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Beaufort Sea Waterfowl!, 2000

ABSTRACT

There is concern over declines in sea duck
populations in western North America and Alaska.
Aerial survey data for molting sea ducks and other
waterfowl in ceniral Alaskan Beaufort Sea barrier
island-lagoon systems collected during August 2000
add to the 13 years of long-term monitoring data
collected over the 24-year peried since 1977. Our
study objectives were to determine current distribution
and abundance of molting sea ducks and other
waterfowl, and to compare current and historical
pumbers and distributions of long-tailed ducks
(Clangula hyemalis) in the barrier island-lagoon
system between Spy Island and Brownlow Point,
Alaska. Five low-level aerial strip-transect surveys
were conducted during 1-24 August 2000 (3120 km,
1248 km®). Long-tailed ducks dominated the avian
fauna in August 2000, which is consistent with results
since 1977, Eiders, primarily common eider
(Somateria mollissima v-nigrum), were more abundant
in the eastern lagoon system (west of the Arctic
National Wildlife Refuge; mean density + standard
error; 7.2 + 1.92 eiders/km?); while scoters, primarily
surf scoter (Melanitta perspicillata), were more
abundant in the western lagoon system (west of
Prudhoe Bay; 4.6 + 0.53 scoters’km®). Geese and
swans were most abundant along the mainland
shoreline in the western lagoon (2.6 + 0.62 geese/km®)

and tundra south of the eastern lagoon (6.9 + 0.91
geese/km?). Gull abundance, primarily glaucous gulls
(Larus hyperboreus), was consistently higher in the
western lagoon system (1.8 % 0.50 pgulls/km?),
compared to the eastern lagoon system (0.6 + 0.11
gulls’km®). During August 2000, long-tailed duck
density was highest in the eastern lagoon system (52.2
+ 16.34 ducks/km®), followed by the western lagoon
system (36.5 * 10.94 ducks’km?), Stefansson Sound
(162 + 4.34 ducks/km?®), and tundra (1.5 £ 0.43
ducks/km?®). Both total number and mean flock size for
long-tailed ducks declined during the interval between
surveys on 8 August (23,562, 60.6 individuals/flock)
and on 12 August (7826, 11.4 individuals/flock),
possibly as a result of the storm on the 10-11 August
2000, Mean density of long-tailed ducks within this
survey area during July and August appears to have
declined from 1978-2000 (y = -4.49x + 175, R* = 0.295,
P = 0.055), without correction for number of km?
surveyed, regions covered, or variability in survey
conditions. Little of the variability in mean long-tailed
duck density was explained by consistent change over
time. Long-tailed duck distribution among transects in
the western lagoon shows a general decline from 1978-
2000, with the largest differences among barrier island
and mainland shoreline transects.

Key Words: central Alaska Beaufort Sea, Clangula hyemalis, eider, glaucous gull, Larus hyperboreus, long-

tailed duck, marine waterbirds, Melanitta, scoter, Somateria
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Aerial Surveys of Molting Waterfowl in the
Barrier Island-Lagoon Systems Between Spy Island
and Brownlow Point, Alaska, 2000

INTRODUCTION

Study Rationale

Tens of thousands of molting/flightless waterfowl
aggregate along the mainland and bamier island
coastlines in the central Beaufort Sea, Alaska (Figures 1
and 2). Based on scveral decades of study, we know
that these aggregations of molting/flightless ducks,
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 known to occur within the Spy
Island to Brownlow Point barrier island-lagoon systems
(Figures 1 and 2); long-tailed duck (Clanguia
hyemalis), common eider (Somateria mollissima v-
nigrum), king eider (Somateria spectabilis), black
scoter (Melanitta nigra americana), surf scoter
{Melanitta perspiciflata), and white-winged scoter
{Melanitia fusca deglandy).

Long-tailed ducks are the most abundant molting
waterfowl in these barrier island-lagoon systems
{Johnson 1990, Johnson and Gazey 1992). During the
carly 1990s, a monitoring protocol was designed and
tested for the U.S. Department of Commerce, Minerals
Management Service which was to evaluate changes in
abundance and distribution of marine waterfowl,
primarily long-tailed ducks, in relation to industrial
activities (Figure 1, Johnson and Gazey 1992). In
1698-2000, BP Exploration {Alaska) Inc. (BPXA) and
the Point Thomson Unit Owners (PTUO) funded LGL
Alaska Research Associates, Imc. (LGL) to collect
molting waterfowl] distribution and abundance data
(Noel et al. 1999a, 1999b) using methods developed
and tested for this monitoring protocel (Johnson and
Gazey 1992). In 1999-2000, Minerals Management
Service funded the U.S. Geological Survey, Alaska
Biological Science Center to monitor marine waterfow!
using this same protocol. BPXA and the PTUO have
continued to fund L.GL to collect data using the Johnson

and Gazey (1992} protocol, due to concerns over data
availability for Environmental Assessments and
questions of compatibility with historical data (Petersen
et al. 1999).

Study Objectives

This report presents the results of molting waterfowl
monitoring surveys during August 2000 between Spy
Island and Brownlow Point, Alaska. Objectives for the
2000 study were:

1. Document the distribution and abundance of
molting waterfow! in the barrier island-lagoon
systems between Spy Island and Brownlow Point,
Alaska.

2. Document the distribution and abundance of
molting waterfow! on large akes along an inland
transect befween Brownlow Point and the
Shaviovik River, Alaska.

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

4. Document the level of human activity during
surveys in the barrier island-lagoon systems
throughout the study areas.

Species of Concern in Central Beaufort
Sea Lagoons

Long-tailed ducks are the predominant species in
central Alaskan Beaufort Sea lagoon systems, and
therefore were the focus for the development of a
monitoring program which was designed to evaluate
changes in abundance and distribution of marine
waterfowl in relation to industrial development
(Johnson and Gazey 1992). Currently, there is concern
over reported declines in long-tailed duck populations
in western North America and Alaska (Hodges et al.
1996, Conant et al. 1997). Nesting population trend
data for long-tailed ducks on the Arctic Coastal 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
through 1999, Other authors have reported stable fong-



tailed duck populations during the same period (Conant
et al, 1997, Elliot 1997, Larned and Balogh 1997,
USFWS 1999), whereas Mallek and King (2000)
reported recent declines in the population.

Common eiders nest on cenfral Alaskan Beaufort Sea
barrier islands. Females with young and some males
may remain in coastal areas to molt (Johnson and
Herter 1989, Johnson 2000). Surf scoters also
commonly occur in barrier island-lagoon habitats along
the coast of the Beaufort Sea (Johnson and Richardson
1981). Commeon eider spring migrant counts at Point
Barrow, Alaska indicate that the number of eiders
nesting in northern Alaska and western Canada may
have declined by up to 50% between 1976 and 1594
(Suydam et al. 1999). Similarly, spring migration
counts of king eiders passing Point Barrow suggest a
50% decline between 1976 and 1994 (Suydam et al.
1999). Although breeding and winter surveys do not
effectively discriminate between black scoters, surf
scoters, and white-winged scoters, most indices appear
to show declines in populations of these sea ducks as
well (Elliot 1997, USFWS 1999). These estimated
declines, however, may not adequately incorporate
variability inherent in count methodologies and
differences in accuracy when comparing historical data
to the more accurate methodologies currently
employed. Despite these difficulties in interpreting
historical data for population trends, the perceptions
that these declines are real is widespread and has
prompted regulatory concern (Elliot 1997, USFWS
1999).

