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ABSTRACT

Global sea duck populations appear to be in decline, including the Pacific race of the common
etder (Somateria mollissima v-nigrum). It is not known whether this decline is reflected in nest
numbers found in the vicinity of Alaska’s North Slope. To assess the nesting status of common
eiders in this region, common eider, glaucous gull (Larus hyperboreus), and arctlc tem (Sterna
paradisaea) nests were documented on 15 islands along the central Alaskan Beaufort Sea coast
from Thetis Island to the Stockton Islands during 9-15 July 2002. Common eider nests were
most numerous, accounting for 63% (88 of 140) of all active nests within the approximately 321-
ha area searched. Glaucous gull and arctic tern nests represented approximately 36% (51 of 140)
and 1% (1 of 140), respectively, of all active nests. Mean and 95% confidence intervals of clutch
size for common eider nests were 3.0 + 0.44 €ggs per nest (2 = 35) and for glaucous gulls 2.0 +
0.76 eggs per nest (n = 7). Active common eider nests were not distributed evenly across islands
and island groups searched during 2002 either in proportion to island surface area (P <0.001), or
in proportion to the available island area with driftwood habitat (P < 0.001). In both cases, there
where more active nests on Thetis Island than expected, and fewer active nests on the Stockton
Islands than expected. Of the islands searched during 2002, the artificial island Duck Island
#1&2 supported the most active common eider nests (23%, 20 of 88, 9.5 nests/ha) although nest
density was highest on the artificial island Niakuk #4,5&6 (19.0 neststha, 22%, 19 of 88).
Niakuk A&B supported the highest number (67%, 34 of 5 1) and density (7.6 nests/ha) of
glaucous gull nests. Of the 601 active and failed common eider nest sites with habitat data, 4
nest sites (1%) were within buildings, 34 nest sites (6%) were not situated near driftwood or any
other cover type, 255 nest sites (42%) were located in low-density driftwood, 236 (39%) were in
medium-density driftwood, and 72 (12%) were in high-density driftwood. Commeon eider nest
sites occurred more frequently than expected in medium- and low-density driftwood and less
frequently than expected in high- -density and no driftwood habitats (P < 0, 001). Common eider
nests were concentrated at medium and high relative elevations (85%, 514 of 601) above sea
level (ASL) in contrast to the proportion of available habitats (P <0.001). Of the 82 glaucous
gull nests sites, active and Failed combined, with habitat data 35% (29 of 82) had no driftwood,
43% (35 of 82) were located in low-density driftwood, 18% (15 of 82) were in medium-density
driftwood, and 4% (3 of 82) were in high-density driftwood habitat. Glaucous gull nest sites

occurred more frequently than expected in low-density drifiwood and less frequently than
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~expected in high-density driftwood (P = 0.017). Glaucous gull nests sites were concentrated at
medium elevations ASL, 27% were high elevation, 47% were medium elevation, and 26% were
low elevation, similar to the distribution of avatlable habitat area (P = 0.208). Predation by arctic
foxes, polar bears, and glaucous gulls at the islands searched in 2002 had a marked impact on
nesting success of common eiders (85% of 601 nests were depredated). The most productive
nesting islands from 1970-2002 have included Cross Island (mean = 110.9 nests/year), Pole
Island (mean = 55.8 nests/year), Egg Island (W) (mean = 45.6 nests/year), Stump Island (mean =
44.7 nests/year), Lion Point (mean = 42.] nests/year), and Thetis Island (mean = 38.2 nest/year),
The mean annual number of common eider nests for 17 islands for which data were collected
consistently over many years was lower during 1970-1974 (144.4 + 66.10 nests/year [+ 95% CIJ)
than during either 1975-1985 (569.4 + 352.91 nests/year, P = 0.01) or 1987-2002 (574.5 +
273.58 nests/year, P = 0.01). The mean annual number of common eider nests was not different
from 1975-1985 through 1987-2002 (P = 0.98). The mean annual number of glaucous gull nests
for 19 islands for which data were collected consistently over many years was also not different
from 1975-1985 (154.4 + 77 89 nests/year) and 1987-2002 (1324 = 63.16 nests/year, P = 0.559).
Variation in nest survey method and timing across years may influence the number of active
nests counted because of missed late-initiated nests, early failed nests, or not recognizing some

empty nests as hatched.

