10260 [ L G.21
31 Jul82 T1.44 5214 128.98 126.53 LS 383,88 104.40 4273 292
14 Aug .82 72 18418 %1.76 161.50 160246 83844 1054.62 88.05 . 10.23 208
28 Aug.B2 3% 5650 53,25 14161 281.561 14269 73.68 140 4206 Im
23 Sep, a2 5.6 (134 9298 3B.27 1585 150.31 2063 D.00 403 50,21
23 LBl 73 5305 86.69 84,96 10.45
8 Aug.84 133.83 i 212 593.81 263.13__ 286.15__ 1% AT .2 e - T XY T0.00 53.64 000
6 Ang.88 176.95 37304 176,90 8473 1366.90 9202 13.65 73954 30145 70570 istat 0.00 748 1) 00 [ 6.00
8 Aug.53 176.96 35060 168,12 23053 26021 BIT02 50543 LEFEE) 2376 26907 0524 0.21 0.00 .00 (1] 0. 0.00
83 176. 4511 5210 467.92 202500 B2B.97 _ 370.2 73125 45083 43619 X 0.00 182 .00 .00 96,15 7.5
18 Jul.5G 186.36 18400 10 97.79___ 156.a7 _ 124.17 LY 7354 X055 24463 3%6.63 536 34 25
20 JuL.9 186,36 19097 0Z47 5068 15194 11033 210.20 5385 15579 4BBH7 | 43455 236 14 .
73 Jul.50 8636 26540 241 F9.78 36479 38 agr5a P 25830 44611 53968 6.87 14 [
3 Aug 90 8536 42596 22857 3385 96408 61291 BI220 B3207 55651 114648 1416.08 0.00 3 .
7 Aug.50 55.28 20614 123.97 7.04 X 168.15___ 247.%0 56,09 T8y 13944 12183 0.00 2.73 0.00
9 Aug.50 4320 16953 18.39 3674 8. {i174 8141 83808 33347 43185 54813 - 7203 060
16 Aug.50 T2.28 [E5214 §2.10 261 243,30 671.60 JEX] 409 0,00
20 Aug.90 186.36 B0 186,84 7.5 B0.28 11174 %.73 Y IRE A X X 7) 0.82 31538 625
.80 186.95 3665 26.60 442 a5 915 3563 A5 48 43T e B4 X2 0.00_ 000 0.00
4 5ep. K 14520 5728 4588 0.44 34,15 23.46 17,76 15351 37, G558 19618 [WE] 2
£ Sep. 13X 16668 130.35 LX) 15.19 27.58 1118 T2 2443 1667 1466.40 332 305
18 Jul. 31 7542 3755 ) 1770 10405 17075 23800 205 0.00
15 Jula1 11563 753 61.68 5.0 Yo.06 11429 162499 78.13 .48 5204 1580 955 0.00
50 JULoT E. [ 0.23 G025 105.6s 9148 21325 F=Xii 1551 67 10892 555 0.21
73 Jul St 5. G673 8368 67.04 11288 5436 [Ek 7] 80,43 3./ 14981 18519 = 341 0.00
4 Aug 51 5 8570 7500 90.27 EINE) 985 136.68 9737 11384 11500 63.54 T.08 Z
10 Aug.91 LX) 6628 57.34 75.44 Z8.85  109.91 BB.82 13158 3618 LEXER] 38,0 1.38 46
14 Aug 81 3.0 6883 £5.52 21890 14499 16698 16283 817 4669 RE) 30.00 932 RE]
16 Aug.91 B8.7 6454 40,72 519 3523 86.79 Pl 190,50 128l 1963 3554 275 2237 375