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). A total of 5 low-level aerial (fixed-
wing aircraft) surveys were flown during the period
1-24 August 2000 in the barrier island-lagoon systems
from Spy Island in the west to Brownlow Point in the
east (Figures 1 and 3). Brownlow Point lies on the
mainland just east of Flaxman Island (Figure 1)
Sampling was balanced by surveying both sets of
lagoons on the same day. Four contiguous transects
were surveyed within 4 habitat strata (offshore, barrier
island, lagoon, mainiand shoreline) in each lagoon. All
habitats within a lagoon systern were surveyed before
continuing to the next lagoon system to reduce the time
between sampling these transects, minimizing the
possibility of birds moving between transects. In
addition to these lagoon fransects, fundra transects
covered a sample of lakes between the Staines River
and the Shaviovik River (Figure 1),
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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 lkam/h. Transect
width was 400 m total: 200 m on each side of the
aircraft. On-iransect 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 Wildlife® v. 2.0
(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 mid July to
mid to late August, based on progression of the wing
molt {Johnson and Richardson 1981). 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; at least 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
improviag 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: Transect — start time (h-min-s),
general [ocation, 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 I-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,



RESULTS

Five aerial strip-transect surveys were conducted
during 1-24 August 2000 (Table 1); 4 of the surveys
were complete and 1 was incomplete. Total survey
effort was 3120 km (1248 km®, Table 2). Results are
presented below as a general overview, followed by
separate sections for various taxonomic groupings. We
rely on graphs, maps, and tables to illustrate relative
abundances, distributions, and habitat associations.
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 5 surveys are presented
on a series of 3 maps covering the survey area. Maps
for each survey date in 2000 for long-tailed ducks are
presented in Appendix A. Maps for other selected
species are presented in Appendix B. Habitat and
behavior analyses 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.

Survey Conditions

General weather conditions in the study arca were
recorded during each survey and as broadcast by radio
operators at the Deadhorse airport or at the Badami
Development weather office. Wind speed and direction
were assessed by a combination of water surface
conditions and pilot observations. Temperatures were
cither recorded at altitude from the aircraft or from
Peadhorse or Badami air-radio broadcast. Wind speed
and direction greatly influence sightability and behavior
of molting waterfow! (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). Strong westerly winds on the night
of the 10-11 August caused a storm surge of 1.5 m that
flooded low areas of the barrier islands and along the
mainland shoreline (Appendix C). Survey conditions
were near the acceptable wind conditions on 12 and
14 August 2000. Because of poor visibility offshore on
8 August and high winds on 12 August, we flew the
shoreline transects in the Stefansson Sound area on
these dates (Figure ).

Overview

Long-tailed ducks dominated the avian fauna in
2000, both in terms of numbers of individuals and
numbers of sightings (Table 3), which is consistent with
results since 1977 (Figure 4, Johnson and Gazey 1992).
Long-tailed ducks dominated in both the western and
eastern lagoon systems (Figure 1, Tables 4 and 5).
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Relative abundance among other avian groups,
however, differed among the 4 survey regions (westermn
lagoon, Stefansson Sound, eastern lagoon, and tundra,
Figure 1). Gull relative abundance was highest in the
Stefansson Sound region, but was highly variable
(Figure 5). Gull relative abundance was consistently
higher in the westem lagoon, than in the eastern lageon
(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 twndra (Figure 5).

Vessel traffic was highest on 14 August 2000 in the
Stefansson Sound region {Figure 6). Vessel traffic was
more consistent within the western lagoon and
Stefansson Sound regions (for island transects) than
within the eastern lagoon, although vessel traffic was
recorded throughout the survey area (Figure 6;
Appendix A, Table A3). Sighting records for human
activity including camps, nets, and all vessel traffic
during 2000 surveys are presented in Appendix A
(Table A3).

Loons

Although there was variability between individual
surveys, loons were generally most abundant on tundra
transects, followed by the western lagoon, Stefansson
Sound, and eastern lagoon (Figure 5). The number of
loons per survey ranged within regions from over 160
on 24 August (western lagoon) to less than 20 on
12 August 2000 (eastern lagoon) (Figure 7). Loon
density was highest within 3 survey regions on 8
August 2000, and in 1 region on 24 August 2000
(Figure 8). Pacific loons (Gavia pacifica) and red-
throated loons (Gavia stellata) were most common,
with the total density of Pacific loons more than twice
that of red-throated loons in the survey area (Table 6).
Loons were scattered throughout the survey area in low
numbers (Figures 9-11). Pacific loons were the most
widely distributed across habitat types with a higher
proportion of sightings in lagoon and mainland
shoreline habitats (Table 7).  Red-throated loons
occurred more often in mainland shoreline, lagoon, and
barrier istand habitats, and occurred less often than
Pacific loons in tundra habitats (Table 7). Yellow-
billed loons (Gavia adamsii} occurred primarily along
mainland shorelines and the barrier island shorelines
(Table 7).

Seabirds

Gulls, primarily glaucous gulls (Larus hyperboreus),
were the most common seabird group occurring within
the survey area (Figure 12).
Arctic Terns

Arctic terns (Sterna paradisaea) were not abundant

in the survey area, but occurred most frequently in the
western lagoon and in the Stefansson Sound regions



{Figures 5 and 12). Arctic tern density was highest on

14 August 2000 in the western lagoon and Stefansson

Sound regions (Figure 13). Many sightings were
- adjacent to the barrier islands (Table 8).

Gulls

Gull density increased in the western lagoon from
1-24 August and was highest in both the western lagoon
and Stefansson Sound on 14 August (Figure 14). More
than twice the mean density of gulls occurred in the
western [agoon than in the eastern lagoon (Figure 5).
The greatest concenfrations of gulls in the western
lagoon occurred near Spy, Leavit, Bertoncini, and
Stump islands (Figure 15). In the Stefansson Sound
region, gulls were concentrated at Cross Island
(Figure 16}. In the castern lagoon, gulls were scatiered
throughout the barrier islands, the lagoon, and the
mainland shoreline (Figure 17). Sabine’s gulls {(Xema
sabini) were recorded along the barrier islands
(Table 8) primarily within the western lagoon.

Incidentals

Jaegers occurred as single individuals, along and
offshore of the barrier islands in the western lagoon, on
all but the 1 August 2000 survey (Figure 18); and with
the exception of a single individual on the tundra on 8
August 2000 (Figure 19). Four black guillemot
(Cepphus grylle) sightings were recorded, 2 offshore, 1
in Prudhoe Bay, and 1 east of Cross Island
(Appendix B, Figures B13-B15).

Ducks

Eiders

Eiders were more common in the eastern lagoon with
numbers peaking on 8 August (Figures 20-23).
Common eiders were the most abundant species in this
group, comprising 99% of eiders that were classified to
species (Table 3). In the western lagoon, eiders were
mostly scattered in small numbers along the barrier
islands and in the lagoon with a few groups
concentrated around Spy Island (Figure2l). In
Stefansson Sound, eiders were concentrated south of
Reindeer, Cross, and Narwhal islands (Figure 22).
Most of the eiders in the eastern lagoon were south of
the Stockton and Maguire islands (Figure 23). Over
half of the common eider sightings were adjacent to the
barrier islands (Table 9). Eider densities were higher in
the eastern lagoon and Stefansson Sound than in the
western lagoon or tundra (Figure 5). Density peaked in
the eastern lagoon on 8 August (Figure 24). Density
appears to fluctuate widely within the Stefansson Sound
region, however, the surveys with decreased eider
density were flown along the shoreline, because of
weather conditions, instead of along the barrier islands
(Figure 24).
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Scoters

Scoters, primarily surf scoters, were most common
in the western lagoon, with the highest density on
8 August 2000 (Figures 5, 25-28). Scoters were far
more abundant in the western lagoon than in the eastern
lagoon (Figures 5 and 28, Tables 4 and 5), and over
80% of "sightings were on mid lagoon transects
(Table 10). The largest flocks of scoters were in
Simpson Lagoon (Figure 26). Surf scoter was the third
most abundant species in the survey area (Table 6).