Key words: arctic tern, drftwood habitat, egg depredation, glaucous gull, Larus hyperboreus,

Somateria mollissima v-nigrum
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Nesting Status of the Common Eider
and the Glaucous Gull in the
Central Alaskan Beaufort Sea2002

INTRODUCTION

Global sea duck populations, including the Pacific race of the common eider Somateria
mollissima v-nigrum, appear to be in decline on a global level {Elliot 1997; USFWS 1999). Oi1]
and gas exploration and development activities have been implicated in nesting failures by
causing disturbance, nest aba.ndonn_lent, habitat destruction, and facilitating nest and duckling
depredation. .

Although several hundred thousand eiders of 4 species migrate to the Beaufort Sea each épring
(Dickson 1997), only 2000 to 3000 common eiders nest along the Beaufort Sea coast of Alaska
(Johnson and Herter 1989, Johnson 2000). Most common eiders nest in loose aggregations or
colonies on coastal sand and gravel barrier islands and many of the most productive aggregations
occur in driftwood accumulations on relatively high-elevation islands that lie in the flood plumes
of large rivers. Common eiders initiate nests during mid- to late June (Johnson and Herter 1989),
producing an average of 4 eggs, which they incubate for approximately 26 days. Female
common eiders generally select nest sites in areas with relatively dense driftwood and/or beach
rye grass (Elymus arenarius) that provide concealment for the hen and nest. However, commmon
eider nests are sometimes located on bare sand/ gravel without driftwood or vegetative cover.
Peat banks may also be used for nesting, with hens making nest bowls within the eroded and
terraced peat shorelines. Hatching success is positively correlated with cover density (Schamel
1977, Johnson et al. 1987). Broods remain near lakes, in tidal ponds or lagoons, or in the
nearsi:ore-ocean for up to 6 to 12 weeks before migrating out of the Beaufort Sea {Johnson
2000). Details on the biology of common eiders in the Alaskan Beaufort Sea are described by
Johnson (2000).

Predation on eggs and ducklings by arctic foxes (Alopex lagopus) and glaucous gulls (Larus
hyperboreus) can be heavy in some years {(Larson 1960), and has been shown to be a major factor
in population declines of common eiders in southern Sweden (Pehrsson 1973). A study that
assessed impacts of petroleum development activities on nest success of common eiders on

Thetis Island, off the Colville River delta, indicated that restrictions in low-level aircraft over-
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flights, limited human intrusions, and removal of arctic foxes, substantially increased common
eider hatching and fledging success compared to most other wild populations (Johnson 1984,
Johnson et al. 1987).

Other species that nest on barrier islands include glaucous gulls and arctic terns (Sterna
paradisaea). In the Alaskan Beaufort Sea, glaucous gulls nest on coastal gravel/sand bars and
low islands (Johnson and Herter 1989), and are most abundant on barrier islands adjacent to river
outflows. As with common eiders, glaucous gulls probably select these islands because they are
surrounded by open water during spring runoff, which 1solates these sites from mammalian
predators. Barrier islands also provide gravel/sand areas with sparse vegetation, which is the
preferred nesting habitat for arctic terns (Hawksley 1957 in Johnson and Herter 1989).

Study Rationale _

Recently there has been concern over the apparent decline in 10 of the 15 species of North
American sea ducks (Elliot 1997, USFWS 1999). A number of these species occur within the
central Alaskan Beaufort Sea: long-tailed duck (Clangula hyemalis), common eider, king eider
(Somateria spectabills), spectacled eider (Somateria fischeri), Steller’s eider (Polfysticta stelleri),
black scoter (Melanitia nigra americana), surf scoter (Melanitta perspicillata), and white-winged
scoter (Melanitta fusca deglandi). Specific concem has been expressed with the reported 54%
decline in the number of common eiders migrating past Point Barrow in the spring between 1976
and 1994 (Suydam et al. 1997, USFWS 1999). The Alaska Natural Heritage Program, the U.S.
Geological Survey Biological Resources Division, and the Alaska Audubon Society have listed
the common eider as a species of concern.