21 Aug. 58,7 E548 33,06 1283 57.64 3561 63.82 154,61 3079 s 732 [¥7] (% 6,42
5 AGg. 98 70.93 5502 7478 14.77 5036 8318 209.68
T4 Aug, 98 70.92 9735 13728 11058 16317 2o 241.85
15 Aug 58 70.92 12162 171.49 38961 15788 16125 35055
37 Aug 58 T0.02 4427 6242 106, 1.27 355 1384
3 SeptGa T 14345 20227 1300 19330 N.as 4156
30 Jul98 186.35 18239 97.87 1378 30.00 21427 3507 3378 4373 545 TI5S 30058 24879 14212 0.80 152 [Xe]
1 Aug.8 185. 14051 75.40 4,81 103,30 114.66 113.32 3.40 70.58 70,33 20.07 106,71 3[103 2686 1017 .24 0.00
Aug-59 713 17.80 0.00
5 Aug. 99 186.36 10406 LY 10.58 53,83 [ERE] 96.72 15.70 8071 5625 N8 21417 2R 17.45 i 0.00 0.00 0.00
11 Alg. 99 $5.36 67: T0.60 131.38 267,43 20415 310.88 EEK] 0.08 0.00 56.82 1.46 7.48
25 Aug. 59 36 i 20.86 0.00 2457 2342 5584 £52 8711 121.59 760 58.25 204 5705 0.00 408 1.67
1 Aug. 00 8535 8514 3563 528 G702 o020 59.50 8.53 10.53 EZ3 5167 12888 153 38.78 0.00 5.00 0.00
8 Aug. 00 85.% 15888 8525 833 41673 102 205.95 15700 14981 11732 Z8.08 R 38.08 000 0. 0. 1.00
12 Aug. 00 13536 5378 Z8.86 16.24 8670 11.02 27.32 50.56 7047 3063 13146 397 0.6 152 62 12.98 o4
14 Aug. O .35 2300 2402 745 109.09 30.36 73.33 .71 37.85 23.49 a9 6.7 &
24 Aug 00 186,35 3854 2068 102 84.46 5.7 67.00 [ Xl d260 15.10 13.85 1587 REE:] BO.17 52 0.48 A%
23 Jul01 175.60 6697 3844 1550 124.44 125 34.18 532 43.01 1131 (<Y 3960 4219 9592 2406 ] 0.44
8 Aug 01 186.35 G283 45.81 2136 218.99 36.84 304 305 1266 1553 A5 56,85 587 28.08 0.00 0.72 653
11 Aug.01 185.38 1906 10.23 1.25 34,79 413 0.97 4.27 3.1 32.61 63.35 0.00 0.00 10.78 1.58 0.00 216
n= 76 76 76 64 57 70 63 10 10 10 &7 47 47 46 3 3 3 3 4 4 4 36 &3 44
Msan = 116.67 12597.12 118.88 9965 30683 27083  216.01 8.92 431 4057 25289 19222 25037 39499 g.07 1.43 £.00 0.00 18.38 28.97 2.88 20.09 36.60 15.73
sd.= 49,12 10554.09 120.51 231,03 47633 40035  301.39 9.67 29,30 3593 25628 30437  207.08 46111 0.12 1.28 0.00 0.00 17.91 46.83 576 3767 18484 77.42
V. = 0.42 0.84 1,01 2.32 1.55 1.48 1.40 1.08 0.68 0.89 1.01 1.58 1.15 1,47 1,73 0.80 0.97 1.62 200 1.87 505 4.92
*Overall study area Includes sastem and westemn
{agoon transects onty