Long-tailed Duck

The long-tailed duck was the dominant species in the
barrier island-lagoon systems between Spy Istand and
Brownlow Point during 2000 (Table 3), consistent with
survey data since 1977 (Figure 4). Mean density of
long-tailed ducks within this survey area during July
and August appears to have declined from 1977-2000
(Figure 29). Because survey transects were placed
closer to the shoreline and directly over the barrier
islands during 1977, and surveys only included half of
the transects in the western lagoon, we have also
evaluated this trend omitting the 1977 data (Figure 30,
Johnson and Richardson 1981). Both presentations
indicate a decreasing trend in long-tailed duck density,
with the trend less pronounced with omission of the
1977 data (Figures 29 and 30). Low values of ¢ for
these relationships (0.37 and 0.29), however, indicate
that little of the variability in mean long-tailed duck
density was explained by consistent change over time
(Figures 29 and 30). This summary, however, 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).

The molting long-tailed duck population in Beaufort
Sea lagoons from 15 July to 19 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 molt period
shows a general decline from 1978-1984 to 1998-20060
(Figure 31). The largest differences among transects in
the western lagoon from 1978-1984 to 1993-2000
occurred on 1 offshore, 4 barrier island, 2 lagoon, and 2
mainland shoreline transects generally at the westem
end of Simpson Lagoon (Figure 31). Mean areal
density generally declined for these ¢ western lagoon
transects through the 3 summary time periods between
1978 and 2000 (Figure 31). Only transect 202 declined
continuously through this period, however (Figure 31),
Mean densities for barrier-island transects 23, 31, and
201 were probably not different from 1978-1984 to
1985-1991 (Figure 31). In the eastern lagoon, mean
long-tailed duck density decreased on 3 barrier island
and 1 lagoon transect from 1989-1991 to 19982000,



while | lagoon and 2 mainland shoreline transects
increased (Figure 32).

Mean areal density was highest in the eastern lagoon
(52.2 + 16.34 ducks/km?), followed by the western
lagoon (36.5 = 10.94 ducks/km?), Stefansson Sound
(16.2 + 434 ducks’km?), and tundra (1.5 + 043
ducks’km?®) for surveys in August 2000; although
variability (* standard error) was high (Figure 33).
Both total number and mean flock size for long-tailed
ducks declined between surveys on 8 August (23,562,
60.6 individuals/flock) and on 12 August (7826; 11.4
individuals/flock), possibly as a result of the storm on
the 10-11 August 2000 (Figure 34, Appendix C). 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 35, Table 11). The relatively low use of the
mainiand shoreline in the western lagoon in 2000 is
consistent with the distribution of long-tailed ducks
observed in 1999 (Figure 36). However, in the eastern
lagoon, long-tailed duck distribution was scattered
throughout the area with sightings occurring along the
barrier island shoreline, throughout the lagoon, and also
along the mainland shoreline (Figure 37, Table 12).
Long-tailed duck use of the mainiand shoreline in the
eastern fagoon in 2000 is consistent with distributions
observed in 1999 and 1998 (Figures 38 and 39), In
Stefansson Sound, long-tailed ducks were concentrated
in the lee of Cross Island and the McClure islands, and
near the Endicott causeway in 2000 and 1999
(Figures 40 and 41, Table 13). Distribution maps for
each region by survey, showing long-tailed duck
density by 30-s period and vessel traffic, are presented
in Appendix A.

Other Ducks

Aside from scoters, eiders, and long-tailed ducks,
only a few other duck species were recorded. Smail
numbers of red-breasted mergansers (Mergus serrator)
were recorded on at least one survey date in all 4 survey
regions. Scaup (Aythya spp.) were recorded on 3
surveys in the western lagoon, and northern pintails
(Anas acuta) were recorded on all 4 tundra surveys.

Geese and Swans

Within the survey area during 2000, geese and swans
were most abundant on tundra and along the mainland
shoreline of the lagoons (Figure 3, Table 6), with
highest numbers on 1 August 2000 (Figare 42). Goose
and swan density was consistently higher and less
variable in the western lagoon than in the eastern
lagoon (Figures 5, 42-45, Table4 and5). Brant
(Branta bernicla) was the most common species
occurring primarily along the coastline in the western
lagoon (Figures 43-45, Tables 3-6). Greater white-
fronted goose (Anser albifrons} was the next most
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common goose species, occurring primarily on the
tundra toward the western end of the tundra transects,
and along the mainland shoreline of the lagoon
(Figures 4345, Tables 3-6). Lesser Canada geese
{Branta canadensis} occurred primarily on the tundra
near the western end of the tundra transects near the
Shaviovik River (Figure 4345, Table 14). Tundra
swans (Cygnus columbianus) occurred on-transect only
on the mindra. A few swans were sighted off-transect,
on the coastal tundra, in both the eastern and western
lagoon systems (Figure 43, Table 14).

DISCUSSION

Survey data for the central Beaufort Sea barrier
island-lagoon systems collected during August 2000
supplement the 13 years of long-term monitoring data
collected over the 24-year period since 1977. Based on
the 2000 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 (Orisimus glacialis) (Johnson
1982). During the flightless molt period from mid July
to mid to late August, male fong-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 barmrier 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).

During periods of disturbance (aircraft, boat and
humans) and rough water, Johnson (1982) found that
long-tailed ducks responded by moving to a nearby
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 overal! long-tailed duck numbers within the
study area in 1981 (4000 to 2000) indicated that there
was a general 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 1998-2000
(Figure 31). Similarly, 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



studics may also have contributed to a decrease in
density of long-tailed ducks on 3 of 4 barrier island and
an increase in density on 2 of 4 mainland shoreline
transects from 1989-1991 to [998-2000 (Figure 32).
This may in part be a reflection of sampling intensity,
survey timing, and survey weather conditions; but may
also be related to increased disturbance within this
lagoon system. Mean density of long-tailed ducks
within the entire survey area (combined western and
castern lagoons) during July and August appears to
have declined from 1978-2000 (y = -449x + 175,
R*=0.295, P = 0.055), without correction for number
of km® surveyed, regions covered, or variability in
survey conditions. However, little of the variability in
mean long-tailed duck density was explained by
consistent change over time. A dctailed 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
2000 survey results, but is currently being conducted as
a scparate deliverable to BPXA.

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 morming
(Johnson 1982, 1985; Flint et al. 2001). During mid-
day, long-tailed ducks typically move farther from
shore into mid-lapoon habitats to feed (Johnson 1982,
Flint et al. 2001). Although molting sca ducks have
been found to spend more time in open water when
disturbed intermittently by aireraft, swimming, 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 experi-
mental and control arcas were cited as reasons for an
inability to measure a response to experimental distur-
bances (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 arca
(Johnson 1982).

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 knvh) 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-island passes to take shelter in the lee of the
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mainland coast or north of the barrier islands (Johnson
and Richardson 1981). Afier the storm on the 10-11 of
August 2000 with sustained westerly winds of 70 km/h
and a storm surge of 1.5 m (Appendix C), density of
long-tailed ducks declined across our entire survey arca
(Tables 11-13).  This decline in density was also
documented in aerial surveys conducted by the USFWS
across the same lagoon systems (Appendix 2 in Flint et
al. 2001). Telemetry data after this storm indicated that
9 of 20 long-tailed ducks disappeared from the Cottle
Island area (western fagoon), but that 6 of these 9 ducks
returned te the arca by 15 August 2000 (Flint et al.
2001). To the east however, only 2 ducks left the
Flaxman Island area (eastern fagoon) after this storm
(Flint et al. 2001).