The development of oil and pas reserves in the nearshore Beaufort Sea increases the risk of
damage and/or disturbance to biological resources from industry related activities such as aircraft
over-flights, marine vessel traffic, construction of gravel islands, drilling activities, accidental oil
or fuel spills, and increased predator populations. Understanding the impact of ongoing
operations and projected developments to productivity and survival of common eiders is essential
for planning and development of mitigation strategies. Continued monitoring of nesting
common eiders on the barrier islands will provide useful information to resource agencies and
industry during planning, development, and operation of nearshore oil and gas facilities.

Since the early 1970s, sporadic agency and industry sponsored studies have documented the

nesting effort of common eiders on Beaufort Sea barrier islands between the Colville and

I
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Canning Rivers (Schamel 1974; Gavin 1976; Divoky 1978; Johnson and Richardson 1981;
Johnson 1984; USFWS, Office of Ecological Services, Fairbanks, Alaska [unpublished data];
Noel et al. 1999a, 2001; Noel and Johnson 2000; Flint et al. 2001; Lanctot et al. 2001). Research
efforts declined during the 1990s, however, with prospects for development in the Point
Thomson Unit, efforts were resumed in 1998 (Noel et al. 1999a, 2001, 2002; Noel and Johnson
2000; Flint et al. 2001; Lanctot et al. 2001). Since 2000, LGL Alaska Research Associates, Inc.
and the U.S. Geological Survey, Alaska Science Center have cooperatively censused the central
Alaskan Beaufort Sea barrier islands for nesting common eiders. Dividing the effort among

these islands has allowed for the collection of 2 more complete data set.

Issues )
Four aspects of oil and pas development can affect common eiders and other species that nest

on barrier islands in the central Alaskan Beaufort Sea- (1) disturbance and displacement &uring
nesting, (2) loss of nesting habitat, (3) potential increased predation by arctic foxes, glaucous
gulls, grizzly bears (Ursus arctos), and polar bears (Ursus maritimus) that may be attracted to
development, and (4) exposure to spilled oil or fuel from nearshore developments.
Objectives

The objectives of this study were to:

1. Determine the distribution and abundance of common eiders, glaucous gulls, and other
species nesting on barrier islands in the central Alaskan Beaufort Sea in 2002,

2. Determine the presence of mammalian and avian predators on these barrier islands and

document nest depredation.

Mark a sample of common eider females to determine nest site fidelity among selected

barrier islands. -

L%

ISLAND DESCRIPTIONS

It is important to understand that the configurations of the barrier islands along the coast of the
central Alaskan Beaufort Sea are constantly changing (Figure 1). Ice movement and ice override
along the northern sides of the barrier islands often rearrange large quantities of sand and gravel
on the barrier islands, primarily during late winter/spring when heavy winter ice is driven against
the barrier islands by strong easterly winds. During the summer and fall open water period,
strong winds, waves, and long-shore currents move large quantities of sand and gravel westward,

thereby eroding away northern and eastern portions of the islands and adding to the western ends
of the islands.

2
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In addition to these erosional events caused mainly by ice, winds, waves, and currents, strong
west and southwest winds during the fall often cause storm surges that result in significant
increases in nearshore sea level and flooding of low-lying portions of the barrier islands. These
flooding events often rearrange driftwood and other buoyant debris (i.e., common eider nesting
habitat) in such a way that it is concentrated on the highest portions of the barrier islands
(Figure 2). In some instances, large sections of tundra or vegetation on barrier islands may be
affected by these storm surges. The surges of seawater onto tundra and other vegetation on the
barrier islands usually result in the loss of these communities and further exposure of sand and
gravel substrates to winds, waves and ice accelerates the processes of coastal erosion and barrier
island habitat alteration.

The following descriptions of the barrier islands used as nesting habitat by common eiders
along the central Alaskan Beaufort Sea coast are based on both historical and current information
about the islands. Island descriptions are based on a combination of digital base maps provided
by BP Exploration (Alaska) Inc. (BPXA) Cartography Department; field notes; aerial
videography of the islands during 2000-2001 provided by Mike Anthony of the U.S. Geological
Survey, Alaska Science Center: and descriptions by Angus Gavin (1976). The digital maps for
the Jones/Return Islands based on 1981-1993, 1500 ft aerial photography (BPXA Cartography
metadata) were updated using 2000 photography. Digital maps for islands from Reindeer Island
to Flaxman Island were updated based on 1998 aerial photography. Updated files were used for
area and distance computations. Elevation data in descriptions are based on the most recent
digital maps, unless otherwise cited. Some comparisons of changes between map sets are given
to illustrate the dynamic nature of these islands. |
The Jones Islands