Beaufort Sea Waterfowl, 2001

92



Table 82. Continued.

Survey Date

tNon-barrier [sland Transect Nos, and Areas Samplad {km’)

Transect Number 30 32 33 60 61 82 63 101 102 301 302 401 180 181 182 183 184 150 191 192 153 601
Transect Area 5.00 572 7.52 576 444 452 5.36 B.44 £.00 692 5.24 7.28 5.68 4.24 516 5.64 6.28 4.48 7.00 9.84 4.24
EWITN 0.0 0.00 0.00 0.0 0.00
Sy Jun 7T 0.0 0.00 0.00 000 0.82
T 5Jul.i7 0.12 5.00 481 038 119.33
2829 Jul.T7 012 6.67 72.25 1505078 155055
15 AUg.77 112473
30 AUg.TT 545 047 14335 M&0a 49057
72 Sep.77 521 0.83_ 62645 145874 77653
73 Jun.7 B 0.00 0.00 0.00 .00 gal
& Jul.7 1171 0.24 0.00 350 T 30 244710778 T.00 6.00
5 Jal s 647 256 167 1474 Te1d 75,63
25 Jul.7 350 18.26 217 (2] ¥17] Z6.43 £.40 11.79 0:60 0.00
55 Aug.78 604 0.36 0.53 2376 7578 17.40 18310 117.62 0,00 0.00
15 Ag).78 14.56 0.00 Q.00 477 058 0.00
5 AuQ.76 54.37 53237 2533 34.86 3547 (1<) 107 0.00 0.00 0.00
56 Gep.78 364 73,70 1450 1113 1417 XL 30815 135401 20659 1857
15 Sep.78 16315 2650 33.24 g
23 5ep.78 310 2.61 000 36936 5.0 157.69 435,03 79,01 .00 1520
2Jun.79 262 0.00 Q.00 0.00 0.00 0.00
28Jul73 4.55 0.00 9.43 131.21 13845 41.48 18.84 104,01 .36 0.00
31 Aug-1 Sep.13 657 4587 9670 G405 0.00
2 Sep.13 250 19.79 g, [N 057 76,10
2 Aug B0 71.58 0. 000 250.8] EE<IRET Y4 0.00 16.38 0.00 0.00
18 Jul.B1 107. [+ £3.28 oKL 5.75
29 Jui.ai 0. 17 12948 11181 0.00
2 Aug.81 12203 [5X 1¢] 5196 700 A 222 205 0.00 0.00
12 Aug.B1 B, 1¢i] 737 8.57 0.27
25 Aug.8i X 33 1532 801 0.00
11 Sep.8i pik: 18. 154.87 puX Y] 65
16 Jul.82 240 FERE] 266 0.12 X 1268 LT 501
31 JulEz 0.12 00 38559  19a51 &
14 Aug 82 1. .00 26,12 0.3 )
28 Aug.82 8.00 768 18.85 0.3 150 E5.00 T (12
ﬁﬁ Sep82 0.20 4750 41968 8.53 .00 254.07 1914 1717
JulE3
8 Aug.64 12.00 70.28 0.00 7.94 0,00 70854 W& 6,00 6176 22719 193.37 T80
5 Aug.8y 0.00 1549 0.00 6.00 0.00 0.00 0.00 0.00 21601 MBYA 0.00 000 3RD 300
8 AUg.89 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.05 79.43 057 4.40 2358 23.45 0.00
9 Aug.89 141 0.00 0.00 0.00 0.00 0.00 0.00 0.33 T4.45 05T 0.00 000 2i1.24 38.01
18 Jul. 80 181 T4.65 0.00 36.89 a5z 0.00 0.00 8.29 000 227./5 piRp] 728 6268 19552 34.88 B.00 49003 3232 1653 B35
20 JuLK 5.68 15.56 150 0.35 56 Y] 56 16.64 00 147,40 [XW i 701 144,72 66.15 34.30 21.28 20032 24263 16014 .
23 Jul.0 .00 15.08 0.00 o0 p i) 00 0.00 0.5 K] 58,35 775 247 2218 256 0.19 268 367.64 450, p X
3 Alg. 00 123,95 1.06 [+ X3 .00 0.00 0.00 13.63 250 13064 i R 0.00 67.8 25 .54 G.00 189703 80223 £3.00__ 10000
4 Aug.50 o0 156.95° 0.00 0.00 000 11286 ¥ . 0.56 1320 ¥ 26.74 P 31930 27701 E0.57 3201
§ Aug.50 L 120 59.97 K] 014 31,16 41,04 14,45 [oXe] /0 18906 26.00 =]
16 Aug.50 017 27 V.25 L] 261
X Aug .50 33 1418 293 3.00 0,00 2.3 0.00 427 0.00 1957 2224 4.95 035 0.00 3752 0.00 4509 40652 23443 213
2 Sep.00 0.00 0.52 1430 6.00 0.22 0.00 0.0 0.00 0.00 15,48 TH 59.00 [rEr] 13,21 0.97 1.95 18.20 . 0 427
4 Sap o0 752 558 16.64 -k 6.00 3732 X I = A3 3.72 24.2% 7163 O X[