Keeping in mind that not all islands were searched
for nests in 2000, nest locations and aerial sightings of
adult birds were loosely associated for species nesting
on the barrier islands. Arctic tern nests were recorded
on barrier islands in the western lagoon, on Narwhal
Island, and on Belvedere Island during July 2000 (Flint
et al. 2001, Noel et al. 2001). Arctic tern sightings
were adjacent to Spy Island, Leavitt Island and
Bertoncini Island in the western lagoon, as well as
Narwhal Island (Figures B10-BI1). Conversely, Arctic
tern nests were found on Belvedere TIsland, but no
sightings were recorded near this island. Ovwver twice
the number of glaucous gull nests were recorded in the
western lagoon (47) as in the eastern lagoon (19) in
2000 (Flint et al. 2001). This was consistent with our
glaucous gull areal densities with twice the glaucous
gull density in the western lagoon compared to the
castern fagoon in 2000 (Figure 5). Common ciders were
recorded nesting throughout the survey arca with 214
nests in the westerm lagoon, 59 nests on islands in
Stefansson Sound, and 337 nests on islands in the
castern lagoon during July 2000 (Flint et al. 2001, Noel
et al. 2001). The number of eider créche sightings
(flocks with hens and ducklings) for offshore-mainland
transects (n = 11; i.c. transccts 101, 201, 603, 301, and
401; Figure 1} was positively, but not significantly,
correlated (r = 0.56, P = 0.089) with the number of
active common eider nests on islands in these transgects,

To address concerns over survey methods and data
compatibility, we compared aerial survey data for the
Beaufort Sca lagoon systems collected during 1999 and
2000 by the U.S. Fish and Wildlife Service (USFWS;
Flint et al. 2001) for the U.S. Geological Survey,
Alaska Biological Sciecnce Center, and the Minecrals
Management Service; and by LGL for BPXA. Survey
methods were generally similar, with similar aircraft
and flight speeds. USFWS used pilot/observers during
surveys, LGL uses 2 observers, allowing the pilot to
concentrate on following the shorelines and air traffic.
Timing of surveys was generally similar, although the
survey period flown by USFWS, 22 July to



8 September, was longer than the period, 30 July to
26 August, flown by LGL. We suspect that time of day
for flights was different between USFWS and LGL,
based on conversations with survey personnel (Tim
Tiplady USFWS, pers. comm.) and observations of
aircraft made during surveys. LGL surveys were
typically flown later in the day than USFWS surveys, as
recommended in the survey protocol (Johnson and
Gazey 1992). The flight order for survey transects was
also different for USFWS and LGL. USFWS flew
transects across a single habitat (i.e., all offshore, all
island, all lagoon transects) from west to east across the
entire survey area. LGL followed the protocol
established in Johnson and Gazey (1992) and flew
offshore to mainland transects sequentially within each
lagoon system {western or eastern). This method
reduces the risk of bird movements between transects
within a lagoon, due to daily feeding and loafing
patterns. In general long-tailed duck densities reported
for LGL were an average of 17 duckskm® higher
{approximately 3150 long-tailed ducks/survey) than the
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USFWS reported densities (Figure 46). In most
instances, the patterns of long-tailed duck abundance
across the survey area appeared to follow similar trends
in both data sets; although individual transects varied
{Figure 46).
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Photo by John
Male Long-tailed duck (Clangula hyemalis). Pair of Long-tailed ducks

A

.l

by Jahn Photo by John Warden
Nesting female common eider (Somateria mollissima Pair of common eiders.
V-nigrum).

Photo by John Warden Photo by Lynn Noel
Glaucous gull (Larus hyperboreas). Black brant (Branta bernicla nigricans)

Figure 2. Avian species occurring within the barrier island-lagoon systems between Spy Island and
Brownlow Point, Alaska
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Photo by Lynn Noel
Survey aircraft; float-equipped Cessna 206.

Long-tailed duck molting habitat, o Y Swve Johnson

Phato by Lynn Noei
Common eider nesting habitat-Pole Island.

Figure 3. Swurvey alrcraft and examples of habitals covered in the bamier island-lagoon systems
between Spy Isiand and Brownlow Point, Alaska.
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Figure 13. Areal density of temns for 5 aerial surveys by region between Spy island and Brownlow Foint, Alaska, 1-24 August
2000. On 8 and 12 August 2000 surveys in Stefansson Sound were flown along the mainland shoreline, on 1, 14, and 24 August
2000 surveys in Stefansson Sound were flown along the barrier islands. No survey was flown in the eastern lagoon or tundra on
14 August 2000,
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Figure 20. Total number of eiders on and off transect during aerial surveys in the barrier island-lagoon systems between Spy Island and Brownlow
Point, Alaska, 1-24 August 2000. Surveys were flown on 1, 8, 12, 14, and 24 August 2000. The survey on 14 August covered the westem lagoon
=) and Stefansson Sound areas only.
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Figure 24. Areal density of eiders for & aerial surveys by region between Spy Island and Brownlow Foint, Alaska, 1-24 August 2000.
On 8 and 12 August 2000 surveys in Stefansson Sound were flown along the mainland shoreline, on 1, 14, and 24 August 2000
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Figure 29. Mean areal long-tailed duck density with standard error by year for aerial surveys in the lagoon systerns between Spy Island and
Brownlow Point, Alaska, during July and August 1977-2000 (Table A2). Number of surveys is noted above bars. Data includes the western
lagoon from Spy Island to West Dock, and the eastern lagoon from Pole Island to Brownfow Point, Alaska. Some surveys did not include all
transects,

000z ‘mofiapy pa$ 1oftvag



6¢

Long-tailed Ducks/km?

550

& Mean Density
500 - Linear (Mean Density) |-
450 y= -:.49x +1475
R =0295
F =460, P =0,055
400
350
300
250 -z : i
- c'\ll ® :': i
- ]
200 N =
® I n <
=
150 . e ; !
I
100 — T + ! — I i
] + [ i o —

50 ] % * -

0

1978 1979 1980 1981 1982 1983 1984 4985 1986 1987 1988 19689 1990 1991 1992 1993 1994 1695 1996 1997 1998 1989 2000

Figure 30. Mean areal long-tailed duck density with standard error by year for aerial surveys in the lagoon systems befween Spy Island and
Brownlow Point, Alaska, during July and August 1978-2000 (Table A2). Number of surveys is noted above bars. Data includes the western
lagoon from Spy Istand to West Dock, and the eastern lagoon from Pole isfand to Brownfow Point, Alaska. Some surveys did not include aff
fransects.
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Figure 35. Summary of densfly for long-tailed ducks by 30-s
Spy Island and West Dack, Alaska, 1-24 August 2000.
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LONG-TAILED DUCK 1999
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Figure 36. Summary ofnsily for fong-tailed ducks by 30-s time period segments in the bamier island-lagoon system between

Spy Island and West Dock, Alaska, 30 July to 26 August 1999.
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Figure 37. Summary of density for fong-tailed ducks by 30-s time period segments in the barrier island-lagoon system between
Pole Istand and Brownlow Point, Alaska, 1-24 August 2000.
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Figure 42. Areal density of geese and swans for 5 aerial surveys by region between Spy Island and Brownlow Poimt, Alaska, 1-24
August 2000. No survey was flown in the eastern lagoon or tundra on 14 August 2000.
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Figure 44. Summary of densily for geese and swans by 30-s time period segments in the barrfer island-fagoon system befween
Spy Istand and West Dock, Alaska, 1-24 August 2000.
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Figure 45. Summary of density for geese and swans by 30-s time period segments in the barrier island-lagoon system beiween