Thetis Island (52 ha) is located in the spring flood plume of the Colville River about 9 km
northeast of the river delta and 8.6 km from the coastline. Thetis Island Is approximately 4.8 km
long with a maximum width of ~500 m, although most of the island is less than 100 m wide.
The maximum elevation of the island is about 6 fi (2 m, Gavin 1976) with about 30% of the
island surface higher than 1 m above sea level. Substrates consist of fine sand and gravel (Gavin
1976). Driftwood and vegetation that may provide nesting cover for eiders occurs on less than
10% of the island surface. Areas with vegetation, including Puccinellia phryganodes, and

Artemisia sp., are primarily located in the central portion of the island. An exploratory drilling
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pad was constructed on the western lobe of Thetis Island and remains as the highest portion of
the island. A small cabin was located near the middle of island but has eroded away. Current
human use of this island was documented during common eider nesting surveys in 1999-2002
(Noel et al. 199%a, 2001; Noel and Johnson 2000). During 1999, Thetis Island remained intact,
but during 2000 and 2001 the island was separated by small channels into 3 pieces. In 2002
Thetis Island was broken into 2 parts. The main portion of the istand was intact, but a small spit
off the south end of the island was disconnected.

Spy Island (60 ha) is located about 18 km from the Colville River delta and 5.7 km from
Oliktok Point. Spy Island is appreximately 5.5 km long with a maximum width of 200 m,
although most of the island is less than 100 m wide. The maximum elevation of the island is
about 3-4 ft (1 m, Gavin 1976), with about 15% of the area higher than 1 m above sea level,
Substrates consist of silt, very fine sand, and gravel (Gavin 1976). There is no vegetation‘cover
on the island and driftwood cover occurs across 25% of the island surface. Spy Island has
increased 20% in surface area based on comparisons of 1981-1993 and 2000 mapping.

Leavitt Island (42 ha) occurs as a spit west of Pingok Island, and is often attached to Pingok
Island. Located 6.3 km offshore from No Point (Milne Point Unit F Pad), Leavitt Island is
approximately 5 km long with a maximum width of 150 m, although most of the island is less
than 100 m wide. The maximum elevation of this island is 6.2 ft (2 m), with 26% of the island
surface higher than 1 m above sea level. Substrates consist of silt, sand and various sizes of
gravels (Gavin 1976). High to medium density-driftwood cover occurs across about 20% of the
island surface, but there is no vegetation cover. Leavitt Island was attached to Pingok Island
during eider nest searches in 1999, but a break that formed between Pingok and Leavitt during
2000 still exists. Leavitt Island has decreased 12% in surface area based on comparisons of
1981-1993 and 2000 mapping.

Pingok Island (~300 ha) is located 3.4 km north of Milne Point. Pingok Island is 6.8 km long
with a maximum width of 950 m, although most of the island is less than 500 m wide. Nearly
85% of Pingok Island is covered by tundra vegetation. Maximum elevation on the island is 16.6
ft (5 m) on the western tundra lobe. Fine gravels cover 15% of the island surface and are found
along the seaward side of the island and at either end (Gavin 1976). Driftwood accumulations on

gravel areas and beach ryegrass mounds at the eastern edge of the island that may provide nesting
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cover for eiders occur across 25% of the island’s gravel surface. The gravel portion of Pingok
Island has increased 36% in surface area based on comparisons of 1981-1993 and 2000 mapping.
Bertoncini Island and Peat Island (38 ha) are Jocated 3.4 km north of the coastline northeast
of Milne Point. Bertoncini Island is 5.2 km long, with a maximum width of 320 m, although
most of the island is less than 50 m wide. The maximum elevation of Bertoncini Island is 10.3 ft
(3 m) on the tundra covered portion, and 10% of the gravel surface is higher than 1 m above sea
level. Bertoncini Island was described by Gavin (1976) as completely tundra covered with fine
silt, sand and gravels. Comparison of maps in Gavin (1976) with 1981-1993 and 2000 mapping
indicates that tundra covers approximately 21% of the island, and gravel spits have formed off
- both the west and east ends of the island. Connectivity between Bertoneini Island and Bodfish
Island to the east has changed in recent years. Portions of the spit on the west end of Bertoncini
may also have extended to Peat Island and then westward to Pingok Island in past yeafs, and
there appears to be inconsistency in the designation of the location and extent of the island
boundaries. Peat Island was a small island consisting almost entirely of peE.lt mounds and the
remains of a dwelling (vertical driftwood poles and a collapsed roof structure); the peat portion
of this island disappeared during a fall storm in the late 1980s and now consists entirely of sand
and gravel that is sometimes connected to Bertoncini Island and/or Pingok Island. The gravel
portion of Bertoncini Island has increased 25% in surface area based on comparisons of 1981-
1993 and 2000 mapping.