¥ Sep 90 0.0 14.62 155 A 1.0 6.00 .47 5202 192.73 301 140.40 48.56 053
18 Jul.el 12 0.3 12.43 T [¥7]
ERTE) 15.03 465 73 30 12850 742 .06 755 6.78 0.00 45,70 108.04 733 4357
20 Jui. . 1438 ABES 1545 11.48 511 b 84 0.35 11.78 7076 3300 X
22 Juk. Kl 7] .66 27.88 1085 1823 66.90 63,44 11667 0.00 57.20 10134 30.71 5081
4 Aug. o 3198 1396 76.59 0.0 16.48 3544 34.67 61.24 35 48.52 7613 8314 LEET]
10 Aug.o1 143358 10.24 69.94 031 13.32 30,11 16.04 o744 0.53 33.65 464 38.43 ;)
14 Aug.oi 5554 0.00 150 0.00 0.00 0.53 0.006 4147 1541 234 0.00 78,30 TR 0.0 101.43 1071 5.7 5.8
16 Aug 81 0.60 36.65 1.33 Z3.44 5.9 3.3 T3 0.47 167  138.Bf 14152 1.82 3521 73.35 3.0 .18 19.90 60 97 850
21 Aug 51 17.20 1748 .73 9.20 .50 1106 02 0.47 10,33 - 2A7.77 3.15 357 10,21 30.66 46,32 0.00 10.19 13,26 pI] FX!}
T Aug. 58 809 EXE] 0.00 0.00 12297 4 503 057
14 Aug. 53 1755 0.00 0.00 0.00 173.15 533893 200.89 2007
16 Aug. 98 2050 1.00 135 0.00 15793 29829 31.57 5153
3T Aug 38 0.68 1.65 0.83 0.00 4.69 26,37 5.2 7.0
3 Septoa 876 BLeT T iiES T8 AL YA Y 1
30 Jul.89 0.00 40,77 .00 300 1.60 0.00 .00 5.00 P X TN -1 0.00 79.28 oK) 098 0.27 24172 29143 31113 30313 LA
TAUg. 99 1026 29711 §.28 10.50 10.83 B.20 0.00 6.00 34710247 T 514l 3,53 [VE:H] 16.23 [ KE] .00 101.88 11558 14598 13451 2185
-Aug-55 0.00
5 Aug. 99 6.00 000 1.85 0.57 0.58 831 112 0.3 058 4385 k] 0.00 %85 535 [:Xe4] 0.00 176.13 22383 24244 10286 W
11 Aug. 59 357 261 0,00 5.00 0.00 L ¥} 20.65 2133 ., 352
26 Alp. 89 0.00 .82 0.00 1438 0.00 B.07 000 0.38 T8y 1507 101,13 927 267 T5350 kTR 0.0 18.79 10.08 421 TR 080
1 Aug. 00 0.00 411 0.00 0.00 0.00 0.00 .00 0.00 0.0 PLEY 10851 0,70 0.8 050 5814 0.00 147.78 133.56 164.47 6875 11957
B Aug. 00 300 163.40 0.60 6.00 0.00 0.80 038 0.00 0.08 40 kLYK 14.43 011 087 0.8 0.00 0.00 16069 30403 .24 3 )
12 Aug. 00 7.2 18.35 9.71 0.00 0.39 0.68 000 354 450 EkXk] 5750 3.46 1152 2050 3562 0.21 1.82 65,15 31,72 63.16 8513 3.5
14 Aug, 00 0.00 10.62 1011 0.00 0.00 .48 57.9 17.57 7332
74 Aug. 00 1308 3.27 0.00 0.00 0.5 1155 307 ] 000 Y240 T 4.01 YT 540 T 0.00 12,12 B ares 7705 500
23 Julo1 7.46 3257 0.00 4.88 9.0 0.00 000 a7 kXL E 2848 3.69 154y bR LX) (e T16.75 _ 206.04 B
8 AUg.0N .38 68.18 0.53 0.00 0.20 0.00 [£Xe) PN 500 AW 1820 5335 WHY  EX 198 0.00 13355 23564 “'(‘123‘ 62 4435 Al
11 Aug.01 0.00 0.84 0.00 11.54 0.00 0.61 G660 012 [} 904 34,78 6.93 304 8.81 0.00 0.20 25.31 3420 2211 9.09 0.00
4 p] 54 37 3 2z ) ] i) L] L) [:1] 59 &7 17 Y iy a7 ) EX] Ex) H ) &)
Mean = 3.40 3559 14.95 1.08 5.10 6.23 282 143 2.8 714 BAO2 19245 64.93 @n 8273 50.99 9,51 579 11046 17586 103.92 5396 6nA
sd.z 4,93 48.19 £8.61 1.84 9.51 1572 573 829 718 073 10984 26117 23751 8158 19843 a7.64 35.67 10.40 11659 16315 79.61 70.50 07.24
cv. = 1.45 1,32 459 1.73 1.87 252 2.03 385 277 479 1.3% 232 365 147 3114 1.72 375 1.80 1.06 0.96 0.77 1.31 0.94
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Tabla B2. Continued.