Pole Isiand and Brownlow Point, Alaska, 1-24 August 2000.
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Figure 46. Mean density for long-tailed ducks by survey transect for surveys conducted by the U.S. Fish and Wildlife Service (Flint et al.
2001) and LGL Alaska Research Associates, Inc. (LGL) within the barrier island-lagoon systems from Spy Island to Brownlow Point,
Alaska, 22 July to 8 September 1999 and 2000. Mean difference between investigators for alf transects was 17 long-tailed ducks/km?,
with LGL generally reporting higher densities for long-tailed ducks. (See Figure 1 for transect locations)
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Table 1. Summary of weather and fagoon conditions during 5 aerial surveys in the barrier islfand-lagoon system between
Spy fsland and Brownlow Point, Alaska, 1-24 August 2000. (ADST = Alaska Daylight Savings Time)

Survey Air Wind Cloud
Start Time Duration  Temperature  Speed Cover Right Front

Survey (ADST) (minutes) (°C) (kph)  (tenths) Observer Left Rear Observer
WESTERN LAGOON (Spy Island to West Dock)

01 Aug 00  13:30:00 94,62 12° 16 0 Bob Rodrigues Lynn Noel

08 Aug 00  15:15:36 97.62 0° 0 3 Bob Rodrigues Lynn Noel

12 Aug 00  14:07:41 102.32 0° 21-25 8 Bob Rodrigues Lynn Noel

14 Aug 00 13:32:32 97.62 1° 26-30 I Bob Rodrigues Lynn Noel

24 Aug 00 15:46:50 97.17 -1° 11-15 10 Bob Rodrigues Michael Bentley
STEFANSSON SOUND (West Dock to Pole Island)

01 Aug 00 15:58:50 14.33 12° 15 0 Bob Rodrigues Lynn Noel

08 Aug 00 16:13:50 15.83 16° 11-15 3 Bob Rodrigues Lynn Noel

12 Aug 00 16:36:28 20.45 1° 16-20 8 Bob Rodrigues Lynn Noel

14 Aug 00  17:02:00 15.42 0° 11-15 0 Bob Rodrigues Lynn Noel

24 Aug 00  12:53:50 28.50 -3° 11-15 1 Bob Rodrigues Michael Bentley
EASTERN LAGOON (Pole Island to Brownlow Point)

01 Aug 00  16:19:25 115.70 12° 15 0 Bob Rodrigues Lynn Noel

08 Aug 00  17:56:24 116.60 16° 11-15 3 Bob Rodrigues Lynn Noel

12 Aug 00  16:59:44 116.10 1° 16-20 8 Bob Rodrigues Lyon Noel

14 Aug 00 |

24 Aug 00 13:18:05 112.02 -3¢ 11-15 10 Bob Rodrigues Michael Bentley
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Table 2. Summary of survey effort in the barrier island-lagoon systems between Spy Island and Brownlow Point, Alaska,
1-24 August, 2000. Western Lagoon (Spy Island to West Dock), Stefansson Sound (West Dock to Pofe Istand), Eastern

Lagoon (Pole Island fo Flaxman Isfand), and Tundra (Brownlow Polint to Shaviovik River).

Total Total Areal Total Total Areal
Transect Numberof Length Coverage Transect Numberof Length Coverage

Region Number Replicates  (km) (km?) Region Number  Replicates  (km) (k)
Western Lagoon 22 5 41.7 16.68  [Eastern Lagoon 60 4 51.9 20.76
23 5 50.7 20.28 61 4 50.8 20.32
24 5 52,7 21.08 62 4 483 19.32
25 5 59.6 2384 63 4 534 21.36
30 5 65.2 26.08 133 4 59.6 23.84
31 5 71.9 28.76 134 4 513 20.52
32 5 76.9 30.76 135 4 57.5 23.00
33 5 93.6 37.44 136 4 6l.1 24.44
101 5 108.9 43.56 180 4 56.0 22.40
102 5 71.9 28.76 181 4 49.3 1972
20 5 109.9 43,96 182 4 50.1 20.04
202 5 T76.7 30.68 133 4 51.1 20.44
301 5 83.2 35.28 190 4 64.0 25.60
302 5 60.1 24.04 191 4 66.8 26.72
401 5 92.8 37.12 192 4 69.3 27.72
402 5 733 29.32 193 4 825 33.00
601 5 74,6 29.84 604 4 54.9 21.96
602 5 64.1 2564 605 4 522 20.88
603 5 88.9 35.56 606 4 452 19.68
Total Effort 1421.7 568.68 607 4 544 21.76
Total Effort 1133.7 453,48

Stefansson Sound 19 2 38.0 15.20
20 2 13.6 5.44 Tundra 500 4 63.9 25.56
21 1 11.5 4.60 501 4 59.9 23.96
130 3 74.2 29.68 502 4 68.3 27.32
131 3 69.7 27.88 503 4 57.4 2296
132 3 6l.6 24.64 Total Effort 249.5 99.80

184 2 46,7 18.68
Total Effort 315.3 126.12 Total Effort All Transects 3120.2 1248.08

LS

0007 1mofiiy pag riofnoag



Beaufort Sea Waterfowl, 2000

Table 3. Total number of bird sightings and individuals seen on- and off-transect for all aenial survey
transects (total length = 3120.2 km) in the barrier isfand-fagoon system, offshore, and on tundra
between Spy Island and Brownlow Point, Alaska, 1-24 August 2000.

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) 265 6.7 376 0.5 66.1
RTLO Red-throated Loon (Gavia stellata ) 132 34 168 0.2 29.5
YBLO Yellow-billed Loon (Gavia adamsii ) 23 0.6 25 0.6 4.4
LOSP Loon Species (Gavia spp.) 36 0.9 46 0.1
Laons 456 11.6 615 0.9
PAJA Parasitic Jaeger (Stercorarius parasiticus) 1 0.0 1 0.0 25.0
LTJA Long-tailed Jaeger (Stercorarius longicaudus ) 3 0.1 3 0.0 75.0
JAEG Jaeger Species (Stercorarius spp.) 1 0.0 i 0.0
Jaegers 5 0.1 5 0.6
GLGU Glaucous Gull {Larus hyperboreus) 591 15.0 2371 34 953
SAGU Sabine's Gull (Xema sabini) 15 0.4 115 0.2 4.6
HEGU Heming Gull (Larus argentatus ) 1 0.0 1 0.0 0.0
Gulls 607 15.4 2487 3.6
ARTE  Arctic Tern (Sterna paradisaea) 28 0.7 88 .01
BLGU Black Guillemet (Cepphus grylle) 4 0.1 9 0.0
SEABIRDS (Jaegers, Gulls, and Terns) 644 16.4 2589 3.7
COEl Commeon (Pacific) Bider (Somateria mollissima v-nigra 322 82 4540 6.5 99.9
KI®! King Eider (Somateria spectabilis) 1 0.0 6 0.0 0.1
EISP  Eider Species (Somateria spp.) 40 1.0 349 0.5
Eiders 363 9.2 4895 7.1
SUSC Surf Scoter (Melanitta perspicillata) 186 4.7 2352 34 100.0
WWSC White-winged Scoter (Melanitta fusca) 1 0.0 1 0.0 0.0
SCOT Scoter Species (Melanitta spp.) 25 0.7 512 0.7
Scoters 216 5.5 2865 4.1
NOPI Northemn Pintail (4nas acuta) 11 0.3 46 0.1 0.1
OLDS Long-tailed Duck (Clangula hyemalis) 2002 50.9 53696 77.3 99.9
RBME Red-breasted Merganser {Mergits serrator) 7 0.2 27 0.0 0.1
SCAUP Scaup Species (Aythya spp.) 3 0.1 12 0.0
DKSP Duck Species 78 20 1235 1.8
Ducks 2680 68.1 62776 90.4
BRAN Black Brant (Branta bernicla) 43 1.1 1515 22 52.2
CAGO Canada Goose (Branta canadensis) 8 0.2 238 0.3 8.2
GWFG Greater White-fronted Goose (Anser albifrons) 32 0.8 904 1.3 31.1
LSGO Snow Goose (Chen caerulescens ) 3 0.1 215 0.3 74
DAGO Dark Goose 2 0.1 27 0.0
GOSP  Goose Species 3 0.1 150 02
TUSW Tundra Swan (Cygnus columbianus ) 16 04 32 0.0 1.1
Geese & Swans 167 2.7 3081 4.4
WATERFOWL (Ducks, Geese & Swans) 2787 70.8 65857 94.9
PHSP Phalarope Species (Phalaropus spp.) 4 0.1 21 0.0
SMSH Smal} Shorebird 36 0.9 329 0.5
MESH Medium Shorebird 5 0.1 11 0.0
SHOREBIRDS 45 1.1 361 0.5
WIPT Willow Ptarmigan (Lagopus lagopus ) i 0.0 1 0.0
CORA Common Raven (Corvis corax ) ) 0.0 1 0.0
SNBU Snow Bunting (Plectrophenax nivalis ) 1 0.0 1 0.0
BISP Bird Species i 0.0 1 0.0