Bodfish Island (60 ha) is located east of Bertoncini Island 3.3 km from the mainland coast.
Bodfish Island is 2 km long with a maximum width of 700 m. Maximum elevation is 16.7 ft (5
m) on the tundra covered portion of the island, with 20% of the gravel surface 6f the island
higher than 1 m above sea level. Bodfish Island was described by Gavin (1976) as completely
tundra covered. Recent mapping indicates that tundra covers 52% of Bodfish Island and gravel
spits have developed on both the east and west ends of the island. Scattered driftwood covers
about 5% of the island’s gravel surface. The gravel surface area of the island has increased 31%
based on comparisons of 1981-1993 and 2000 mapping.

Cottle Isiand (104 ha) is located approximately 2.6 km from the coastline. Cottle Island is 8.1
km long with a maximum width of 300 m, although most of the island 1s less than 100 m wide.
Current mapping identifies 3 patches of tundra with elevations greater than 10 ft (3 m) covering

12% of the island. About 30% of the gravel surface is higher than 1 m above sea level. Gavin

/
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(1976} described Cottle Island as long and thin, composed of sand and fine gravels with a small
patch of tundra, but otherwise unvegetated. Driftwood occurs across about 15% of the island
surface. Gavin (1976) shows a distinct breech between Cottle Island and Long Island. Mapping
since [981-1993 has consistently shown a connection between Cottle Island and Long Island,
although a low area between the islands that over-washes 1s evident. The gravel area of the
island has increased 20% based on comparisons of 1981-1993 and 2000 mapping.

The Return Islands

Long Island (110 ha) is located 2.8 km from coast, with the eastern third of the island 4.2 km
from Kuparuk River delta. The eastern portion of Long Island is within the spring flood plume
of the Kuparuk River. Long Island is 10.8 km long, 125 m wide, and has no vegetation. The
maximum elevation is 9.2 ft (3 m) with 28% of the surface area hj gher than 1 m above seai level.
Gavin (1976) described Long Island as a long thin island, broken in places by narrow, sﬁallow
cuts, and composed of silt, sand, and various grades of gravel, with considerable debris (logs,
etc.). Scattered driftwood occurs across about 6% of the island surface. During summer 1999,
Long Island was contiguous. Long Island was divided into 2 parts based on mapping from 1981-
1993, and into 3 parts based on 2000 mapping. The gravel surface area has increased 22% based
on comparisons of 1981-1993 and 2000 mapping. )

Egg Island (10 ha) is located 2.1 km from the coast within the spring flood plume of the
Kuparuk River. Egg Island is 2 ki long with a maximum width of 150 m, although most of the
istand is less than 75 m wide. Maximum elevation is 5.8 fi (1.8 m), with 32% of the island
surface area higher than 1 m above sea level. Gavin (1976) describes Egg Island as composed of
silt, fine sand, and a mixture of gravels with little or no vegetation and some driftwood.
Scattered driftwood covers 5-10% of the island surface. During sumrmer 1999, Egg Island was
contiguous, but during 2000 and 2001 the island was split into 2 parts similar to previous
descriptions (Gavin 1976). The island surface area has decreased 4% based on comparisons of
1981-1993 and 2000 mapping.