Survey Date
Transect Number
Transect Area

Tundra Transect Nos, and Areas Sampled (km’)

602
5.16

5.64

6.28

4.48

7.00

607
9.84

500
6.56

4l
542

502
891

503
5,52

5 Jun.77

2Jun.77

5Jul.77

28-73 Jul.7/

1% Aug.77

30AUQ.77

22 5ep.77

23 .Jun.78

5Jul.78

15 JULY

25 Jul.7

56 Aug.7

15 Alg.76

25 Aun. 78

5% Sep.78

15 Sep 78

23 Sep.78

22 Jun.78

28 JulL7g

5T Al Sep.79

22 Sep.79

2 Aug.8Q

18 Jut

29 Jut.

2 Aug.

12 Aug.

23 Aug.

11 Sep.

18 JuL.82

31 Jule2

14 Aug .82

28 Aug.82

23 Sep.a2

23 4ul.83

8 Aug.B4

6 Aug.B8

8 Aug.B9

9 Aug.B3

18 Jul. 50

20 Jul.50

23 Jul g

3 Aug.90

4 A %0

3 Aug. S0

16 Aug.90

7 Aug.60

7 Sap.50

EETE s

18 Jul.91

18 Al

20,Jul.

221l

4 Aug

k]
0 AUQ.9
[V

6 Aug.9

31 Aug.S

5Aug. 38

0.00

0.00

waf

]

0.00

0.0C

76 Aug 58

0.00

31 Aug. 98

0.00

0.00

3 5eptoa

30 LIS
TAug 99

19.51
116.21

3570
7514

76.96
0.00

6558

21.23

18873

B.16

16.60

517

151.63

0.00

4Aug. 59

S Aug. 9

30.66

100.54

.75

9.23

8.33

31.59

11 Aug. 99

Bawi

109.57

26 Aug, 53

13.83

47.20

1.07

1.87

31.08

1 Aug, 00

53 16

30,67

39.42

75.41

34.12

8 Aug. 00

31,35

528

12 Aug. 00

14.96

7.42

41.60

24T

14 Aug. 00

24 Aug. 00

0.00

558

19.01

29.41

23 Jul,01

—_ BAugOT _119.04

0.00
0.00

7.63

73,16

10.25

1t Aug.0l

0.00

0.00

11.65

4.46

3
Mean =
sd.z
eV, 3

16.54
2.2
1.58

27.70
33.97
i3

15.60
21.42
1.09

i3]

59,27
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Table B4. Habitat associations of long-tfailed ducks during aerial surveys in the barrier island-fagoon systems and
tundra transects between Spy Isfand and Brownlow Point, Alaska, 23 July-11 August 2001.