ALL BIRDS

3936 100 69426 100




Table 4. Total number of bird sightings and individuals seen on- and off-transect for aerial survey fransects (total
length = 1421.7 km) in the barrier isfand-lagoon system and offshore between Spy Island and West

Dock, Alaska, 1-24 August 2000,

Beaufort Sea Waterfowl, 2000

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) 149 7.0 186 0.6 583
RTLO Red-throated Loon (Gavia stellata) 85 4.0 111 0.4 34.8
YBLO Yellow-billed Loon (Gavia adamsii) 20 0.9 22 G.1 6.9
LOSP Loon Species (Gavia spp.) 20 0.9 25 0.1
Loons 274 13.0 344 1.1
PAJA  Parasitic Jaeger (Stercorarius parasiticus) 1 0.0 1 0.0 333
LTIA Long-tailed Jaeger 2 0.1 2 0.0 66.7
JAEG  Jaeger Species (Stercorarius spp.) 1 0.0 1 0.0
Jaegers 4 0.2 4 0.0
GLGU Glaucous Gull (Larus hyperboreus) 331 15.7 1233 4.0 91.6
SAGU Sabine's Gull (Xema sabini ) 13 0.6 112 04 8.3
HEGU Heming Gull (Larus argentatus) 1 0.0 i 0.0 0
Gulls 345 16.3 1346 43
ARTE Arctic Tem (Sterna paradisaea) 18 0.9 71 0.2
BLGU Black Guillemeot (Cepphus grylle) 1 0.0 1 0.0
SEABIRDS (Jaepers, Gulls, and Terns) 368 174 1422 4.6
COEl Common (Pacific) Eider {(Somateria mollissima v-nigra ) 34 L6 161 0.5 100.0
EISP  Eider Species (Somateria spp.) 8 04 37 01
Eiders 42 2.0 198 6.6
SUSC Surf Scoter (Melanitta perspicillata’) 183 8.7 2329 715 100.0
SCOT Scoter Species (Melanitta spp.) 25 1.2 502 1.6
Scoters 208 9.8 2831 9.1
OLDS Long-tailed Duck (Clanguia hyemalis) 1117 52.8 24031 772
RBME Red-breasted Merganser (Mergus serrator) 1 0.0 7 0.0
SCAUP Scaup Species (Aythya spp.} 3 0.1 12 0.0
DKSP Duck Species 2?2 1.0 478 1.5
Ducks 1393 65.9 27557 88.6
BRAN Black Brant (Branta bernicla) 37 1.7 1240 4.0 6.5
GWFG Greater White-fronted Goose {Anser albifrons) 14 0.7 373 1.2 23.0
"DAGO Dark Goose 2 0.1 27 0.1
GOSP Goose Species 1 0.0 40 0.1
TUSW Tundra Swan (Cygnus columbianus ) 3 0.1 7 0.0 0.4
Geese & Swans 57 2.7 1687 54
WATERFOWL (Ducks, Geese & Swans) 1450 68.6 29244 94.0
SMSH Small Shorebird 1 0.5 9 . 0.3
SHOREBIRDS i1 0.5 90 03
GYRF Gyrfalcon (Falco rusticolus ) 1 0.0 1 0.0
RAPTORS 1 0.0 1 0.0
BISP  Bird Species 11 0.5 19 0.1
ALL BIRDS 2115 100 31120 160

59



Beaufort Sea Waterfowl, 2000

Table 5. Total number of bird sightings and individuals seen on- and off-transect for aerial survey transects
{total length = 1133.7 km) in the barrier island-lagoon system and offshore between Pole Island and
Brownlow Point, Alaska, 1-24 August 2000.
Number Percent Number Percent  Percent of
Species of of of of Classified
Code Species Name Sightings Sightings Individuals Individuals for Group
PAL.O  Pacific Loon {Gavia pacifica) 62 4.6 105 03 734
RTLO  Red-throated Loon (Gavia stellata) 30 22 36 0.1 252
YBLO  Yellow-bilied Loon (Gavia adamsii) 2 0.1 2 0.0 14
LOSP  Loon Species (Gavia spp.) 9 0.7 10 0.0
Loons 103 7.6 153 8.5
GLGU  Glaucous Gull (Larus hyperboreus) 168 12.4 302 0.9
SAGU  Sabine's Gull (Xema sabini) 1 0.1 2 0.0
Gulls 169 12.5 304 0.9
ARTE  Axctic Tern (Sterna paradisaea 1 0.1 1 0.0
BLGU  Black Guillemot (Cepphus grylle) 1 0.1 5 0.0
SEABIRDS (Jaegers, Galls, and Terns) 171 12.6 310 0.9
COEI  Common (Pacific) Eider (Somateria mollissima v-nigra 219 16.2 3699 112 100.0
EISP Eider Species (Somateria spp.) 21 16 160 0.5
Eiders 240 17.7 3859 11.7
SUSC  Swf Scoter (Melanitta perspicillata) 2 0.1 22 0.1 95.7
WWSC White-winged Scoter (Melanitta fusca) 1 0.1 1 0.0 43
SCOT  Scoter Species (Melanitta spp.) 4 0.3 10 0.0
Scoters 7 0.5 33 0.1
OLDS Long-tailed Duck (Clangula hyemalis) 773 57.1 27394 833
EBME Red-breasted Merganser (Mergus serrator) 4 0.3 9 0.0
DKSP  Duck Species 34 2.5 564 1.7
Ducks 1058 78.1 31859 96.8
BRAN  Biack Brant (Branta bernicla) 3 0.2 115 0.3 303
GWFG  Greater White-fronted Goose (Anser albifrons) 1 0.1 60 0.2 15.8
LSGO  Snow Goose {Chen caerulescens) 2 0.1 200 0.6 52.8
DAGO Dark Goose ¢ 0.0 0 0.0
GOSP  Goose Species 1 0.1 10 0.0
TUSW  Tundra Swan (Cygnus columbianus) 2 0.1 4 0.0 I.1
Geese & Swans 9 0.7 389 1.2
WASP  Waterfowl 0 0.0 0 0.0
WATERTOWL (Ducks, Geese & Swans) 1067 78.8 32248 98.0
PHSP  Phalarope Species (Phalaropus spp.) 3 0.2 19 0.1
SMSH  Small Shorebird 7 0.5 164 0.5
MESH Medium Shorebird 1 0.1 4 0.0
SHOREBIRDS 11 0.8 187 0.6
CORA  Common Raven (Corvus corax) 1 1
BISP Bird Species 1 0.1 1 0.0
ALL BIRDS 1354 100 32500 100
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Table 6. Species densities for all aerial survey transects (fotaf area = 1248.1 km*>) in the barrier

island-lagoon system between Spy Island and Brownlow Foint, Alaska, 1-24 August 2000,