Stump Island (52 ha) is less than 1 km from the coast and lies within the spring flood plume of
the Kuparuk River. Stump Island is approximately 6.5 km long with a maximum width of 500
m, although most of the island is less than 75 m wide. Maximum elevation is 6.8 ft {2 m), and
17% of the surface area is higher than 1 m above sea level. Gavin (1976) describes Stump Island

as composed of silt and fine sand with some pea sized gravel, no vegetation, and some driftwood.
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Driftwood occurs across 25% of the island. The surface area of Stump Island has increased 33%

based on comparisons of 1981-1993 and 2000 mapping.

The Midway Islands
Reindeer Island (35 ha) is located 12 km from the coast north of Prudhoe Bay. Reindeer

Island is 3.5 km long with a maximum width of 300 m, although most of the island is less than
100 m wide. Gavin (1976) described Reindeer Island as a low, long, thin istand with an
elevation of 3-4 ft (1-1.2 m), composed of silt and fine sand with no vegetation. Detailed
topographic information does not exist for Reindeer Island; about 20% of the island’s surface is
higher than 1 m above sea level. -Driftwood occurs across about 10% of the island surface.
Reindeer [sland has been split into 2 parts since summer 2000.

Argo Island has existed as only a submerged shoal since our common eider nesting sﬁrveys
were resumed in this area in 1999. .
The Niakuk Islands

The Niakuk Islands (6.4 ha) are a series of five small islands stretching in a northwesterly
direction off Heald Point at the mouth of the Sagavanirktok River. Niakuk A or Sag Delta #5, at
4.0 ha the largest island as well as the closest to shore, measures approximately 400 m long and
190 m wide at the widest points. Maximum elevation on Niakuk A is 3.3 ft (1 m), and this island
contained an exploratory drilling pad at one time. Niakuk A, Niakuk B (0.5 ha), and Niagkuk
#1&2 are natural islands. Niakuk #1&2 (0.9 ha) was enlarged by the construction of a drilling
pad; 1s about 130 m long and a maximum of 120 m wide, and has a maximum elevation of 2.9 ft
(0.9 m). Niakuk B is triangular (100 m by 70 m at widest points) and has a maximum elevation
of 4 ft (1.2 m). Niakuk C (0.05 ha) is a small (70 m by 20 m) shoal. Nigkuk 4,5&6 (1.0 ha) is
an artificial island, roughly 300 m long and <100 m wide, with a maximum elevation of 3.4 ft
(1.0 m). Gavin (1976) describes these islands as composed of silt, sand and some fine gravel,
with a few patches of sparse tundra vegetation. Scattered driftwood covers approximately 15-
20% of the island surfaces.

Cross Island
Cross Island (58 ha) is 17 km from the Sagavanitktok River delta. Cross Island is 4 km long

with a maximum width of approximately 350 m. Detailed topographic information does not
exist for Cross Island but about 40% of the islands surface is higher than 1 m ASL. Gavin (1976)

described Cross Island as composed of silt and sand with coarse gravels and some patches of
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vegetation, and an old cabin near the center of the island, which did not appear to be active,
Scattered driftwood, patches of concentrated driftwood, and some vegetation that provide nesting
cover for eiders occur on about 20% of the istand surface. Cross Island is used as a whaling
station by Nuigsut whaling captains and contains numerous structures and whale bones. The
western end of the island has been modified by piling gravel to an elevation of 20 ft (6 m) or
higher to support buildings.

No Name Isiand (5 ha) is a narrow spit southeast of Cross [sland, 14 km from the
Sagavanirktok River. No Name Jsland is broken into several pieces, and is at most 100 m wide
and 0.8 km long. Elevation was 3-4 ft (1 m) above sea level (Gavin 1976). There is no detailed
topographic information for No Name Island; about 30% of the island is higher than 1 m above
sea level. Gavin (1976) described No Name Island as composed of silt, sand, and fine igravel
with no vegetation and scattered driftwood. About 5% of the island surface contains scattered
driftwood.

Duck Island

Duck Island (1.5 ha) is located at the mouth of the east channel of the Sagavanirktok River,
between Howe Island and the Endicott Causeway. Duck Island consists of 2 small 1slands with
mud flats between. Duck Island is approximately 360 m lIong and a maximum of 60 m wide.
Maximum elevation is 7.9 ft (2.4 m). Gavin (1976) describes the island as composed of mostly
sand and gravel, with some tundra vegetation along the higher reaches. About 46% of the
island’s surface is higher than 1 m above sea level, and scattered pieces of driftwood occur across
the island.