Number of Nuraber of  Number of
Sightings Sightings Sightings Total All  Percent of
General Habitat Type Specific Habitat Type 23 July 01 8 Aug 01 11 Aug 01 Surveys Total
Lagoon (9) Smooth fast ice (1) 1 - - 1 0.1
Lagoon (9) 91 145 69 305 35.6
Shoreline (land side} (14) 1 - 1 0.1
Barrier Island (11) Lagoon (9) 2 - - 2 0.2
Smooth fast ice (1) 3 - - 3 04
Island (11) 1 “ - 1 6.1
Shoreline (land side; 14) 5 - - 5 0.6
Shoreline (water side; 15) 166 150 40 356 ] 41.5
Artifical Structure (79)  Shoreline (land side) (14) 1 - - 1 0.1
Shoreline (15) 1 - - 1 0.1
Nearshore Sea <3 mi. (13) Smooth fast ice (1) 1 - - 1 0.1
Ocean (8) 17 7 6 30 3.5
Lagoon (9) 12 4 - 16 1.9
Unclassified Tundra (24) Shoreline (waterside) (15) 1 - - 1 0.1
Wet Tundra (25) Completely vegetated (25) - 1 - 1 0.1
Pond (47) - - 1 1 0.1
Medium lake (51) - - 3 3 0.4
Mainland Coast (27) Spit (10) 1 - - 1 0.1
Island (11) 1 - - i 0.1
Shoreline (water side; 15) 21 73 31 125 14.6
River Delta (92) Tidal flat (13) - 1 - 1 0.1
ALL HABITATS 326 381 150 857 100
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Table B5. Long-tailed duck behavior during aerial surveys in the barrier island-lagoon systems and tundra
transects between Spy Island and Browlow Point, Alaska, 23 July-11 August 2001.

Sightings  Sightings  Sightings  Total All  Percent of

Specific B;:haviors 23 July 01 8 Aug01 11 Aug0l Surveys Total
Hauled out on ice (01) , - - 1 1 0.1
Hauled out on land (02) 1 3 - 4 0.5
Hauled out (general) (03) - 12 4 16 1.9
Hauled out on land-swim/dive (06) - - - 0 0.0
Swimming (07) 277 359 110 746 87.0
Swimming then diving (08) 12 2 4 18 2.1
Swimming then flying (09) - 1 - 1 0.1
Flying (11) 2 - - 2 0.2
Standing (15) 2 1 1 4 0.5
Rest (23) 9 - - 9 1.1
Incubate (30) 1 - - 1 0.1
Unknown or unrecorded (99) 22 3 30 55 6.4
TOTAL 326 381 150 857 100
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Figure C7. Summary of density for yellow-biffed loons by 30-s time period segments in the barrier island-fagoon system belween
Spy Island and West Dock, Alaska, 23 July-11 August 2001.
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Figure C9. Summary of density for yelfow-billed loons by 30-s time period segments in the barrier island-lagoon system between
Pole Isfand and Brownlow Point, Alaska, 23 July-11 August 2001,
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Figure C15. Summary of density for glaucous gulis by 30-s time period segments in the bamer fsfand-lagoon system between
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Figure C17. Summary of density for glaucous gulls.by 30-s time period segments in the barrier island-lagoon systern between

Pole Island and Brownlow Point, Alaska, 23 July-11 August 2001.
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