Total Number  Number of
of Birdson  Sightingson  Bird Density
Species Code Species Name Transect Transect  (Number/km?)
LOONS
PALO Pacific Loon (Gavia pacifica) 350 247 0.280
RTLO Red-throated Loon (Gavia stellata) 159 127 0.127
YBLO Yellow-billed Loon (Gavia adamsii) 25 23 0.020
SEABIRDS (Jaegers, Gulls, and Terns)
PAJA Parasitic Jaeger (Stercorarius parasiticus) 1 1 0.001
LTIA Long-tailed Jaeger (Stercorarius longicaudus) 3 3 0.002
GLGU Glaucous Gull (Larus hyperboreus) 1885 488 1.510
HEGU Herzing Gull (Larus argentatus} 1 1 0.001
SAGU Sabine's Gull (Xema sabini) 114 14 0.091
ARTE Arctic Tern (Sferna paradisaea) 84 27 0.067
BLGU Black Guillemot (Cepphus grylle) 9 4 0.007
WATERFOWL (Ducks, Geese & Swans)
COEI Common Eider (Somateria mollissima v-nigra) 3765 289 3.017
KIE]I King Eider (Somateria spectabilis) 6 1 0.005
SUSC Surf Scoter (Melanitta perspicillata) 2196 175 1.760
WWSC  White-winged Scoter (Melanitia fusca) 1 1 0.001
OLDS Long-tailed Duck (Clangula hyemalis) 46806 1871 37.502
RBME Red-breasted Merganser (Mergus serrator) 27 7 0.022
NOPI Northern Pintail (4nas acuta) 46 11 0.037
BRAN Black Brant (Branta bernicla) 1415 42 1.134
"CAGO Canada Goose (Branfa canadensis) 58 6 0.046
GWGO Greater White-fronted Goose (Anser albifrons) 842 28 0.675
LSGO Lesser Snow Goose (Chen caerulescens) 200 2 0.160
TUSW Tundra Swan (Cygnus columbianus) 21 11 0.017
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Table 7. Habitat associations of loons during aerial surveys in the battier island-lagoon system and tundra transects between
Spy Isfand and Brownlow Poinf, Alaska, 1-24 August 2000,

Pacific Loon Red-throated Loon Yetllow-billed Loon

Number of Percent Number of Percent Number of Percent

29

General Habitat Type Specific Habitat Type Sightings  of Total Sightings  of Total Sightings of Total
Lagoon (9) Lagoon (9) 95 358 33 25.0 4 17.4
Barrier Island (11) Lagoon (9) - - - - - -
Shoreline (land side; 14) - - - - 1 43
Shoreline {(water side; 15) 24 2.1 24 18.2 7 304
Mainland Coast {27) 1 0.4 - - - -
Man-made Structures (79) 2 0.8 4 3.0 - -
Nearshore Sea <3 mi. (13) Ocean (8) 37 14.0 16 12.1 1 4.3
Lagoon (9) 5 1.9 1 0.8 1 43
Unclassified Tundra (19)  Pond or Lake (18) 11 4.2 2 15 ; ]
Unclassified Tundra (19) 2 0.8 - - - -
Lake w/o Emergents (43) 2 0.8 - - - .
Pond with Emergents (45) 9 3.4 - - - -
Large Lake (49) 1 04 - - -
Stream {35) - - I 0.8 - -
Wet Tundra (25) Pond or Lake (18) 6 23 - - - -
Lake with Emergents (42) i 0.4 - - - -
Lake w/o Emergents {(43) 3 1.1 - - - .
Pond with Emergents (45) 2 0.8 2 1.5 - -
Mainland Coast (27) Spit (10) - - - - - -
Shoreline (water side; 15) 60 22.6 47 356 9 39.1
River Delta (16) 1 0.4 2 1.5 . -
Onshore Lagoon (61) 1 0.4 - . . -
River Delta (92) Spit (10) - - - - - .
Tide Flat (13) 2 0.8 - - - -
TOTAL 265 100 132 100 23 100
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Table 8. Habitat associations of seabirds during aenial surveys in the barrier island-lagoon system and
tundra transects between Spy Isfand and Brownlow Point, Alaska, 1-24 August 2000.

Arctic Tern Glaucous Gull Sabine's Gull
Number Number Number
of Percent of Percent of Percent
General Habitat Type Specific Habitat Type Sightings of Total Sightings of Total Sightings of Total
Lagoon (9) Lagoon (9) 1 36 54 a.1 - -
Shoal (12) - - | 0.2 - -
Maudflat (41} - - i 0.2 - -
Barrier Island (11) Lagoon {9) - - - - - -
Spit (10) - - i 0.2 - -
Island (11) - - 62 10.5 1 6.7
Shoal (12) - - 3 0.5 - -
Shoreline (land side; 14) 5 17.9 79 134 2 13.3
Shoreline {water side; 15) 15 53.6 191 323 I1 73.3
Mainland Coast (27) - - 2 6.3 - -
Man-made Structures (79) - - 8 1.4 - -
Nearshore Sea Ocean (8) 2 7.1 16 2.7 - -
<3 mi. (13) Lagoon (9) 4 14.3 10 1.7 - -
Unclassified Tundra (19)  Unclassified Tundra {19} - - 3 0.5 - -
Stream (55) - - 1 0.2 - -
Wet Tundra (25) Pond or Lake (18) - - 1 0.2 1 6.7
Unclassified Tundra (19) i 3.6 1 02 - -
Wet Tundra {25) - - 4 0.7 - -
Mudflat (41) - - 1 0.2 - -
Mainland Coast (27) Spit (10) - - 1 02 - -
Island (11) - - 4 0.7 - -
Shoal (12) - - 2 0.3 - -
Shoreline (land side; 14) - - 7 12 - -
Shoreline (water side; 15) - - 100 16.9 - -
River Delta (16) - - 7 1.2 - -
Mudflat (41) - - I3 22 - -
Onshore Lagoon (61) - - 1 0.2 - -
High-centered Polygon (95) - - 1 0.2 - -
Low-centered Polygon (96) - - 1 02 - -
Large Lake (49) Large Lake (49) - - 1 0.2 - -
River Delta {92) Spit {10) - - - - - -
Island (11) - - 2 0.3 - -
Tide Flat (13) - - 10 1.7 - -
Mudflat (41) - - 2 0.3 - -
TOTAL 28 100 591 100 15 100
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Table 9. Habitat associations of eiders during aerial surveys in the barrier island-lagoon system and tundra transects between Spy Isfand and
Browniow Foint, Alaska, 1-24 August 2000.

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) 61 18.9 1 100.0 14 35.0 76 20.9
Barrier Island (11) Lagoon (9) - - - - . - - -
Island (11) i 0.3 - - - - I 0.3
Shoreline (land side; 14) 8 2.5 - - - - 8 2.2
Shoreline (water side; 15) 161 50.0 - - 13 32.5 174 479
Onshore Lagoon (61) 1 0.3 - - - - i 0.3
Man-made Structures (79) 1 0.3 - - - - i 0.3
Nearshore Sea <3 mi. (13) Ocean (8) 19 59 - - 3 7.5 22 6.1
Lagoon (9) 10 3.1 - - 3 7.5 i3 3.6
Unclassified Tundra (19)  Pond or Lake (18) - - - - - 2 5.0 2 0.6
Large Lake (49) - - - - 1 2.5 1 0.3
Wet Tundra (25) Pond or Lake (18) - - - - 2 5.0 2 0.6
Mainland Coast (27) Spit (10) - - - - - - - -
Shoreline (water side; 15) 47 14.6 - - 2 5.0 49 13.5
Pond or Lake (18) I 0.3 - - 1 0.3
Mudflat (41) 1 0.3 - - - - 1 0.3
Omnshore Lagoon (61) 11 34 - - - - 11 3.0
River Delta (92) Spit (10) - - - - - - - -
TOTAL 322 100 1 100 40 100 363 100
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Table 10. Habitat associations of scoters during aerial surveys in the barrier island-lagoon system
between Spy Island and Brownlow Point, Alaska, 1-24 August 2000.