Duck Island #1&2

Duck Island #1&2 (2.1 ha) is an artificial island, located about 500 m east of the Endicott
Causeway and south of Endicott’s Satellite Drilling Island (SDI). It is 740 m Iong and 70 m wide
at its widest point, although most of the island is less than 50 m wide. The island is composed of
medium and fine gravels. The maximum elevation is 8.5 ft (2.6 m) at the site of the abandoned
drilling pad. About 40% of the island’s surface is higher than 1 m above sca level, and scattered
driftwood covers approximately 30% of the surface area below the grave] pad.

The McClure Islands

Narwhal Island (38 ha) is located 15 km north of Point Brower. Narwhal Island was split into

2 parts during 2000-2001 with a total length of 3.8 km. Narwhal Island was a single island
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eiders and glaucous gulls. Gavin (1976) notes a Cold Island as the second island in the Stockton
chain. The location of Cold Island, according to Gavin’s (1976) map, is between Pole Island and
Belvedere Island. Gavin’s description of Cold Island fits what appears on current maps as
Belvedere Island (Gavin 1976). Gavin’s description of Belvedere Island matches the unnamed
shoals south of the current Belvedere Island (Gavin 1976).

Belvedere Island (29 ha) is located 12.7 km from the mainland coast. As currently represented
on maps, Belvedere Island is 4.4 km long, and composed of several pieces. The maximum width
15 250 m, although most of the island is less than 50 m wide. Gavin (1976) described this island
as 3-4 ft (1-1.2 m) in elevation, composed of silt, sand and fine gravel, with patches of coarser
gravels, and no vegetation. No topographic information exists for Belvedere Island; about 30%
of the island is higher than 1 m above sea level, with about 10% of the island containing poitential
nest cover materials. Belvedere Island and Pole Island were connected to each other by éravel
during 2001-2002.

The Maguire Islands

Challenge Island (19 ha) is located 5.5 km from the mainland coast between Bullen Point and
Point Hopson. Challenge Island is 3.5 km long with a maximum width of 170 m, although most
of the island is less than 50 m wide. Gavin (1976) described Challenge Island as 3-4 ft (1 m) in
clevation, composted of silt, fine sand and some gravel with no vegetation. No topographic
information exists for Challenge Island; but about 30% of the island is higher than 1 m above sea
level. About 10% of the island surface contains potential nest cover material. The divisions
between Challenge and neighboring Alaska Island have changed over the years, as with other
1sland groups. Challenge Island, as described by Gavin (1976), represented only a portion of
what is currently mapped as Challenge Island.

Alaska Island (25 ha) is located 3.9 km from the mainland coast. Alaska Island is 3.6 km
long, with a2 maximum width of 200 m, although most of the island is less than 100 m wide. No
topographic information exists for Alaska Island; about 20% of this island is higher than 1 m
above sea level. Gavin (1976) describes Alaska Jsland, the largest island in the Maguire group,
as quite narrow and composed of silt, fine sand and some gravel, with scattered pieces of
driftwood. About 10% of the island’s surface contains potential nest cover material. It appears

that part of what was once Alaska Island is now part of Challenge Island (Gavin 1976).
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Duchess Island (34 ha) is located 3.9 km from the mainland coast. Duchess Island is 3.9 km
long with a maximum width of 350 m. No detailed topographic information exists for Duchess
Island; about 30% of the island is higher than 1 m above sea level. Gavin (1976) described
Duchess Island as composed primarily of silt and fine sand, with some gravels, and no
vegetation. About 15% of the island surface contains potential nest cover material. Current
mapping shows Duchess and North Star islands (below) connected, although previous mapping
has shown these islands as discontinuous.

North Star Island (26 ha) is located 3.7 km from the mainland coast. The island 15 3.4 km
long with a maximum width of 250-m, although most of the island is less than 100 m wide. An
exploration pad was constructed on North Star Island and remains at the western end of this
island. Gavin (1976) described North Star Island as composed of silt, sand and pea sized éravel,
without vegetation, and subject to ice scour. No topographic information exists for North Star
Island; an estimated 30% of the island is greater than 1 m high. Approximately 15% of the island
contains potential nest cover material. Northstar Island should not be confused with BPXA’s
Northstar Development is located on an artificial island formerly called Seal Island, which is
north of the Return Island group (Figure 1).