Surf Scoter White-winged Scoter All Scoters
Number Number
of Percent  Number of Percent of Percent
General Habitat Type Specific Habitat Type Sightings of Total  Sightings of Total Sightings of Total
Lagoon (9) Lagoon (9) 153 82.3 - - 175 81.0
Barrier Island (11) Lagoon (9) - - - - - -
Shoreline (water side; 15) 24 12,9 - - 29 13.4
Pond (47) - - - - - -
Onshore Lagoon (61) - - - - - -
Man-made Structures (79) - - .- - - -
Nearshore Sea <3 mi. (13) Ocean (8) 5 2.7 1 100.0 6 2.8
Wet Tundra (25) Dry Tundra (23) - - - - - -
Mainland Ceast (27) Spit (10) - - - - - -
Shoreline (water side; 15) 4 22 - - 6 2.8
River Delta (92) Spit (10) - - - - - -
TOTAL 186 100 1 100 216 100
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Table 11. Long-tailed duck density (number of individuals/km 2 ) by aerial survey transect in the barrier island-fagoon system between Spy Island
and West Dock, Alaska, 1-24 August 2000,

Transect Numbers
Barder Islands ) Mid-Lagoon Mainland Shore Off Shore
Date 23 3] 202 201 24 a2 301 302 601 602 603 25 33 401 402 22 30 101 102
Molt (28 July-19 August)
1 Aug 00 528 67.02 69.50 20.20 5.00 411 2857 10691 119.97 8.54 53.16 0.00 0.00 0.70 0.00 0.00 000 000 0.00
8 Aug 00 833 416,73 205.96 102.86 0.00 16340 5876 3583 24832 7599 12222 0.00 0.00 1448 1724 0.60 0.00 0.00 0.00

12 Aug 00 16.24 66.72 2732 11.02 12.98 1835 3333 9750 13725 41.86 26.12 1.94 4.71 346 1099 0.62 722 354 450
14 Aug 00 7.43 109,09 73.33 30.36 6.37 10.62 2028 67.36 7332 60.63 9.19 1.60 1011 17.57 2089 1.49 0.00 000 000
Average Density 932 164.89 94.03 41.11 6.09 49.12 3524 7700 14472 4676 52.67 0.89 496 9.05 1228 0.68 181 089 123

Post-Molt (20 August—30 September)

24 Aug 00 1.02 84.46 67.00 83.27 0.48 327 3240 7.20 5.00 0.1% 50.29 326 0.00 4.01 0.00 1.52 1308 520 0.00
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Table 12.  Long-talled duck density (number of individuais/km? ) by aerial survey transect in the barrier island-
lagoon system between West Dock and Pole Island, Alaska, 1-24 August 2000,

Transect Numbers
Barrier Islands Mid-Lagoon Mainland Shore
Date 130 131 132 184 19 20 21
Molt (28 July—19 August)

1 Aug 00 8.33 10.53 5.23 - - - -
8 Aug 00 - - - 0.00 3595 098.08 0.00
12 Aug 00 - - - 1.82 3.77  0.00 11.52

14 Aug 00 1.71 37.55 23.49 - - - -
Average Density 5.02 24.04 14.36 0.91 19.86 49.04 5.76

Post-Molt (20 August-30 September)
24 Aug 00 5.71 42.60 15.10 - - - -
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Table 13.

Long-taifed duck denstty (number of individuals/km? ) by aerial survey transect in the barrier island-lagoon system between Pole
fsland and Brownlow Point, Alaska, 124 August 2000.

Transect Numbers
Barrier [slands Mid-Lagoon Mainland Shore Off Shore Tundra
Date 133 134 135 136 181 181 182 183 604 605 606 607 190 191 192 193 60 61 62 63 500 501
Molt (28 Tuly-19 August)
1 Ang 00 151.67 128.88 10534 3878 7036 0.50 5814 0.00 38.67 39.42 2541 34.12 147.78 133.63 164.47 6875 0.00 0.00 000 000 000 6.41
8 Aug 00 152.00 149.81 117.32 22808 40.11 062 048 000 1466 3135 528 9508 16069 304,03 9524 23575 1050 000 0.80 036 0.00 0.00
12 Aug 00 5096 7047 39.63 13146 11.52 2050 49.62 021 370 17.42 41.60 21.17 6515 31.72 69.16 4513 c.00 03% 068 000 0.0 4.17
14 Aug 00 - . . . - - . - - . . - . - . - - - - .
Average Bensity 11821 11639 8743 132,77 4066 7.37 3608 0.07 1901 2940 24.10 50.46 124.54 15646 109.62 116.54 350 013 049 012 000 3.53
Post-Maolt (20 August-30 September)
24 Aug 00 13.85 1587 13.99 65.17 3.2 540 588 0.00 0.00 558 19.01 2941 12.12 5440 37.63 27.05 0.00 020 11.59 401 0.00 3.40
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Table 14. Habitat associations of long-tailed ducks during aerial surveys in the barrier island-lagoon system and tundra fransects between
Spy Island and Brownlow Point, Alaska, 1-24 August 2000.

Number of Number of Numberof Numberof Numberof
Sightings Sightings Sightings Sightings Sightings  Total All  Percent
General Habitat Type Specific Habitat Type 1 Aug 00 8 Aug 00 12 Aug 00 14 Aug00 24 Aug 00  Surveys  of Total
Lagoon (9) Lagoon (9) 80 111 337 232 69 829 414
Man-made Structures (79) 1 - - - - 1 0.0
Barrier Island (11) Lagoon (9) 1 - 2 - - 3 0.1
Spit (10) - - - - - - .
Island (11) 1 - - - - 1 0.0
Shoal (12) 1 - - - - 1 0.0
Shoreline (land side; 14) 1 - - 16 5 22 1.1
Shoreiine (water side; 15) 36 199 199 99 144 727 36.3
Mainland Coast (27) - 2 - - - 2 0.1
Onshore Lagoon (61) - 1 - - 1 2 0.1
Man-made Structures(79) - 3 3 - - 6 0.3
Nearshore Sea <3 mi. (13) Sea Ice with Surface Water (7) - - - - 1 1 0.0
Ocean (8) - 6 15 1 15 37 1.8
Lagoon (9) 2 - - 2 4 8 0.4
Man-made Structures (79) - - - - - - -
Unelassified Tundra (19) Pond or Lake (18) - - 4 - - 4 0.2
Large Lake (49) - 1 1 - - 2 0.1
River (54} - - 1 - - 1 0.0
Wet Tundra (25) Pond or Lake (18) - - - - | 1 0.0
Large [.ake (49) 3 - - - 1 4 0.2
Mainland Coast (27) Lagoon (%) 9 - - - - 9 0.4
Spit (10) 1 - - - - 1 0.0
Island (11) 5 - - - - 5 0.2
Shoreline {land side; 14) - - - - 2 2 0.1
Shoreline (water side; 15) 43 61 111 31 58 309 15.4
River Delta (16) - 1 - - 1 0.0
Onshore Lagoon (61) 2 5 13 - 3 23 1.1
River Delta (92) Spit (10) - - - - - - -
ALL HABITATS 241 389 687 381 304 2002 100
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