Flaxman Island

Flaxman Island (367 ha) is 2.4 km north of the coast near the western edge of the Canning
River delta. Flaxman Island consists of an eastern tundra-covered portion and a western gravel
portion. This western spit has been variously referred to as Flaxman Island-West or Mary
Sachs Island. The gravel extension was connected to the tundra covered portion of Flaxman
Island according to Gavin (1976), but has been disconnected in recent years. The western gravel
1sland (56 ha; Flaxman Island-West or Mary Sachs Island) is 5 km fong and generally less than
150 m wide. This gravel portion of Flaxman Island was described by Gavin (1976) as about 3 ft
(1 m) in elevation and composed of silt, sand and some gravel. No detailed topographic
information exists for Flaxman Island-West but about 20% is higher than 1 m above sea level.
About 5% of Flaxman Island-West contains potential nest cover material.

The eastern tundra portion of Flaxman Island-East is 6 km long, with a maximum width of 1
km, although most of the area is less than 500 m wide. Two abandoned exploration pads are
located on this tundra portion of Flaxman Island. There is a gravel sptt along the northwestern

edge of Flaxman [sland-East, and approximately 14 ha of this 297 ha island is composed of sand
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and gravel. About 30% of this 14 ha sand and gravel istand is higher than 1 m above sea level.

About 10% of the gravel portion of this island contains potential nest cover material,

METHODS

We coordinated our search area during July 2002 with biologists from the U.S. Geological
Survey, Alaska Science Center (ASC), to cover as many of the islands between Thetis Island and
Brownlow Point as possible (Figure 1). Nest searches were conducted by LGL Alaska Research
Associates, Inc. (LGL) on Thetis Island, the Midway Islands (Reindeer Island), the Niakuk
Islands, Cross Island, No Name Islapd, the Endicott Causeway, Duck Island #182, the McClure
Islands (Narwhal, Jeanette, and Karluk islands), Lion Point, and the Stockton Islands (Pole and
Belvedere islands, Table 1). Nest searches were conducted by the ASC on Spy Island, the Jones-
Return Islands, the Maguire Islands, Flaxman Island, and spits along the mainland near Point
Thomson in conjunction with common eider and long-tailed duck studies (John Reed, USGS
ASC, pers. com., Figure1). The ASC searches were not as intensive as our searches for
coverage across the island surface, and nest scrapes and driftwood cover were not recorded,
although biologists visited islands several times to monitor nesting success (Flint et al. 2001,
Lanctot et al. 2001; John Reed, USGS ASC, pers. com.). LGL searches during 9-15 July 2002
covered the entire surface area of each barrier island and documented the number of nesting
common eiders, glaucous gulls, and arctic terns (Figure 2, Table 1). During surveys, we recorded
the number of active nests, failed nests, and nest scrapes for each species, and recorded any
evidence of predators. Access to the islands was by Bell 212 twin-engine helicopter or by boat
(Figure 2).

Nest searches were conducted on foot by 2 to 5 observers spaced across the width of the island.
For each observation we recorded the species, nest type (scrape or nest), nest status (active,
depredated, or unknown), and driftwood density and/or presence of vegetation near the nest or
scrape. We tried to avoid flushing incubating hens from nests. If a hen did flush, the number of
eggs was recorded and epgs were then covered with down and twigs to minimize their exposure
to predators.

Driftwood density was classified into 4 categories based on a visual estimate of the percentage
of ground covered by driftwood within a 1-m diameter area centered on the nest bowl. Density
categories included none (0%), low (1% to 33%), medium (34% to 66%), and high (67% to
100%) density (Figures 3 and 4, after Johnson et al. 1987).
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Survey track lines were recorded at 15-sec intervals using Garmin® XL12 Global Positioning
System (GPS) receivers. Data from GPS receivers were downloaded daily and exported as
ASCII text files. Nests were then geo-referenced by matching GPS recorded positions with date,
time, and GPS number records in the nest site database. Available 1sland areas were calculated
using Maplnfo Professional™ Geographic Information System (GIS). Area calculations were
based on gravel habitats mapped at 1:6000 and 1:63,360-scale.

Nesting effort for each island was calculated as the number of nests and nest scrapes divided
by the total number of nests and ne